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ANALYSIS OF SPECIALLY PURE TITANIUM BY ACTIVATION METHOD
Annotation

This article describes the neutron-activation analysis, which is one of the activation methods for the analysis of titanium
(specially pure) element. In it, titanium and its compounds are used as catalysts in some chemical reactions, and its oxides are
used in optical fibers. Emphasis was placed on the fact that the electrical, mechanical and catalytic properties of such substances
are strongly influenced by the impurities contained in them. . The electrical, mechanical and catalytic properties of such
substances are strongly influenced by the impurities contained in them. The amount of mixed elements (Fe, Mn, Al, Ca, K, Sbh,
etc.) in titanium oxide used especially in optoelectronics should not exceed n.10-% %. Currently, neutron activation analysis is
considered one of the methods with multi-element and record high sensitivity.

Key words: mixed elements, titanium special purity, radionuclides, neutron-activation, extraction-chromatography, column
chromatography, atomic reactor, high sensitivity, electrodes, distribution coefficient, gamma spectrometry, radiochemical
separation, half-life, radiation, neutrons flow.

AHAJIN3 OCOBO YUCTOI'O TUTAHA METOJIOM AKTUBALIUU
AHHOTanus

B nanHO# cTaThe onyicaH HEUTPOHHO-AaKTUBAILIMOHHBINA aHAIN3, KOTOPBII SABJISIETCS OJHUM U3 aKTUBAI[MOHHBIX METOJOB aHaIH3a
JJeMeHTa THTaHa (0co00 YuCcTOro). B HEeM THTaH M €ro COeMMHEHUs MCIOJB3YIOTCS B KAaueCTBE KAaTalM3aTOPOB B HEKOTOPHIX
XIUMHYECKUX PEeaKIHsiX, a €ro OKCHIBl HCIOJB3YIOTCS B ONTHYECKHX BOJIOKHAX. AKIEHT OBUI C/eTaH Ha TOM, YTO Ha
JIEKTPUIECKUE, MEXaHUIECKUE U KaTaJUTHUECKIE CBOMCTBA TAKHX BEIIECTB CHIILHOE BIMSHHE OKA3bIBAIOT COJIEPIKALINECS B HUX
npumecd. Ha snekrpuyeckne, MexaHHYECKHE M KaTATUTUIECKUE CBOMCTBA TaKMX BEIIECTB CHIIBHO BIHMAIOT COACPIKAIIUEC B HUX
npumecu. KonmuectBo cMemanubix anemenToB (Fe, Mn, Al, Ca, K, Sb u ap.) B okcuae TUTaHa, MPUMEHIEMOM, OCOOCHHO B
ONTOYIEKTPOHHKE, He IOJIKHO NpesbimaTh .10 %. B HacTosIIee BpeMs HEHTPOHHO-aKTHBALMOHHbI AHAIU3 CUMTAETCS OJHUM
M3 METOJIOB, 00JIaIAIOIIUX MHOTO3JIEMEHTHOCTBIO U PEKOPIHO BBICOKOH YYBCTBUTEILHOCTBIO.

KiloueBble cioBa: CMelIaHHBIE JJIEMEHTHI, THUTaH OCOOOM YHUCTOTHI, PAJHMOHYKIUABI, HEUTPOHHO-aKTHBAIMOHHAS,
SKCTPAKIIMOHHAS XpoMaTorpadus, KOJIOHOYHAs XpoMarorpadus, aTOMHBI PEakTop, BBHICOKas UyBCTBUTEIBHOCTB, JJIEKTPOJIBI,
koo duIeHT pacmpeneneHus, raMMa-CIeKTPOMETPHS, PAJAUOXHUMUYECKOe paslelicHHe, MEepHoi MoJypaclaja, H3IIydeHue,
MIOTOK HEHTPOHOB.

AKTIVATSION USULIDA MAXSUS TOZA TITANNING TAHLILI
Annotatsiya

Mazkur maqolada titan (maxsus toza) elementining analizi aktivatsion usullardan biri bo’lgan neytron-aktivatsion tahlili bayon
etilgan. Unda titan va ularning birikmalari ba'zi kimyoviy reaksiyalarda Katalizator sifatida, oksidlari optik tolalarda
ishlatilmogda. Bunday moddalarni elektrik, mexanik va katalitik xossalariga tarkibidagi aralashma moddalar kuchli ta’sir
ko’rsatishi haqidagi masalasiga urg‘u berildi. . Bunday moddalarni elektrik, mexanik va katalitik xossalariga tarkibidagi
aralashma moddalar kuchli ta’sir ko’rsatadi. Aynigsa optoelektronikada ishlatiladigan titan oksidi tarkibidagi aralashma
elementlar (Fe, Mn, Al, Ca, K, Sb va boshgalar) migdori n.10-% % dan ortib ketmasligi kerak. Hozirgi kunda neytron-aktivatsion
tahlil ko’p elementli va rekord darajada yuqori sezgirlikga ega usullardan biri hisoblanishiga asoslangan.

Kalit so‘zlari: aralashma elementlar, titan maxsus sof, radionuklidlar, neytron-aktivatsion, ekstraksiya-xromotografiya, kolonkali
xromotografiya, atom reaktori, yuqori sezgirlik, elektrodlar, tagsimlanish koefsiyenti, gamma spektrometriya, radiokimyoviy
ajratish, yarim-yemirilish davri, nurlanish, neytronlar ogimi.

Kirish. Yagin vagtlargacha titan va uning birikmalarini ishlatilish sohalari o‘ta toza mahsulotlarni ishlatilishini
ahamoyati muhim emas edi. Oxirgi paytda titan va birikmalarining katalizator sifatida, titan oksidining optoelektronika sohasida
qo‘llanilishi, bu mahsulotlarning tozaligiga kuchli talab qo‘ydi. Masalan optik tola olishda qo‘llaniladigan titan oksidi tarkibidagi
Fe, Mn, Al, Ca, K, Sb va bir gator boshga elementlarning migdori n10® % dan oshmasligi kerak. Bu esa ushbu metallarning
tozaligini nazorat gilishda yugori sezgir va ko‘p elementli analitik usullarni qo‘llashni taqozo etadi.

Tabiiyki, shunday usullardan biri radiometrik neytron aktivatsiyaviy analiz usuli bo‘lib, o‘ta yuqori sezgirligi, nazorat
tajribasidan forig’ligi, bir vaqtning o‘zida bitta namunadan girqdan ortiq elementni aniglay olishi bilan boshga analitik usullar
ichida alohida o‘rin tutadi.

-291 -




0¢zMU xabarlari Becrnuxk HYY3 ACTA NUUz | KIMYO | 3/1/1 2024

Lekin namunani neytronlar bilan nurlatish paytida, ko‘pgina hollarda, asosiy element radionuklidlarining o‘ta yuqori
radioaktivligi hisobiga kam miqgdordagi aralashma elementlarni aniglash imkoni bo‘lmaydi. Bunday hollarda asosiy element
radionuklidlarini aralashma elementlar radionuklidlaridan radiokimyoviy ajratish zarurati tug’iladi. Neytron-aktivatsiyaviy analiz
usulining o‘ziga xos tomoni shundaki, ko‘p hollarda halagit beruvchi radionuklid sifatida fagatgina asosiy element
radionuklidlari emas, balki boshga qo‘shni elementlar radionuklidlari ham bo‘lishi mumkin. Masalan titan nurlatilganda qisqa
yarim ymirilish davriga ega titan va vanadiy radionuklidlari bilan bir gatorda skandiyning uzoq yashovchi “6Sc va 4’Sc
radionuklidlari hosil bo‘ladi va aralashma elementlarni aniqlashga halaqit qgiladi. Bu esa titanning asosiy modda va aralashma
elementlar radionuklidlarini radiokimyoviy ajratishga asoslangan analiz usulini ishlab chigishni tagozo etadi. Titanning tarkibini
aniqlashga bag’ishlangan adabiyotlar sharxi shuni ko‘rsatdiki bu metallarning o‘ta toza namunalarini analiz qilishga
bag’ishlangan ishlanmalar juda kam, neytron aktivatsiyaviy analizga bag’ishlangan ishlar esa deyarli yo‘q. Shuning uchun
maxsus toza titanning ko‘p elementli va yuqori sezgir radiokimyoviy neytron aktivatsiyaviy analiz usulini ishlab chiqish dolzarb
muammo hisoblanadi. Natijalarning amaliy ahamiyati shundan iboratki, maxsus toza titan va vanadiyning mikroaralashma
tarkibini tadgiq giluvchi analiz usuli ishlab chigilib bu usul maxsus toza titan olishda mahsulot tozaligini nazorat gilishda
qo‘llanilishi mumkin. Ushbu ish O‘zbekiston Respublikasi Prezidentining 2019 yil 21 noyabrdagi PQ-4526 sonli “Yadro fizikasi
instituti ilmiy-tadqiqot faoliyatini qo‘llab-quvvatlash chora-tadbirlari to‘g’risida” qarorining 3- ilovasida ko‘zda tutilgan
O‘zbekiston Respublikasi Fanlar akademiyasi Yadro fizikasi institutida 2020-2024 yillarda bajariladigan ilmiy tadgigot ishlari
dasturi asosida amalga oshirilgan.

Mavzuga oid adabiyotlar tahlili. Titanning ishlatilish sohalari ularning tarkibidagi aralashma elementlar miqgdorini
chegaralashni talab qildi. Shuning uchun bu metal o‘ta toza va maxsus toza holatda ishlab chiqarila boshladi. Toza moddalarni
ishlab chigarish jarayoni ularning analitik nazoratini talab giladi. Shuninig uchun bu metallar tarkibidagi aralashma elementlarni
yuqori sezgir va ko‘p elementli analiz usullaridan foydalanishni taqozo etadi. Fe, Ni, Mn, Cu, Co, Mg, Sn va Cr
aralashmalarining izlarini aniglashda siz-sharbatli titanda ISP-AES usuli bilan aralashmalar Bi(OH)3+ In(OH)s aralashmasi bilan
birikish bilan ajratilgan [1]. Chelex 100 ion almashinuvchisi yordamida aralashmalarning oldindan konsentratsiyasi 0,1-30 ng/ml
[2] sof titanda 20 ta aralashma elementini ISP-AES usuli bilan aniglashga imkon beradi, shu ishda tasvirlangan to'g'ridan-to'g'ri
tahlil usuli 0,6-1,5 mg/ml dan 9 ta ifloslikni aniglashga imkon beradi. Texnika massaning 10-10%% gacha bo'lgan 20 ta
ifloslanishni ta'minlaydi. Titan tetraxlorididagi Al, Cr, Mn, Fe va Sb ni aniglashda matritsaning vakuum distillashi bilan
aralashmalarning kontsentratsiyasi qo'llaniladi [5]. Aralashmani aniglash chegaralari 108-10%% massa. Titan va uning
birikmalarini mikroaralashma tarkibini tahlil qilish bo‘yicha ishlar 1.1-jadvalda keltirilgan.

1.1-Jadval
Titanning analiz qilish usullari
Analiz Analiz | Aralashma elementlarni konsentrlash Aniglanadigan elementlar va ularning Adabiyotlar
ob’ekti usuli usullari aniqglanish chegarasi
1 2 3 4 5
TiCls AEA Vakuumli distillash Al, Cr, Fe, Mn, Sh; n'10%-n10™ %mass. [5]
Ti ISP- Aralashma elementlarni Bi(OH)s + Co, Cr, Cu, Fe, Mg, Mn, Ni, Sn; [1]
AES In(OH)3 bilan go‘shib cho‘ktirish
Ti ISP- Oddiy spektral analiz 9 aralashma element; 0,6-1,5 mg/ml [2]
AES
Ti ISP- Asosiy moddani Chelex 100 ionitda | 20 aralashma element; 0,1-30 ng/ml [2]
AES ajratish
TiO: AEA TiFa xolida xaydash Al, Ca, Cr, Cu, Fe, Mg, Mn, Ni, Pb, Sn; [6]
n'10°-n'10"° Y%mass.
TiO, AAA TiF4 xolida xaydash K, Na; n'10°-n"10° %mass. [6]
Ti MS B,C,F, N, O, Mg, Si,P, S, ClK,Ca,Sc, | [7]
V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Zr,
Nb, Ag, Cd, In, Sn, Sb, Te, I, Hf, Ta, W,
Pb, Bi; n'10°-n"10” % mass.

Tadgigot metodologiyasi. TBF-5M HBr ekstraksion xromatografiya tizimida indiyning makromiqdori skandiyning
mikromiqdorini birga ekstraksiya gilishi hamda bir gator elementlarning ekstraksiyasini pasaytirishi aniglandi. Bu 30 dan ortiq
aralashma elementlarni skandiydan selektiv ajratish imkonini beruvchi konsentrlash uslubini ishlab chigish imkonini berdi.

Maxsus toza titan tarkibidagi 36 ta aralashma elementlarni n.10-> — n.10"*° % aniglanish chegarasi bilan tahlil gilish
imkonini beruvchi radiokimyoviy neytron aktivatsion analiz uslubi ishlab chigishi muhimdir. Radiokimyoviy neytron
aktivatsiyaviy analiz, radioaktiv indikatorlar usuli, ekstraksiya, ekstraksiyaviy xromatografiya va gamma spektrometriya kabi
ishonchli va zamonaviy usullar go’llanilgan.

Tahlil va natijalar. Hozirgi kunda neytron—aktivatsion tahlil ko’p elementli va rekord darajada yuqori sezgirlikga ega
usullardan biri hisoblanadi. Shuning uchun toza titanning neytron—aktivatsion tahlil usulini ishlab chiqish dolzarb
muammolardan biri hisoblanadi.Shundan kelib chigib, ushbu ishning maqgsadi maxsus toza titanning ko‘p elementli va yuqori
sezgir, asosiy modda va aralashma elementlarning radionuklidlarini radiokimyoviy ajratishga asoslangan analiz uslubini ishlab
chiqish hisoblanadi.

Titan va vanadiyning yadro fizikaviy hossalaga ko'ra namunalar nurlatilgandan so’ng, namunalarning radioaktivligi
asosan tez neytronlar ta’sirida hosil bo’luvchi skandiy-46, 47 va 48 izotoplari hisobiga bo’ladi. Tadqiqotlar shuni ko’rsatdiki,
oldindan indiy bilan to’yintirilgan TBF li kolonkada mikroelementlar ekstraksiyasining pasayishi va skandiyning indiy bilan
qo’shilib ekstraksiya bo’lishi hisobiga TBF-5M HBr ekstraksion xromatografiya tizimida 30 dan ortig elementlarni selektiv va
yugori samara bilan ajratish mumkin. Bajarilgan tadgigotlar natijasiga asoslanib maxsus toza vanadiyning radiokimyoviy neytron
aktivatsion tahlili uslubi ishlab chigildi. Ushbu tadgigotda olingan titanning 0,15-0,2 g namuna VVR-SM tadgigqot yadro
reaktorida 10-15 soat nurlatildi. 1 kun o’tgach sirt yuzasi ifloslanishni tozalash va tortishdan keyin namuna tegishli kislotada
eritildi (HF+HNO3). Eritma nam tuzlargacha bug’latilib, 4 ml 5SM HBr da eritildi. Olingan eritma TBF (indiy bilan oldindan
to“yintirilgan) bilan to‘ldirilgan kolonka (d= 0,4 sm, h = 5 sm) orqali o‘tkazildi, aralashma elementlar 15-20 ml 5M HBr bilan
yuvildi. Elyuat flakonlarga yig’ildi va aralashma elementlarning gamma spektri o‘lchandi. Uslub 30 dan ortiq aralashma
elementlarni 10->-10-1° % aniglash chegaralari va Sr 0,10-0,20 standart xatolik bilan aniglash imkonini beradi (jadval 2)

Maxsus toza titandagi aralashma elementlarning aniglanish chegarasi.
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Jadvval. 2
Ne  [Ele- ACh, Sr No Ele- [ACh, Sr Ne Ele- ACh, Sr
ment  |% mass. ment (% mass. ment  |% mass.

1 Ag 5.10-7 0,16 |13 Gd (8.10-8 0,13 |25 |Sm 1.10-10 0,12
2 As 5.10-9 0,14 |14 Hf |2.10-7 0,16 |26 |Sn 1.10-6 0,14
3 Ba 7.10-6 0,17 |15 K 5.10-6 0,19 |27 Sr 2.10-6 0,16
4 Ce 3.10-7 0,15 |16 La |4.10-9 0,16 |28 |[Ta 2.10-8 0,17
5 Cd 2.10-6 0,16 |17 Mn |1.10-8 0,15 |29 (Tb 2.10-9 0,16
6 Co 6.10-8 0,11 |18 Mo |2.10-8 0,17 |30 |[Te 3.10-6 0,14
7 Cr 4.10-6 0,18 |19 Na |1.10-9 0,13 |31 Th 1.10-7 0,15
8 Cs 2.10-7 0,17 |20 Ni 4.10-5 0,19 |32 U 2.10-8 0,18
9 Cu 1.10-8 0,10 |21 Rb  [1.10-6 0,17 |33 (W 5.10-9 0,14
10 |Eu 2.10-10 0,12 |22 Re [2.10-9 0,16 |34 |Y 5.10-5 0,20
11 |Fe 5.10-5 0,20 |23 Sb  16.10-9 0,15 |35 |Zn 3.10-6 0,20
12 |Ga 5.10-8 0,15 |24 Se 1.10-6 0,17 |36 |Zr 6.10-5 0,21

Xulosa va takliflar. Titanning oxirgi yillardagi ishlatilish sohalari ularning tozaligiga alohida talablar qo‘yishi va bunday

maxsus toza moddalarning aralashma tarkibini analiz qilishning yuqori sezgir va ko‘p elementli usullarini ishlab chiqarishga
talab paydo bo‘lgani e’tirof etildi. Titanning yadro-fizikaviy xossalari bu metallar va ularning birikmalari neytron-aktivatsion
analiz uchun qulay ob’ektlar ekanini ko‘rsatib berildi. Neytron-aktivatsion analiz uchun titan namunalari yadro reaktori
neytronlari bilan nurlatilganda xosil bo‘ladigan titan radionuklidlari qisqa yarim yemirilish davriga ega bo‘lgani sababli tezda
parchalanib ketishi hamda namunaning asosiy radioaktivligi (n, p) va (n, a) reaksiyalari bo‘yicha xosil bo‘ladigan 46Sc, 47Sc,
48Sc radionuklidlari hisobiga bo‘lishi aniqlandi. TBF-5M HBr ekstraksion xromatografiya tizimida indiyning makromiqdori
skandiyning mikromiqdorini birga ekstraksiya gilishi hamda bir gator elementlarning ekstraksiyasini pasaytirishi aniglandi. Bu
30 dan ortiq aralashma elementlarni skandiydan selektiv ajratish imkonini beruvchi konsentrlash uslubini ishlab chigish imkonini
berdi.Maxsus toza titan tarkibidagi 36 ta aralashma elementlarni n.10-5 — n.10-10 % aniglanish chegarasi bilan tahlil qgilish
imkonini beruvchi radiokimyoviy neytron aktivatsion analiz uslubi ishlab chigish imkonini beradi.
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Texnika fanlari nomzodi A. Nomozov taqrizi asosida

KAESV-1 BRAND ANTI-CORROSION COATING BASED ON CROTON ALDEHYDE, THIOCARBAMIDE AND
VERMICULITE
Annotation

In this article, the optimal conditions for obtaining the KAESV-1 brand anti-corrosion coating based on croton aldehyde,
thiocarbamide and vermiculite are studied. The mechanical properties of the obtained anti-corrosion coating were studied using
the HUATECH scratch tester. The degree of protection of this anti-corrosion coating was studied by gravimetric and
electrochemical methods in 1M HCI + 200 mg/l NaCl environments. According to the research results, the level of protection of
the coating containing 25% vermiculite was 91.85% according to the gravimetric method and 94.9% according to the
electrochemical method.

Key words: croton aldehyde, thiourea, vermiculite, anticorrosive coating, gravimetry, electrochemical method.

MNOJYYEHUE AHTUKOPPO3UOHHOI'O NOKPBITUSI MAPKHN KADCB-1 HA OCHOBE KPOTOHAJIBJETUJIA,
TUOKAPBAMUJA U BEPMUKYJIUTA
AHHOTALHSA

B crathe wmccienoBaHBl ONTUMANBHBIC YCIOBHS IONYYEHHUS AHTUKOPPO3HOHHOTO TMOKpHITHS Mapkn KADCB-1 Ha ocHOBe
KPOTOHOBOTO anbJerHa, THOKapOaMuga M BEPMHKYyIHTa. MeXaHHYecKHe CBOMCTBA MOIYyYEHHOTO aHTUKOPPO3HOHHOTO
HOKPBITHS HccienoBain ¢ nomonpio ckperd-tecrepa HUATECH. Crenens 3aImuTel JaHHOTO aHTUKOPPO3HOHHOTO ITOKPBITHS
HCCIICZIOBAIN IPABUMETPUUCCKIMH U 3JICKTPOXUMHUUYecKiHMH Metogamu B cpenax 1M HCI + 200 mr/n NaCl. Tlo pesyibratam
HCCIIEIOBaHUN ypOBEHb 3alllUThl MOKPBITHS, cojepikaiiero 25 % BepMukyiaura, coctaBul 91,85 % mo rpaBuMeTpUdecKOMy
MeTony U 94,9 % 1o 2NeKTPOXUMUYECKOMY METOY.

KnroueBble cJ0Ba: KPOTOHOBBIH aibJAeTHJ, THOMOYEBHHA, BEPMHKYIHT, AHTHKOPPO3WOHHOE IOKPHITHE, TPABUMETPHS,
INEKTPOXUMUYECKUI METO/.

KROTON ALDEGIDI, TIOKARBAMIDNING VA VERMIKULIT ASOSIDA KAESV-1 MARKALI
ANTIKORROZION QOPLAMA OLISH
Annotatsiya

Ushbu magolada kroton aldegidi, tiokarbamidning va vermikulit asosida KAESV-1 markali antikorrozion goplamani olishning
optimal sharoitlari o’rganilgan. Olingan antikorrozion qoplamaning mexanik xossalari HUATECH skretch testerida yordamida
o’rganilgan. Ushbu antikorrozion qoplamaning himoyalash darjalari 1M HCI + 200 mg/l NaCl muhitlarda gravimetrik va
elektrokimyoviy usullar bilan o’rganildi. Olingan tadqiqot natijalariga ko’ra, tarkibida 25 % vermikulit saqlagan qoplamaning
himoyalash darajasi gravimetrik usulga ko’ra 91,85 % va elektrokimyoviy usulda esa 94.9 % tashkil etgan.

Kalit so‘zlar: kroton aldegidi, tiokarbamid, vermikulit, antikorrozion qoplama, gravimetrik, elektrokimyoviy usul.

Kirish. Korroziya bir vaqtning o‘zida nafagat sanoat infratuzilmalariga balki, madaniy meroslariga ham juda katta zarar
yetkazib kelmoqgda[1]. Aytishimiz mumkinki, hech bir soha yo‘qki korroziyalanish jarayonidan aziyat chekmayotgan, masalan:
energetika, transport, kimyo va kimyoviy texnologiya, ozig-ovqgat va ichimlik suvi tizimi, neft hamda gaz ishlab chigarish
sanoati, farmatsevtika, mashinasozlik, qurilish kabi sohalarni ham chetlab o‘tmagan[2]. Korroziyalanish jarayoni oldini olishda,
yangi turdagi samaradorligi yuqori va iqtisodiy jihatdan arzon hamda, ekologik jihatdan zararsiz bo‘lgan yangi turdagi
antikorrozion goplamalarini izlab topish dolzarb tadgiqot yo‘nalishlaridan biri bo‘lib qolmoqda[3,4].

Antikorrozion qoplamalarini tanlashda e’tibor qaratilishi kerak bo‘lgan bir qancha jihatlari mavjud bo‘lib ularga:
antikorrozion qoplamaning tannarxi, foydalanishga qulayligi, atrof muhitga zarar keltirmasligi shuningdek, texnik jihatdan
havfsiz bo‘lishi kabi talablarni ham hisobga olish kerak bo‘ladi[5,6].

Mavzuga oid adabiyotlarning tahlili. Bugungi kunda po'lat gismlarning sirtlarining korroziyaga chidamliligini oshirish
uchun turli xildagi himoya qoplamalaridan foydalanilmogda. Ushbu himoya qoplamalarini ishlab chigarish uchun termik
mustahkam va turli mexanik v agressiv muhitlarga chidamli bo’lishi kerak. Ushbu qoplamar o’zining bir ancha afzalliklari tufayli
tobora kengayib bormoqda[7,8]. Ushbu qoplamalarni hozirgi kunda antikorrozion qoplamalar deb yuritilmogda. Ushbu
goplamalarning xomashyolari sifatida organic(polimer, oligomer va boshga), noorganik, va metal-organik kompozitli hamda
gibrid antikorrozion qoplamalar olinmoqda[9,10].

Polimer qoplamalar metallar va qotishmalarni korroziyadan himoya qilish uchun juda muhimdir. Yaxshi himoya
xususiyatlari tufayli poliakrilat, epoksi va poliamid kabi organik qoplamalar keng go'llanilib kelinmoqgda[11].

Tadgiqot metodologiyasi. Kroton aldegidi va tiokarbamidning o’zaro ta’sirlashishi orqali antikorrozion qoplamani olish
(KAESV-1). Ushbu tadqiqot ishida yangi gibrid kompozit antikorrozion qoplama ishlab chigilgan bo’lib, bunda vermikulit
asosida olingan organik goplamali turli xil metall substratlarda plomba sifatida muvaffaqiyatli ishlatilgan.
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Gibrid goplamalar quyidagicha tayyorlandi: bunda birinchi navbatda, krotonaldegid (atsetaldegid sintezidagi ikkilamchi
xom ashyo) ammiak bilan ishlov berildi, shundan so'ng goplamani olish uchun ED-20 epoksi gatroni ishlatilgan, epoksi gatroni
ammiak bilan ishlangan krotonaldegid bilan aralashtiriladi va kislota bilan ishlov berilgan vermikulit qo'shildi.

Kroton al’degidini aminlashda tiomochevinadan foydalanilgan holda olingan mahsulotning o'zaro ta'sirlanish sxemasi va
uning 1Q-spektrlari quyida keltirilgan (1-rasm).
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1-rasm. Kroton aldegidni aminlash mahsulotining 1Q-spektri

Ushbu olingan aminlash mahsulotininig 1Q-spektrida C=S guruhi valent tebranishlarining 1074, 1028 va 945 sm!
sohalarda intensive chiziglar mavjudligi, dastlabki moddadagi amid guruhlarning chiziglari tegishlicha 1597 sm-* da namoyon
bo'ladi, chiziglarning 3358, 1456, 1359 va 675 sm* da paydo bo'lishi bilan yugorida taklif etilgan formulani tasdiglaydi.

Ushbu qoplamani olish uchun hakmi 250 ml bo’lgan stakanga 2:1 mol nisbatda epoksismola va aminlangan kroton
aldegid qo’shilib, dastlab 300 tez/min tezlikda yarim soat davomida aralashtirildi. Olingan aralashmadan ma’lum miqdorlarda
olinib, umumiy og’irlikning 10, 15, 20, 25 va 35 % nisbtlarida qayta ishlangan vermiculite qo’shildi. Olingan aralshma 600
tez/min tezlik va 90°C haroratda 90 minut davomida butun hajmda vemikulit bilan bir xil massa hosil bo’lguncha aralashtirildi.

Po’lat plastinkalarini qoplash uchun 150 mkm qoplama tayog'i qo'llanildi va qoplama 15 soat davomida odatdagi
haroratda holda saqlangan va 100°C da 2 soat davomida quritilgan. Mexanik xususiyatlar va korroziyaga chidamliligini
tekshirish uchun barcha namunalar xona haroratida agressiv muhitlarda 7 kun davomida sinovdan o’tkazilgan.

Tahlil va natijalar. Har ikkala turdagi qoplamalarni po’lat namunalarining qattiqligini va tirnalishga chidamliligini
baholash uchun HUATECH skretch testerida sinovdan o'tkazildi. Olinga natijalarga ko’ra, bu yerda qoplamaning qalingligi
korroziya bardoshlilikka ta’sir etuvchi faktorlardan biri hisoblanadi. Bunda qoplamaning qalinligi 120 mkm oralig'ida bo’lganda
barqgarorlik darajasi boshga galinlikdagi gqoplamalarga garaganda yaxshiroq ekanligi aniglangan[12].

Skretch testi natijalari vermikulitning og'irlik nisbati polimer matritsasiga ta'sirini ko'rsatadi. Bundan shunday xulosa
qgilish mumkinki, aralshma tarkibida vermikulitning massa ulushi ortishi bilan gattiglik giymati ortadi. Bu esa, bir gatlamli
vermikulit goplamasi yaxshi yopishish va kamroq g'ovaklikni ta'minlaydi, shu bilan korroziyaga chidamliligini oshiradi.

Polimerga nisbatan vermikulit zarralarining qattigligi, shuningdek, matritsalar orasidagi interfeysning ta'siri va ular
orasidagi yuqori yopishqoglik bilan bog'lig. To'ldiruvchining yaxshi tagsimlanishi polimerdagi o'zaro bog'liglik zichligining
pasayishi bilan bog'liq bo'lib, bu polimer birikmalari orasidagi zarrachalarning targalishiga yordam beradi va gattiglikni oshiradi.
Smolalar matritsasi va zarralar o'rtasidagi aloganing juda yuqori darajasi jismoniy stressni o'tkazishni osonlashtiradi. Zarrachalar
matritsada bir xilda targalgan, shuning uchun ular orasidagi bo'shliglarni egallab, polimer zanjirlarining harakatchanligini
kamaytiradi va shu bilan matritsaning deformatsiyaga va yoriglar o'sishiga chidamliligini oshiradi.

Vermikulit qo'shilishi va matritsadagi bo'sh joylar tufayli yoriglar paydo bo'lishining oldini olishi orgali havo
pufakchalari kamaytirildi. Bu esa zarrachalarning to'planishi pasayishiga olib kelishi mumkin. Yoriglar yugori kuchlanish
zichligi bo'lgan joylarda armaturaning noto'g'ri tagsimlanishi yoki katta migdordagi armatura bilan bog'lanish uchun polimer
materiallarining etishmasligi tufayli paydo bo'lishi mumkin. Ushbu turdagi yopishqoq moddalar odatda vermikulit borligida
yuzaga keladigan zarrachalar to'planishini samarali ravishda cheklaydi. To'ldiruvchi tarkibining yanada ortishi bilan
polimer/vermikulit tizimlarining gattiglik ta'siri asta-sekin ortadi yoki hatto kamayishi mumkin ekanligi aniglangan(2-rasm).

2-rasm. Qoplama tarkibidagi vermikulit mineralining ko’rinishi va uning tarkibidagi element analizi
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Yugqoridagi rasmdan ko’rishimiz mumkinki, vermikulitning zarrachalarining qoplamaga kiritilishi substratda yotqizilgan
plyonkalarning sirt morfologiyasini o'zgartiradi. Substrat ko'plab kichik zarralardan tashkil topgan zich gatlamlar bilan qoplangan
va ishlov berishdan keyin sirt bilan birlashishi ortadi. Vermikulit tarkibining ko'payishi bilan plyonkalar yuzasida yoriglar paydo
bo'Imaydi. Bundan kelib chigadiki, kompozitga vermikulitning kiritilishi hosil bo'lgan qoplamaning mikro tuzilishini o'zgartiradi
va yuzada ko'plab mikroteshiklarni hosil giladi, bu vermikulitdagi organik gismlar va metall oksidlari o'rtasida gattiq eritma hosil
bo'lishi bilan bog'liq bo'lishi mumkin. Modda tarkibida 29 % dan ko‘proq massani tashkil etgan O elementi esa Vermikulit
tarkibidagi oksidlar, OH guruhlari va malein angidirid hamda dietanolamindagi OH guruhlaridagi O hisobiga to‘g‘ri kelgan. Bir
necha sohalarda vermikulit tarkibidagi metallarni ya’ni Mg, Na, K, Al, Fe*3, Fe*? kabi metallariga to‘gri keladigan cho‘qqilarni
ko‘rishimiz mumkin. Shunday qilib, vermikulit zarralari katta nisbatga ega va zarralar orasidagi bo'sh bo'shliqga ega, bu sirt
gattigligi va elastiklik modulini oshiradi va shu bilan korroziyaga chidamliligini yaxshilaydi. Bundan tashgari, kompozit
goplamaning yuzasi butunlay bir xil va shaffof bo'lib, matritsa hajmida hech ganday yoriglar va fazalarni ajratishsiz edi.

Gravimetrik usul. Antikorrozion qoplamaning korroziya tezligi va himoyalash darajalarini gravimetrik usul
yordamida o'rganish

Gibrid kompozit goplamaning korroziyadan himoyalash darajasini gravimetrik usul yordamida goplamaning
samaradorligini aniglash bo'yicha tadqgigotlar olib borildi. Barcha amaliy tajribalar GOST 9.506-87 ga muvofiq turli
haroratlarda bajarildi. Gravimetrik usuli bilan GOST 9.506-87 ga muvofiq va harorat 30— 70°C oralig'ida, ishchi
eritmalarning sistemadagi harakat tezligi 1,1 m/s da aniglangan.

1-jadval
Po'lat 20 ning korroziya tezligi, g/m?ssoat 1M HCI + 200 mg/l NaCl muhitda qoplama va qoplamasiz holdagi po’lat

namunalariningg korroziya tezligi va himoyalash darajalari
- = >
Qoplama turi Qoplama, % Harorat, °C ?&rrHoé?,f ;%ﬂlgéﬂlmagfm Himoyalash darajasi, % (Z)
30 0,0112 -
Qoplamasiz 40 0,0196 -
50 0,0287 -
60 0,0450 -
70 0,0522 -
30 0,0028 74,08
40 0,0025 77,17
10 50 0,0021 79,15
60 0,0018 82,02
70 0,0014 85,13
30 0,0029 75,11
40 0,0044 77,81
15 50 0,0049 79,91
60 0,0056 83,14
KAESV-1 70 0,0047 89,04
30 0,0008 77,16
40 0,0009 79,23
20 50 0,0012 85,23
60 0,0019 90,22
70 0,0021 9237
30 0,0011 91,88
40 0,0018 92,18
25 50 0,0026 93,13
60 0,0037 94,05
70 0,0027 94,95
30 0,0010 89,12
40 0,0016 90,15
35 50 0,0025 91,08
60 0,0035 92,17
70 0,0027 91,85

Yugoridagi jadvalda asosan korrozion 1M HCI + 200 mg/l NaCl muhitdagi gibrid goplamaning korroziya tezligi va
himoyalash darajalarini o’rganish natijalari keltirilgan. Olingan natijalarga ko’ra, gibrd qoplamaning himoyalash samaradorligi
korrozion muhitda 25 % li vermikulit qo’shilgan qoplama boshqa foizdagilarga qaraganda yuqori 94,75 (1M HCI + 200 mg/1
NaCl) ekanligi aniglangan.

O'tkazilgan tajribalar tahlillari shuni ko'rsatdiki korroziya tezligi va antikorrozion goplamaning himoyalash darajasi
o0'zgarib borishi antikorrozion goplama kontsentratsiyasi va muhit xaroratiga bog'ligligi aniglandi. Ma'lum xaroratda po'latning
korroziya tezligi, antikorrozion goplama kontsentratsiyasi oshishi bilan kamayganligini ko'rish mumkin.

Ushbu gibidrid antikorrozion goplamasini olishda vermikulitni turli miqdorlarda qo’shilgan va ularning po’latni
himoyalash darajasi quyida o’rganilgan.
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3-rasm. Tarkibida 25 % va 35 % vermikulit minerali bo’lgan qoplamaning 2 soat davomida 1M HCI + 200 mg/I NaCl
muhitdagi qutublanish egri chiziglari.
2-jadval
Turli og’irlikdagi 1M HCI + 200 mg/l NaCl muhitda po’latning qoplamasiz va qoplamali holatdagi korroziya
parametrlari

R p (kQ cm?) I corr (uA cm™2) E corr (mV) v corr (mm/yar) P EF (%)
Fon-1 - - - - -
10 1.53 20.66 —856 24.01 x 1072 -
15 4.24 13.76 =722 15.99 x 1072 334
20 6.33 9.34 -691 10.85 x 1072 54.8
25 66.9 0.85 -667 2.08 x 1072 95.9
35 36.7 1.79 —544 0.99 x 102 82.6

Yugoridagi jadvaldan ko’rishimiz mumkinki, tarkibida turli massa og’irlikda go’shilgan vermikulit asosida olingan
qoplamalarning elektrokimyoviy usulda korroziyadan himoyalash darajasi natijalari keltirilgan. Bundan kelib chigadiki, goplama
tarkibidagi vermikulit migdori ma’lum bir foizga oshib borganda uning himoyalash darajasi oshib borgan. Bundan ko’rish
mumkinki, 15 % dagi garshilik 4,24(himoyalash darajasi esa 33.4 %), 20 % 6,33(himoyalash darajasi 54.8 %), 25 %
da(himoyalash darajasi 95.9 %) 66,9 va 35 % 36,7(himoyalash darajasi 82.6 %)ni tashkil etgan. Bundan xulosa, 25 % eng
maksimal himoyalash darajasini gayt etgan bo’lsa, 35 % migdorgacha oshirilganda himoyalash darajasi tushib ketgan..

Xulosa va takliflar. Tadgigot natijalaridan kelib chigib shuni aytish umkinki, kroton aldegidi, tiokarbamidning va
vermikulit asosida KAESV-1 markali antikorrozion goplama olingan bo’lib, uning 1M HCI + 200 mg/lI NaCl korrozion muhitda
himoyalash darajalari o’rganilgan. Ushbu goplaming himoyalash darajasi asosan uning tarkibidagi vermikulit migdoriga bog’liq
ekanligi o’rganilganda, 25 % maksimal ekanligi aniglandi, Agar 35 % gacha yoki undan oshirilganda goplamaning ingibirlash
samaradorligi pasayishi gravimetric va elektrokimyoviy usullar bilan o’rganildi va tahlil gilindi. Olingan goplamaning tarkibi
morfologik tuzulishi SEM va element analizlari asosida aniglandi.
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CATALYTIC SYNTHESIS OF SYNTHETIC FATTY ACIDS ON PARAFFIN BASE
Annotation

Synthesis of higher fatty acids by oxidation of paraffin with potassium permanganate is a complex chemical process involving
various reactions. The article presents the results of determining the technological parameters of the process of obtaining
carbonic acids by oxidizing paraffin, a secondary product formed during pyrolysis of hydrocarbons. IR-spectrum and gas
chromatogram of synthesized synthetic fatty acids are also presented.

Key words: Potassium permanganate, paraffin, oxidation, synthetic fatty acid, saturated carboxylic acid, unsaturated fatty acid,
gas chromatography, IR-spectroscopy, catalyst.

KATAJIMTUYECKUIM CUHTE3 CAHTETUYECKUX )KUPHBIX KUCJIOT HA IAPA®UHOBOM OCHOBE
AHHOTAIHS

CuHTe3 BBICIIMX JXKHPHBIX KHCJIOT OKHCICHHEM NapauHa MEpMaHTaHATOM Kalus — CJIOXKHBIM XHUMHYECKHI Tmporece,
BKJIFOUAIOIINI pa3NMYHble pEeakUuH. B cTaTbe MNpeacTaBieHBl PE3yJIbTaThl OMPENeNICHHsS TEXHOJOTHYECKUX IapaMeTpoB
mpoIiecca IMOMYYEHHUs] YTICKHCIOT IyTeM OKHCICHHs NapauHa — BTOPHYHOTO TMPOIYKTa, OOpa3yromerocs NpH IHPOJIH3e
yraeBonoponoB. [Ipencrasmensl takxke WK-criektp W rasoBas XpoMmaTorpaMMa CHHTE3MPOBAHHBIX CHHTETHYECKHX JKHPHBIX
KHCJIOT.

KnrwueBbie cioBa: [lepmanranat kaius, mapaduH, OKHCICHHE, CHHTCTHYCCKAs JKHpPHAs KUCIIOTA, HACHINICHHAS KapOOHOBas
KHCJIOTa, HEHACBIIIICHHAS )KUPHAs KHCIIOTa, Ta3oBas xpoMarorpadusi, UK-crnektpockomnus, KaTaau3aTop.

SINTETIK YOG*‘ KISLOTALARINI PARAFIN ASOSIDA KATALITIK SINTEZI
Annotatsiya

Kaliy permanganat yordamida parafinni oksidlash orqali yuqori yog* kislotalarini sintez qilish turli xil reaksiyalarni o‘z ichiga
olgan murakkab kimyoviy jarayondir. Maqolada uglevodorodlar pirolizi jarayonida hosil bo‘ladigan ikkilamchi mahsulot —
parafinni oksidlash orgali karbon kislotalar olish jarayoni texnologik parametrlarini aniglash natijalari keltirilgan. Shuningdek
sintez qilingan sintetik yog* kislotalarning 1Q-spektri va gaz xromatogrammasi keltirilgan.

Kalit so’zlar: Kaliy permanganat, parafin, oksidlash, sintetik yog* kislota, to‘yingan karbon kislota, to‘yinmagan yog* kislota,
gaz xromatografiya, 1Q-spektroskopiya, katalizator.

Kirish. Neftni qayta ishlab olingan ikkilamchi mahsulotlaridan xalq xo‘jaligi uchun foydali moddalar olish kimyo
sanoatining dolzarb muammolaridan biridir. Kaliy permanganat yordamida parafinni oksidlash orqali yuqori yog* kislotalari
sintezi, potensial afzalliklariga ega.

Yugqori yog* kislotalari uzun uglerod zanjirlari va karboksil funksional guruhi hisobiga sanoat va farmatsevtikada muhim
rol o‘ynaydi. Bunday birikmalar sovun va yuvish vositalarini ishlab chiqarishda, moylash materiallari, kosmetika va hatto
bioyoqilg‘i ishlab chigarish uchun asosiy prekursorlar qo‘llaniladi. Farmatsevtika sohasida yuqori yog* kislotalari turli dori-
darmonlarni sintez qilishda xom ashyo sifatida va erituvchi sifatida qo‘llaniladi.

Odatda yuqori yog* kislotalari moy va yog‘larning gidrolizi kabi jarayonlari orgali ishlab chigariladi. Bu usul yugori
energiya talab qiladi va qishloq xo0°jaligi mahsulotlardan foydalanilganligi uchun kam qo‘llaniladi. Kimyoviy sintez usullari,
masalan, Fisher-Tropsh jarayoni yoki olefinlarning oksidlanishi kabi muqobil variantlar yuqgori bosim, yuqgori harorat yoki
gimmat katalizatorlardan foydalanishni talab giladi.

Parafinning kaliy permanganat bilan oksidlanishi yog‘ kislotalari ishlab chigarishda qulay hisoblanadi. Parafinlar
to‘yingan uglevodorodlar bo‘lib, ko‘p va nisbatan arzon xom ashyo shuningdek kaliy permanganatdan oksidlovchi sifatida
foydalanish ham bir gator afzalliklarga ega:

Iqtisodiy samaradorlik: Yog® kislotalari sintezida qo‘llanilgan boshqa katalizatorlar va oksidlovchilarga nisbatan
foydalanilgan KMnOQg4 nisbatan arzon va keng targalgan birikma hisoblanadi.
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Mavzuga oid adabiyotlarning tahlili. Katalizator yordamida jarayonning faollanish energiyasini kamaytirish orqgali
kimyoviy reaksiya tezligini oshirish kimyo sanoati uchun muhim hisoblanadi. Katalizatorlar nafagat kimyoviy jarayonlar bilan
bog‘liq xarajatlarni kamaytirishga yordam beradi, balki ular ekologik jihatdan ham muhim rol o‘ynaydi. Shuni ta’kidlash
kerakki, kataliz barcha kimyoviy jarayonlar yo‘naltirilishi kerak bo‘lgan yashil kimyoning asosiy tamoyillaridan biri sifatida
muhim o‘rin tutadi.. Parafinning katalitik oksidlanishi tadgigotchilar jumladan, L. Xiam, G. Uayz va S. Chaykinlar tomonidan
o‘rganilgan va platina katalizatori ishtirokida ba’zi quyi parafinlar molekulasi kimyoviy tuzilishining katalitik jarayonga ta’siri
tadgiq gilgan.[1] Tallman va Nagvekar yengil olefinlarni ishlab chigarish uchun metall oksidi katalizatorlari yordamida parafinni
degidrogenlashni amalga oshirishgan.[2] Stearatlarning parafinni termik oksidlanish jarayoniga ta’siri bo‘yicha ilmiy izlanishlar
shuni ko‘rsatadiki, kobalt stearat oksidlanish jarayoniga ijobiy ta’sir etadi. ammo oksidlash jarayoni ko‘p bosqgichdan iborat
bo‘ladi.[3] Liu va boshgqalar oksidlovchi, havo kompressori va kondensator trubkasidan iborat parafinni oksidlash qurilmasini
taklif etishgan. Bu qurilmada havoning berilish migdori va reaksiya haroratini aniq nazorat gilish imkoni yaratilgan [4].

Atmosfera bosimida 150-170°Cda, katalizator ishtirokida parafinni havo bilan suyuq fazali oksidlash natijasida maxsus
mum olingan [5].

Tadgiqot metodologiyasi. Yog* kislotalarini olishda xomashyo sifatida Co2s-Css uglevodorodlardan tashkil topgan
qaynash oralig‘i 350-450°C va suyuqlanish harorati 40-60°C bo‘lgan parafin fraksiyasidan foydalanildi.

Tozalangan qattiq parafin, parafinli neftlarning moy fraksiyalarini deparafinlash yo‘li bilan olinadi. Deparafinlash usuli
erituvchi ishtirokida past haroratlarda parafinni kristallashni o°z ichiga oladi. So‘nggi yillarda nafaqat erituvchi, balki sovutgich
sifatida ham xizmat giladigan suyuq propan bilan neft fraksiyalarini deparafinlash usuli keng targaldi. Bunday usullar bilan
olingan parafin tarkibida 95-99% qattiq n-parafin uglevodorodlar bo‘ladi. Oksidlash uchun xomashyo sifatida Farg‘ona neftni
gayta ishlash zavodida ishlab chigarilayotgan V markadagi (DS 23683-2021 bo‘yicha) parafindan foydalanildi

Kolbada 200 gramm parafinni 120°C gacha qizdirib, unga katalizator sifatida 2 gramm distillangan suvda eritilgan 0.6
gramm KMnOs qo‘shildi. Oksidlash jarayoni borishi uchun aralashtirib turilgan xolda, havoni 2 mm radiusli shisha naycha orqali
reometr bilan, 12 litr havo 16 soat davomida berib turildi. Jarayon ekzotermik bo‘lgani uchun harorat 110-120°C oralig‘ida
ushlab turildi. Har ikki soatda oksidatning kislota soni aniglanib turildi. Kislota soni 70 mg KOH/g ga bo‘lganda oksidlash
to‘xtatiladi. Xosil bo‘lgan oksidat ajratish voronkasiga solindi va ustiga 20-25°C haroratli distillangan suv quyib 2-3 marta
yuvildi. Bunda suvda eruvchan past molekulyar karbon kislotalar va oksidlanish vaqtida xosil bo‘lgan qo‘shimcha mahsulotlar
suv bilan chiqib ketadi. Olingan oksidatdan sovunlanish reaksiyasi asosida sintetik yog* kislotalari ajratib olindi.

Tahlil va natijalar. Fraksiyaga ajralishiga, erish nuqtasi va tuzilishiga ko‘ra parafinlar suyuq (terish < 27 °S), qattiq (terish
= 28-70 °C) va mikrokristall (terish> 60-80 °C) - tserezinlarga bo‘linadi. Parafinlar ko‘pchilik kimyoviy moddalarga nisbatan inert
hisoblanadi. Ular nitrat kislotasi, atmosfera kislorodi (140°C va undan yuqori haroratda) va boshqa oksidlovchi moddalar bilan
oksidlanadi, hamda o‘simlik va hayvon yog‘larida mavjud bo‘lgan yog* kislotalariga o‘xshash turli xil kislotalarni hosil giladi.
Parafin uglevodorodlarining oksidlanishi issiglik ajralib chiqishi bilan boradigan murakkab geterogen katalitik jarayon bo‘lib,
radikal mexanizm asosida sodir bo‘ladi. Jarayonning limitlovchi bosqichi dastlab erkin radikallarning shakllanishi (initsirlanishi)
hisoblanadi. Zanjirlarning yadrolanishi katalizator sifatida o‘zgaruvchan valentli metall tuzlari (bu reaksiyada KMnOs) ta’sirida
sodir bo‘ladi.

Parafin fraksiyani sifat va migdor jihatdan tahlil gilish uchun GC-MS xromatogrammasi keltirilgan (1-rasm).
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1-rasm. Parafin fraksiyasining GC-MS xromatogrammasi.
Olingan ma’lumotlar asosida fraksiya tarkibidagi uglevodorodlarning miqdori 1-jadval keltirildi.

N
-
a
3

in|

1-jadval
Parafin fraksiyasining tarkibi
o Belgisi Nomi Formulasi Migdori % Tq Te M,
1 C14 Tetradekan CuaHao 0.20242 198.34 -5.9 253.5
2 C16 Geksadekan CigHas 0.93374 226.42 18 287.5
3 C18 Oktadekan CigHas 3.55722 254.5 28 318.3
4 C20 Eykozan CaoHaz 8.48859 282.58 36.0 343.0
5 C22 Dokozan CooHas 13.08959 310.36 46.0 373.0
6 C24 Tetrakozan CoaHso 15.31442 338.34 54.0 398.0
7 C26 Geksakozan CogHsa 15.14941 366.2 60.0 425.0
8 C28 Oktakozan CagHss 12.94210 393.9 67.0 448.0
9 C30 Triakontan CsoHs2 9.24589 421.98 69.0 470.0
10 C32 Dotriakontan CazHes 5.47683 450.06 75.0 491.0
11 C34 Tetratriakontan CaaHro 2.82947 478.14 80.0 511.0
12 C36 Geksatriakontan CagHra 1.30746 506.22 85.0 530.0
13 C38 Oktatriakontan CagHrs 0.55486 534.3 88.0 548.0
14 C40 Tetraoktakontan CaoHs2 0.23986 562.38 91.0 566.0
15 C42 Tetratetraoktakontan CazHss 0.10290 590.46 94.0 583.0
16 C44 Geksatetraoktakontan CuasHoo 0.04635 618.54 97.0 600.0
17 C46 Oktatetraoktakontan CagHas 0.02266 646.32 100.0 616.0
18 C48 Tetraoktakontan CagHas 0.01398 674.2 102.0 632.0

Kaliy permanganat yuqori karbon kislotalarni olish uchun parafinlarning oksidlanishida katalizator sifatida
foydalanilganda, jarayon bir necha asosiy bosqichlarni 0‘z ichiga oladi, ularning har biri nisbatan inert parafinni faol holatga
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o‘tkazadi. Jarayon KMnOs ning kuchli oksidlash qobiliyati bilan tavsiflanadi, bu esa mos ravishda parafinlarning karbon
kislotalarga aylanishini osonlashtiradi. Sintez gilingan moddaning 1Q-spektri 2-rasmda keltirildi.
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2-rasm. Sintez qilingan yog* kislotasining 1Q-spektri.

Sintez gilingan moddaning 1Q-spektri molekuladagi funksional guruhlarga xos yutilish sohalari namayon bo‘ldi. 3009
sm* da keng yutilish sohasi - O-H ga xos valent tebranishlarini ko‘rsatadi. Keng yutilish sohasi odatda spirtlar, fenollarda va
karbon kislotalardagi vodorod bog‘lanishni ko‘rsatadi. 2927 va 2854 sm™ dagi yutilish sohasi: - alifatik birikmalardagi C-H bog‘i
valent tebranishlariga xosdir. 2927 sm™ sohasi assimetrik tebranishga to‘g‘ri keladi, 2854 sm™ esa metilen guruhlarining (CH>)
nosimmetrik tebranishi bilan bog‘liq. 1710 sm™ yutilish sohasi: - odatda ketonlar, aldegidlar, karbon kislotalar yoki efirlarda
kuzatiladigan C=0 bog‘ining valent tebranishi uchun xarakterlidir. 1651 sm™ yutilish sohasi: - alkenlarda C=C bog‘i
tebranishidan dalolat beradi yoki C=0 tebranishi bilan bog‘liq birlashgan tizimni beradi. 1457 sm™* yutilish sohasi: - CH2 va CHs
guruhlaridagi C-H ning egilish tebranishlari bilan bog‘liq. 1409 sm™ dagi yutilish: - karboksil guruh bilan bog‘langan -CH3
guruhi yoki -OH guruhiga xos. 937 sm* yutilish sohasi: - alkenlardagi =CH va CH2 guruhlarining tebranishi bilan bog‘liq. 716
sm? yutilish sohasi esa aromatik birikmalardagi =CH ning tekislikdan tashqgari deformatsion tebranishlari yoki alifatik
zanjirlardagi -CH2 guruhlarning tebranishlari uchun xos. 1651 sm yutilish sohasi alkenga xos.

1Q-spektrining tahlilidan kelib chiqib, hosil bo‘lgan modda to‘yinmagan yuqori karbon kislotasi ekanligi aniqlandi.

Xulosa va takliflar.

- Kaliy permanganat ishtirokida parafin oksidlandi va sintetik yog* kislotalari olindi. Olingan sintetik yog* kislotalari IQ-
spektroskopiya usulida analizi gilindi.

- Katalizatorning jarayonga ta’siri o‘rganildi va optimal sharoitlari aniglandi.

- Sintetik yog* kislotalarni sintez gilishda mahalliy xomashyodan foydalanildi va iqgtisodiy samaradorlikka ega ekanligi
ko‘rsatildi.
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PIKOLIN KISLOTANING TOLUIDIN IZOMERLARI BILAN REAKSIYASIDAN SINTEZ QILINGAN AMID
XOSILALARINING TUZILISHINI ZAMONAVIY FIZIK-KIMYOVIY TADQIQOT USULLARI YORDAMIDA
TASDIQLASH
Annotatsiya
Pikolin kislotani toluidin izomerlari bilan reaksiyasidan olingan amid xosilalarining individualligi va ularning tuzilishi yupga

gatlam xromatografiyasi (YuQX) va IQ, YaMR, MACC spektroskopiya usullari bilan tasdiglandi.
Kalit so’zlar: pikolin Kislota, toluidin, amid, 1Q spektr, *H YaMR spektr, 3C YaMR spektr, MASS spektr.

HOATBEPKIEHUE CTPYKTYPbI IIPOU3BOIHBIX AMUI0B, CAHTE3UPOBAHHbIX PEAKIIMEN
HNUKOJUHOBOM! KUCJOTHI C TOJAYHUJIAHOBBIMUA H3OMEPAMU COBPEMEHHBIMH METOJIAMHU
®HUZNKO-XUMHUYECKNX UCCJIEJTOBAHUM
AnHOTaLUA
MupuBuayanbHOCTh CBOWCTB aMUJIOB, IIOJIYYEHHBIX B PE3y/IbTaTe PEAKLUU IMKOJIN-HOBON KHUCIOTHI C U30MEpaMU TOJIyUANUHA, U

UX CTPYKTYpBI IOATBEPIKICHA METOIaM1 TOHKocIolHO# xpomaTorpadun (TCX) u UK, [IMP, MACC-criekTpocKonuu.
KarodeBble ¢/10Ba: NUKOJIMHOBas KUCIOTA, TOdyuauH, amuna, MK-cnekrp, cnekrp *H IIMP, cnexrp *C IIMP, MACC-cniektp.

CONFIRMATION OF THE STRUCTURE OF AMIDE DERIVATIVES SYNTHESIZED BY THE REACTION OF
PICOLIC ACID WITH TOLUIDINE ISOMERS USING MODERN METHODS OF PHYSICAL AND CHEMICAL
RESEARCH
Annotation
The individual properties of amides obtained from the reaction of picolinic acid with toluidine isomers and their structure were

confirmed by thin-layer chromatography (TLC) and IR, NMR, MASS spectroscopy.
Key words: picolinic acid, toluidine, amide, IR spectrum, *H NMR spectrum, *3C NMR spectrum, MASS spectrum.

Kirish. Ma'lumki, karbon kislotalar, aminlar va ularning hosilalari organik birikmalar orasida keng targalgan, nazariy va
amaliy ahamiyati yuqori bo'lgan birikmalar hisoblanadi. Shu jumladan piridinkarbon kislotalarning hosilalaridan ham analitik
kimyoda organik reagent, kompleks birikmalar olishda ligandlar sifatida, yangi kimyoviy birikmalar sintez gilishda foydalanib
kelinmogda. Shuningdek, piridinkarbon kislotalarning hosilalari orasida ko'plab yuqori biologik faol birikmalar aniglangan bo'lib
tibbiyot va farmasevtika sohalarining rivojlanishida alohida ahamiyat kasb etadi [1]. Kompleks birikmalar kimyosida ayniqgsa 2-
piridinkarbon kislotasining ligandlik hossasi tegishlicha o'rganilgan bo'lib, karboksil guruhidagi -vodorod va piridin halgasidagi
azot atomining tagsimlanmagan juft elektronlari hisobiga turli oralig metallar bilan kompleks birikmalar hosil gilishi aniglangan
[2]. Piridinkarbon kislotalari singari ularning amidlarida ham ligandlik hususiyati saglanib goladi [3]. 2-Piridinkarbon kislotasi
amidlari molekulasining piridin frag-mentidagi azot atomining tagsimlanmagan juft elektronlari va elektronga boy karbo-nil
guruhi Kislorod atomi hisobiga turli metallar bilan koordinatsion bog’lanish hosil gilish imkoniyatiga ega bo'ladi:

Karbon Kkislotalarning aromatik aminlar bilan reaksiyalaridan bir malekula suv ajralishi natijasida kislotalarning
almashingan arilamidlari hosil bo'ladi [4-5].

Tajriba natijalari va tahlili. Pikolin kislotani toluidin izomerlari bilan reak-siyalari natijasida ham bir molekula suvning
chiqib ketishi bilan pikolin kislotaning tolil amidlari hosil bo’ladi. Reaksiya quyidagi tenglama bo’yicha boradi.

0
X 0 H;BO, X ”
C/ + NH, - ‘ c
= T—oH R ~H0 P N
N N | X

R = 0-CHs, m-CHs, p-CHs
Sintez gilingan amid hosilalarining individualligi va ularning tuzilishi yupga gatlam xromatografiyasi (YuQX), 1Q,
YaMR, MACC spektroskopiya usullari bilan tasdiglandi.
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Pikolin kislota, toluidin izomerlari va ularni amidlash reaksiyalari natijasida olingan amid mahsulotlarning 1Q spektrlari
taggoslanganda quyidagi natijalar kuzatil-di. Pikolin kislotaning 1Q spektridagi xarakterli tebranishlar v=1720 sm™* da karbonil
guruhi (C=0); v=3401 sm™* da karboksil guruhidagi vodorod bog’lanishli OH ga xos valent tebranishlar [6], toluidin
izomerlarining 1Q spektrida xarakterli tebranishlar o-toluidinda v=3480-3396 sm! valent, §=1621 sm™' va §=6845 sm™! larda
NH2 ga xos diformatsion [7], p-toluidinda v=3470-3388 sm™! valent, §=1698 sm™ va =651 sm™ larda NH2 ga [8] xos
diformatsion tebranishlar kuzatiladi. Bu birikmalarning o’zaro tasirlashishi natijasida hosil bo’lgan N-(2-metilfenil)-pikolinamid
va N-(4-metilfenil)-pikolinamidlarining 1Q spektrida esa pikolin kislotadagi OH ga va aminlardagi NH2 ga tegishli yutilish
chastotalari yo’qolib amid bog’idagi N-H guruhiga xos bo’lgan v = 3350 sm™, 3340 sm™ da valent va § = 1545 sm, 1520 sm®
da diformatsion, v = 1695 sm, 1675 sm™ da sohada C=0 guruhining tebranishlariga xos chastotalarning mavjudligi kislota
amidlari hosil bo’lganligini tasdiglaydi.

Reaksiya mahsulotlarining YaMR spektrlaridagi proton va uglerod atomla-rining kimyoviy siljishi 1-jadvalda keltirilgan.

1-jadval
IH va 3C YaMR spektrlarida proton va uglerodlarning kimyoviy siljishi
Reaksiya mahsulotlarining *H YaMR spektrlarida pikolin kislotadagi gidroksil guruhi (-OH) vadorod atomiga tegishli va

1 2 3 4 5 6 7 8 9 10 11 12 13
4
5 X3 o 7 8
| // = ® o =) ] © © I} @ ®
2 = c—N 9 1 © ™ N o < N « S <
N | 2 o © ee) ~ ~ ~ ~ ~ ~
HI %
10H,C
4
5‘ \3 /7 8
o © ™ =3 =3 © © @ < =3
AN S |s | e |2 |2 N SR RS
N
HI1 6 10
CHj
4
5 X3 o 6 7
‘ // 8 ~ <) ~ © ) <
— o © N & © < — %)
2 N/ ¢ T CHs | & © ) ~ ~ ~ ~ o
HI
13
4 HsC
9 ST 6 7 © — ~ < ™ o~ — o © o = ©
o~ I N ~ S 0 — S 0 © n < S
] o =) ~ © [=} © ~ © < o N -
5 — n < ™ %] ] ~ o~ ~ & N I ~
3 5 (l;—ril — - — — — — — — — — — —
N
H 1210
5 13
CH.
8 X1 o 94 :
H [s2] ©o [s2] w < © © N < < ~ b —
6 S |la|s |ad|= < s |w S 15 |8 |3 |9
— N -
3N/2?T L T T T - T Y T B T T A = I = I
H
7
4
87 N9 o 07
// r~ wn wn ©o wn o o] ©o fo2]
5 =Y S =] ~ ™ =] ™~ < < © S
3 = C—N CHy| < I o ~ It} < b2 < IN] =) puc
2 1 6 11 © ¥ < ™ ] ] B} I I - d
N ‘ — — - — - — — — —
H
10 7

toluidinlardagi amino guruhi (-NH2) vodorod atomlariga tegishli signallar yo’q bo’lib, 9,97-10,10 m.u. larda amid guruhi (-NH-)
guruhi protonlarining singlet signallari, shuningdek 7,04-8,32 m.u. larda aromatik xalganing turli holatlaridagi protonlarining
singlet, dublet, triplet signallari, 2.34-2.43 m.u. larda CHs guruhi protonlarining singlet signallari kuzatildi. *C YaMR
spektrlarida ham pikolin kislotadagi -CO guruh uglerod atomlariga tegishli kimyoviy siljishlar 0’rniga 162,03-161,97 ppm da
amid bog’idagi karbonil (-CO-) guruhi ugle-rodlariga tegishli kimyoviy siljishlar kuzatildi. Spektr natijalarining tahlili pikolin
kislotasining toluidinlar bilan olib borilgan reaksiyalaridan amid bog’i tutuvchi mah-sulotlar hosil bo’lganligini ko’rsatadi.

MASS spektr tahliliga ko’ra pikolin kislota va toluidin izomerlaridan olingan amid xosilalarining elektronlar oqimi bilan
tasirlashishidan barchasida massasi m/z=212,1 ga teng bo’lgan molekulyar ionlar hosil bo’ldi. Malekulyar ionlardan
dissotsialanish jarayoni natijasida turli massali bo’lakli ion hosil bo’ldi. Quyida N-(2-metilfenil)-pikolinamidning elektronlar
oqimi bilan tasirlashishidan hosil bo’Igan molekulyar va bo’lakli ionlari keltirilgan.
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Tajribalar gismi. Sintez gilib olingan amidlarning individualligi yupga gat-lamli xromatografiya (YuQX) usulida
«Sorbfil» (Poccus), «Whatman® UV-254» UV lampasida, Aluminum TLC plate F-254 (MFR: Qingdao Seeking Technology
Co.,Ltd) plastinkalarida tekshirildi, elyuentlar sifatida esa benzol:atseton=5:1 nisbat-da ishlatildi. Sitez gilingan birikmalarning
1Q-spektrlari Shimadzu firmasining IRAFFINITY-1S IR-Fourier spektrometrida KBr li tabletkalarda, *H va **C NMR spektrlari
JNM-ECZ400R spektrometrida (JEOL, Yaponiya) CCI3D eritmalarida *H uchun 400 MGts ish chastotasida gayd etilgan. TMS
(0 ppm) *H NMR spektrlarida ichki standart sifatida ishlatilgan. **C NMR spektrlarida erituvchining kimyoviy silji-shi (CCIsD,
TMSga nisbatan 49,00 ppm) ichki standart sifatida ishlatilgan. Birikma-larning suyuglanish harorati BMP-1C modelida
220V/50Hz da (Xitoy) asbobida o’lchandi

N-(2-metilfenil)-pikolinamid: 0,615 gr (0,005 mol) pikoli kislota va 1,07 gr (0,01 mol) o-toluidindan 0,062 gr (0,005
mol) H3BOs katalizator ishtirokida sintez gilindi. Rr=0,837, suyglanish harorati Ts=62°C. 1Q spektr (KBr sm) v=3350 (-NH),
8=1545 (-NH), v=1695 (-CO-). 'H NMR (600 MHz, CClIsD) & 10.10 (s, 1H), 8.63 (d, J = 4.8 Hz, 1H), 8.32 — 8.29 (m, 2H), 7.91
(t, J=7.7 Hz, 1H), 7.48 (dd, J = 7.6, 4.7 Hz, 1H), 7.28 — 7.23 (m, 2H), 7.09 (t, J = 7.5 Hz, 1H), 2.43 (s, 3H). °C NMR (151
MHz, CCI3D) § 162.00, 150.26, 148.21, 137.77, 136.04, 130.53, 128.12, 127.01, 126.52, 124.66, 122.50, 121.41, 17.86. MASS
spektr: m/z C13H12N20: 212,1.

N-(3-metilfenil)-pikolinamid: 0,615 gr (0,005 mol) pikoli kislota va 1,07 gr (0,01 mol) m-toluidindan 0,062 gr (0,005
mol) HsBOs katalizator ishtirokida sintez gilindi. R=0,85, *H NMR (600 MHz, CCI3D) & 10.00 (s, 1H), 8.60 (d, J = 4.8 Hz, 1H),
8.30 (d, J=7.8 Hz, 1H), 7.89 (t, J = 7.7 Hz, 1H), 7.59 (d, J = 8.0 Hz, 1H), 7.46 (dd, J = 7.5, 4.8 Hz, 1H), 7.28 (t, J = 7.8 Hz, 2H),
7.04 (t, J = 7.7 Hz, 1H), 2.39 (s, 3H). 3C NMR (151 MHz, CCl3D) § 162.03, 149.96, 148.03, 139.05, 137.74, 128.98, 126.48,
125.22,122.44, 120.40, 116.87, 112.31, 21.61. MASS spektr: m/z C13H12N20: 212,1.

N-(4-metilfenil)-pikolinamid: 0,615 gr (0,005 mol) pikoli kislota va 1,07 gr (0,01 mol) p-toluidindan 0,062 gr (0,005
mol) HsBOs katalizator ishtirokida sintez gilindi. Rf = 0,82, suyglanish harorati Ts=100°C. 1Q spektr (KBr sm') v=3340 (-NH),
8=1520 (-NH), v=1675 (-CO-).*H NMR (600 MHz, CCI3D) & 9.97 (s, 1H), 8.60 (d, J = 4.8 Hz, 1H), 8.29 (d, J = 7.9 Hz, 1H),
7.90 (t, J = 7.7 Hz, 1H), 7.67 (d, J = 8.4 Hz, 1H), 7.46 (ddd, J = 7.6, 4.7, 1.1 Hz, 2H), 7.19 (d, J = 7.8 Hz, 2H), 2.34 (s, 3H). *C
YaMR (151 MHz, CCIsD) & 161.97, 150.07, 148.05, 137.76, 135.35, 134.03, 129.70, 126.46, 122.46, 119.69, 21.04. MASS
spektr: m/z C13H12N20: 212,1

ikolinamidning 1Q spektri
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2-rasm: N-(4-metilfenil)-pikolinamidning 1Q spektri
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6-rasm: N-(2-metilfenil)-pikolinamidning 3C YaMR spektri
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7-rasm: N-(4-metilfenil)-pikolinamidning *3C YaMR spektri
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PHENOL COMPOUNDS OF TAMARIX RAMOSISSIMA
Annotation

The chemical composition of the leaves of Tamarix ramosissima has been studied for the first time. Plant material was
successively extracted with chloroform and 80% etanoles. The etanoles extract was distilled off on a rotary evaporator to an
aqueous residue. The aqueous portion was then fractionated with ethyl acetate. Individual compounds were separated by column
chromatography and their chemical structure was established by physicochemical (UV, IR, NMR, mass spectroscopy) research
methods.

Key words: Tamaricaceae, Tamarix ramosissima, extraction, column chromatography (CC), thin layer chromatography (TLC),
acid hydrolysis, stepwise hydrolysis, flavonoids, phenolic compounds, hydrolysable tannins, high performance liquid
chromatography (HPLC), mass spectrometry.

®EHOJIBHBIE COEJJUHEHUSA TAMARIX RAMOSISSIMA
AHHOTanUs

BrepBele M3ydeH XHMHYCCKHH COCTaB JIHCThEB TamariX ramosissima (I'peGeHmmnk BeTBHCTHIN). PacTuTensHOE ChIpbE
MOCIIEJOBATENIFHO IKCTParuposanyu xuopopopmom u 80% 3TaHOIOM. DTAaHOJIOBBIH HKCTPAKT OTTOHSIIN HA POTOPHOM HCIIapHTENe
O BOJHOTO OCTAaTKa. 3aTeM BOJHYIO 4YacTh ()PaKIMOHHUPOBAIM ITHIALETATOM. METOJOM KOJIOHOYHOW Xpomarorpadun
pa3fersy WHIUBHIyalbHBIE COSAWHEHUS W YCTAaHOBHIIIM HX XMMHYeCKoe cTpoeHHe ¢usuko-xumuaeckumu (Y O-, UK-, AMP-,
Macc-CIEeKTPOCKOITHSI) METOJAMH UCCIIEI0BAHMS.

KnroueBbie cioBa: ['peGeniukoBbie, Tamarix ramosissima, skcrpakims, kojdoHouHas xpomarorpadus (KX), ToHkocioiHas
xpomarorpadust (TCX), KHCIOTHBIA THAPOIM3, CTYNEHYATBHI TUIPONM3, (IIaBOHOMIBI, (EHONBHBIE COCAWHEHHUS,
THAPOJIM3YEMbIE TAHHUHBI, 6bICOKOIphexmusnas srcuokocmuas xpomamozpagus (BOIKX), Macc CieKTPOMETPHSL.

TAMARIX RAMOSISSIMA O’SIMLIGINING FENOL BIRIKMALARI
Annotatsiya

Ik bor Tamarix ramosissima barglarining kimyoviy tarkibi o’rganildi. Avval o’simlik xom ashyosi birin-ketin xloroform va 80%
etanol bilan ekstraktsiya qilindi. Etanolli ekstrakt rotorli bug’latkichda suvli qism qolgunicha haydaldi. So’ng suvli qismga
etilatsetat qo’shib, etilatsetatli fraktsiyaga ajratildi. Kolonkali xromatografiya usulidan foydalanib individual holatdagi birikmalar
ajaratib olindi va ularning kimyoviy tuzilishlari fizik-kimyoviy (UB-, 1Q-, YaMR-, Mass-spektroskopiya) usullari yordamida
aniglandi.

Kalit so’zlar: Tamaricaceae, Tamarix ramosissima, ekstraktsiya, kolonkali xromatografiya (KX), yupga gatlamli xromatografiya
(YQX), kislotali gidroliz, bosgichli gidroliz, flavonoidlar, fenol birikmalar, gidrolizlanuvchi tanninlar, yuqori samarali suyuglik
xromatografiyasi (YSSX), mass-spektrometriyasi.

Kirish. Hozirgi kunda dunyo farmatsevtika bozorlarida o’simliklardan ajratib olingan tabbiy birikmalar asosida
yaratilgan dori vositalarining hajmi 40-50 foizni tashkil etayotgani bejizga emas. Ko’plab fitopreparatlar sintetik vositalardan
farqli o’laroq, inson organizmiga keng spektrli ta’sir ko’rsatish xususiyatini namoyon qilib, uzoq vaqt nojo’ya ta’sirlarsiz qo’llash
mumkinligi bilan xarakterlanadi.

O’simliklardan biologik faol moddalar ajratib olish, kimyoviy tuzilishi va uning xossalarini har tomonlama chuqur
o’rganish, biologik va farmakologik xususiyatlarini tadqiq qilish dolzarb vazifalardan biridir. O’simliklar olamida keng tarqalgan
fenol moddalar tabiiy birikmalarning katta bir sinfini tashkil etadi. Fenol birikmalar inson organizmida boradigan turli xil
jarayonlarda gatnashib antioksidantlik xossalarini namoyon giladi, shuningdek antiradikal sifatida tashqi fizik-kimyoviy omillar
ta’sirida organizmda kechadigan radikal mexanizmli reaktsiyalarni sekinlashtiradi. Odam organizimida fenol birikmalar
bakteriya va viruslar qo’zg’atadigan kasalliklariga qarshi immunitetini oshiradi va davolash xususiyatiga ega ekanligi aniglandi.

Tabiiy fenol birikmalari yugori biologik faollikka ega birikmalar gatoriga kirib, ayrim vakillari yurak gon-tomir
kasalliklarini oldini oladi, jigar metabolizmiga ijobiy ta’sir qiladi, siydik haydovchi, ichaklar faoliyatini yaxshilash
xususiyatlariga, saraton kasalligiga, shamollashga, allergiyaga qarshi, immunomodulyator, gand miqdorini pasaytiruvchi,
oshgozon yarasiga, surunkali kasalliklarga qarshi faolliklarga ega [1,2]. Ohirgi o’n yillikda juda ko’p olimlar tomonidan fenol
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birikmalarning keng tarqalgan vakili hisoblanuvchi polifenollarni antimutagen va havfli o’simtalarga qarshi biologik faolliklari
juda katta qiziqish bilan o’rganilmoqda [3].

Jumladan, Tamaricaceae oilasiga kiruvchi o‘simliklar tarkibidagi uglevodlar, makro va mikroelementlar, vitaminlar,
gidrolizlanuvchi taninlar, flavonoidlar, fenolkarbon kislotalar va boshga sinflarga kiruvchi birikmalar ajratib olinib, ular asosida
yaratilgan samarali ta'sir ko‘rsatish xususiyatiga ega bo‘lgan dori vositalar tibbiyot amaliyotida keng qo‘llaniladi. Ushbu oilaga
kiruvchi T.ramosissima o°simligi barglarining kimyoviy tarkibini tekshirish, flavonoid va gidrolizlanuvchi tanninlarini ajratib
olish, ularning kimyoviy tuzilishi va biologik faolliklarini tadqiq qilish bo‘yicha ilmiy-tadgigot ishlarini amalga oshirish muhim
ahamiyatga ega.

T.ramosissima o’simligidan ajratib olingan suvli, spirtli ekstraktlar va biologik qo’shimchalar tibbiyotda ko’plab
kasalliklarni davolashda ishlatib kelinmogda. Jumladan, yurak qon tomir, oshqozon yarasi, tinchlantiruvchi, neyroprotektor,
amenoreya, ko'karishlar, ko'krak gafasi kasalliklari, qon aylanishi sistemasi, dizenteriya, revmatizm, jigar serrozi, yallig’lanishga
va yara kasalliklariga qarshi samarali ta’sir etishi aniqlangan. Yog 'lari insonlar yuz terisini tozalovchi va muhim energiya
manbai sifatida ko'plab parhez ozig-ovgat mahsulotlari sifatida foydalaniladi. Shuningdek, insonlar salomatligi uchun zarur
bo’lgan magniy, fosfor, kaltsiy, natriy, tokoferol, karotinlar, lutein, selen va fitosterollar, linolen kislota borligi katta ahamiyatga
egadir [4-6].

Tamarix ramosissima o’simligi Tamaricaceae oilasiga mansub bo’lib, tarkibida 3-5% oshlovchi moddalar, bargida 5-6%
oshlovchi moddalar, C vitamini va organik kislotalar, urugida 60% gacha yog’lar bor. Xalq tabobatida urug'lari jigar va oshqozon
sanchig'ida og'riq qoldiruvchi vosita sifatida, kamqgonlikda, qusishga garshi, antitussiv va silga garshi, yurak faoliyatini
yaxshilovchi va sperma ishlab chiqarishni rag'batlantiruvchi vosita sifatida qo’llanilgan.

Amaliy gism.

Ekstraksiya va ajratish olish. O‘simlik yer ustki gismidan (3.2 kg) tortib olib, qutbsiz tabiatga ega bo‘lgan
birikmalardan qutilish magsadida avval xloroform bilan (40-50 °C) (12.5 1 x 3) ekstraksiya gilindi. So‘ng xom ashyoni
(xloroformni xidi golmaguncha) quritib, EtOH-H20 (8:2, v/v) (45-55 °C) (12.5 | x 3) hilan xona haroratida 24 soat davomida
ekstraksiya qilindi. Ekstraktni filtrlab, vakuum ostida etanolni haydab, suvli qism ajratib olindi. So‘ng suvli qismni dietilefir,
etilatsetat va n-butanol bilan bir necha marta gayta ishlanib, dietilefirli (5.6 I), etilatsetatli (7.8 1) va butanolli (5.2 I) fraksiyalar
ajratib olindi.

Dietilefirli fraksiya. Dietilefirli fraksiyani vakkum ostida kotsentratsiyani oshirilib, xona xaroratida quritib, suyuglanish
harorati 250-252 °C bo‘lgan oq kristall modda ajratib oldik. Ushbu birikma guvoh moddalar ishtirokida qog‘ozli xromatografiya
(@X), yupga gatlamli xromatografiya (YUQX) usulida tekshirildi: Rt 0.51 (1-sistema, n-butanol-sirka kislota-suv 4:1:5), 0.25 (2-
sistema, xloroform-metanol-suv 75:22:3). UB-spektr (MeOH, Amax, Nm): 205, 213, 216, 227, 279. 1Q-spektr (KBr, sm): 3496,
3281 (OH), 3063, 2669 (C-H), 1667 (C=0), 1611, 1541, 1426 (C=C). Olingan natijalarni adabiyotlarda keltirilgan ma’lumotlar
bilan solishtirib, uni gall kislota bilan identifikatsiya qgildik.

Etilatsetatli fraksiya. Etilatsetatli fraksiyani vakkum ostida konsentratsiyasi oshirilib, xloroform bilan (1:4, v/v)
cho‘ktirib, 17.7 g och sariq rangli polifenollar yig‘indisi ajratib olindi va ularni kimyoviy tarkibini o‘rganish magsadida yuqori
samarali suyuqlik xromatografiyasi (YuSSX) usulidan foydalanildi. Xromatografiya sharoitlari: erituvchilar: A - atsetonitril, B-
0.1% li uchftorsirka kislota buferi (pH=3). Atsetonitril bilan buferni konsentratsiya gradiyenti: 0-2 min - atsetonitril 70% (v/v), 3-
22 min-atsetonitril 90 % (v/v), 23-25 min - atsetonitril 70% (v/v), Ogim tezligi — 0.8 ml/min. Yutilish (to‘lqin uzunligi) 220, 254,
269 nm. Termostat (kolonka) harorati 30 °C.

Olingan natijalarga ko‘ra polifenollar yig’indisi tarkibida 15 dan ortiq asosiy maddalar saglagan birikmalar borligi (1-
rasm) ma’lum bo’ldi.

DADIE, 5ig=269,4 Rei=360,100 (001 B1-AT-T A0 [AME
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1-rasm. O’simlikdan ajratib olingan polifenollar yig’indisini YuSSX usulida tekshirilgan natijalari.

O’simlik tarkibidan alohida birikmalarni ajratib olish maqsadida 5 g polifenollar yig’indisi tortib olib 10 atsetonda eritib
20 gr (160-250 markali) silkagelga shimdirib quritib (300 g, 5x120 sm) o’lchamli kolonkaga dietilefir yordamida kolonkaga
joylashtirildi. Elyuyent sifatida xloroform, xloroform-metanol (konsentratsiyasi ortib borish tartibida, 100% li metanolgacha)
erituvchilar sistemasidan foydalanib, yuvib borildi. Kolonkadan tushayotgan fraksiyalar 250 ml dan yig‘ib borildi va QX, YUQX
usulida tekshirilib, bir-biriga o‘xshash fraksiyalar qo‘shib borildi. Natijada CHCIl3-MeOH (90:10, 70:30, 30:70) erituvchilar
sistemasida 3 ta fraksiya ajratib olindi. Ushbu fraksiyalarni vakuum ostida haydab konsentratsiyasi oshirilib past haroratda
vakkum ostida quritilib, sariq rangli quruqg qoldiglar ajratib olindi.

1-fraksiyadan ajratib olingan qurug qoldigni (300 mg) sefadeks LH-20 kolonkaga joylashtirib, metanol-suv
(15:85—100:0) erituvchilar sistemasi bilan qayta xromatografiya qilindi. Metanol-suv (40:60, 85:15) fraksiyalar tarkibidan
kversetin-3-O-glyukronid va apigenin ajratib olindi.

2-fraksiyadan ajratib olingan qurug qoldigni (500 mg) sefadeks LH-20 kolonkaga joylashtirib, metanol-suv
(15:85—100:0) erituvchilar sistemasi bilan qayta xromatografiya qilib, metanol-suv (60:40, 80:20) fraksilar tarkibidan lyuteolin-
7-O-glyukozid va kversetin ajratib olindi.
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3-fraksiyadan ajratib olingan qurug qoldigni (500 mg) silkagelli kolonkaga joylashtirib, kolonkani CH3CIl-MeOH
(konsentratsiya ortib borish tartibida) yuvib borilganda, CHsCI-MeOH (50:50, 40:60) fraksiyalar tarkibidan rutin va kversetin 3-
O-(2"-galloil)-p-D-glyukopiranozid ajratib olindi.

1-modda- kversetin-3-O-glyukronid, 24 mr. TunMK capuk paHIIM KpucTaml, cyrok.X. 195 °C, Rf =0.7 (2-sistema,
xloroform-metanol-suv 13:7:1); NH4OH bug‘ida sariq rangli. *H-PMR-spektr (500 MHz, xloroform-d) § 9.07 (s, 4H), 8.90 (s,
4H), 7.75 (dd, J = 7.5, 1.5 Hz, 4H), 7.67 (d, J = 1.5 Hz, 4H), 6.83 (d, J = 7.5 Hz, 4H), 6.30 (d, J = 1.4 Hz, 4H), 6.22 (d, J = 1.4
Hz, 4H), 5.23 (d, J = 8.8 Hz, 4H), 5.01 (d, J = 7.1 Hz, 4H), 4.72 (d, J = 8.8 Hz, 4H), 4.51 (d, J = 8.8 Hz, 4H), 3.94 (dt, J = 9.0,
7.0 Hz, 4H), 3.86 (d, J = 7.0 Hz, 4H), 3.66 (dt, J = 8.8, 7.0 Hz, 4H), 3.53 (dt, J = 8.8, 7.0 Hz, 4H). 3C YaMR-spektr(125 MHz,
Chloroform-d) & 178.11, 172.64, 164.87, 161.96, 157.60, 157.13, 149.04, 145.65, 134.79, 122.09, 121.93, 116.14, 115.85,
104.43, 101.98, 99.18, 93.90, 75.74, 74.73, 73.28, 72.08.

10% H2SO04 ishtirokida olib borilgan kislotali gidroliz natijasida kversetin va glukuron kislota hosil bo‘ldi.
OH

OH

OH

OH (6]

HOOC OH

OH
2-modda- apigenin, 32 mg, suyug.h 343-344 °C, R¢ =0.63 (2-sistema); 1Q-spektr: (KBr): 3600, 1655, 1600, 1436, 900,
820 cm. *H-PMR-spektr: (500 MHz, xloroform-ds) & 9.10 (s, 1H), 7.87 — 7.81 (m, 2H), 6.99 — 6.93 (m, 2H), 6.68 (s, 1H), 6.44 (d,
J =1.4 Hz, 1H), 6.26 (d, J = 1.4 Hz, 1H).13C SIMP-cnextp (125 MHz, xloroform-ds, 5, m.y.): 183.17 (C-4), 164.52 (C-2), 163.99
(C-7), 161.23 (C-5), 160.9 (C-4"), 158.51 (C-9), 128.38 (C-2'/C-6"), 122.48 (C-1"), 115.98 (C-3"/C-5"), 104.7 (C-10), 104.09 (C-
3), 99.71 (C-6), 94.75 (C-8).
OH

HO, le)

OH o]

3-modda - lyuteolin-7-O-glyukozid, 20 mz, cyrok.x 240-242 °C, Ri= 0.55 (2-sistema). UB-spektr: Amax (log &, MeOH) 254
(4.64), 349 (4.63); (MeONa) 261 (4.64), 403 (4.70); (NaOAC) 258 (4.68), 372 (4.59); (NaOAc + H3BOs3) 259 (4.72), 373 (4.66);
(AICI3) 272 (4.71), 297 (sh, 4.38), 331 (4.21), 429 (4.77); (AICIs + HCI) 267 (4.60), 296 (sh, 4.38), 362 (4.53), 388 (4.55). H-
PMR-spektr: (400 MHz, pyridine-d5, §, m.u.): 4.55 (1H, dd, J = 2.4, 12.0 Hz, H-6'a), 5.80 (1H, d, J = 7.5 Hz, H-1"), 6.83 (1H, d,
J = 2.1 Hz, H-6), 6.91 (1H, s, H-3), 6.98 (1H, d, J=2.1 Hz, H-8), 7.26 (1H, 1, J = 8.4 Hz, H-5"), 7.50 (1H, nxn, J = 2.4, 8.4 Hz, H-
6", 7.87 (1H, 1, J = 2.4 Hz, H-2"), 13.6 (1H, ¢, 5-OH. °C YaMR-spektr(100 MHz, DMSO-ds, 3, m.y.): 164.7 (C-2), 103.4 (C-3),
182.1 (C-4), 161.3 (C-5), 99.8 (C-6), 163.2 (C-7), 95.0 (C-8), 157.2 (C-9), 105.6 (C-10), 121.6 (C-1"), 113.8 (C-2'), 146.0 (C-3"),
150.2 (C-4'), 116.2 (C-5"), 119.4 (C-6"), 100.1 (C-1"), 73.3 (C-2"), 77.4 (C-3"), 69.8 (C-4"), 76.6 (C-5"), 60.8 (C-6").

10% H2S04 ishtirokida olib borilgan kislgtali gidroliz natijasida lyuteolin va glyukoza hosil bo‘ldi.

H H

OH o

4-modda- kversetin 37 mg, suyug.h., 314 °C, R=0.66 (2-sistema). UB-spektr: Amax (MeOH) 205, 256, 372. 'H-PMR-
spektr: (500 MHz, DMSO-ds, 8, m.y.): 9.69 (s, 1H), 9.12 (s, 1H), 8.95 (s, 1H), 7.59 (dd, J = 7.5, 1.6 Hz, 1H), 7.32 (d, J = 1.5 Hz,
1H), 6.83 (d, J = 7.5 Hz, 1H), 6.29 (d, J = 1.4 Hz, 1H), 6.15 (d, J = 1.4 Hz, 1H). *3C YaMR-spektr (125 MHz, DMSO-ds, §,
Mm.y.): 147.5 (C-2), 138.4 (C-3), 176.5 (C-4), 161.4 (C-5), 98.9 (C-6), 164.6 (C-7), 94.0 (C-8), 156.8 (C-9), 103.7 (C-10), 122.7
(C-1"), 115.8 (C-2"), 148.4 (C-3"), 148.4 (C-4"), 116.3 (C-5"), 120.7 (C-6").

Ishqoriy gidroliz natijasida floroglyutsin va protokatex kislotasi hosil bo‘ldi.
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OH

HO,
OH

OH

OH O
5-modda- rutin 49 mg, sariq rangli kristall, suyuq.h.,186-188 °C, Rr=0.46 (2-sistema); UB-spektr: Amax (MeOH) 207, 257,
300 (w), 357. *H-PMR-spektr (500 Hz, DMDO-ds , 8, m.y.): & 9.06 (s, 1H), 8.88 (s, 1H), 8.73 (s, 1H), 7.75 (dd, J = 7.5, 1.5 Hz,
1H), 7.67 (d, J = 1.4 Hz, 1H), 6.83 (d, J = 7.5 Hz, 1H), 6.30 (d, J = 1.4 Hz, 1H), 6.22 (d, J = 1.4 Hz, 1H), 5.44 (dt, J = 6.9, 2.5
Hz, 1H), 4.83 (d, J = 8.4 Hz, 1H), 4.66 (d, J = 8.2 Hz, 1H), 4.54 — 4.41 (m, 5H), 4.00 (qt, J = 6.9, 2.4 Hz, 1H), 3.76 — 3.67 (m,
1H), 3.64 (dd, J = 12.4, 7.1 Hz, 1H), 3.48 — 3.25 (m, 7H), 1.27 (d, J = 6.7 Hz, 3H). 13C-YaMR-spekitr (125 MHz, DMDO-ds , 5,
my.): 157.29 (C-2), 134.0 (C-3), 178.34 (C-4), 161.9 (C-5), 99.4 (C-6), 165.09 (C-7), 94.3 (C-8), 157.60 (C-9), 104.7 (C-10),
122.3 (C-1'), 115.9 (C-2"), 134.0 (C-3"), 149.1 (C-4'), 117.0 (C-5"), 121.9 (C-6), 101.9 (glyu., C-1), 74.8 (glyu., C-2), 77.2 (glyu.,
C-3), 71.3 (glyu., C-4), 76.6 (glyu C-5), 67.7 (glyu., C-6), 101.4 (ram., C-1), 71.1 (ram., C-2), 70.7 (ram., C-3), 72.6 (ram., C-4),
68.9 (ram., C-5), 18.4 (ram., CHa).
1% H2S04 ishtirokida olib borilgan kislotali gidroliz natijasida kversetin va rutinoza, 10% H2SO4 ishtirokida olib borilgan
bosqichli gidroliz natijasida esa kversetin, glyukoza va ramnoza hosil bo‘ldi.
OH

H,C (o] H

6-modda - kversetin 3-O-(2"-galloil)-B-D-glyukopiranozid: sariq rangli amorf kukun; suyug.h., 183-185 °C, R=0.41 (2-
sistema); UB-spektr: Amax (MeOH) 267, 290, 355 (), 357. *H-PMR-spektr (400 MHz, CDsOD, §, m.y.) 7.64 (1H, x, J= 2.2 Hz,
H-2"), 7.44 (1H, dd, J= 2.2, 8.6 Hz, H-6"), 7.16 (2H, s, galloil H-2, H-6), 6.76 (1H, dd, J= 8.6 Hz, H-5"), 6.26 (1H, s, H-8), 6.11
(1H, s, H-6), 5.66 (1H, d, J=8.0 Hz, H-1"), 5.48 (1H, dd, J=8.2, 9.7 Hz, H-2"), 3.94 (1H, d, J=3.5 Hz, H-4"), 3.86 (1H, dd, J=3.5,
9.6 Hz, H-3"), 3.74 (2H, dd, J= 6.5, 11.4 Hz, H-6"), 3.67 (1H, d, J=6.8 Hz, H-5"); 3C-YaMR-spektr (100 MHz, CD30D, §, m.u.)
179.0 (C-4), 168.3 (galloil), 165.9 (C-7), 162.9 (C-5), 158.2 (C-9), 158.0 (C-2), 149.7 (C-4"), 149.7 (C-4"), 146.3 (galloil C-3, C-
5), 145.8 (C-3"), 139.9 (galloil C-4), 135.2 (C-3), 123.2 (C-1"), 123.0 (C-6'), 121.6 (galloil C-1), 117.3 (C-2"), 116.3 (C-5"), 110.8
(galloil C-2, C-6), 105.7 (C-10), 101.4 (C-1"), 99.9 (C-6), 94.9 (C-8), 77.4 (C-5"), 74.7 (C-2"), 73.5 (C-3"), 70.7 (C-4"), 62.3 (C-
6").

10 % H2S0s ishtirokida olib borilgan kislotali gidroliz natijasida kversetin, gall kislota va glyukoza, 1% H2SO4
ishtirokida olib borilgan bosgichli gidroliz natijasida esa kversetin 3-O-glyukozid va gall kislotasi hosil bo‘ldi.

|
tQOH
O F1

Ajratib olingan flavonoidlarning biologik faolliklari o‘rganildi. Skrining natijalariga ko‘ra ular antioksidant,
yallig‘lanishga qarshi va antidiabetik faolliklarga qarshi biologic faolliklari o’rganilmoqa.
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SYNTHESIS OF CITRIC ACID-BASED POLYMERS AND THEIR PHYSICO-CHEMICAL PROPERTIES
Annotation
New monomers, acrylamido-N-methylene-citric and acrylamido-N-citric acids, have been synthesized, and methods have been
proposed for the preparation of water-soluble and water-swellable reactive polymers based on them. Certain physicochemical
properties of the obtained polymers have been determined. The study of swelling of citric acid-based hydrogels has shown that
they exhibit stimulus-sensitive properties.
Key words: citric acid, monomer, polymer, hydrogel, swelling, molecular mass.

CHUHTE3 NIOJIMMEPOB HA OCHOBE JIUMOHHOM KUCJIOTHI U UX ®PU3UKO-XUMUYECKUE CBOMCTBA
AHHOTAIHS
CHHTE3UpOBaHBI HOBBIC MOHOMEPHI - akpuiIaMu10-N-MeTHICH-TUMOHHAS ¥ aKpuIaMu10-N-TMMOHHAS KACIOTHI M TPEII0KEHBI
METOJIbI TOJIyYCHHUE BOJOPACTBOPUMBIX M BOJOOYXAIOIIUX PEaKIIMOHHOCIOCOOHBIX IMOJMMEPOB Ha MX OCHOBE. OmpenencHBbI
HEKOTOPBIE (PU3UKO-XUMHUIECKHE CBOWCTBA MOyYCHHBIX TTONMUMEpoB. M3yueHneM HaOyraHus THIpOTeneii Ha OCHOBE JIUMOHHON
KHCJIOTHl YCT@HOBJICHO, YTO OHHU TPOSBISIIOT CTHUMYJ-4yBCTBUTEIBHBIMH CBOHCTBa. KilloueBble cjI0Ba: JIMMOHHAS KHCIIOTA,
MOHOMED, TIOJIUMED, THAPOTeNh, HaOyXaHue, MOJIEKYIIIpHAs Macca.

LIMON KISLOTASI ASOSIDA POLIMERLAR SINTEZI VA ULARNING FIZIK-KIMYOVIY XOSSALARI
AHHOTanUs
Limon kislotasi asosida yangi monomerlar -akrilamido-N-metilen-limon va akrilamido-N-limon kislotalari sintez gilinib, ular
asosida suvda eriydigan va bo‘kadigan reaksion qobiliyatli polimerlar olindi. Sintez gilingan polimerlarning ba'zi bir fizik-
kimyoviy xossalari tadqiq qilindi. Limon kislotasi asosidagi gidrogellarning suvli eritmalarda bo‘kishi o‘rganilib, ularning
stimul-sezgir xossasini namoyon gilishi aniglandi. Kalit so‘zlar: limon Kkislotasi, monomerlar, polimer, gidrogel, bo‘kish,
molekulyar massa.

Kirish. Bugungi kunda jahonda keng miqgyosdagi ilmiy va amaliy masalalarni hal gilishda funksional polimerlardan
foydalanish, aynigsa gidrofil xususiyatli funksional polimerlarni sintez qilish va ularning fizik-kimyoviy xossalarini tadqgiq qgilish
bo‘yicha keng ko‘lamli izlanishlar olib borilmoqda. Funksional polimerlar stimul-sezgir tizimlar yaratishda, biotexnologiya va
nanotexnologiya sohalarida ham katta istigbolga ega bo‘lib, ular biologik faol moddalarni immobilizasiya gilish va ular asosida
prolongasiyalangan ta'sirga ega bo‘lgan terapevtik tizimlar yaratishda alohida ahamiyat kasb etadi [1-5]. Shuning uchun ham
ushbu ishning magsadi limon kislotasi asosida yangi funksional polimerlar sintez gilish va ularning ba'zi bir fizik-kimyoviy
xossalarini tadqiq gilishdan iborat.

Natijalar va ularning muhokamasi. Ishda limon kislotasi asosidagi yangi monomerlar-akrilamido-N-metilen-limon
(AA-N-MLK) va akrilamido-N-limon kislotalari (AA-N-LK) quyidagi sxemalar bo‘yicha sintez qilindi:

CH,=CH
CH,=CH OH (:::O
2 ¢0 + H—c”o + HOOC—CHy—C—CHy—COOH —» "
NH, H COOH T on
HOOC—CH—C—CH,—COOH
COOH
Akrilamido-N-metilen-limon kislotasi (AA-N-MLK)
CH,=CH
CH2=(|3H OH (l.‘,:O
(|3:O + HOOC—CHZ—C:Z—CHZ—COOH —> |$|H ?H
NH, COOCOH HOOC—CH—C—CH,—COOH
COOH

Akrilamido-N-limon kislotasi (AA-N-LK)
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Sintez gilingan monomerlarning tuzilishi ularning element analizi, 1Q-, xromoto-mass-spektrfotometriya kabi fizik-
kimyoviy hamda kislota va brom sonini aniglash kabi kimyoviy usullar yordamida identifikasiya gilindi.

Monomerlarni polimerlash suvli eritmalarda amalga oshirildi. Inisiator sifatida azoizomoy kislotasining dinitrilidan
foydalanildi. Hosil bo‘lgan polimerlar, suvda yaxshi eriydi. Ishda chiziqli tuzilishga ega PAA-N-MLK va PAA-N-LK suvli
eritmalarining gidrodinamik xossalari va ionlanishi tadgiq gilindi. Sintez gilingan polimerlarning molekulyar massalarini (M)
aniqlash uchun ularni eritmadan bo‘lib cho‘ktirish usuli bilan fraksiyalarga ajratildi. Natijada har bir polimerning beshtadan
fraksiyasi olindi. Olingan fraksiyalarning massa ulushi, 0,5N KCI eritmasidagi xarakteristik govushqogliklari [n] va tezlanishli
ultrasentrifugalash usuli bilan sedimentasiya konstantalari (So) topildi. Olingan natijalar asosida Flori-Mandelkern tenglamasi
yordamida polimer fraksiyalarining molekulyar massalarini hisoblab topildi. Polimer fraksiyalarining So, va [n] giymatlarining
ularning molekulyar massasi logarifmik qiymatlariga bog‘ligliklari to‘g‘ri chiziqli ko‘rinishga ega ekanligi aniqlandi (1-rasm).

1-+lg[nl lgS,
1,5 . - 0.8
| . - 0,7
— - 0.6
1.3 /I L 0,5
.,./,/ - ?
R S - 0,4
.. - 0.3
1,1 7 ;
< - 0,2
1 o L 0,1
0.9 +—r—rrr—rr—r—rrrr—rr—rr O
44 46 48 5 52 54 56
1

1-rasm. PAA-N-MLK fraksiyalarining Ig[n] va IgSo giymatlarini IgM giymatiga bog‘ligligi
Polimerlarning 0,5N KCI suvli eritmalarida [n] va So giymatlarini aniglash orgali ularning molekulyar massalarini
hisoblab topish tenglamalari keltirib chigarildi:

PAAN-LK uchun: [17] = 4,57-10° -M°® 'S =182.107" - M°*
PAAN-MLK uchun: [17] =1,23-107 - |\/|056 S, =136-107" - |\/|048

Polimer eritmalarining suvli eritmalarini potensiometrik titrlash natualarml Genderson-Xasselbax tenglama3| yordamida
gayta ishlash orgali PAA-N-MLK va PAA-N-LK uchun pKo giymatlari hisoblab topilib, ular mos ravishda 3,6 va 3,7 ga tengligi
aniglandi. Ushbu tenglamadan foydalanib, shuningdek polimerlarni ionlanishiga ta'sir giluvchi elektrostatik, konformasion va
boshqa effektlarini giymatlari ham hisoblab topildi, ular 1-jadvalda keltirilgan.

1-jadval
Polimerlarning ionlanish energiyalari giymatlari
Polimer Gel, Dj/mol Gxar, Dj/mol Gq, Dj/mol
PAA-N-MLK 700 11825 12525
PAA-N-LK 665 12382 13249

Tadgiqotlar PAA-N-MLK va PAA-N-LKni suvli eritmada ionlanishiga konformasion effektlar ta'siri yuq ekanligini
ko‘rsatdi.

Ishda shuningdek PAA-N-MLK va PAA-N-LK asosida choklangan tuzilishga ega gidrogellar ham sintez gilindi. Buning
uchun monomerlarni suvli eritmada choklovchi vosita (ChV) — N,N-metilen-bis-akrilamid ishtirokida polimerlanishi amalga
oshirildi. Natijada suvda yuqori bo‘kish qobiliyatiga ega bo‘lgan gidrogellar olindi. Ishda ushbu gidrogellarning suvli eritmalarda
bo‘kish kinetikasi tadqiq qilindi. Gidrogellarning bo‘kish darajasiga ularning tarkibidagi ChV konsentrasiyasi ta'siri 2-rasmda
keltirilgan.

a. 1/t wrfe
210 1 1 180 -
180 - ]
150 2
120 1 3

90 |
60 1 4
30

0 250 500 0 250 500
t’ MWH t, MUH
2-rasm. PAA-N-LK va PAA-N-MLK asosidagi gidrogellarning suvli eritmalarda bo‘kish kinetikasi. 1, 2, 3, 4-gidrogellardagi
ChV miqgdori mos ravishda 1; 2; 3; 5 massa %; T=295K.
2-rasmdan ko‘rinib turibdiki, gidrogellarining bo‘kish darajasi ularning tarkibidagi ChV konsentrasiyasi ortishi bilan
kamayib bormoqda. Gidrogellarning bo‘kish kinetikasini o‘rganish natijalari asosida ularning bo‘kish konstantalari qiymatlari
ham hisoblab topildi. Olingan natijalar taxlili gidrogel tarkibida ChV miqdorining ortishi ularning bo‘kish tezligi kamayishiga
olib kelishini ko‘rsatdi.
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=400 - £ 250
= ]
=350 2 g
200
300 + /- 1
250 - 150
200 +
100
150 - 1
100 - 50 2
50 1 '/ 0 - T T T T 1
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0 2 4 6 8 10 0 1 2 3 4 2 s
pH u*10
3-rasm. PAA-N-LK (1) va PAA-N-MLK (2) asosidagi gidrogelining  4-rasm. PAA-N-LK (1) va PAA-N-MLK (2) asosidagi gidrogelining bo‘kish
bo‘kish darajasini eritma pH giymatiga bog‘ligligi darajasini ion kuchiga bog‘ligligi

Karboksil funksional guruhlar tutgan gidrogellarning bo‘kish darajasi eritma pH qiymati va ion kuchi o‘zgarishiga juda
sezgir bo‘ladi, shuning uchun ham gidrogellarning bo‘kish darajasiga ularning ta'siri o‘rganildi (3 va 4-rasmlar).

3-rasmdan ko‘rinib turibdiki, eritma pH qiymatining kamayishi gidrogellarning bo‘kish darajasini kamayishiga olib
keladi. Buning sababi shundaki, eritma pH giymatining kamayishi bilan gidrogel tarkibidagi karboksil guruhlarining ionlanish
darajasi ham kamayadi, natijada bir xil zaryadlangan karboksil ionlarining o‘zaro itarilish kuchi kamayib, bu o‘z navbatida
gidrogelning bo‘kish darajasini ham kamayishiga olib keladi. Ishqoriy sharoitda esa ushbu xodisaning aksi kuzatiladi. 4-rasmdan
ko‘rinib turibdiki, eritma ion kuchining ortishi bilan gellarning bo‘kish darajasi xam shunchalik kamayib boradi. Bu holatni
makromolekuladagi bir xil zaryadlangan guruhlarning qo‘yimolekulyar ionlar tomonidan ekranlanishi bilan tushuntirish mumkin.

PAA-N-MLK va PAA-N-LK asosida sintez qilingan gidrogellarning bo‘kish darajasiga haroratining ta'siri o‘rganilganda,
eritma haroratini ortishi ularning suvli eritmalarda bo‘kish darajasini ortishiga olib kelishi aniglandi. Olingan natijalar 5-rasmda
keltirilgan.

= 400 -

—

S 350
300 - 1
250 -
200 -

150 -

100 T T T T T T T 1
10 20 30 40 50
T°C
5-rasm. PAA-N-LK (1) va PAA-N-MLK (2) asosidagi gidrogelining bo‘kish darajasini eritma haroratiga bog‘ligligi. ChV
miqdori gidrogel qurug massasining 1% tashkil giladi.

Demak, olingan natijalar asosida ishda sintez gilingan gellarning bo‘kish darajasi nafaqat eritma pH giymatlariga,
shuningdek harorat o‘zgarishiga ham bog‘liq degan xulosa qilish mumkin. Bunday polimerlar ham pH -, ham haroratsezgir
xossaga ega bulgan stimul-sezgir polimerlar hisoblanadi.

Xulosa. Ishda limon kislotasi asosida yangi monomerlar -akrilamido-N-metilen-limon va akrilamido-N-limon kislotalari
sintez qilinib, ular asosida suvda eriydigan va bo‘kadigan reaksion qobiliyatli polimerlar olindi va sintez gilingan polimerlarning
0,5N KCI suvli eritmalarida [n] va So kiymatlarini aniglash orgali ularning molekulyar massalarini hisoblab topish tenglamalari
keltirib chiqarildi. Ishda shuningdek limon kislotasi asosida gidrogellar ham olinib, ushbu gellarning bo‘kish darajasi eritma
muhitiga juda ham ta'sirchan ekanligi aniglandi.
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CHIQINDI SUVLARDA QO‘RG‘OSHIN VA KADMIY METALLARINING MONITORINGI
Annotatsiya

Magqolada suvdagi og‘ir metallar uchun kadmiy va qo‘rg‘oshinni aniqlashning turli xil tahliliy usullarining amaliy ahamiyati
ochib berilgan. Turli sohalardagi ogava suvlardagi metallarni tahlil gilish, shuningdek, ularni aniglash va amalga oshirish uchun
laboratoriya bosqichlari kabi tushunchalarni oz ichiga oladi. Og‘ir metallar keltirib chiqaradigan turli kasalliklar bilan bog‘liq
holda, suvdagi metallarni tez aniqlash usullarini ishlab chiqish va amalga oshirish bo‘yicha tavsiyalar berilgan.

Kalit so‘zlar: Og‘ir metallar, ichimlik va chiqindi suvlar, zaharli metallar, bioakkumulyatsiya, xelat terapiyasi, organik
birikmalar va reagentlar, suvdagi qo‘rg‘oshin va kadmiyning standart miqdori.

MOHUTOPHUHI' CBUHIA U KAJIMMUS B CTOYHBIX BOJAX
AHHOTaLUA

B craTtpe packpriTa mpakTH4eckas HEHHOCTh Pa3IMYHbIX aHATHUTHYECKIX METOJOB OMpPEACICHUS KaJMUS M CBHHIIA IO TSHKEIIBIM
MeTajulaM B BojJe. BrIIOYeHBI Takue KOHIENIUH, KaK aHalIW3 METaJUIOB B CTOYHBIX BOJAaX M3 pasHbIX oOnacTel, a Takke
nabopaTopHbIe 3Tambl UX ONPEACICHHS M peaju3aliii. B CBA3M ¢ pas3IM4YHBIMH 3a00JICBAaHHUSMH, BBI3BIBACMBIMU TSKEITBIMU
MeTaJlJIaMH, TAFOTCS PEKOMEH/AIMY 110 pa3paboTKe U BHEAPCHUIO METOIOB OBICTPOTO 0OHAPYKEHHS METAJIIOB B BOJIC.
KnarwueBbie cinoBa: Tspxelbie METaUTbl, MUTHEBAst M CTOYHAS BOJIA, TOKCUYHBIC METAILIbI, OMOAKKYMYJISAIUS, XelIaTHAS TepParus,
OpraHMYEeCKUe COCIMHEHUS U peareHThl, HOpPMAaTHUBHOE CO/IeP)KaHNE CBUHIIA U KaJIMUs B BOJIE.

MONITORING LEAD AND CADMIUM IN WASTEWATER
Annotation

This article reveals the practical value of various analytical methods in the determination of cadmium and lead from heavy metals
in water. Concepts such as the analysis of metals in wastewater from different areas and laboratory steps in their determination
and their implementation are included. Due to the various diseases caused by heavy metals, recommendations are given on the
development and implementation of methods for rapid detection of metals in water.

Keywords: Heavy metals, drinking and wastewater, toxic metals, bioaccumulation, chelation therapy, organic compounds, and
reagents, the standard amount of lead and cadmium in water.

Introduction. The industrial activities of the last century have caused massive increases in human exposure to heavy
metals. Mercury, lead, chromium, cadmium, and arsenic have been the most common heavy metals that induced human
poisonings. Here, we reviewed the mechanistic action of these heavy metals according to the available animal and human studies.
Acute or chronic poisonings may occur following water, air, and food exposure. Bioaccumulation of these heavy metals leads to
a diversity of toxic effects on a variety of body tissues and organs. Heavy metals disrupt cellular events including growth,
proliferation, differentiation, damage-repairing processes, and apoptosis. Comparison of the mechanisms of action reveals similar
pathways for these metals to induce toxicity including ROS (Reactive oxygen species) generation, weakening of the antioxidant
defense, enzyme inactivation, and oxidative stress. On the other hand, some of them have selective binding to specific
macromolecules. The interaction of lead with aminolevulinic acid dehydratase and ferrochelatase is within this context. Reactions
of other heavy metals with certain proteins were discussed as well.

Literature review. Some toxic metals including chromium, cadmium, and arsenic cause genomic instability. Defects in
DNA repair following the induction of oxidative stress and DNA damage by the three metals have been considered as the cause
of their carcinogenicity. Even with the current knowledge of the hazards of heavy metals, the incidence of poisoning remains
considerable and requires preventive and effective treatment. The application of chelation therapy for the management of metal
poisoning could be another aspect of heavy metals to be reviewed in the future [1].

Toxicity of lead, also called lead poisoning, can be either acute or chronic. Acute exposure can cause loss of appetite,
headache, hypertension, abdominal pain, renal dysfunction, fatigue, sleeplessness, arthritis, hallucinations, and vertigo.

Cadmium (Cd) and lead (Pb) are toxic heavy metals that cause adverse health effects in humans and animals. Chelation
therapy, the conventional treatment for heavy metal toxicity, is reported to have several safety and efficacy issues. Recent studies
have shown that dietary supplements play important roles in protecting against Cd and Pb toxicity. This paper reviews the
evidence for protective effects of essential metals, vitamins, edible plants, phytochemicals, probiotics, and other dietary
supplements against Cd and Pb toxicity and describes the proposed possible mechanisms. Based on these findings, dietary
strategies are recommended for people at risk of Cd and Pb exposure. The application of these strategies is advantageous for both
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the prevention and alleviation of Cd and Pb toxicity, as such supplements can be added easily and affordably to the daily diet and
are expected to have very few side effects compared to chelation therapy [2].

Heavy metal toxicity is one of the oldest environmental problems and remains a serious health concern today. Cadmium
(Cd) and lead (Pb) are common toxic heavy metals in the environment. The general public is exposed to Cd and Pb through the
ambient air, drinking water, food, industrial materials, and consumer products [3,4]. These substances bind to heavy metals and
transport them out of the body. This process is known as chelation) to promote metal excretion. However, chelators for Cd and
Pb toxicity are themselves reported to have several different safety and efficacy concerns. None of the chelation therapies for Cd
toxicity have yet been approved for clinical use thus far [5].

Chelation is the reaction between a metal ion and an organic complexing agent resulting in the formation of a ring
structure that encompasses the metal ion and removes it. Dissolved organic molecules bind to metals in solution or on the surface
of minerals. For example, we can give complexes of chelation reactions between organic ligands and heavy metals. Such as
Fluorescein-based dyes (FP) with Pb?* ions, Fluorescein-based dyes (FP) with Cd?* ions, Azophenol dye, Thioxothiazolidin
coumarin derivative, hexacyanoferrate(l1), [Fe(CNs] 4~ and o, -bipyridyl with Hg?* ions and others [6].

Effects of Cadmium on the environment

Cadmium derives its toxicological properties from its chemical similarity to zinc an essential micronutrient for plants,
animals, and humans. Cadmium is persistent and, once absorbed by an organism, remains resident for many years (over decades
for humans) although it is eventually excreted. In humans, long-term exposure is associated with renal dysfunction. Cadmium is
produced as an inevitable by-product of zinc (or occasionally lead) refining since these metals occur naturally within the raw ore.
However, once collected the cadmium is relatively easy to recycle Cadmium is also present as an impurity in several products,
including phosphate fertilizers, detergents, and refined petroleum products [7-10].

In the same way, in our dissertation work, samples collected not only at the regional level but also at the republican level
were collected and examined. We investigated and compared samples of fishery wastewater in our region and Aral Sea water and
soil in Karakalpakstan. The first sample is taken from different fishery industry wastewater and macro and microelements in the
received samples were determined using Avio 200 optical emission spectrometry method. The prepared sample was analyzed in
an Avio200 Inductively Coupled Plasma Optical Emission Spectrometer (Perkin Elmer, USA). The data obtained as a result of
the analysis are as follows [11]:

Table 1. Results (spectra) of analysis of the water of Aydar-Arnasoy plankton fishing artificial lake.

Li (mg/l) Al (mg/l) Mo (mg/l) Te (mg/l) Se (mg/l) Sb (mg/I) Sn (mg/l) Sr (mg/l) K (mg/l)
Aydar-Arnasoy 0.505 0 0.065 0 0.049 0 0 5.165 1.382
plankton fishing
artificial lake water
Ba (mg/l) Cr Mn (mg/l) B Ca (mg/l) As (mg/l) Fe (mg/l) Na (mg/l) Pb (mg/l)
(mg/1) (mg/1)
0.009 0.006 0.004 2.182 26.204 0.067 0.010 9.986 0.042
Cd (mg/l) \Y Zn (mg/l) Cu (mg/l) Ag (mg/l) Hg (mg/l) Co (mg/l) Ni P
(mg/l) (mg/l) (mg/l)
0 0 0.003 0.000 0.009 0 0 0.008 0.061
Pb 220.353 Rep: 2 cd 228.802 Rep: 2
7000 10k
H 0-
Intensity: 2877.9 Intensity: -1654.3
18 Conc: 0.043 mg/L 19 Conc: -0.003 mg/L
Table 2. Analysis results (spectra) of the water of the artificial lake of Boron trade fishery.
Li (mg/l) Al (mg/l) Mo (mg/l) Te (mg/l) Se (mg/l) Sb (mg/l) Sn (mg/l) Sr (mg/l) K (mg/l)
0.149 0 0.135 0 0.261 0 0 5.432 1.771
Ba (mg/l) Cr Mn (mg/l) B Ca (mg/l) As (mg/l) Fe (mg/l) Na (mg/l) Pb (mg/l)
Boron trade fishery (mg/1) (mg/l)
artificial lake 0 0.033 0.015 1.116 16.278 0.081 0.034 10.581 0.224
Cd (mg/l) \% Zn (mg/l) Cu (mg/l) Ag (mg/l) Hg (mg/l) Co (mg/l) Ni P
(mg/l) (mg/1) (mg/1)
0 0.056 0.006 0.012 0 0 0 0 0.041
Li (mg/l) Al (mg/l) Mo (mg/l) Te (mg/l) Se (mg/l) Sb (mg/l) Sn (mg/l) Sr (mg/l) K (mg/l)
The water of the 0.119 0 0.149 0 0.270 0 0 4.766 0.830
artificial fishing lake Ba (mg/l) Cr Mn (mg/l) B Ca (mg/l) As (mg/l) Fe (mg/l) Na (mg/l) Pb (mg/l)
"Qanoat™ in Sharof (mg/l) (mg/1)
Rashidov. 0 0.036 0.020 0.942 12.669 0.054 0.037 7.331 0.224
Cd (mg/l) \% Zn (mg/l) Cu (mg/l) Ag (mg/l) Hg (mg/l) Co (mg/l) Ni P
(mg/) (mg/l) (mg/l)
0 0.058 0.008 0.014 0 0 0 0.001 0.036

Table 3. Analysis results (spectra) of the water of the artificial fishing lake ""Qanoat" in Sharof Rashidov.
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Pb 220.353 Cd 228.802

8000

Intensity: 3004.8 Intensity: -1641.6
Conc: 0.044 mg/L Conc: -0.003 mg/L

Table 4. Analysis results (spectra) of the water of Zafarabad artificial fishing lake.

Li (mg/l) Al (mg/l) Mo (mg/l) Te (mg/l) Se (mg/l) Sb (mg/I) Sn (mg/l) Sr (mg/l) K (mg/l)
0.145 0 0.150 0 0.281 0 0 5.501 0.702
Water of
Zafarabad Ba (mg/I) Cr Mn (mg/l) B Ca (mg/l) As (mg/l) Fe (mg/l) Na (mg/l) Pb (mg/l)
artificial fishing (mg/l) (mg/l)
lake 0 0.033 0.013 0.833 15.240 0.088 0.034 7.939 0.225
Cd (mg/l) \ Zn (mg/l) Cu (mg/l) Ag (mg/l) Hg (mg/l) Co (mg/l) Ni P
(mg/l) (mg/1) (mg/1)
0 0.062 0.007 0.013 0 0 0 0 0.054

Pb 220.353 Rep: 2 CI'228.502 Rep: 2
5400 - 8000
0+ 0
Intensity: 3072.3 Intensity: -1866.4
18 Conc: 0.045 mg/L 19 Conc: -0.004 mg/L

Analysis and results. In this study, the monitoring of Pb?* and Cd?* ions and other metals in wastewater was studied.
The results of the above-mentioned analysis were first started with the sampling of wastewater. When taking samples from
various artificial fishing lakes, it is necessary to follow the following rules.

Properly label a 0.5-liter clean sample bottle with site information; clean bottles can be obtained from the AWRC water
quality laboratory if needed. Select a sampling location that is devoid of debris, mud, or algae in surface films, being careful to
not stir up the sediments in the bottom of your pond. Prior to collecting your sample the sample bottle should be field rinsed three
times; which entails filling the bottle % full, capping, shaking, and then discarding the rinse water away from the location of
sample collection. Water samples should be collected by submerging the bottle %2 to 1 foot below the water surface, at a spot
several feet away from the edge of the pond, filling the bottle completely, and tightly sealing it with the cap. Knowing the source
of your pond water is important in the interpretation of the water quality report. If you rely on multiple sources for water, it may
be necessary to have each one tested, because even if the source wells are in close proximity their waters may have quite different
properties. When submitting multiple samples, make sure the label provides enough description so that the samples can be
distinguished from one another. Water samples should be kept cool, preferably on ice and out of the sun, and submitted to the
laboratory as soon as possible. If possible, reduce delays during shipping and avoid submitting samples at times when they will
reach the laboratory on a holiday or weekend, as the concentrations of the variables may change over time in unpreserved water
samples [12]. If we talk about the results above (table 1), that first is a table (spectra) of analysis of the water of Aydar-Arnasoy
plankton fishing artificial lake. The second table inform us about (table 2) analysis results (spectra) of the water of the artificial
lake of Boron trade fishery. Third table (table 3) gives us information about analysis results (spectra) of the water of the artificial
fishing lake "Qanoat" in Sharof Rashidov. And the last (table 4) is about analysis results (spectra) of the water of Zafarabad
artificial fishing lake.

Conclusion. In general, the presence of various metal ions in wastewater depends on its origin. The water sample we
examined also contains a large amount of some heavy metals (strontium, potassium, barium, calcium, sodium, magnesium, and
sulfur) and some of them in a small amount (lithium, molybdenum, chromium, manganese, arsenic, iron, lead, vanadium, zinc,
copper, nickel and phosphorus) were determined. In addition, the water samples taken from these artificial lakes contain almost
unquantified metals. For example, aluminum, technetium, antimony, tin, barium, cadmium, silver, mercury, and cobalt metals
were not detected in any artificial lake. This means that, in general, it is necessary to conduct monitoring of wastewater. Heavy
metals are among the most common pollutants found in wastewater. Heavy metal poisoning of water is a significant
environmental hazard that has detrimental consequences for organisms who are exposed to it be that plant-animal or humans.
Being persistent pollutants, heavy metals accumulate in the environment and consequently contaminate the food chains.
Accumulation of potentially toxic heavy metals in biota causes a potential health threat to their consumers including humans.
Fish from freshwater are majorly exposed to various heavy metals, which are added into the water bodies through the different-
different sources. Testing for metals in water is important because many heavy metals pose a threat to our health. Water testing
for metals is to ensure drinking water is of high quality, to confirm limits prohibited in wastewater are being met, or to establish
scale potential in water.
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PROCESS OF SYNTHESIS OF DIINDIOLS FROM ACETYLENE ALCOHOL IN NEW CATALYTIC SYSTEMS
Annotation

In this work, diacetylene diols are formed based on the reaction of homolytic coupling of terminal acetylene alcohols with
aliphatic, alicyclic, aromatic and heterocyclic molecules using copper (I) chloride as a catalyst, N,N,N',N’-
tetramethylethylenediamine as a ligand, carbon tetrachloride as oxidizing agent, methanol as solvent. The most optimal
conditions for the dimerization of terminal acetylene alcohols were determined and the reaction kinetics were analyzed.
Synthesized diacetylene diolls were identified, their composition, purity, structure and specific constants were proved by modern
physico-chemical methods.
Key words: Terminal acetylene alcohols, diacetylene diols, dimerization, catalytic system, reaction mechanism, product yield.

MNPOLECC CUHTE3A JUUMHANOJIOB U3 AIETUJIEHOBOI'O CIIMPTA B HOBBIX KATAJIMTUYECKUX
CUCTEMAX
AHHOTaALIUSA

B nmanHO#t paboTe qUAIETUIICH JHOJIBI 00Pa3yIOTCS Ha OCHOBE PEaKIMU FOMOJMTHYECKOTO COUCTAHUS KOHIICBBIX alleTUIICHOBBIX
CIHUPTOB ¢ anr(paTHUCCKUMH, ATUIUKIHYSCKIMHU, apOMATHUCCKUMHU U TETEPOIUKINUCCKUMU MOJICKYJIaMHU C HCIOJIb30BaHHEM B
kauectBe Karaiuzaropa xyopuma meau (1), N,N,N',N’-reTpameTHIdTUICHIMAaMIUHA B KAueCTBE JIMTAHJA, TETPAaxJIOPMETaH B
Ka4yeCTBE OKHCJIMTENsl, METaHOJ B KauecTBe pacTBopHTens. OmpenencHbl Hanbojee anTHMAIbHBIC YCIOBHS JTUMEPH3AIUU
KOHIIEBBIX AallCTUJICHOBBIX CIIMPTOB W IpOAHAIN3WPOBaHAa KWHETHKA peaknud. CHHTE3WPOBAHHBIC AWAIECTHIICHOBBIC JUOJIBI
UAEHTH(OUIMPOBAHBI, WX COCTaB, YHCTOTAa, CTPYKTYpa W COOCTBEHHBIE KOHCTAHTHI JIOKAa3aHBI COBPEMEHHBIMH (DHU3UKO-
XUMUYECKUMH METO/IaMH.

KiwoueBple cioBa: TepMUHANbHBIC AlCTUICHOBBIE CHHUPTHI, TUANETHICH IHOJBI, IUMEPU3AINH, KaTaTUTUIECKOW CHCTEMBI,
MEXaHHU3M PEaKIHH, IIPOIYKT.

YANGI KATALITIK SISTEMALARDA ATSETILEN SPIRTLARIDAN DIINDIOLLAR SINTEZ QILISH JARAYONI
Annotatsiya

Ushbu ishda Kkatalizator sifatida mis (I) xlorid, ligand sifatida N,N,N’,N’- tetrametiletilendiamin, oksidlovchi agent
tetraxlorometan va erituvchi metanol yordamida molekulasida alifatik, alisiklik, aromatik Ba geterosiklik saqlagan terminal
atsetilen spirtlarining oksidlanish bilan boradigan gomolitik birikish reaksiyasi asosida diatsetilen diollari sintezi tadgiq gilingan.
Terminal atsetilen spirtlarining dimerlanish jarayonining eng mugobil sharoitlari aniglangan va reaksiya kinetikasi tahlil gilingan.
Sintez gilingan diatsetilen diollari identifikatsiyalangan, ularning xususiy konstantalari, tuzilishi, tozaligi va tarkibi zamonaviy
fizik-kimyoviy tadgigot usullari yordamida isbotlangan.

Kalit so‘zlar: Terminal atsetilen spirtlari, diatsetilen diollari, dimerlanish, katalitik sistema, reaksiya mexanizmi, mahsulot
unumi.

Kirish. Respublikamizda dunyo bozorida ragobatbardosh yangi turdagi atsetilen birikmalarini sintez gilishda mahalliy
Xom-ashyo va ikkilamchi chiqindi mahsulotlaridan maqgsadli foydalanish bo‘yicha keng qamrovli islohotlar amalga oshirilmoqda.
Bu borada selektiv katalitik sistemalarda terminal atsetilen spirtlari, diollari va diindiollari sintez qilish usullari va
texnologiyalarini topish, ularni identifikatsiyalash, texnik hamda texnologik parametrlarini ishlab chiqish va ulardan samarali
biologik faol moddalarni yaratishga yo‘naltirilgan ilmiy-amaliy tadqiqotlar muhim amaliy ahamiyatga ega hisoblanadi.

Mavzuga oid adabiyotlar tahlili. Propargil spirtlari kimyoviy sintezda keng tarqalgan xom ashyo bo‘lib, qimmatli
sintetik oraliq mahsulotlar yoki dorivor preparatlarning o‘zagi sifatida keng qo‘llanilishi mumkinligi sababli juda qadrlanadi [1-
3]. Shanxay an’anaviy Xitoy tibbiyot universiteti professori Changhong Wang va uning ilmiy jamoasi tomonidan poliatsetilen
birikmalari asosida yangi avlod Katalitik sistemalar yordamida 90% unumgacha turli xil biologik faollikka ega bo‘lgan atsetilen
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diollarini sintez gilingan va olingan mahsulotlarning farmakologik va biologik funktsiyalari bo‘yicha keng qamrovli tadgiqotlar
olib borilgan [4]. Launaea capitata (Spreng) yovvoyi o‘simligi ekstrakti kolonkali xromatografiya yordamida tozalanib
poliatsetilen hosilalari olingan, jumladan, (3S, 8E)-deken-8-diin-4,6-diol-1,3, (3S)-dekatrien-4,6,8-diol-1,3, (3S)-(6E, 12E)-
tetradekadiendiin-8,10-diol-1,3 va (3S)-(6E, 12E)-tetradekadien-8,10-diin-1-o0l-3-O-b-D-glukopiranozid ajratib olingan va
fermentlarga garshi yangi ingibitorlarni ishlab chigish uchun xom ashyo sifatida taklif gilingan [5].

Tadgiqot metodologiyasi. Termik bardoshli shliflangan besh og‘izli kolbada dastlab ekvimolyar nisbatda olingan 3,3,4-
trimetilpentin-1-ol-3 va TMEDA ning emulsiyasi 60 minut davomida tayyorlandi. So‘ngra uchbu emulsiyaga 120 ml CuCl ning
metanoldagi suspenziyasi 60 minut davomida aralashtirildi. Kolbadagi eritmaga (katalitik komponentga) 20 °C haroratida 2 mol
miqdordagi tetraxlormetan 11 soat davomida aralashtirildi va 24 soat tindirishga qo‘yildi. Tindirilgan aralashma tarkibidagi
erituvchi (MeOH) oddiy sharoitda bug‘latildi, organik va anorganik komponent 300 ml suv eritildi va suv fazasi 300 ml
dixlorometan (3x200 ml) bilan ekstraktsiya gilindi. Organik gatlam Na2SOa orgali quritildi. Erituvchi vakuumda bug‘latildi va
golgan mahsulotni silikagel 60 kolonkali xromatografiyada turli elyuentlar (CH2Cl2:MeOH 100:1, 30:1) orqgali o‘tkazildi.
Natijada 215 g (86%) oq kukun 2,2,3,8,9,9-geksametildekadiin-4,6-diol-3,8 (3) mahsulot sintez gilindi.

Ushbu usul bo‘yicha 1-etinilsiklopentanol, 2-fenilbutin-3-0l-2 va 2-(furanil-2)butin-3-0l-2 kabi terminal atsetilen
spirtlarining dimerlanish jarayoni olib borildi va mos ravishdagi diindiollar, jumladan 185 g (85%) 1,1'-(butadiin-1,3-diil-
1,4)bis(siklopentanol-1) (1), 148 g (51%) 2,7-difeniloktadiin-3,5-diol-2,7 (2) va 176 g (65%) 2,7-di(furanil-2)oktadiin-3,5-diol-
2,7 (4) sintez qilindi.

Tahlil va natijalar. Tadgiqot obyekti sifatida tanlangan terminal atsetilen spirtlarining oksidlanish bilan boradigan
birikish reaksiyasi katalizator sifatida mis (I)-xlorid, ligand sifatida N,N,N’,N'-tetrametiletilendiamin (TMEDA), promator
tetraxlorometan (CCl4) va erituvchi metanol (MeOH) yordamida amalga oshirildi. Natijada molekulasida ikkita uch bog‘ va
ikkita gidroksil guruhi hamda alifatik, aromatik, siklik va geterosiklik o‘rinbosarlar saglagan diatsetilen diollari sintez qilindi.
Birikish reaksiyasi umumiy sxemasi va mexanizmi adabiyot manbaalari asosida quyidagicha taklif etildi [6].

R\ CuCIVTMEDA/CCly/MeOH R\ /R
HO—C—C=CH 5 > HO—C——==—=—C—OH
/ 20 °C, 12 soat / \
R’ R’ R’
1-4
OH OH OH HO OH OH OH OH
_ M L E\/ [ — — ] /E
1 L i d | | b
1 2 3 4

Jarayonda dastlab katalizator CuCl ligand TMEDA bilan ta’sirlashib mis (I) kompleks tuzini hosil giladi.

| N/

CuCl + \NNN\ — [ \;Cu-CI
| N
AN

Hosil bo‘lgan mis (I) kompleks tuzi sistemaga qo‘shilagan CCls yordamida oksidlanib mis (1) kompleks tuziga aylanishi
hisobiga sistemada trixlormetan anioni hosil bo‘ladi. Ushbu jarayonda CCls bir vaqtning o‘zida ham erituvchi ham oksidlovchi
vazifasini bajaradi.

+2
AN N/ N/
. . Ck_ N - _
2[ Cu-Cl + 2CCly ——> [ cu’  cd j 2Cl1 + 2CChL
7/ N\ 7\ RN

Sistemada trixlormetan anioni uchbog‘ga birikkan harakatchan vodorodni biriktirib trixlormetan molekulasini va
deprotonlangan atsetilen spirti anionini hosil giladi.

R R
\ _ \ _
HO—C—C=CH + 2CCl;, —» HO—C—C=C +2CHCL
=/ &/

Hosil bo‘lgan anion asos TMEDA ishtirokida sistemadagi kompleks katalitik sistema- mis (Il) kompleks tuzi bilan
ta’sirlashib mis (IT) m-kompleksini hosil giladi.

TMEDA tarkibidagi ikkita azot atomining bog‘ hosil qilishda ishtirok etmagan juft elektronlari hisobiga alkindagi
vodorodni va mis (1) kompleks tuzi tarkibidagi xlor bilan donor-aktseptor bog* hosil qilib reaksiya borishini osonlashtiradi.
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+2
N N \N/
N, ¢k N 2T 4 HO- oy TMEDA o j _
“ —C—C= R — e

E Lo, Cd j i TMEDA-HCI ‘n— | 2

N Cl N I\ /N
VRN 7\

Xuddi shunday tartibda kompleks tuz molekulasidagi ikkinchi mis atomi ham alkinning ekvivalent miqgdori bilan
ta’sirlashadi.

R OH
+2 ,
A N RO 2
N_ ch N R N // MW
[ o’ e j C 4 Hoococmcy . TMEDA "
NN 2cl + HO™ TMEDA+HCI [ cu_ :l 21
/N N R N. N
R VRN 7\
OH R R
R OH R

Hosil bo‘lgan oraliq mahsulotning oksidlanib elimirlanishidan mis (I) kompleks va yangi C—C bog* hosil bo‘lish hisobiga
diatsetilen diol olinadi.

+2
N /
— R\
2C1 ——> HO—/C%C OH + 2[ cu-Cl
R' N,
/7 N\

Tadgiqot obyekti hisoblangan diatsetilen diollari unumiga va jarayon selektivligiga ta’sir qiluvchi katalizator, reagent va
substratlarning tabiati va miqdori, harorat va reaksiya davomiyligi ta’siri tizimli tahlil qilindi.

Bunda dastlab diatsetilen diollari sintezi uchun aproton erituvchi- tetragidrofuran (TGF) va proton erituvchilar- metanol
(MeOH) va etanol (EtOH)larning mahsulot unumiga ta’siri o‘rganildi. Dastlab dimerlanish jarayoni aproton erituvchi TGF da
olib borildi va mahsulot unumdorligi past bo‘lganligi sababli, keying tadqiqotlar aproton erituvchilarda olib borildi (1-Jadval).

1-Jadval
Diatsetilen diollari unumiga katalizator va erituvchilar tabiati ta’siri
(ligand TMEDA, harorat 20 °C, reaksiya davomiyligi 12 soat)

Mahsulot unumi, %
1
12

Erituvchi Katalizator

TGF CuCl

Cucl
CuBr
Cul
CuCl
CuBr
Cul

Qutbli proton erituvchilarda reagentlarning dissotsiyalanish darajasi yuqori bo“lishi hisobiga ionlarning to‘gnashuvlari
maksimum o‘tdi. Jadvaldan ko‘rinib turibdiki, dielektrik konstantasi va dipol momenti EtOH ga nisbatan yuqgori bo‘lgan MeOH
da diindiollar sintezida yuqori samaradorlikka erishildi.

Mabhsulot unumiga katalizator tabiati ta’siri o‘rganildi. Bunda reaksiya CuCl da olib borilganda diindiollar- 1- 86%, 2-
85%, 3- 51% va 4-65% unum bilan eng yuqori selektivlikni namoyon gildi. Misning 3d elektron gobiqgchasi uning ligandlar bilan
donor-akseptor bog‘ hosil gilish imkoniyatini beradi va bu misning bir valentli kationidan ikki valentli kationiga o‘tishi
natijasidagi oksidlanish-gaytarilish jarayonlariga asoslangan gomolitik birikish reaksiyasi uchun juda qulay hisoblanadi [7].
Ma’lumki, mis (I) galogenidlarda yadro zaryad va elektromanfiylik yoddan ftorga tomon ortib boradi ammo ftorning aktivligi
juda yuqori bo‘lganligi sababli mis (I) ftorid barqaror holatda mavjud bo‘la olmaydi va tezda mis (I) ftoridga o‘tadi [8]. Shu
sababli jarayonda mis (I) xloridning boshqa katalizatorlar bilan tagqoslanganda yuqori katalitik faollikni namoyon qildi.

Diatsetilen diollari unumiga harorat ta’sirini o‘rganish va jarayon uchun muqobil sharoitni aniqlash maqsadida,
reaksiyalar 10 °C dan 30 °C gacha bo‘lgan intervallarda olib borildi (1-Rasm). Reaksiya 20 °C da olib borilganda diatsetilen
diollar unumi eng yuqori chigishi aniglandi.

MeOH

EtOH
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Harorat, °C
=10 m20 30

2 3 4

Diatsetilen diollar

1-Rasm. Diindiollar unumiga harorat ta’siri

Rasmdan ko‘rinib turganidek, harorat 0 dan 20 °C gacha oshirilganda, diindiollar unumdorligi oshib borishi kuzatildi.
Ya’ni jarayonda boshlang‘ich moddalar dissotsiyalanishi va katalizator selektivligi ham harorat ko‘tarilgan sari faollanishi
aniglandi va diindiollar unumi 1- 79% dan 86% ga, 2- 77% dan 85% ga, 3- 40% dan 51% ga va 4- 57% dan 65% ga ko‘tarilishi
aniglandi. Birogq harorat 30 °Cga ko‘tarilganida katalizator va ligandning selektivligi kamayishi hisobiga gaytar jarayon va
polimerlanish sodir bo‘lishi unumning pasayishiga olib keldi.

CuCl/TMEDA/CCI4 katalitik sistema mol migdori 0,1:2,0:2,2 mol nisbatlarda olinganda sistemada molekula va
ionlarning maksimum g<alayonlangan holatga o‘tishi kuzatildi, ya’ni faollanish energiyasi kamayishi hisobiga oraliq mahsulot
bargarorligi ortdi va katalizator o‘zining eng yuqori faolligini namoyon qildi.

Dimerlanish jarayoni 6+18 soat interval oralig‘ida olib borildi. 6+12 soat oralig‘ida mahsulot unumi oshib borishi
kuzatildi. 12 soatda mahsulot unumi maksimum chiqishi kuzatildi. Birog reaksiya davomiyligini yana ortishi sistemada hosil
bo‘lgan dimer mahsulotlarining degidratlanishi va polimerlanishi asosida qo‘shimcha mahsulot sifatida poliatsetilen birikmalari
hosil bo‘lishi hisobiga diindiollar unumi pasayishi kuzatildi.

o
o

Mahsulot unumi, %
+a
o

0 v
1

2-Jadval
Diindiollar unumiga reaksiya davomiyligi ca CuCl: TMEDA:CCls miqdori
mol nisbati ta’siri (harorat 20 °C, erituvchi MeOH)

Miqdoriy nisbatlar | Mahsulot unumi, %
CuCl [ TMEDA [ CCls [ 1 [ 11 [ 1] [ v
reaksiya davomiyligi 6 soat
0,05 15 2,0 60 58 16 32
01 2,0 2,2 79 77 34 49
0,2 25 25 72 70 41 44
reaksiya davomiyligi 12 soat
0,05 15 2,0 68 66 32 47
0,1 2,0 2,2 86 85 51 65
0,2 25 25 81 79 45 61
reaksiya davomiyligi 18 soat
0,05 15 2,0 65 64 30 44
0,1 2,0 2,2 84 81 48 61
0.2 25 25 78 75 43 57

Sintez gilingan diatsetilen diollarining tozaligi, tarkibi, tuzilishi va xususiy xossalari zamonaviy 1Q-, *H-YaMR, 3C-
YaMR spektroskopiya, mass spektrometriya, xromatografik (YQX, KX), kvant-kimyoviy, biologik va boshga fizik-kimyoviy
tadqiqot usullari yordamida tahlil gilindi va identifikatsiyalandi.

Xulosa va takliflar. Ik bor terminal atsetilen spirtlarini oksidlanishi bilan boradigan gomolitik birikish reaksiyasi
asosida diatsetilen diindiollari sintez gilish usuli ishlab chigildi, jarayon uchun mugobil sharoit topildi, reaksiya mexanizmi taklif
etildi.

Terminal atsetilen spirtlar molekulasida radikallar tabiati va ularning fazoviy ta’sir etish xossasiga ko‘ra ularning
dimerlanish jarayonining faollanish qatori aniglandi. Unga ko‘ra mahsulot unumi— 3 < 4 < 2 < 1 qatori bo‘yicha oshib borishi
isbotlandi.
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INFLUENCE OF REFINING PROCESS ON OXIDATIVE STABILITY OF SUNFLOWER OIL

Annotation
This study provides insights into the changes in total tocopherol (vitamin E) and iron content at various stages of sunflower oil
refining and its influence on oxidative stability of the oil. In crude oil, tocopherol content starts at 479.7 mg/kg and iron content
at 1.6 mg/kg, both representing 100% of the original amounts. However, as the oil undergoes refining processes (neutralization,
bleaching, and deodorization), both tocopherol and iron contents decrease due to the removal of impurities. Significant
tocopherol losses occur during deodorization, with a reduction of up to 27.9%. The refining process ridicule influence to the
oxidative stability of the oil, with crude oil exhibiting the highest stability (IP of 4.21 hours) and deodorized oil the lowest (1P of
1.55 hours). These findings emphasize the influence of processing on the nutritional composition and oxidative stability of
sunflower oil.
Key words: Refining, deodorization, oxidative stability, sunflower oil.

BJIMSAHUE MPOLHECCA PA®MHALIMN HA OKUCJIUTEJBHYIO CTABUWIBHOCTbDb INTIOACOJTHEYHOI'O
MACJIA
AHHOTanUs
B nanHOM mccnenoBaHMM OBUTM aHATM3MPOBAHBI M3MEHEHHs 00IIero cojepkanus Tokodeposnos (BuramuHa E) u coneprkanus
JKeJle3a Ha PasIMyHBIX dTarnax padUHAIMY ITOJCOJHEYHOTO Macia M MX BIMSHUE Ha OKHCIHTEIBbHYIO CTaOWIBHOCTH Macia. B
HepaMHUPOBAHHOM Macje coJllepKaHHe TOKo(pepolioB cocraBimser 479,7 Mr/kr, a comepxaHue xeme3a — 1,6 MI/Kr, 9TO
npencrasinster 100% ucxonueix 3HaueHud. OfHAKO, O Mepe MPOXO0XKASHHUS Macya depe3 MPOIeCChl OYNCTKH (HeHTpalu3almy,
OoTOeNMBAHUA W J€30JI0pU3aliM), KaK COAepKaHWe TOKO(EpoIoB, Tak M COJACp)KAHME JKeye3a CHIDKAIOTCS M3-3a yHaIeHHS
npuMeceil. 3HaUNTENbHBIE TOTEPH TOKO(EPOIOB MPOUCXOIAT BO BpPeMsl J1€30A0pH3aINH, C coKpamenneM 1o 27,9%. IIpomecc
paduHaIMM 3HAYMTEIBHO BIWSET HAa OKHCIUTENBHYIO CTaOMIBHOCTh Macia, ¢ HepapHUHUPOBAHHBIM Macio, 00JaJarouiuM
HauBbiciiel ctabwibHOCTRIO (IP — wHmyknmouubli mepuon — 4,21 waca), W 1e30J0PUPOBAHHBIM MAcioM, OOJAJAIOIINM
HavMeHbIel cradbmibHocThIO (IP — 1,55 yaca). DTu pe3ynbTaThl MOAYCPKUBAIOT BIHSHUE Mpollecca 0OpabOTKU Ha MHIICBOM
COCTaB U OKHCIIUTEIBHYIO CTAOMIBHOCTD ITOJICOJTHEYHOTO MacJa.
KnroueBsbie cnoBa: Padunarms, ne3onopusarys, OKHCIHTENbHAS CTAOMIFHOCTD, TIOACOTHEYHOE MACIIO.

Introduction. Preserving oils from lipid oxidation is essential for upholding their quality during storage and processing
phases. Lipid oxidation significantly affects the nutritional value, functionality, and potential harm of oils. The assessment of
oxidative stability using the Rancimat method revealed a noticeable decrease in the oxidative stability index sunflower oil post-
neutralization. This decline is attributed to the removal of active compounds like phenolic compounds, tocopherols, and
phytosterols as they are absorbed into soapstock during neutralization. Conversely, the breakdown of hydroperoxides during the
bleaching stage improved the oxidative stability of bleached rice bran oil. However, bleaching had no discernible effect on the
oxidative stability index of soybean, canola, and sunflower oils. Following deodorization, the oxidative stability index of
sunflower oil slightly increased due to the complete breakdown of hydroperoxides and the removal of secondary volatile
oxidation byproducts.

Literature review. Crude vegetable oils contain traces of metals that are absorbed by plants and their fruits during
cultivation and during the oil extraction process. Metals negatively affect the quality of oils and hinder the refining process.
Traces of metals such as copper, iron, magnesium, and nickel reduce the oxidative stability of vegetable oils. lons of these metals
accelerate the oxidation process of oils, resulting in the detachment of hydrogen atoms from lipid molecules and the
decomposition of peroxides. This leads to the formation of free radicals and accelerates radical reactions. During refining process
traces of the metals are removing from oils [1-3].

The reduction in the oxidative stability index of rapeseed oil after refining can be attributed to the near-complete
elimination of phenolic compounds during the refining process, significantly impacting the oil's oxidative stability. Extracting
phenolic compounds from olive oil while preserving other antioxidants resulted in a 50% reduction in oil stability [4,5]. Crude oil
typically maintains higher stability compared to refined oil against oxidation, likely due to its higher levels of natural antioxidants
and phosphatides that synergistically enhance antioxidant activity. The oxidative stability indexes of refined soybean and canola
oils were lower compared to their crude counterparts, indicating decreased stability post-refinement. Similarly, crude rice bran oil
showed superior storage stability compared to refined rice bran oil due to its higher content of sterols, y-oryzanol, and
tocopherols after prolonged storage [6-8].
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During the refining process, especially at elevated temperatures, a-tocopherol, the most vulnerable among tocopherol
homologues, undergoes degradation, thereby reducing the total tocopherol content. Degumming resulted in a 4%-6% reduction
in total tocopherol content in soybean, corn, and safflower oils. Tocopherols are susceptible to degradation when exposed to air
or heat, primarily due to oxidation and polymerization [9,10]. The decline in tocopherol content during the neutralization stage is
attributed to their instability in the presence of alkali treatment. The reduction in tocopherol content during neutralization with
sodium hydroxide was significantly higher than with calcium hydroxide. Neutralization with calcium hydroxide had minimal
impact on B-sitosterol content in olive oil but required higher temperatures, leading to increased energy consumption [11,12].

Neutralization led to a decrease in the total tocopherol content in sunflower oil, likely due to the absorption of
tocopherols into soapstock during neutralization and their adsorption onto bleaching earth during bleaching. Deodorization
parameters significantly influenced tocopherol content in vegetable oils, with tocopherols being more volatile than neutral
triglycerides and thus susceptible to removal via steam distillation. Loss of tocopherols diminishes the oxidative stability of
vegetable oils during storage, with higher deodorization temperatures exacerbating tocopherol loss through steam distillation
[14].

The refining process also alters the fatty acid profile of vegetable oils, with a reduction in saturated fatty acids observed
during degumming and neutralization, possibly due to the removal of phospholipids containing more polyunsaturated fatty acids.
A slight decrease in linolenic acid content due to oxidation during the refining process was noted in soybean oil and kenaf seed
oil [15].

Refining aims to eliminate impurities from vegetable oils, resulting in odorless, tasteless, and oxidation-resistant oils
suitable for consumption. The challenge lies in removing undesirable components while maximizing the retention of bioactive
compounds. Different vegetable oils require customized processing parameters due to inherent compositional differences. While
conventional chemical and physical refining methods effectively remove undesirable components, emerging techniques like
enzymatic, membrane, and nanorefining show promise but are costly. Preserving unsaturated fatty acids, tocopherols,
phytosterols, and other antioxidants during refining is critical for maintaining oil quality [17,18].

This review aims to provide an overview of the current state of knowledge regarding the oxidative stability of sunflower
oils during refining process.

Research Methodology.Experimental materials. Sunflower oils were processed from Slovak oilseed cultivars by
industrial solvent extraction in Palma-Tumys Bratislava (Slovak Republic).

Apparatus. Magnetic stirrer (IKA Werk, Staufen im Breisgau, Germany), centrifuge (MPW-340, CHEMARGO,
Blachownia, Poland) at 1300 x g and Rancimat (743, Metrohnm, Herisau, Switzerland) were used during the experiments.

Methods. Determining the oxidative stability of oils. To monitor the oxidation of vegetable oils, Rancimat (743,
Metrohnm, Herisau, Switzerland) apparatus was used. The kinetics of oxidation was followed by the increase in conductivity at a
constant volume under isothermal conditions at 110 °C. The oxidation medium was air, and the flow rate was 20 Lhl. The
sample size was 3 grams. Three parallel measurements were carried out for each sample. Water degummed oils were analyzed as
blanks and the oxidative stability was expressed as the protection factor: PF = IP/IPo, where IP is an induction period of
neutralized oils and IPo is an induction period of water degummed oils [19].

The amount of iron was determined by ICP optical emission spectroscopy following AOCS Official Method 990.08 [20].
The total tocopherol content in cottonseed oil was determined be AOCS Official Method Ce 8-89 [21].

Neutralization. Water degummed pressed and extracted sunflower oils were neutralized by heating the oils to 70 °C,
adding water solution including caustic soda (10 % in weight) in a portion of 0.7 % by weight of the oil. The total reaction times
are only 20 min. The formed soapstok are removed by centrifugation for 20 min.

Bleaching. Neutralized pressed and extracted sunflower oils were bleached by heating the oils to 70 °C, adding bleaching
clay in a portion of 0.5 % by weight of the oil. The total reaction times are only 40 min. Subsequently, the mixture underwent
filtration to yield the bleached oil.

Deodorization. The deodorization procedure was carried out in a laboratory apparatus at a temperature of 230°C and
under a vacuum pressure of 0.2 kPa for a duration of 30 minutes, incorporating 0.2% steam.

Analysis and results. The Table Nel provides data on the total tocopherol (a type of vitamin E) and iron content in
different stages of sunflower oil processing.

First, let's discuss the total tocopherol content. In crude sunflower oil, the total tocopherol content is 479.7 mg/kg, which
represents 100% of the original amount. As the oil goes through the refining process, the tocopherol content decreases. In
neutralized oil, it drops to 444.5 mg/kg (92.6% of the original), in bleached oil it further decreases to 434.4 mg/kg (90.5%), and
in deodorized oil, it significantly reduces to 300.3 mg/kg (62.6%).

The largest losses of tocopherols, about 27.9%, occur during the deodorization process due to the use of high
temperatures for 30 minutes. This reduction in tocopherol content is expected during the refining process due to the removal of
impurities and components through various treatments.

Next, let's look at the iron content. In crude sunflower oil, the iron content is 1.6 mg/kg, representing 100% of the
original amount. However, as the oil undergoes refining, the iron content decreases. In neutralized oil, it decreases to 0.9 mg/kg
(56.2% of the original), in bleached oil it further reduces to 0.5 mg/kg (31.2%), and in deodorized oil, it decreases to 0.4 mg/kg
(25.0%). Similar to tocopherol, the reduction in iron content is due to the removal of impurities and contaminants during the
refining process.

Overall, the table illustrates the changes in total tocopherol and iron content throughout the refining stages of sunflower
oil production, highlighting the impact of processing on the nutritional composition of the oil.

Table 1.
Total tocopherol and iron content in sunflower oil
Sunflower oil
Type of oil Total tocopherol Iron
w mg/kg % mg/kg %
Crude oil 479.7 100.0 1.6 100.0
Neutralized oil 444.5 92.6 0.9 56.2
Bleached oil 434.4 90.5 0.5 31.2
Deodorized oil 300.3 62.6 0.4 25.0
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The data in the Table Ne2 presents the oxidative stability of sunflower oil at different stages of processing, namely crude,
neutralized, bleached, and deodorized. It includes the induction period (IP) in hours, which indicates the time taken for the oil to
oxidize under specific conditions.

Crude sunflower oil has the highest oxidative stability with an IP (induction period) of 4.21 hours because it contains a
high amount of natural antioxidants such as tocopherols. However, as the oil undergoes refining processes such as neutralization,
bleaching, and deodorization, its oxidative stability progressively decreases. This is due to the use of caustic soda, bleaching clay,
and the negative impact of high temperatures on the tocopherol content in the oil.

Neutralized oil has an IP of 2.73 hours, bleached oil has an IP of 2.26 hours, and deodorized oil has the lowest oxidative
stability with an IP of 1.55 hours. Due to significant tocopherol losses during the deodorization process, the oxidative stability of
the oil sharply drops from 2.26 hours to 1.55 hours. This data shows that the refining process reduces the oxidative stability of
sunflower oil, possibly due to the removal of natural antioxidants like tocopherols and the presence of trace metals like iron,
which can act as catalysts for oxidation reactions. Therefore, while refining improves the sensory qualities and shelf-life of
sunflower oil, it also compromises its oxidative stability and nutritional value.

Table 2.
Oxidative stability of sunflower oil
Sunflower oil

Type of oil IP (h)
Crude oil 4.21
Neutralized oil 2.73
Bleached oil 2.26
Deodorized oil 1.55

Conclusion. In summary, the data presented in the table demonstrates the changes in total tocopherol and iron content at
different stages of sunflower oil processing. Crude sunflower oil contains the highest levels of tocopherols and iron, with
subsequent reductions occurring during the refining process. The most significant decrease in tocopherol content occurs during
deodorization, where approximately 27.9% of tocopherols are lost due to high temperatures. Similarly, the iron content decreases
as the oil undergoes refining, with the highest losses observed in deodorized oil. These changes highlight the impact of
processing on the nutritional composition of sunflower oil. Additionally, the refining process also leads to a progressive decrease
in oxidative stability, attributed to the removal of natural antioxidants like tocopherols and the presence of trace metals like iron.
Therefore, while refining enhances certain characteristics of sunflower oil, it also compromises its nutritional value and oxidative
stability.
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DETERMINATION OF ADSORPTION CONSTANTS OF ANGREN ACTIVATED KAOLIN AND DEHQONABAD
BENTONITE
Annotation

In this work, the mechanisms of adsorption of zinc sulfate in natural and aminated bentonites of the Angren mine (Uzbekistan,
Kashkadarya) were studied. Quantitative characteristics of the process of adsorption of zinc sulfate salt in solution to adsorbents were
calculated. Adsorption isotherms of zinc sulfate salt to aminated clay oils were found to correspond to L-type isotherms. According to
the ability to adsorb zinc sulfate salt to aminated bentonites, it is explained that Angren kaolin and Dehkhanabad bentonite can be
placed in the range of adsorption activity. The Gibbs energy of zinc sulfate salt adsorption to adsorbents was found to be -9.714 kJ/mol
in Angren kaolin and -10.341 kJ/mol in Dehkhanabad bentonite.

Key words: Dehkhanabad bentonite, Angren kaolin, zinc sulfate, ethylenediaminetetraacetate adsorbent, adsorption isotherms,
Langmuir model, Freundlich model, Gibbs energy.

OHNPEJAEJEHUE KOHCTAHT AJJCOPBLHAN AHTPEHCKOI'O AKTUBUPOBAHHOI'O KAOJIMHA U
JEXKOHABAJICKOI'O BEHTOHUTA
AHHOTans

B nannoif paboTte M3y4eHb MEXaHU3MBI acOpOIMHU Cyib(ara MHKA B TPUPOAHBIX ¥ AMAHUPOBAHHBIX OEHTOHHTaX AHTPEHCKOTO
pynauka (Y36ekucran, Kamkamapes). PaccuntaHsl KOMMYECTBEHHBIE XapAaKTEPUCTUKH MpOIecca afcopOIUH CONMM CEPHOKHCIOTO
IIMHKa B PacTBOpE Ha afcopOeHTaX. Y CTaHOBJICHO, YTO M30TEPMBI JICOPOLIUHN COJHM Cynb(aTa IHKa Ha aMHHUPOBAHHBIX TIIMHUCTHIX
Maciiax COOTBETCTBYIOT m3oTepMaMm L-tuma. Ilo crnocoGHOCTH ancopOMpoBaTh CEPHOKHCIYIO CONb IIMHKA Ha aMMHHPOBAHHBIX
OCHTOHUTaX OOBSCHEHO, YTO AHIPEHCKHU KaoauH W JlexkaHaOGajcKuii OCHTOHHT MOYKHO OTHECTH K IHANa30Hy aacopOIMOHHOM
aKTUBHOCTH. YCTaHOBIICHO, 4YTO 3Heprus ['mbbOca ancopOImu coneli cynbdara IMHKAa Ha ancopOeHTtax paBHa -9,714 kIx/Mojb B
aHrpeHckoM kaomnuHe U -10,341 x/lx/Monb B [lexkanabaickoM OCHTOHHUTE.

KnioueBble cioBa: JlexxanaOajckuii OCHTOHHT, aHTPEHCKUHA KaolWH, Cynb(aT IHHKa, afcopOeHT JITHICHAWAMHHTETpaalerar,
M30TEPMBI afcopOmun, Moaens JIeHrmiopa, Monens Opeitaamxa, sHeprus [ n60ca.

ANGREN FAOLLANGAN KAOLINI VA DEHQONOBOD BENTONITINING ADSORBSIYA KONSTANTALARI
QIYMATINI ANIQLASH
Annotatsiya

Ushbu ishda, Angren konining (O‘zbekiston, Qashqgadaryo) tabiiy va aminlangan bentonitlarida rux sulfatning adsorbsiyalanish
mexanizmlari o‘rganilgan. Eritmadagi rux sulfat tuzining adsorbentlarga adsorbsiyasi jarayonining miqdoriy Xarakteristikalari
hisoblangan. Aminlangan gilmoyalariga rux sulfat tuzining adsorbsiyasi izotermasi L-turdagi izotermalarga mos kelishi aniglangan.
Aminlangan bentonitlar rux sulfat tuzini adsorbsiyalash qobiliyatiga ko‘ra quyidagicha: Angren kaolini va Dehgonobod bentonitining
adsorbsion faollik qgatorida joylashtirish mumkinligi izohlangan. Rux sulfat tuzining adsorbentlarga adsorbsiyalanishining Gibbs
energiyasi Angren kaolinida -9,714 va Dehqgonobod bentonitida -10,341 kJ/molga teng ekanligi aniglangan.

Kalit so‘zlar: Dehgonobod bentoniti, Angren kaolini, rux sulfat, etilendiamintetraasetatli adsorbent, adsorbsiya izotermalari,
Lengmyur modeli, Freyndlix modeli, Gibbs energiyasi.

Kirish. Bugungi kunda rivojlanib borayotgan sanoatimizning kimyo, ozig-ovgat va boshga sohalarida sifatli va arzon
adsorbentlarga bo‘lgan talabning ortib borayotganligi sababli, mahalliy xom ashyolardan foydalanib, ular asosida yangi turdagi
samarali adsorbentlar yaratish muhim vazifalardan biri bo‘lib qolmoqda. O‘zbekistonning ko‘pgina hududlarida, xususan,
Angrenda, kaolin konlari borligi ma‘lum va ulardan bugungi kunda turli maqsadlarda foydalanib kelinmoqda. Angren kaolin koni
O‘zbekistondagi eng yirik kaolin koni bo‘lib 50 yildan ortiq vaqtdan beri qazib olinadi. Kaolin 0g-qo‘ng‘ir rangli gil, asosan,
kaolinitdan tashkil topgan.Yer yuzasiga yaqin joylashgan kaolin ochiq usulda gazib olinadi, keyin boyitiladi. Kaolin silikatlar
turkumiga Kirib, u hozirda asosan qog‘oz, chinni, fayans, kimyo, rezina sanoatida, o‘tga chidamli buyumlar va izolyatorlar
tayyorlashda ishlatilmogda.

Bizga ma‘lumki, kaolindan neft-gaz sanoatida burg‘ilash ishlarida suspensiya sifatida, oqova suvlarni og‘ir metallardan
tozalashda, chinni ishlab chiqarish va boshqa bir qator sohalarda adsorbent va xom ashyo sifatida qo‘llanilib kelinmoqda.
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Respublikamizda mahalliy kaolin va bentonitlar asosida turli xossalarga ega bo‘lgan selektiv gil adsorbentlarini olish, ularni
sanoatning turli tarmoglarida, xususan oqova suvni tozalashda qo‘llash borasida ilmiy va amaliy jihatdan ijobiy natijalarga
erishilmoqda. Ushbu yo‘nalishda modifikatsiyalangan mahalliy kaolin va bentonit minerallaridan harorat va kimyoviy ta’sirlarga
chidamli bo‘lgan import o‘rnini bosuvchi sorbentlar sintez qgilish usullari ishlab chigilgan. Ularning tuzilishi, fizik-kolloid
xossalarini o‘rganish va ishlab-chigarish tarmoglarida amaliyotga joriy etishda salmogli yutuglar, jumladan, bentonitlar asosida
organofil nanog‘ovakli adsorbentlarni yaratish hamda ularning g‘ovaklilik tabiati bilan bog‘liq holda adsorbsiyalash qobiliyatini
o‘zgarishi; adsorbent-adsorbat orasidagi o‘zaro ta’sirlanish mexanizmlarini tadqiq qilish, fizik-kolloid kimyoning nazariy hamda
amaliy muammolarini yechishda katta ahamiyatga egadir. Bentonit turkumidagi gilmoyalar ion almashinish xususiyatlariga ega
bo‘lganligi sababli, ularni modifikatsiyalab, fizik va kimyoviy xossalarini o‘zgartirish orgali boshga turdagi adsorbentlar
tayyorlash mumkin.

Kaolin minerali alyuminiy silikatli bo‘lib, uni quyidagi (OH) 8SisAls010 umumiy formula bilan ifodalash mumkin. Sof
kaolin mavjud tarkibi, oksidlar sifatida ifodalangan. Aslida, tijorat kaolinlari yuqoridagi tahlildan biroz farq giladi, chunki ular
kristall panjarasi tarkibida qo‘shimcha minerallarning mavjudligi kutilayotgan xususiyatlarini yomonlashuviga olib keladi. Shuni
ta’kidlash kerakki, hozirgi vaqtga qadar mahalliy xom ashyolar hisoblangan kaolin va bentonitlardan yangi turdagi yuqori
sorbsion sig‘imga ega gil adsorbentlarini olish va ularning adsorbsion xossalarini tadgiq etishga doir ilmiy tadgiqotlar yetarlicha
olib borilmagan. Ushbu ilmiy izlanishda mahalliy xom ashyo hisoblangan kaolin va bentonitlar asosida faollangan, organofil,
nanog‘ovakli va ekologik xavfsiz selektiv adsorbentlarini yaratish, ularni sorbsiyalash xususiyatlarini o‘rganish va amaliyotga
qo‘llash masalalari, shuningdek import o‘rnini bosuvchi adsorbentlar sifatida nazariy hamda amaliy natijalarga erishish muhim
ahamiyatga ega bo‘ladi. Bunday hollarda, kaolin odatda xususiyatlari oldindan belgilangan holda faollashtiriladi. Ushpy

magqolada etilendiamintetraasetat (EDTA) va rux sulfat reaksiyalari (asetatli bufer ishtirokida) (1:1) mol nisbatda ilk bor olib borildi.
Ushbu reaksiyada moddaning tabiati va reaksiya olib borish sharoitiga bog‘liq bo‘lishi aniqlandi. Etilendiamintetraasetat (EDTA) ning
rux sulfat bilan ta“sirlashishidan rux sulfatning kompleks birikmasi hosil bo“lishi kuzatildi.

Tadgiqotni obyekti sifatida mahalliy xom ashyo Angren kaolini va Dehgonobod bentonitini kislotali muhitda faollangan
namunasi; bentonit adsorbentlari; adsorbat sifatida etilendiamintetraasetat va oqova suv tarkibidagi turli ionlardan foydalanilgan.

Hosil bo‘lgan yangi moddaning tuzilishini quyidagicha tasvirlash mumkin; adabiyot manbalaridan ma‘lumki,
etilendiamintetraasetat (EDTA) va rux sulfat ishtirokida ruxning kompleks tuzi hosil bo‘ladi:

Mavzuga oid adabiyotlar tahlili. Chinni, fayans, lak-bo‘yoq to‘qimachilik korxonalarining oqava suvlari tarkibida rangli
zaharli organik moddalar mavjud [1]. Tabiiy xom ashyolar asosida nanog‘ovakli, samarador adsorbentlar olish va ularning
adsorbsion xususiyatlarini o‘rganish va amaliyotda qo‘llash borasida bir qator tadgiqotlar gilingan [2]. Adabiyotlarda, bentonitlar
ion almashinish xususiyatlarga ega bo‘lganligi uchun ularni modifikasiyalash orgali, o‘ziga xos sirt maydoniga ega yuqori
adsorbsion organofil adsorbentlar olishning o‘ziga xos tomonlari bayon gilingan [3]. Shuningdek, nikel [4], rux [5], kadmiy [6],
neft mahsulotlari [7], fenolftalien [8], o-toluidin [9] va boshga moddalarga nisbatan adsorbsion qobiliyati aniglangan hamda
adsorbsiyalanish mexanizmlari bayon gilingan. Eritmadagi adsorbsiya jarayonlarida quyidagi omillar muhim ahamiyatga ega:
birinchidan, adsorbentlarning tabiati [10], ikkichidan, erituvchilarning tabiati [11] va uchinchidan, adsorbatning tabiati, “adsorbent-
erituvchi-adsorbat” sistemasidagi molekulalararo o‘zaro ta’sirlashuvlar tabiati [12], adsorbent sirt maydonida organik
molekulalarning yig‘ilib konsentratsiyalashuvida muhim ahamiyat kasb etadi. Ilmiy adabiyotlarda ta’kidlanishicha, eritmalarda
erituvchi va adsorbtiv molekulalari o‘rtasida raqobatli adsorbsiya kuzatiladi[13]. Bu jarayonda adsorbentlarga adsorbtiv
molekulalarining fizikaviy adsorbsiyasi aniglangan. Bundan tashqari, adsorbsiya jarayonlarida adsorbat molekulasining qutbliligi
hajmi va konfiguratsiyasi katta rol o‘ynashi ta’kidlangan. Ushbu ilmiy ishning magsadi aminlangan adsorbentlarda statik sharoitda
rux sulfat tuzining adsorbsiyalanish mexanizmlarini o‘rganishdir.

Tadgigot metodologiyasi. Tabiiy Dehgonobod bentonitini modifikasiyalashdan oldin delaktatsiya gilindi, suvda eruvchan
tuzlar va qumdan distillangan suv bilan tozalangan. Aminlangan bentonitlar bentonitining 3% suspenziyasiga etilendiamoniy
digidroxlorid va geksametilendiammoniy digidroxlorid tuzlarini 0,02 n etirmalarini 1:3 nisbatda suv hammomida 60 °C haroratda 6
soat davomida doimiy aralashtirgan holda tayyorlandi. Dispers faza dispersion muhitdan sentrifugalash orqali ajratildi. So‘ngra 2
soat davomida xona haroratida hamda 105 °C da 2 soat davomida pechda quritildi. Tabiiy Dehqonobod bentoniti-(DB),
geksametilendiamoniyli bentonit-(AK) deb shartli belgilandi. Aminlangan bentonitlarga rux sulfat tuzining adsorbsiyasi 20 °C
(293K) haroratda adsorbsion muvozanat yuzaga kelgunga gadar olib borilgan. Adsorbent eritma hajmiga nisbatan migdori 1:25,0
nishatli tashkil qgildi. Rux sulfat tuzining konsentratsiyasi titrometrik usulda 0,1n etilendiamintetraasetat (EDTA) eritmasi bilan
fenolftalein ishtirokida titrlandi va rux sulfat tuzining adsorbsiyadan keyingi muvozanat konsentrasiyasi quyidagi formula bo‘yicha
aniglandi:

C, -V,

-\, =C, -V, ; C,
Vl

bu yerda

C1 — aniglanayotgan rux sulfatning konsentratsiyasi;

V1 — titrlash uchun olingan rux sulfatning hajmi;

C: — etilendiamintetraasetat (EDTA)ning konsentratsiyasi;

V2 — titrlash uchun sarf bo‘lgan etilendiamintetraasetat (EDTA)ning hajmi (byuretkadan aniglanadi).

Kalit so‘zlar: Rux sulfat, aktivlangan kaolin, izoterma, tigel, konussimon kolbalar, pipetka, byuretka, titrlash kolbalari,
voronkalar, filtr qog‘oz va boshqalar.
Olingan natijalar jadvalda keltirildi. Rux sulfat faollangan Dehgonobod bentonitining adsorbsiya natijalari

K=?
Ne C1 Cz x/m IgC2 Ig x/m n=>
0,125n 0,037 0,035 0,025 -1,450 -0,500 IgK=2,1
0,25n 0,218 0,211 0,231 -0,680 -0,400 n=3,3
0,5n 0,471 0,445 0,397 -0,460 -0,377
1,0n 0,841 0,805 0,457 -0,166 -0,344

1-rasm Dehgonobod bentonitining rux sulfat bilan faollangan namunasidagi adsorbsiya izotermasi Freyndlixtenglamasi
bo‘yicha olingan adsorbsiya izotermasi.
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Tahlil va natijalar. Aminlangan bentonitlarda rux sulfat tuzi adsorbsiyalanishining o‘zaro ta’siri xususiyatlarini
o‘rganish uchun Lengmyur va Freyndlix nazariyalari modellari tanlandi. Hisoblash natijalariga asoslanib, ushbu nazariya
modellarning adsorbsiyalanish izotermalari chizildi. O‘rganilayotgan adsorbentlarga statik sharoitda sirka Kislotasining
adsorbsiyalanish mexanizmini nazariy tahlil gilishda a = f(C) tipidagi adsorbsiya izotermalari tuzildi. Ulardagi faol adsorbsion
markazlar kuchi va tabiati turlicha. Masalan, O — H guruhidagi kislorodning umumlashmagan juft elektronlari xossalari turlicha
bo‘lgan kislotali moddalar bilan ta’sirlashadi.

Freyndlix formulasidagi 1/n ning giymati odatda 0,2-0,8 sohalarda, konstantadagi n ning giymati esa 1,5 bilan 5,0
diapazonda bo‘ladi. Ularni topish uchun, grafik usulidan foydalanilgan. Bunda Freyndlix modelining logarifmik koordinatalarida
grafigi chizilgan, ya’ni (Ig Cfx/m) = bog‘liqlik funksiyasi tuzilgan. Lengmyur tenglamasidagi konstantalarini aniqlash uchun
ham grafik usuldan foydalanildi.

Ne C1 C2 x/m lg C2 lgx/m K=?
0,125n 0,037 0,036 0,012 -14 -1,8 n=?
0,25n 0,218 0,205 0,162 -0,6 -0,8 K=1,6
0,5n 0,471 0,450 0,262 -0,4 -0,6 n=1,6
1,0n 0,841 0,815 0,325 -0,1 -0,3

0,354 027

-0,4
0,304 o6
0,25 ,0:8.
0,20 0 -1,04

< k=3

0,154 -1,2 4
0,104 -1,4 4
0,054 167

-1,84
0,004 0

0.0 0.2 0.4 0.6 0.8 "16 14 12 10 08 06 04 02 00
(o} IgA

2-rasm. Freyndlix modeli bo‘yicha adsorbentlarda rux sulfatni adsorbsiyalanish izotermalari.
O‘rganilayotgan adsorbentlarning rux sulfat tuzini adsorbsiyalash xususiyatlari 1-jadvalda keltirilgan.
1-jadval
Rux sulfat faollangan adsorbentlarda rux sulfat tuzini adsorbsiyalanish ko‘rsatkichlari

Freyndlix nazariyasi - Sy
Adsorbentlar moduli bo‘yicha Lengmyur nazariyasi moduli bo‘yich
Ke 1/n N R? KL -AG,kj/mol R?
Dehgonobod 13 0.75 1,19 0,987 0,0179 -10,114 0,985
bentoniti
Angren kaolini 15 0,76 1,20 0,988 0,0184 -9,714 0,995

Adsorbsiya jarayonining Gibbs energiyasi quyidagi formula bo‘yicha hisoblandi:

AG =—-RTInK

bu yerda, AG - Gibbs energiyasi; R — universal gaz doimiysi ( 8,314 J/mol-K); T — adsorbsiya harorati; K — adsorbsiya
muvozanat konstantasi. Adsorbsiya jarayonini Gibbs energiyasining qiymatlari, ya’ni adsorbent-adsorbat o‘zaro ta’sirlanishlari,
aminlangan adsorbentlarga sirka kislotasi adsorbsiyasi vodorod bog‘lar hosil bo‘lishi orqali borishidan dalolat beradi.
Shuningdek, sirka Kislotasi molekulasidagi kislorodning umumlashmagan z-elektronlar tizimi adsorbentlardagi almashinuvchi
kationlar bilan donor-akseptor tipidagi o‘zaro ta’sirlanishlari tufayli = - komplekslar yuzaga kelganligini ko‘rsatdi. O‘tkazilgan
tadgiqotlar natijasida o‘rganilayotgan kontsentrasiyalar oralig‘ida sirka kislotasining polimolekulyar adsorbsiyasi kuzatildi.
Adsorbsiya jarayonida dipol-dipol o‘zaro ta’sirlar bir necha adsorbsion gatlamlarning hosil bo‘lishiga olib kelgan. Olingan
adsorbentlarda sirka kislotasi adsorbsiyasi ko‘rsatkichlari Freyndlix nazariyasi modeliga mos kelishi aniqlandi. Adsorbsion
sistemalarning har biri uchun Freyndlix modeli bo‘yicha R? korellyatsiya koeffisiyenti Lengmyur modeliga nisbatan yugori
bo‘ldi. Shunga ko‘ra sirka kislotasining adsorbsiyasi Angren kaolini va Dehqonobod bentonitlariga Lengmyur nazariyasi modeli
izotermasidan fargli ravishda Freyndlix modeli izotermasi yaxshiroq talgin gilindi. Xuddi shu tartibda Lengmyur nazariyasi
modeli doirasida korellyatsiya koeffisiyenti ham ortib borishi kuzatildi.
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Xulosa va takliflar. Etilendiamintetraasetat kationlari bilan modifikasiyalangan bentonit rux sulfat tuzi adsorbsiyasi
jarayonida eng yaxshi polimolekulyar gatlamlarini hosil gildi. Bu EDTA adsorbentining adsorbsion faol markazlarining rux
sulfat tuzi bilan adsorbent-adsorbat ta’sirlanishining yuqori ekanligi bilan izohlanadi. Adsorbentni etilendiamintetraasetat
kationlari bilan modifikasiyalash adsorbatning (rux sulfat) alyumosilikat guruhlari va etilendiamintetraasetat kationlari bilan
o‘zaro ta’sirlanish kuchini biroz kamayishiga olib kelgan. Bu etilendiamintetraasetat kationlari o‘lchamining kattaligi tufayli
adsorbentning qavatlararo tekisliklarida g‘ovakliklarning ma’lum hajmini egallaganligi va shu tufayli adsorbsion foal markazlar
sonining kamayishiga olib kelganligi bilan tavsiflanadi. Olingan natijalar, bentonitlarni kation sirt faol moddalar bilan
modifikatsiyalash orqgali olingan adsorbentlar sanoat ogava suvlarini organik Kkislotalardan adsorbsiya usulida tozalash
imkoniyatini beradi.

Etilendiamintetraasetat kationlari bilan ishlov berilgan bentonit rux sulfat adsorbsiyasi jarayonida eng yaxshi
polimolekulyar gatlamlarini hosil giladi, bu adsorbentning adsorbsion faol markazlarining rux sulfat bilan adsorbent-adsorbat
ta‘sirlanishini yuqori ekanligi bilan izohlanadi. Adsorbentni etilendiamintetraasetat kationlari bilan modifikatsiyalash
adsorbatning rux sulfat va etilendiamintetraasetat kationlari bilan o‘zaro ta‘sirlanish kuchini biroz kamayishiga olib keldi.
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HUCCJIEJOBAHUE AJTBTEPHATUBHBIX METOOB ILIEJIOYHON PAOUHALIUU XJIOIIKOBOI'O MACJIA
AHHOTALHSA

B cratbe mpexacTaBieHbl NaHHBIE WCCIENOBAaHUS Ipolecca padUHANNH XJIOMKOBOTO Macia, KOTOPOE OTIMYAETCS OT IPYTHX
PACTUTENBHBIX Macell CJIOKHBIM COCTABOM M HAIMYHUEM TOCCHIIOJA, 4TO Tpebyer mnpumeHeHus: pactBopos menoun (NaOH)
BBICOKOH KOHIICHTPAIMH U B U30BITOYHOM KOJIMUECTBE. B KauecTBe MIETOYHOr0 areHTa ObUIM MPUMEHEHBI PaCTBOPHI aJIFIOMUHATA
HATpHs Pa3InYHON KOHIIEHTpanuu. [IpoBeieHHbIC HCCIICIOBAHMUS TTOKA3aIHU, YTO MPH JCHCTBUH JAHHOTO PearcHTa HAOII0IacTCs
CHIDKCHHE KHCJIOTHOTO YHCIIA, TOKa3aTelsl IBETHOCTH, a TaKkKe KOJIMYEeCTBO (ochoaumuaoB u roccunona. HaumGonee
WHTCHCHBHOE CHIDKCHHC HAOIOaeTCs MPU KOHICHTPAIMH aJFOMHHATa HATpHs OT 15 10 25%. OmHako Ui MOJHON OYHCTKH
HEOOXOJIMMO MPOBOJIUTE MOJTHBIN MUK padUHAIIUH.

KiiroueBblie ¢10Ba: XJIOMKOBOE Maciio, papuHanms, HEWTpanu3anys, MEeJOYHOH areHT, alllOMUHAT HATPHS, KUCIOTHOE YHCIIO,
[BETHOCTH, COITyTCTBYIOIIUE BEIIECTBA.

PAXTA MOYINI ISHQORLI RAFINATSIYALASHNING ALTERNATIV USULLARINI TADQIQOTI
Annotatsiya

Magqolada paxta moyini rafnatsiyalash jarayonining tadqiqot natijalari keltirilgan. Paxta moyi o‘zining murakkab tarkibi va
gossipol mavjudligi bilan boshqa o‘simlik moylardan farq qiladi va yuqori konsentratsiyali va ortigcha miqdorda ishqor
eritmalardan (NaOH) foydalanishga talab qiladi. Ishqorli agent sifatida turli konsentratsiyali natriy alyuminat eritmalari
ishlatilgan. Tadqiqotlar shuni ko‘satdiki, ushbu reaktiv ta’sirida kislotali soni, rang ko‘rsatkichi, shuningdek, fosfolipidlar va
gossipol miqdori kamayadi. Eng kuchli pasayish natriy alyuminat konsentratsiyasida 15 dan 25% gacha kuzatiladi. Ammo, to‘liq
tozalash uchun rafinatsiyaning to‘liq siklini o‘tkazish kerak.

Kalit so‘zlar: paxta moyi, rafinatsiya, neytralizatsiya, ishqorli agent, natriy alyuminat, kislotali son, rangi, hamroh moddalar.

RESEARCH OF ALTERNATIVE METHODS FOR ALKALINE REFINATION OF COTTON OIL
Annotation

The article presents data from a study of the refining process of cottonseed oil, which differs from other vegetable oils in its
complex composition and the presence of gossypol, which requires the use of alkali solutions (NaOH) of high concentration and
in excess quantities. Solutions of sodium aluminate of various concentrations were used as an alkaline agent. Studies have shown
that with the action of this reagent there is a decrease in the acid number, color index, as well as the amount of phospholipids and
gossypol. The most intense reduction is observed at sodium aluminate concentrations from 15 to 25%. However, for complete
purification it is necessary to carry out a full refining cycle.

Key words: cottonseed oil, refining, neutralization, alkaline agent, sodium aluminate, acid number, color, related substances.

BBenenne. B mpornecce monydeHUs pacTHUTENBHBIX Macel B MX COCTaB KpPOME TPHALMITIHMLEPHHOB, HM3BIEKAIOTCS
COMYTCTBYIOLIME BEIECTBA, KOJMYECTBO M KaueCTBO KOTOPBIX 3aBUCHT OT cmocoba WX MpOM3BOACTBA. s ymydiieHus
HOTPEOUTENBCKUX KAYECTB Macel M JKMPOB MX MOABEPTalOT OYUCTKE B Pa3MYHON cTeneHn — paduHaimu. PaduHaums macen u
JKUPOB SIBJISICTCS OJHUM M3 BOKHEHIIIMX TEXHOJOTHYECKUX MPOLIECCOB UX MEePepabOTKH.

TexHonorus paduHauMM Macen, B OCOOCHHOCTH CHIPOTO XJIONMKOBOTO Macia, COCTOMUT M3 KOMIUIEKCA CIIOKHBIX
(bHU3NYECKUX, XUMHYECKUX U (PU3MKO-XMMHYECKHX MPOLECCOB, OT KOTOPHIX IJIABHBIM 00pa3oM 3aBHCAT (PU3MKO-XUMHYECKHE
XapaKTepUCTUKH M KauyeCTBEHHBIE II0Ka3aTeIM KOHEYHOro MpoAyKTa - padUHHPOBaHHOTO Macia. XapakTep H
OCJIEZI0BATEILHOCTD ATUX IPOLIECCOB ONMPEACISIOTCS IPUPOION MAcel M NX KauecTBOM, a TaKkkKe TpeOyeMoil riyOnHO#H oYncTKH
[1, 2].

TexHuka M TEXHOJOTHS padUHALMK >KHUPOB HEMPEPHIBHO COBEpIIEHCTBYyeTcs. Ha ocHOBe paboOT y4deHBIX M OMBITa
HEPEe/IOBHKOB MPOU3BOJICTBA CO3/IaHbl OPUTHHAIBHBIE TEXHOJIOTHYECKHE CXEMbI, 00ECIIeYHBAIOIINE BHICOKUH 3 dEeKT 04ncTKH
Macel TP 3HAYUTEILHOM COKPAIEHHH OTXOJO0B M MHOTephb. PadMHAIMOHHOE MPOM3BOJCTBO OCHAIIAETCS COBPEMEHHBIM
BBICOKOITPOU3BOIUTEIbHBIM 000PYI0BaHHEM HEMPEPBIBHOTO AEHCTBU, Giaroiapst KOTOPOMY MOBBILIAETCS MOIIHOCTh [IEXOB H
3HAYMUTENBHO COKpAIalTcs TpynoBble 3aTpartbl [1]. Tak B HacTosimiee BpeMs Ha MACIOIKCTPAKIHOHHBIX TPEIIPHSITHIX
IpUMeHsieTCsl MeTol paduHauuu B Munemie. OTaeneHne )XUPOBBIX IPUMEceH, CoJlepiKaluXcsl B MUCIeIe (PH KOHIEHTPAIH
50-55 %), no TermioBOit 00pabOTKKM €€ B AUCTH/UIATOPAX OJArompHUATHO CKAa3bIBACTCSA HA I[BETE TOJy4aeMOro Macia. JTo
0COOCHHO 3aMETHO PH MPOU3BOACTBE XJIOMKOBOI'O Macja, MOCKOJBKY B ITPOLIECcCe BIAroTEIIOBOM 00paboTKy, coaepKauiics B
HEM TOCCHIIOJN, mperepreBaeT Oospiune u3MeHeHHs [2]. CepHOKHCIOTHAas M LIedoYHas padHUHAMS XJIONKOBOI'O Macia B
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MHCIIEJUIe COKpaIlaeT IMOTepH HeHTpaitbHOro Macia B 10 pa3 Mo CpaBHEHMIO ¢ MOTEpsIMH, 00pa3yIOIMMHUCS IpH paduHAIN
CBIPBIX (YEPHBIX) Maced.

Il moBeiieHusT 3G (HEKTHBHOCTH padUHAIMKM XJIOMKOBOro Macia ucciaemoarenu KyOoI'TY paspaboranmn HOBYIO
TEXHOJIOTHIO, B KOTOPOM JJI CMEIIMBaHUS Macja C pacTBOPOM IIENOYM BMECTO PEaKTOpa-TypOyiH3aTopa HCIOJIb30BANICS
pa3paboTaHHBII UMH MeXaHOXUMHUYECKHH akTuBaTOp [1]. DTO MO3BOMMIO YIYYIIMTH MOKa3aTelIM Ipolecca, B YaCTHOCTH,
K02 QHIMEHT HelTpanu3anuy COCTaBma 2,5, collepykaHne HEUTPaIbHOTO JKHPa B COATICTOKE YMEHBIIMIIOCH, COIepKaHNe MbIIa B
maciie cHU3mIoCh 10 0,01%.

Papunanms xionkoBoro Macia TpeOyer ocoboro monaxona. TeXHOJIOTHYECKHE pEXUMBI, BEIXOA M KadeCTBEHHBIE
MOKa3aTeny pPa@UHIPOBAHHOTO XJIONKOBOTO Maciia OOYCIIOBJICHBI, NPHPOJOH M CHOCOOOM IPOM3BOJCTBA CHIPOTO Macia,
COCTaBOM U KOJMYECTBEHHBIM COJICP)KAHHEM B HEM OCTOPOHHUX IIPUMECEH M COMYTCTBYIOIIMX BELIECTB. BaxKHbIM MoKa3areaeM
UX KayecTBa SBIACTCS LBETHOCTb Maceld. IIpu paduHAIMM XJIONKOBBIX Macel BO3HHUKAIOT OCIOKHEHHS B OCHOBHOM H3-32
NPUCYTCTBUSI TOCCHITIONA, €ro MPOM3BOAHBIX U M3MeHeHHbIX (opm [1, 3]. Braromapsi HanMYMIO TOCCHITIOIA XJIOMKOBOE MAciio
HUMEeT MHTCHCHBHYIO OKPacKy OT TEMHO KOPHYHEBOTO JO YEPHOro, OCOOCHHO Macia, MOJy4eHHbIE U3 HU3KOCOPTHOTO CBHIPBSI.
OCHOBHBIM CIIOCOOOM HX OYHMCTKH OT HEXENATeNbHBIX BEIIECTB SBIACTCS INENOYHAs paduHALMA C MPUMEHEHHEM pacTBOpa
nienoun (NaOH) BBICOKO# KOHIIGHTpAIMY ¥ B H30BITOYHOM KOJIMYECTBE. Pacxo 1 menoun MoxeT cocTaBsTh ot 150 1o 300% ot
TEOPETHYECKH HEOOXOMMMOro KoimmdecTBa. Takas TEXHOJIOTHS padUHAIMU CONPOBOXKIAETCS HHU3KHM BBIXOJOM KOHEYHOU
HPOJYKINH, a TAKXKE 3HATUTEILHBIM PACX0J0M MaTePHAILHO-TEXHOJIOTHIECKHIX PECYPCOB.

Koapounuent nedrpamusanuu npu Takoil paduHaIuy B 3aBUCHMOCTH OT KadyecTBa Macia COCTaBisieT OT 3 1o 6,
YBEIMYUBAIOTCS ITOTEPH JKHPa B COAINCTOK, (KOJMIECTBO Maciia B COANCTOKEe MOXKeT cocTaBisATh 30...50%), T.K. nCIoIbp30BaHHe
BBICOKHX KOHICHTPAlMH IEJTOYM INPUBOJUT K OMBUICHHIO M YaCTUYHOMY THIPOJIM3Y TPHUIIMUEpuaoB. Hapsanmy ¢ stum
MAcII0’KHPOBas OTPACIb PECITyOIUKH UCHIBITHIBACT ACPUINT THIAPOKCHIA HATPHS H3-3a €ro JOPOTOBU3HBL [IpHuueM, oJHOKpaTHas
HIeovHas HelTpanu3anus He 1aeT Heo0XxoanMoro 3¢ exTa o CHIKEHUIO IBETHOCTH.

C 1esbl0 YCTpaHEeHUs HeIOCTaTKOB CYIECTBYIONIEH CXeMBl paMHAINK TPYIHOPa(GUHUPYEMOTO XJIOIIKOBOTO Macia ObLI
MPEIOKEH CIOCco0 MIenovHol paduHaimu ¢ n00aBkoil kapbamuaa. KapbaMua ¢ roccumnosioM o0pasyeT HOBBIE COCIUHCHUS U
MEePEXOIUT B COANCTOK, YTO NMPUBOAUT K CHIDKEHHIO IIBETHOCTH Macia. OIHAKO IpH 3TOM o0pasyercs TI'yCTOH COalCTOK ¢
BBICOKOH BSI3KOCTBIO, UTO 3aTPYyIHSIET €r0 00paboTKy U TPAaHCIOPTHPOBKY[4].

B mnocnenHee BpeMsi MPEUIOKEHBI YCOBEPIICHCTBOBAHHBIE TEXHOJIOTMYECKHE IMPOLECCH LIETOYHONH HEHTpanu3aluu
CBIPOTO XJIONKOBOTO Macjla C HCIHOJIb30BAHMEM HOBBIX BHIOB IIEJIOYE3aMEHSIONIMX XHUMHYECKHX pEarcHToB. B 3ToM
HaNpaBJICHUH 0c000e MECTO NPHHAIJICKHUT UCIIONB30BAHHUIO CHIIMKAaTa HaTPHSA U APYTHX pacTBOpPoB. OIHAKO TEXHOJIOTMYECKUE
HPOIIECCHl OYMCTKM CHIPOTO XJIONIKOBOTO Macia 3TUMH BHJAMHU IIETOYHBIX DPEAareHTOB TAKKe HE JIMIICHBI OTACIBbHBIX
HeznocTatkos [1, 4, 5].

HeobOxomMo OTMETHTH, YTO XHUMHUECKas W HedrermepepabaThiBaromas OTPACIM PECHyONMKH B TEXHOJIOTHYECKUX
Hpoleccax UCIOIB3YIOT Pa3yIMYHbIe IIEOYHBIE PACTBOPHI. JTO NPUBOIMT K 3arpsS3HEHUIO TPYHTOBEIX BOJ, KOTOPHIE YaCTUYHO
UCTIONB3YIOTCS  UIsl TMOJMBHBIX wmeneid. [Ipy 3TOM B CTOYHBIX BOJAX, SBISIFONIMMHCS TPOMBINUICHHBIMH OTXOJAMH,
HAKaIUTMBAIOTCS ILEJOYHBIE COCIMHEHMS DPa3NH4YHbIX MeTa/uioB. OCOOCHHO 3TO 3aMETHO NPHM AaKTHBAL[MU CTAlMOHAPHBIX
KaTaM3aToOpoOB, HCIONB3YeMBIX B TEXHOJOTHYECKMX Mpoleccax HedrenepepabOTKH, KpeKMHra M KaTaJUTHYECKOH
THAPOTEHU3AlMK Macel U KUpoB. 1I[enodHast aKTHBAIMS CIUIABHBIX CTAllMOHAPHBIX AIFOMHHHI COAEpPXKAIIMX KaTaIH3aTOPOB
TaKXKe OCYIIECTBISCTCS C KCIOJIb30BAaHMEM pACTBOPOB T'MAPOKCHIA HAaTpus. B pe3yibTaTe akTHBAallMH KaTaIM3aTOPOB
00pa3yroTcs LIeTOYHbIe PaCTBOPHI AIFOMUHATOB HATPHsl, KOTOPBIE SIBISIOTCS TPOMBIIUICHHBIMU OTX01aMu [4].

OnHako, IIEJOYHBIE PACTBOPHI alIOMHHATAa HATpHs O0OJNaJaloT BBICOKOH HEHTpanm3ylomeil W aacopOLMOHHON
CIOCOOHOCTBIO. JTO OCOOEHHO BakKHO IpH padUHAIMU CHIPBIX XJIONMKOBBIX Maced. OJHOBPEMEHHO MIETOYHBIE PacTBOPHI
TIOMUHATA HATPUsl PearupyioT cO CBOOOIHBIMH JKHPHBIMH KHCIOTAaMH W JPYTMMH CONYTCTBYIOIIMMH XJIOIKOBOMY Maciy
BeniectBaMu. KpoMe TOro, alFoMHHHUEBBIE COSTHHEHHS M aTIOMOCHIIMKATHI 00JIaJal0T BHICOKUMH a/ICOPOIIMOHHBIMHU CBOICTBaMH,
YTO BaXXHO NMPU COBMEIICHHH METO/IOB HEHTpaM3aliy M aIcOpPOLMOHHON OYMCTKH CBIpbs. IlepcrieKTHBHOCTD U 3 (heKTHBHASL
BO3MO>KHOCTb HMCIIOJIb30BaHUs LIETOYECOIEPIKAIINX HPOMBIIUICHHBIX OTX0/I0B, B YACTHOCTH, PACTBOPOB aJIOMHUHATa HAaTpPHs, B
MAcCII0’KHPOBOH OTPACIH PECITyOIMKH, & IMEHHO B TEXHOJIOTHSX IIETOYHONH HEHTPAIU3AI[HU CHIPOTO XJIOMKOBOTO Macna TpeoyeT:

- H3YYCHHUs TEXHOJIOTHYECKHX IIPOLECCOB IIENOYHONW HEHTpaamM3alii ChIPOTO XJIONKOBOTO Macja pacTBOPaMu
TIOMUHATA HATPUSI PA3IMYHON KOHIIEHTPALUH 1 U30BITKA;

-onpeneseHlss BO3MOXKHOCTH M AI(P(EKTHBHOCTH WCIONB30BaHMS IIETOYHBIX PAacTBOPOB aJIOMHHATAa HAaTpuUs B
MPOMBIIUICHHON TEXHOJIOTMH padMHALNH XJIONKOBOTO Maca;

-pa3pa60T1<1/I TEXHOJIOT'MYECKUX PEKHUMOB U yCJ'[OBPIi’I IOBBIINICHUA Ka4deCTBa, a TaKXeE l'[H].l_leBOﬁ IHEHHOCTH
padbHHIPOBAHHOTO XJIOMKOBOI'O Maca.

Marepuaiabl W MeTOABI MCCJEI0BaHMs. B HCCIEIOBaHUAX IO IIENOYHOH HEHTpalM3allii ChIPbS PAaCTBOPAMH
QTFOMHMHATOB U I'MAPOKCH/A HATPHUsI OBLITM HCHOJIb30BaHbI 00Pa3Iibl XJIOMKOBOTO Macia, MOJy4eHHbIE MeToiaMH (hOpIPECCOBaHUS
Y OKCTPAKIMH MACIHYHBIX CEMSH XJIOMYATHUKA.

Cblpble XJIOIIKOBBIEC Macia, l'lOJ'ly‘{eHHble B IPOU3BOACTBCHHBIX yCJ'IOBI/IHX, OLICHUBAJIUCH II0 KI/ICJ'[OTHOMy '-II/IC.]'ly,
I[BETHOCTH, BJIQXKHOCTH, TI0 COAEPKAHUIO POCPOTHUITHIOB, TOCCUITONA!

- KUCJIOTHO€ YHCIIO Macjia ONpeAe/UTH MOTCHIMOMETPUYECKHM W WHIMKATOPHBIM METOJaMH C HCIOJIb30BaHHEM B
KayecTBe MHAUKaTopa 1%-ro CiupToBOro pactsopa TumosdTanenta [6];

- BETHOCTH MaceJt OIpeessuIn ¢ MoMoInsio TuaToMeTpa JloBubonna (merox AOCS Cc 13e-92) [7];

- BII&YKHOCTh PaCTHTEIIBHBIX Macell OTpeIeNsuid MeTo1oM BeicyimBanus (merox AOCS Ca 2¢-25) [7, 8];

- conepxanue HocHoTUIMUIOB H TOCCUTIONA OMIPEACIUTH HOTOMETpUIecKUM MeToaoM [9,10].

HccnenoBanuio moaBepraid Macio ¢ KHCIOTHBIM uuciioM 3,6 mr KOH, mBetHocTiO 22 K. en., BuaxxkHOCTBIO 0,21%,
KoJruecTBO (hochaTua0B U cBOOOIHOTO roccumoa coctasuio 0,5 u 0,9 %, cOOTBETCTBEHHO.

PesyabTaTbl M o6cyxaenne. Llenpio Hacrosimieil paOOThI SBISIETCS H3YYCHHE BIMSHMS KOHIEHTPAILMU IICTOYHBIX
pacTBOpOB Ha M3MEHEHHE COACPIKAHHSI OCHOBHBIX COITYTCTBYIOIINX BELIECTB CHIPOT0 XJIOMKOBOTO Maciia B Ipoliecce paduHanuu.
B kauecTBe L1€I0YHOr0 peareHTa HCIoIb30BaIMCh PACTBOPHI AJIFOMUHATA HATPUS PA3JIMYHON KOHIIEHTPALUH.
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OmeHka TEXHOJOTHMUYECKUX CIIOCOOOB OYMCTKH CHIPOTO XJIONKOBOTO Macjia IIOKa3ana, 4TO KauyecTBO M IIHIIEBBIC
HoKasaTesii paMHUPOBAHHOTO Maciia B OCHOBHOM 3aBHCST OT MHHUMAJIBHOTO COZICP)KaHUS B HEM CBOOOIHBIX >KHPHBIX KHCIIOT,
(dochonaununos, roccumnona U ero NPOU3BOAHBIX U APYrHX BeulecTB. CHIDKEHHE HX KOJIMYECTBA M MOJIHOE YAAJICHHE HEKOTOPBIX
HEXeJTaTeIbHBIX COIyTCTBYIOMIMX MAacly BELIECTB IO3BOJISET 3HAYMTEIBHO YIY4IIHTh MOKA3aTelu roToBoro mpomykra. Ilpm
00paboTKe CHIPOTO XJIONKOBOTO Macia IIEJIOYHBIM pPAcTBOPOM AaTIOMHMHATA HATPUS PA3IMYHON KOHIIEHTPALMH IMPOUCXOIUT
HeHTpanu3aiys CBOOOIHBIX KHPHBIX KUCIIOT U yaJIeHHe HEKOTOPOTO KOJINYECTBA COMYTCTBYIONIUX €My BEIECTB.

PesynpTartel MccienoBaHUS  BIMSAHMA ~ KOHIGHTpAllMd pPAacTBOPOB  aJIOMUHATA Ha COJACPIKAHUE HEKOTOPBIX
COIYTCTBYIOIIHUX BEIIECTB, COJIEPIKAIIIXCS B IPECCOBOM XJIOITKOBOM Macile, MPEACTAaBICHH B Ta0M. 1.

Tabmuna 1.
BuusiHue KOHIIGHTpaLMK PacTBOPA AJIFOMHHATA HATPHs HAa COCTaB (hOPIpEeccCOBOro XJIOMKOBOIO Macia
Konnentpanus pactsopa Kucnornoe IiBeTHOCTS, Kp.CA. KommuecTso,%
AMOMHHATA HATPUA, % quécgﬁ, / le’i 35 wen. B tdocdarunon CBOOOTHOTO TOCCHIIONA
Mr T CM. CIl

0 3,6 22 0,50 0,23
10,00 3,0 19 0,45 0,21
15,00 1,6 17 0,37 0,16
20,00 1,2 14 0,30 0,14
25,00 1,0 12 0,24 0,12
30,00 0,95 11 0,22 0,11

AHanu3 NpeiCTaBICHHBIX pe3yJbTaTOB IOKA3aj], YTO C YBEJIUYEHUEM KOHLIEHTpPALUH PACTBOPOB alIOMHHATa HATpUs
HAOJIIOaeTCs CHI)KEHHE KHCIOTHOro uucia Ha 2,65 mr KOH, mBerHoCTh Macen cHu3Wiach Ha 11 eIWHUI], KOJHYECTBO
¢docdarnnos — nourn BaBoe. KommdyecTBo cBoboHOTO roccumnona camkaercs 10 0,11%. Cinexyer oTMETHTB, YTO CYIIECTBEHHBIE
U3MEHEHHs TPOHCXOIAT MPH KOHIEHTpamuu pacTtBopa oT 10 mo 25%. anpHeiimee yBenWdeHHE KOHIIEHTPALMHM pacTBOpa
QIIOMUHATA HaTPUsI CYIECTBEHHOTO BIMSHHMS HA ITOKA3aTENIN Macila He OKa3bIBaeT.

CHIKeHHe KUCIOTHOTO YHCIIa Macell MPOUCXOJNT 3a CUET B3aUMOACHCTBHS CBOOOJHBIX KUPHBIX KUCIOT C aTIOMHHATOM
Hatpus. VI3MEeHEHUs] IBETHOCTH Macell CBS3aHO C aJCOPOLMOHHBIMH CBOWCTBAMHU AlFOMUHATa HATPHsA, KOTOPHIH copOHpyeT
KpacsIIIHe BEIIECTBa, COICPIKAIIIEcs B Macie.

3axmouenue. [IpoBeneHHbIC HCCIIEAOBAHUS TI0KA3aJIU, YTO B pe3yJIbTaTe IPUMEHEHHs PacTBOPA aJIFOMUHATa HATPUS AT
paduHAIMM XJIOIKOBOTO Macjia HaOJIIOAeTcsl CHIDKEHHE TaKuX (M3MKO-XHMHYECKHX IIOKa3aTeledl Kak KHCIOTHOE YHCIIO,
1BeTHOCTb. OIHAKO JUISl CHIDKEHHS! KOJMYECTBA CBOOOJHBIX JKHUPHBIX KHCIOT IO TpeOyeMBIX CTaHIapTHBIX ITOKa3aTeieit
HEOOXOIMMO MPOBOUTH MIEIOYHYIO HEUTPATH3AIUIO.

[IpumeHenue pacTBOPOB alIOMHUHATa HATPUS CIIOCOOCTBYET YaCTHYHOM padrHAINU pacTUTENbHBIX Maceld. s moiaHo#i
paduHAIMH HEOOXOAMMO TMPOBOIWUTH HIETOYHYI0 HelTpammsanuto (pactBopom NaOH) m agcopObumoHHyI0 paduHanuio (s
OKOHYATEeIBHOTO yJaJdeHHsl KpacsAmux BemiecTs). I[IpuMeHeHHe Takoil TeXHOIOTHH MO3BOJHT 3HAYUTENFHO COKPATUTh PacXon
THAPOKCH/Ia HATPHUS U 33 CUET STOTO YBEIMIHUTH BBIXOJ] paTHIPOBaHHOTO Maca.
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YANGI TRISIKLIK PIROLOJ[2,3-d]PIRIMIDINLARNING SINTEZI VA ULARNING ANTITUMOR FAOLLIGI
Annotatsiya

Bir gator yangi trisiklik pirrolo[2,3-d]pirimidin iminlari yaxshi unum bilan sintez gilingan. Yangi pirimidinlarning tuzilmalari
!H-YaMR, BC-YaMR va HRMS tahlillari yordamida aniglandi. Fenil halgasining C-4 pozitsiyasida brom o‘rnini bosuvchi va
azepin yon halqgasini o‘z ichiga olgan pirrolo[2,3-d]pirimidin iminlari: (E)-2-(4-Bromofenil)-1-metil-N-fenil-1,6,7,8,9,10-
geksagidro-4H-pirrolo[2',3":4,5]pirimido[1,2-a]azepin-4-imin (8a) va (E)-2-(4-bromfenil)-N-(4-ftorfenil)-1-metil-1,6,7,8,9,10-
geksagidro-4H-pirrolo[2',3":4,5]-pirimido[1,2-a]azepin-4-imin (8b) mos ravishda 4,55 + 0,23 va 4,01 = 0,20 uM ICso giymatlari
bilan HT-29 hujayra liniyalariga qarshi yaxshi faolligini ko‘rsatdi.

Kalit so‘zlar: pirrolo[2,3-d]pirimidinlar; Tf.O; N-galosuksinimid; pirrolo[2,3-d]pirimidin-iminlar; antitumor faolligi; HT-29
hujayralari.

CHUHTE3 HOBBIX TPULIUKJINYECKHUX ITUPPOJIO[2,3-dIUPUMUAUHOB U UX IPOTUBOOITYXOJIEBAS
AKTUBHOCTbD
AnHOTaLUA
CHHTE3MpOBaH PSJ HOBBIX TPHLHMKINYCCKUX MHPPOIIo[2,3-d]mupuMHIHH-UMHHOB C XOPOLUIUMHU BbIX0JaMH. CTPYKTYpbI HOBBIX
UPUMHUIMHOB MIEHTHGHUIMPOBaHEl ¢ ToMompbio ‘H-SIMP, B3C-SIMP u HRMS-anamu3a. [uppono[2,3-d]nupiumMuans-uMHHBL,
cozepxarine OpoMHBIH 3amectutens B mojokennn C-4 (eHWIBHOrO Koiblia M asenuHOoBoe OokoBoe Kojbio: (E)-2-(4-
Bpomdpenmn)-1-merun-N-pennn-1,6,7,8,9,10-rexcaruapo-4H-mppono[2',3":4,5 lmupumuno| 1,2-a]azenun-4-umud (8a) u (E)-2-
(4-6pomdennn)-N-(4-propdennn)-1-merun-1,6,7,8,9,10-rekcarunpo-4H-mmuppono[2',3":4,5]-mupumuno| 1,2 -a]azenuH-4-uMun
(8b) mposiBuiM JIydIIyr0 OPOTHBOOIYXOJIEBYIO AKTHBHOCTH B OTHOIICHHM KiIeTouHbIX JmHMA HT-29 co 3Hauenmsmu ICso
4.55+0,23 1 4,01+0,20 uM, COOTBETCTBEHHO.
KuwueBbie ciaoBa:  nupposo2,3-d]nupuMuanHst;
MPOTHBOOITYXOJIeBast aKTUBHOCTh; KieTku HT-29.

Tf20;  N-ranocykuuHumuzg;  nuppoiio[2,3-d]nupuMuIuH-HMHHBI,

SYNTHESIS OF NEW TRICYCLIC PYRROLOJ[2,3-d]PYRIMIDINES AND THEIR ANTI-TUMOR ACTIVITY
Annotation

A number of new tricyclic pyrrolo[2,3-d]pyrimidine imines have been synthesized in good yields. The structures of the new
pyrimidines were identified using by 'H-NMR, ¥C-NMR and HRMS analysis. Pyrrolo[2,3-d]pyrimidine imines containing a
bromine substituent at the C-4 position of the phenyl ring and an azepine side ring: (E)-2-(4-Bromophenyl)-1-methyl-N-phenyl-
1,6,7,8,9,10-hexahydro-4H-pyrrolo[2',3":4,5]pyrimido-[1,2-a]azepin-4-imine  (8a)  and (E)-2-(4-Bromophenyl)-N-(4-
fluorophenyl)-1-methyl-1,6,7,8,9,10-hexahydro-4H-pyrrolo[2',3":4,5]-pyrimido[1,2-a]azepin-4-imine  (8b) exhibited better
antitumor activity on HT-29 cell lines with ICso values 4.55+0.23 and 4.01+0.20 pM, respectively.

Keywords: pyrrolo[2,3-d]pyrimidine-imines; Tf20; N-halosuccinimide; antitumor activity; HT-29 cells

BBenenne. Monekynsl Ha OCHOBE NHPHMHWMHA, COJEpIKallWe pa3IHYHBIEC MATHYICHHBIE T'€TEPOIMKIIBI, YCIIEITHO
UCIIONB3YIOTCS B KAuecTBE COOTBETCTBYIOIIUX HMHIMOMTOPOB M TPOSBISIOT NPOTHBOOMYXOJEBYIO AKTHBHOCTH B Pa3IMYHBIX
KIMHUYECKUX HCTBITaHUSIX. K HUM OTHOCATCS MHTHOMTOPEI MOHOKapOokcmiaTHoro TpaHcmoprepa 1 (MCT1) AZD3965 [1],
unru6outop WEE1 - AZD1775 [2] u uaruburop JJHK-3aBucumoii nporennkuHassl (JJHK-PK) - AZD7648 [3] HaleneHHbIe HA
nedeHue paka (puc. 1).

Ho o
O_N\<O o o K\N/
NG B ) R
FaC, a4 N j /©/ ; NH,
— s No =/ n—sy N HD/\/\N)KO .
N PN N= Nﬁ/_,NH
HO N/ Tl
AZD3965 AZD1775 AZD5363 -
R
= .
/ N
O NH, N o papi
—ZN = ~7 N
O o= O T
W\ N NTENTTN =N N= N7
LA H /
NN
AZD3463 O AZD7648 Muppono[2,3-dinupumMnanHel - 8a-e

Puc. 1. Ctpykrypbl HHTHOHTOPOB ceput AZD u mupposio[2,3-d]mupumuanHoB 8a-e.
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Tuppoino[2,3-d]nupumuauHsl (7-ae3aypruHbl) IPEACTABIAIOT CO00H YHUKAIbHYIO METEPOLUKINYECKY0 CHCTEMY, C YeM
BO MHOT'OM CBSI32HO UX BKJIFOYEHHE B COCTaB OOJBIIMHCTBA HyKiIeoTua0B [4], B ToMm uncne JHK n PHK, pactenuii [5], a Taxke
OMOTOTHUECKN BaKHBIX CHHTETHYECKHX TPOHM3BOAHBIX [6]. DTO KOHACHCHPOBAHHBIE TI'E€TEPOIMKINYECKHE COSIUHEHHS C
MIECTUWICHHON MUPHUMHUIMHOBON YaCThIO U MATUYICHHBIM THPPOILHBIM KOJBLIOM.

HenaBHOo MBI cooOmmmm 00 yqoOHOM cHHTE3€, KOTOPBIH MO3BOJISET OBICTPO MOIYYUTHh TPULHUKINYECKHE MUPPOIo[2,3-
d]nupUMHUANHOHBI C IOCTATOYHO XOPOLIMM BbIXxoaoM [7]. Kpome Toro, Hala ucciemoBarenabcKkas rpyIna JaBHO HHTEPECYeTCs
KOHIEGHCHPOBAHHBIMH NUPUMUANHAMH [8], a Takke MPOTHUBOOIYXOJEBYI0 aKTHBHOCTH B OTHOLIEHWH JIMHHH PaKOBBIX KIIETOK
yenoBeka [9]. B Mosekyine TpUUMKIMYECKOro mupposno[2,3-d]mupuMuanHa MMeEeTCss HECKOJIbKO PEaKIHOHHBIX LEHTPOB,
BKJIIOYAsI TETEPOATOMBI a30Ta B MHPUMHIMHOBOM H IHPPOIBHOM KOJIbIIAX, KapOOHWIBHYIO TPYIIY B IUPUMUANHOBOM SIIpe U
0OKOBOE METHIIEHOBOE KOJbIO. WX mpucyTCTBHE CIOCOOCTBYET MPOSBICHHIO ABOMHOW HIM MHOXXECTBEHHON PEaKIHOHHOMN
CIIOCOOHOCTH B OTHOIIECHHU PEAKIUH 3IEKTPOGUIBHOTO 3aMEIIeHHs. DTO MOXKET CIYXKHUTh BaXHBIM (HakTOPOM Uit 00pa3oBaHuUs
Je3alypuHa B Ipoliecce OMOCHHTE3a, CHHTE3a pAa3NUYHBIX IPOMEXYTOUHBIX IIPOAYKTOB B OOIIEM CHHTE3€ >KEIaeMBIX
MPUPOHBIX TPOAYKTOB MM CHHTETUIECKUX COETUHEHUI.

TlosToMy MBI TEPElUIH K H3YYCHHIO XHMHYECKHX MPEBPAIICHUN TPUIMKIMICCKOW mupposo[2,3-d]nupumMuanHoBoit
CHCTEMBI M OCYIIECTBHJIM CHHTE3 €€ MMHHOB IIyTeM KapOOHWI-aMHHHOW KOHIeHcaruu. Kpome Toro, Bce CHHTE3MpOBAHHEIE
HOBBIE COEIWHEHWs OBUIM TPOTECTHPOBAHBI Ha MPOTHBOOIYXOJEBYIO AKTHBHOCTh B OTHOIICHWM KIETOYHBIX JIMHUH paka
YeJIoBeKa, BKII0Yas paka meiku Matku HelLa, Monounoi sxene3st MCF-7 u toncroit kumku HT-29.

Pe3yabTatsl 1 00cysKeHHE.

Hnco-nMIHNpPOBaHKE KETOHOB, KapOOHWIBHBIX U CYIb()OKCUIHBIX (yHKIIMOHAIBHEIX Tpymi amuHaMu (1°-3°) sBisercs
OBICTPBIM JJOCTYIIOM K CHHTE3y UMHHO-CBA3aHHBIX coeauHenuii [10]. TTupposo[2,3-d]nupumunnson 6 cogepxut rpynny C=0 u
BMECTE C COCEIHHM IeTepOaTOMOM a30Ta MUPUMUANHOBOTO KOJIBIA NPEBPAINAIOTCS B (DYHKIIMOHAIBHBIA ()parMEeHT aMHUIHOTO
tuna. [losToMy OBLIO HMHTEPECHO H3YYHTh PEAKIUIO uACO-UMHUHUPOBAHMSA JTUX TPUIMKINYECKHX NHPUMHUITHOHOBBIX
KOJIBLIEBBIX CHCTEM Yepe3 KapOOHMI-aMMHHYIO KOHJCHCAIMIo. TpexcraquiiHblil CyMMapHbIi CUHTE3 COeMHEHHE 6 MpOoBOIMIN
10 CIeAyIoLEeH cxeMe.

KIHZ o o) o) NaOH (30% H,0), o
cr cl TEBA, (Me),SO,
TlesTVlﬂaMVlH N
HZNMOEt * Lk BrMOEQ [IXM,0°C-40° ads
g AXM.40 °c N™>NH NTSNH
H 2 / 2
1 2 3 4

2O
o
o

N Z

/ POCI3, AvokcaH (abcontot), 101 °C

Cxema 1. Cunres 2-(4-6pomdennn)-1-merin-1,6,7,8,9,10-rekcarunpo-4 H-muppoio[2',3":4,5 mupumuo[ 1,2-alazenun- 4-on 6.

Jlaiee ¢ mMOMOIIBIO COEMMHEHUs] 6 OBUIO MpOBEAEHO unco-uMHHUpoBaHME. [Ipm BBIOOpPE aMHIHOTO aKTHBATOPA IS
KapOOHMII-aMUHHO# KOHAeHcalu Obul BbIOpaH Tpudionossiit anruapua (Tf20). Tf20 ycnemHo ucmone3yercs B KayecTBe
ANEKTPOGHUIBHOTO aKTHBATOPa JUIsl HUKIMYECKUX amMHaoB [11], B mporecce XeMOCENeKTUBHOTO CUHTe3a UMUHOB [12] u naxe B
peakIMu HyKJIeo(hHIBHOTO 3aMelIeHHs] Pa3IMYHBIX FeHeprpoBaHHBIX (ocdaros [13]. Kpome anunmHa, 11l KOHAEHCAINY ObUIN
BBIOpaHBI 4-rajoreH3aMenieHHble GeHmI-aHmInHbL (73-€), a B KauecTBe 0a30BOil TOOABKM HMCIOJIB30BAIN 2-METOKCUIIMPUANH.
KapOoHmi-aMMHHYIO KOHJCHCAI[MIO MPOBOIMIM C HCIOJIb30BaHHeM auxjopMmerana ([AXM) B KkadecTBe peakIMOHHOTO
pacTBOpHTeIs TP HU3KOH Temrepatype: HaunHast ¢ 0°C o 25°C. Pe3ynbpraThl mokasany, 4To TpanchopMaius Jerko mporexkaia
NpH YKa3aHHBIX YCIOBHSX, U OKHAaeMble TUpposto2,3-d]nupumuann-umusst 8a-e 06pasoBbiBaii 10 95%.

Takum o6pazoM, Tf20/2-MeTOKCHIIMPUINH-OTIOCPEIOBaHHAs KapOOHHUI-aMHHHAs KOHJEHcanus Oblla HpH3HaHA
yIOOHBIM U MSATKHAM ITyTeM 00pa3oBanus mupposiof2,3-d]mupumMugut-uMuHOB 8a-€, ¥ HHBIE YCIOBHS JUTS UNCO-DTUMHHHUPOBAHUS
B OTUX CHCTEMax He MCCIeIOBaJIOCh (cxema 2).

2 Tf,0, 2-MeToKCUNUpManH, |
BrM/@ . RW@NHZ [XM (abconor), N, 0C-25C_ . /] /@
N N/ N N/
/ /
6 Ta-e 8a-e
7,8 aR'=H; b R'=F; ¢ R'=CI; d R'=Br; e R'=CF;
Cxema 2. CunTe3 nuppoiio[2,3-d]nupuMuuH-UMHHOB 8a-€.

CrpykTyps! Becex muppono|2,3-d|mupuMunua-umusbt 8a-€ 66Ut HAeHTHOUIMPOBAHE ¢ nomomkio tH-SIMP, 1°C-SIMP n
HRMS-ananu3a.

Bce CcHHTe3MpOBaHHbIC TpPHLIHUKIHYECKHe muppono[2,3-d]nupumuannasl  8a-€  ObUTH  OLEHEHbI Ha  [peaMeT
IPOTUBOOIYXOJEBOM aKTMBHOCTH IIPOTHB TpeX THUIIOB KJIETOUHBIX JIMHMHA paka denoBeka: mieliku matkun Hela, MosiouHoi
xene3sl MCF-7 u toncroit kumku HT-29 ¢ ucnons3oBanuem merona MTT [14], koTopble cuuTaroTCs MOAXOAALIECH KIETOUHON
MOJEINBIO IpH noucke JekapeTs. Jokcopyounus (DOX) ncmonp3oBaicst B KaueCTBE MONOKHUTEIBHOTO KOHTPOJIIS.

TTupposno[2,3-d]nupuMUIHH-UMHHBI, COlepIKallie OpOMHBIA 3aMecTHTeNb B MojokeHHH C-4 GeHWIBbHOTO KOJbla, U
MEHTAMETIIICHOBOE OOKOBOE KOJIBIIO 8a 1 80, MPOSBUIIN JTYYIITyIO TPOTHBOOMYXOJIEBYIO aKTHBHOCT Ha JTMHUH KiteTok HT-29 co
3HaueHnsMu I1Cso= 4. 55+0,23 n 4,01+0,20 pM, coorBercTBeHHO (Tabm. 1). JlanpHeHIINEe TPOTHBOOITYXOJIEBBIE CBOMCTBA C
AKIIEHTOM Ha MEXaHU3M JIeHICTBUS 3TUX MOTEHIMANbHBIX 00pa3ll0B HAXOAATCS B CTaAUHN U3yUYECHUS.

Taéauua 1. In vitr0 uuTOTOKCHYECKAas aKTHBHOCTh CHHTE3MPOBAHHBIX MHPpouio[2,3-d]mupumuanHoB (8a-e) mpotus
BBIOPaHHBIX KJICTOUHBIX JIMHHH.

Coennnenne R! Cell lines (1Cso, pM)
HeLa MCF-7 HT-29
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8a H >50 >50 4.55+0.23
8b F >50 >50 4.01+£0.20
8c Cl >50 >50 >50

ad Br >50 >50 >50

8e CFs >50 >50 >50

DOX - 0.94+0.016 0.184+0.011 0.82+0.029

3akimouyenne. Mbl pa3paboTaid XUMHYECKYHO TpPaHCHOPMALMIO TPULHKINYECKONH MHpposio[2,3-d]mupuMHInHOBO#M
CHCTEMBI, B XOJIC KOTOPO#l OCYyLIECTBHIM CHHTe3 ee MMHHOB uepe3 Tf20/2-MeTOKCHMUPHANH-OIOCPEIOBAHHY KapOOHHII-
aMUHHYIO KOHJICHCALIUIO.

JKCIepUMeHTAJbHAsE YacTb. Bce peareHTsl W pacTBOpUTENH ObUIM NPHOOpPETEeHBHl y KOMIAHUM Sigma u
UCIIONIB30BATIMCh 0€3 IOMOJHUTENBHON ouMCTKH. ToHKocioiiHyro xpomarorpaduio (TCX) mnpoBoawiau Ha CTEKISTHHBIX
IUIACTHHAX, MOKPHITHIX cunukareneM (Qingdao Haiyang Chemical Co., G60F-254), u BusyanusupoBanu npu momomm Y D-ceera
(254 um). [IpoayKTHI OUUIIAIH KOJIOHOYHOH XpoMaTorpadueil Ha cuimkarene (Qingdao Haiyang Chemical Co., 200-300 mem).
Touku maBneHns onpenesuchk Ha npudope Buchi B-540 u He koppexTupoBaiick. CEKTpPHI SAEPHOTO MarHUTHOTO pe30HaHCa
(AIMP) peructpuposamu Ha SIMP-ciektpomerpe Varian 400 MI'm 8 CDCls 1 DMSO-d6 ¢ ncnons3oBannem TMC B kadecTBe
BHYTPEHHEro craHjapra. Macc-cnekTpel Bblcokoro paspemenust (HRMS) perucrpupoBamm Ha  KBaApyNnoJbHOM
BpemsnposieTHoM Macc-criekTpomerpe AB SCIEX QSTAR Elite.

OO0mas cHHTeTHYeCKas MPoLeAypa NoJyYeHHsl TPUUUKIMYeCKUX muppo.o[2,3-d]nupumuaunos 8a-e.

Coenunenue (6) (5,0 mmonb) u 2-MeToKcUIUpUIKH (5,5 MMoIb) gobaeisiin B 6e3Boausii IXM, momemranu mpu 0 °C,
3aIUIIATN A30TOM U IepeMernuBany B Tedenne 10 MuH. 3ateM MeieHHO o KarusiMm nobasuian T120 (10 MMoITs) U TpogoImKaIH
nepemeniuBath npu 0°C B TeueHue 1 4. 3aTeM MEIJICHHO TOOABISUIM apoMaTHYeckue aMuHbI (7a-€) (10 MMoJIB), epeMenInBatu
npu 0 °C B TeueHue 1 4, qanee MpoaosDKaid peaklUio IPY KOMHATHOH TeMIlepaType, MPOTEeKaHNe PEeaKIuy IETEKTUPOBAIH C
MOMOIIBI0 TOHKOCJIOWHOHM XpoMarorpaduu 10 3aBeplIeHHs peakuuH. B panpHelImeM B peakIMOHHYIO CMeCh NOOaBIISUIN
HACBIIICHHBIA pacTBOpP OMKapOOHAT HATPHS, OPraHUYECCKYIO a3y OTIACISUTH, CYIIMIN Haa 6e3BoaHbIM Na2SOs, puabTpoBau U
KOHIICHTPHPOBAJIHX IIPY MOHWKEHHOM JaBJICHHH C IOJyYeHHEM HEOUYHIIEHHOTO MPOIYKTa, KOTOPBIH OYHIIAIN XpoMaTorpaduei
Ha CUJIMKarese ¢ MoJy4eHHeM COeAMHeHUH 8a-€.

(E)-2-(4-Bpomdenna)-1-metnn-N-¢penna-1,6,7,8,9,10-rekcaruapo-4H-nupposio[2',3':4,5| nupumuso[1,2-a]azenun-
4-umun (8a). Brixon 45%, xentoe TBepaoe BemecTso, T.iw1. 188-190. *H SIMP (400 MI'u, CDCls) § 7.52 — 7.47 (m, 2H), 7.38 —
7.32 (M, 2H), 7.24 - 7.15 (M, 3H), 7.09 — 7.04 (M, 2H), 5.06 (¢, 1H), 4.65 — 4.59 (M, 2H), 3.65 (c, 3H), 3.21 — 3.15 (M, 2H), 2.02 —
1.94 (M, 2H), 1.88 (c, 4H). 3C SAMP (101 Mru, CDCls) § 158.76, 149.66, 147.17, 131.92, 131.84, 130.24, 130.13, 129.80,
129.35, 125.63, 124.65, 122.72, 118.80, 103.64, 101.73, 47.18, 37.63, 30.06, 29.04, 27.23, 25.31. HRMS (ESI): BbruncieHo
C24H24BrN4 [M*H]*: 447.1184, naiineno: 447.1150

(E)-2-(4-Bpomdenui)-N-(4-propdennn)-1-merni-1,6,7,8,9,10-rekcarnapo-4H-nmuppoao[2',3':4,5|mupumuno[1,2-
aJazenun-4-umun (8b). Beixon 72%, xentoe TBepAoe BemeCTBo, T.ILL 210-212. *H SIMP (400 MI'u, CDCl3) § 7.59 — 7.54 (M,
2H), 7.37 - 7.30 (m, 2H), 7.15 - 7.07 (M, 4H), 5.12 (c, 1H), 4.67 — 4.62 (m, 2H), 3.70 (c, 3H), 3.31 — 3.25 (m, 2H), 2.10 — 2.03 (M,
2H), 1.92 (c, 4H). 3C SIMP (101 MTI'u, CDCls) 6 158.61, 150.52, 148.03, 132.15, 130.31, 129.01, 127.85, 123.55, 121.94,
116.56, 116.33, 102.90, 101.50, 48.77, 37.52, 30.23, 28.73, 27.05, 25.10. HRMS (ESI): Bbruucneno C2sH23BrFNs [M*H]*:
465.1090, natineno: 465.1056.

(E)-2-(4-Bpomdenn)-N-(4-xaoppenmnn)-1-merna-1,6,7,8,9,10-rekcarngpo-4H-mupposo[2',3":4,5| nupumuno[1,2-
alazenun-4-nmun (8¢). Boixox 61%, xentoe TBepaoe Bemectso, T.ma. 240-242. *H SIMP (400 MI'u, CDCl3) J 7.52 — 7.47 (m,
2H), 7.25-7.21 (M, 2H), 7.13 — 7.08 (M, 2H), 6.87 — 6.82 (M, 2H), 5.24 (s, 1H), 4.59 —4.53 (m, 2H), 3.61 (c, 3H), 3.06 — 3.01 (M,
2H), 1.91 — 1.78 (M, 6H). 13C SIMP (101 MI'u, CDCls) 6 159.03, 148.30, 145.57, 133.15, 131.71, 130.87, 130.05, 128.98, 126.91,
123.35, 121.74, 104.05, 101.58, 44.19, 37.81, 29.83, 29.57, 27.41, 25.63. HRMS (ESI): Bbruncneno C24H23BrCINs [M*H]*:
481.0795, naiineno: 481.0763.

(E)-N,2-Buc(4-6pomdennn)-1-merui-1,6,7,8,9,10-rexcaruapo-4H-nupposno[2',3':4,5]mupumuno[1,2-a]azenun-4-
uvun (8d). Beixon 77%, skenToe TBEpAOE BEIECTBO, T.I. 247-249. *H SIMP (400 MI'u, CDCl3) J 7.52 — 7.47 (m, 2H), 7.40 —
7.35 (m, 2H), 7.12 — 7.08 (M, 2H), 6.83 — 6.78 (M, 2H), 5.25 (¢, 1H), 4.59 — 4.53 (m, 2H), 3.61 (c, 3H), 3.06 — 3.01 (M, 2H), 1.90 —
1.79 (m, 7H). 3C SIMP (101 MTI'u, CDCls) ¢ 159.02, 150.61, 148.20, 145.60, 133.22, 131.91, 131.72, 130.85, 130.06, 123.90,
121.77, 114.49, 104.03, 101.57, 44.23, 37.81, 29.83, 29.57, 27.41, 25.63. HRMS (ESI): Beraucneno C24H23BraNa [M*H]*:
525.0289, maiineno: 525.0256.

(E)-2-(4-Bpompenun)-1-merun-N-(4-(tpudpropmerni)denni)-1,6,7,8,9,10-rexcarugpo-4H-
nupposo[2',3':4,5|nupumuno|1,2-a]azenun-4-umun (8e). Bexox 95%, xenroe TBepmoe BemecTBo, T.ur. 188-190. H SIMP
(400 MTI'y, CDCls) 6 7.52 (n, J = 8.3 T'y, 2H), 7.50 — 7.46 (M, 2H), 7.10 — 7.06 (m, 2H), 6.99 (d, J = 8.2 T', 2H), 5.19 (c, 1H),
4.60 — 4.54 (M, 2H), 3.62 (c, 3H), 3.05 (n, J = 5.7 ', 2H), 1.92 — 1.80 (m, 6H). 3C SIMP (101 MI'n, CDCl3) 6 159.00, 155.10,
147.94, 145.69, 133.41, 131.73, 130.76, 129.92, 126.17, 123.87, 123.55, 123.48, 122.10, 121.80, 103.87, 101.50, 44.28, 37.80,
29.84,29.57,27.40, 25.62. HRMS (ESI): Borancneno CzsHzsBrFsNa [M*H]*: 515.1058, maiineno: 515.1024.

PaGora BemonHeHa mnpu (HHAHCOBOW MOAZCpXKKe mpuKiagHoro mpoekra NeALM-202310062530 nHa Ttemy
«Opranmzanusi J1abopaToOpuH IO CO3JAaHHI0 TPOTHBOPAKOBBIX NpenapaToB», B CamapKaHICKOM TOCYAapCTBEHHOM
yauBepcurete nMenn lllapocga Pammnosa.
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XITOZAN ASOSIDA OLINGAN POLIMER KOMPOZITIDA MIS (11) IONI SORBSIYASINING FIZIK KIMYOVIY
XOSSALARI
Annotation

Maxalliy xomasho (Calliptamus italicus L.)dan olingan xitozan va u asosida statik almashinuv sig‘imi (SAS) 2,43 mg-ekv/g ga
teng bo‘lgan polimer kompozitsion sorbent sintez qilindi. Sintez qilingan sorbentga Cu(Il) ionlari sorbsiyasini o‘rganishda UV-
Vis- va 1Q-spektr, hamda rentgenoflyuresent fizik-kimyoviy tahlil usullari tadgiq gilindi. Sorbsiya jaroyoniga eritmaning pH,
konsentrasiya va vaqtga bog*ligligi o‘rganildi.

Kalit so‘zlar: Xitozan, polimer kompozit, mis ioni, konsentrasiya, sorbsiya, Kinetika, spektroskopiya.

OU3UKO-XUMHUYECKHAE CBOMCTBA COPEIIMY MOHA MEJH (11) B IOJIMMEPHOM KOMITO3UTE
HOJYYEHHOI'O HA OCHOBE XUTO3AHA
AHHOTOLUS

Ha ocHOBe xuTO3aHa MOJy4eHHOTO U3 MecTHOTO chipbst (Calliptamus italicus L.) cuHTe3npoBaH MOIMMEPHBIH KOMITO3HIIHOHHBIH
copbeHT co crartmdyeckoii oOmeHHO# emkocTbio (ITAB) 2,43 wmr-ske/r. Ilpu wusydenun copbuum wnoHoB Cu(ll) na
CHHTE3UPOBAHHOM copOeHTe ucnonb3oBanuck Y®-Bua- u MK-cnekrpasibHble, a Takke PeHTICHO(IyOpeCUeHTHbIE (PU3HKO-
XHMHYECKHE METO/IbI aHasm3a. M3yueHa 3aBUCUMOCTh copOimu ot PH pacTBopa, KOHIEHTPALMH U BPEMEHH.

KioueBbie cjI0Ba: XUTO3aH, OJIUMEP KOMITO3UT, HOH MEH, KOHLICHTPALXS, COPOLHS, KHHETHKA, CIIEKTPOCKOIIHSI.

PHYSICOCHEMICAL PROPERTIES OF COPPER (I1) ION ADSORPTION IN A POLYMER COMPOSITE
OBTAINED BASED ON CHITOSAN
Annotation

Based on chitosan obtained from local raw materials (Calliptamus italicus L.), a polymer composite sorbent with a static
exchange capacity (SEC) of 2.43 mg-eq/g was synthesized. UV-Vis and IR spectroscopic, as well as X-ray fluorescence
physicochemical analysis methods, were used to study the sorption of Cu(ll) ions on the synthesized sorbent. The dependence of
sorption on solution pH, concentration, and time was investigated.

Key words: chitosan, polymer composite, copper ion, concentration, sorption, kinetics, spectroscopy.

Kirish. Bugungi kunda oqova suvlarning og‘ir metall ionlari bilan ifloslanishi darajasi tabora ortib bormoqda. Ma’lumki,
atrof-muhitda og‘ir metall ionlarining meyoridan ortiq bo‘lishi, ko‘plab ekotizmdagi tirik organizmlarga zarar yetkazib
kelmoqda. Tabiatdagi suv va oqava suvlardan og‘ir metallarni tozalash aholi salomatligini muhofaza qilishda muhim ahamiyat
kasb etadi. Buning uchun juda tejamkor, ishlash uchun qulay va yuqori samarali tabiiy polimer asosidagi adsorbentlarni ishlab
chiqish talab gilinadi. Og‘ir metall ionlarining aksariyati tirik organizmlar uchun meyoridan ortiq bo‘lishi zaharli hisoblanadi.

Adabiyotlar tahlili. Suvning Cu?* ionlari bilan ifloslanishi ekotizim va inson salomatligi uchun jiddiy xavf tug‘diradi.
Misning suvdagi ruxsat etilgan maksimal konsentratsiyasi 1,0 mg/lI dan oshmasligi kerak. Insonlar organizimida mis ionlarining
ruxsat etilgan me’yoridan ko‘p bo‘lishi, oshqozon og‘rigi, diareya, epilepsiya, butun tanadagi umumiy zaiflik, nafas gisilishi,
jigarning shishishi kabi kasalliklarga sabab bo‘ladi [1].

Toksik bo‘lmagan, parchalanishga barqaror, biomoslashuvchan, biofaollikka ega bo‘lgan tabiiy polimer Xitozan suvli
eritmalar tarkibidan metall ionlarini tozalash imkonini beradi. Xitozan og‘ir metall ionlari hamda, bo‘yoq va ogsillar uchun juda
yaxshi biosorbenti sifatida ham ishlatiladi. Xitozan molekulasida ko‘p miqdorda -NH2 va -OH guruhlari bo‘lganligi tufayli
eritmadagi ionlarning sorbsiyalanish xossasini beradi [2].

Material va usullar. O‘zbekiston Respublikasida keng uchraydigan tabiiy manbaa (Calliptamus italicus L.) tarkibidan
dastlab xitin, undan xitozan ajratib olinib, xitozanning deasetillanish darajasi, molekulyar massasini aniglandi [3-5]. Calliptamus
italicusL. dan ajratib olingan xitozan asosida plyonkasimon namuna olindi. Sintez gilib olingan polimer kompozision material
kationit xossasiga ega bo‘lib, ishqor bo‘yicha statik almashinuv sig‘imi (SAS) 2,43 mg-ekv/g ga teng. Xitozan asosida olingan
polimer kompozitsion materialning (H* xolatda) sun’iy eritmadan Cu(ll) ionlarini statik sharoitda sorbsiyasi o‘rganildi. Buning
uchun turli konsentrasiyali (0,025 M; 0,05 M; 0,075 M; 0,1 M) CuSO4-5H20 ning 50 ml epitmalariga 0,1 gr sorbent solindi. Cu?*
ionlarining sorbsiyadan oldingi va keyingi eritmadagi konsentratsiyasining o‘zgarishi MetaSpec Pro UV-Vis spektpofotometr
yordamida aniglandi. Barcha tajribalar xona haroratida distillangan suv yordamida amalga oshirildi.

Natija va muhokamalar. Mis (lI) ionlarining polimer kompozitsion materialga sorbsiya kinetikasi 298K haroratda
o‘rganildi (1-rasm).
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1-rasm. Xitozan asosidagi kompozit materialliga Cu(ll) ionlarining
sorbsiyalanish kinetikasi egri chiziglari. 298 K. pH=5

Cu?* ionlari sorbsiyasining kinetik egri chiziglaridan ko‘rinib turibdiki (1-rasm), metall ionlarining sorbentga to‘yinishi
boshlang‘ich bosqichlarda tez, keying bosqichlarda esa sekin borishi kuzatildi. Sorbsiya jarayonining muvozanatga kelishi 150
min davom etdi (1-rasm). Tajriba davomida xitozan asosida olingan polimer kompozit 0.1 M Ili Cu(ll) ionini 78,4 mg/g
sorbsiyalashi kuzatildi. Bu esa 0‘z navbatida, kompozitni mis ionlari bilan to‘yinib borishdan dalolat beradi. Bundan tashqari,
xitozan kislotali muhitda kation xossasini namayon gilishi natijasida amin guruhlarining protonlanishi ion almashinuvi orgali mis
ionlarining adsorbsiyasiga olib keladi. Xitozan asosida olingan kompozitga mis ionlarining adsorbsiyasi pH ning ta’siri muhim
hisoblanadi. Buning uchun eritmaning pH= 2-5 oralig‘ida va xarorat esa 298 K da o‘rganildi. Kompozit uchun eritmaning pH
giymatlari 2 dan 5 gacha ortib borish bilan Cu(ll)ning adsorbsiya migdori kamayish kuzatildi. Eritmaning pH = 5 ga teng
bo‘lganda kompozit 78;4 mg/g Cu(Il) nini sorbsiyaladi. Kompozitning kuchli kislotali muhitda (pH=2,3) mis ionlarini kam
adsorbsiyalashi ehtimol, Cu(ll) bilan H* ionlari o‘rtasidagi raqobat tufayli hosil bo‘lishi mumkin. Eritmada (pH < 6.0) kuchli
kislotali muhit bo‘lsa Cu(Il) ionlari bir nechta ko‘rinishda bo‘lishi mumkin, masalan, Cu(II), Cu(OH)*, Cu(OH)2, Cu(OH)?,
Cu(OH)42. Eritma muhiti pH > 6 bo‘lganda Cu(I) ning eritmada Cu(OH)2 ga o‘tishi sodir bo‘lishi mumkin. Shuning uchun,
Cu(ll) ionlarini adsorbsiyalash uchun optimal pH giymati 5 ga teng[6].

Xitozan asosida olingan kompozit materillarga mis ionlarini sorbsiyalanganini tekshirish magsadida, tajribadan oldingi va
keyingi moddalarning 1Q spektrlari olinib taggoslandi.

Olingan IQ spektri natijalari asosida (ko‘k chiziq), og‘ir metall Cu (IT) ioni adsorbsiyasidan keyin ba'zi yutilish sohlari
qoplangan dastlabki namunaning funksional guruhlarning intinsivligi kamayganligini ko‘rish mumkin (2-rasm). Masalan, -OH
valent tebranish 3273 sm™' dan taxminan 3227 sm™! gacha siljigan. Ushbu yutilish cho‘qqgilarining og‘ishi va degeneratsiyasi
hodisasi adsorbsiya jarayonida og‘ir metall ionlari Cu (IT) ioni OH da O, NH2 da N atom bilan xelatlanishi va koordinatsion
bog‘larni hosil qilishi bilan bog‘lig, bu esa elektron bulutlarining zichligini o‘zgartiradi va tebranish sohasining siljishiga olib
keladi.
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2—rasm. a) Xitozan plyonkasi, b) Cu(ll) ioni sorbsiyalangan xitozan
plyonkalarining 1Q spektri
Xitozan asosida olingan kompozitga mis (Il) ionining sorbsiya natijalarini rentgenfluoressent tahlil yordamida
o‘rganilganda olingan natijalar quyidagi 3-rasmda Kkeltirilgan.
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3-rasm. Xitozan asosida olingan kompozitni sorbsiyadan oldingi va keyingi rentgenfluoressent analizi

Rentgenfluoressent tahlilidan olingan natijalardan ko‘rishimiz mumkinki, dastlabki Xitozan asosidagi kompozit
tarkibidagi mis ionining massa miqdori juda oz ekanligini Cu ioni cho‘qqilar intensivligi past sohada kuzatildi. Xitozan asosida
olingan kompozitga mis (IT) ionlarining almashinish jarayoni yuqori bo‘lib, almashinish darajasi 50% ni tashkil etdi[7].
Rentgenfluoressent tahlilda boshga ionlarning kam miqdorda chigqishi ishlatiladigan moddalarning tozalik darajasiga bog‘lidir.

Xulosa. Yugoridagi malumotlardan ko‘rishimiz mumkinki, xitozan asosida sintez qilingan polimer kompozision
sorbentlarning sorbsion xossasi sanoat korxonalari suvlarini tayyorlashda, ogova suvlarni turli xil metall ionlaridan tozalashda
shuningdek, metall ionlarini ajratib olish va konsentrlashda adsorbent sifatida ishlatilish mumkin bo‘ladi.
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ENERGY-SAVING TECHNOLOGY FOR PRODUCTION OF FEED MONOCALCIUM PHOSPHATE BASED ON
EXTRACTION PHOSPHORIC ACID AND LIMESTONE
Annotation

The purpose of the study is to develop an energy-saving technology for producing feed monocalcium phosphate by simultaneous
concentration and deep defluoridation of extraction phosphoric acid in the presence of acid-soluble silicon oxide and
decomposition of limestone with purified acid. Optimal technological parameters, methods of supplying coolant and types of
evaporator, in which the degree of defluoridation is more than 99.0%, have been established. Feed monocalcium phosphate was
obtained on its basis, their physicochemical characteristics were determined, technological schemes were developed and material
balances were compiled.

Key words: extraction phosphoric acid, limestone, acid-soluble silicon oxide, diatomaceous earth, feed monocalcium phosphate.

EKSTRAKSION FOSFOR KISLOTASI VA OHAKTOSH ASOSIDA OZUQABOP MONOKALSIYFOSFAT ISHLAB
CHIQARISHNI ENERGIYATEJAMKOR TEXNOLOGIYASI
Annotatsiya

Tadgiqot magsadi kislotada eruvchan kremniy oksidi ishtirokida ekstraksion fosfor kislotasini bir vaqtda konsentrlash va chuqur
ftorsizlantirish va ohaktoshni ushbu toza kislota bilan parchalash orgali ozugabop monokalsiyfosfat olishning energiyatejamkor
texnologiyasini ishlab chigishdan iborat. Bug‘latish jixozlarining turi, issiqlik tashuvchilarni uzatish usullari, magbul texnologik
parametrlar o‘rnatildi, bunda ftorsizlantirish darajasi 99,0 % dan yuqorini tashkil etadi. Ular asosida ozugabop monokalsiyfosfat
olindi, ularni fizik-kimyoviy xossalari aniglandi, moddiy balansi tuzildi va texnologik sxemasi ishlab chigildi.

Kalit so‘zlar: ekstraksion fosfor kislotasi, ohaktosh, kislotada eruvchan kremniy oksidi, diatomit, ozugabop monokalsiyfosfat.

SHEPI'OCBEPEI'AIOIIASA TEXHOJIOT'USI TIPOU3BOJCTBA KOPMOBOI'O
MOHOKAJIBIIAM®OCPHATA HA OCHOBE SKCTPAKIIHOHHOM ®OCP®OPHOM KUCJIOThI U U3BECTHSIKA
AHHOTALUSA
Lempto nccemoBanus ABJsieTCS pa3paboTka 3HeprocOeperaroneil TEXHOIOTHH MOMYYEeHHsT KOPMOBOTO MOHOKanbImiidochaTa
MyTeM OIHOBPEMEHHOTO KOHIEHTPHPOBAaHUS M TIyOOKOTO 00ecTOpHBaHUS O3KCTPAaKIMOHHON (OCHOpPHOH KHCIOTH B
HNPUCYTCTBHHM KHCIOTHOPACTBOPHMOH OKHCH KPEMHHS W Pa3lIOKEHHEM H3BECTHSKA OYHINCHHOH KHCIOTOH. YCTaHOBIEHBI
ONITHMAJbHBIC TEXHOJOTUYECKHE IMapaMeTphl, CIIOCOOBI MOAAYH TEIUIOHOCUTENS M BH/BI BRITAPHOTO almapara, MPH KOTOPBIX
creneHb obecdhropuanus - 6onee 99,0%. INomyden Ha e€ ocHOBE KOPMOBOI MOHOKanblmiipocdar, onpeneneHsl UX (GU3NKO-

XMMHYECKHE XapaKTEPUCTHKH, pa3paboTaHbl TEXHOJIOTMYECKHE CXEMBI U COCTAaBJICH MaTepUabHBII OanaHc.
KnroueBbie cioBa: skcTpakiyoHHas (ocdopHas KHCIOTa, M3BECTHSK, KUCIOTHOPACTBOPHMAs OKHCh KPEMHHS, IMATOMHT,
KOPMOBO# MOHOKanbIuidocdar.

Beenenne. [y oOecrneuennst OBICTPOPACTYIIEro HaceneHHs: PecrryOianky IMpomoBOJILCTBEHHOM NMPOMYKIHEH OXHON 13
37000THEBHBIX 3aJad SIBISICTCS WHTCHCHBHOE Pa3BHTHE >KHBOTHOBOJCTBA, NMTHIIEBOJICTBA M pBIOOBOACTBA. OcymiecTBIeHHE
JaHHOM 3afaun TpPH WX HWHTCHCHBHOM pa3BHTHM HEBO3MOXHO 0€3 INpPHUMEHEHHS MHUHEpPAIbHBIX J00AaBOK, KOPMOBOTO
MoHOKanbIuiidocdara, comepxkamierocss B BogopacTBopumoit ¢opme dochopa u kampums [1; 2]. OagHako, HECMOTPs Ha
CYIIECTBYIOIIE HEOOXOAUMBIE ChIpbs B PecryOnuKy, n3-3a OTCYTCTBHSI HAYYHO-OOOCHOBAHHOM W SKOHOMHYECKH MPHEMIIEMON
TEXHOJIOTHH MPOIYKT HE POU3BOAUTCS.

0030p auTepatypsl. MupoBoe norpedieHre KOPMOBHIX (ochaToB KanblMsl €KETOIHO yBEIMYHBAeTCs Ooyee YyeM Ha
6% u coctaBiseT Oosee 6 MITH. T B ToJ]. ACCOPTUMEHT MUHEPATBHBIX 100aBOK, KOPMOBBIX (GochaToB Takke HaCUUTHIBAaeT Ooiee
10 nanmenoBanuii [3; 4]. OCHOBHBIM He3aMEHSIEMbIM KOMIIOHEHTOM B MHHEpaJbHBIX J00aBKax, KOPMOBEIX (ocdaTax sBisercs
(hochop, KOTOpEI HEOOXOAUM LTS Pa3BUTHS BCETO OpTraHm3Ma [5].

CymecTByiomue MeToas! 00ecToprBaHMS SKCTPAKIHOHHOH (ochoproit kucnoroit (DPK): ocaxnenue dpropa B BuIe
MaJopacTBOPUMON COJIbIO, OYMCTKA OPraHMYECKUMH PACTBOPHTEISIMH, COPOLMOHHBIE OYHCTKH C PA3UYHBIMH COPOCHTaMH
SIBISTIOTCS] SHEPTOEMKHMMH, TEXHOJIOTHYECKH CIIOKHBIMHU M TPEOYIOIIUMH TOPOTUE PEAreHThI Il OYUCTKU KHCIIOTHI OT (ropa [6].
Jlpyrumu HemocTaTKaMy 3THX METONOB IpH obecdropuBannu DDK sBiseTcs: ClI0KHOCTh OTACTICHHS (HTOPHCTHIX COCAUHEHHUN
n3-3a 00pa3oBaHMs MEJIKHUX KpUCTAUIOB (propucThix coielt n3 DPK, nnu pereHepaunu opraHuuecKHX pacTBOPOB U COPOECHTOB
U3-3a2 BBICOKOTO COJIEp>KaHUs pa3inH4HbIX npumMeceit (~15,0%) B OOK [6]. MmMeronmecs B ymrepaType METOIBI IO TIIyOOKOMY
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obechropuBannio ODK sBIAIOTCS pecypco- W IHEPrOEMKHMH, TEXHOJIOTHYECKM HEHNPHEMJICMBIMH M YKOHOMHYECKH HeE
3¢ }EeKTUBHBIMY, a TaKKe HEAOCTATOYHO HAYYHO-TEXHOJIOTMYECKMX HMCCIENOBAHUH Ul OpPraHU3alliM IPOU3BOJACTBA TIIyOOKO
obecdropennoro DPK u3 dpocpopuror Henrpansubix Kensuikymos (1K), ¢ yaetom ux crenuduueckux cBoiicts [7]. Iloatomy
JaHHOE HCCIENOBAaHUE MOCBSILIEHO Ha pPa3paboTKy »HEpro- M pecypcocOeparommieil TEXHOJIOTUH TONy4eHHs TIIyOoKo
obechropernoro DK mpu 0JHOBPEMEHHOM KOHLEHTPUPOBaHHEM M 0oOecdTOopHBaHHEM KHCIOTHI C MpPUMEHEHHeM OoJjee
YCOBEPUIEHCTBOBAHHOTO BBIIApPHOTO ammaparta M Iojadedl TEIUIOHOCHTENsI W KHCIOTHOPAaCTBOPUMOM OKHCH KPEeMHHUS —
JIMAaTOMHTA, KOTOPBIA ITO3BOJIMJI HaM pPa3paboTaTh IHEPro- M PecypcocOeperarolnyio TEXHOJOTHIO ITOJIYyYCHUS OYMIICHHOM
KUCJIOTHI M Ha e€ OCHOBe KopMoBOro MoHokamsnmiipocgara. Takoe uccnenosanne ¢ IOK, nomydennoi u3 pocdopuros LK
paHee He IPOBOANIIOCH.

Metonbl uccienoBanuii. IIporecc KOHICHTPHPOBAHUS U TIIyOoKoe obecdTOprBaHHE HMCXOAHOW U MPEIBapUTEIHLHO
ymaperHoit O@®K m3 MO®K IIK B mpucyTCTBHM KHCIOTHOPAaCTBOPHMOM OKHCH KPEMHHS — IHAaTOMUTA TNPOBOIWIH C
UCIOJIb30BaHUeM meperperoro mapa a0 500°C u cMech €ro ¢ BO3AYyXOM €O CKOpPOCThIO 1,3 JI/MHH, HpH MOIAepKaHUU
MOCTOSIHHOM KoHIeHTpauuu P20s myTém noOaBneHust JUCTUIIMPOBAHHOM BOAbI. OMBITH MPOBOJMINCH B HENPEPHIBHOM PEKHME
IPH TOIACPKaHUH KOHLUEHTpauud Kuciotel 50 - 55% P20s. Beimensromuecs npu obecdropuBanuu rassl B Buae HF u SiFs
HOTJIONANH IIETOYHBIMI BOJHBIMH pPacTBOPAaMH, KOTOPHIC aHAIM3HPOBAIH Ha COJIEp)KaHWE COCTMHEHUH (Topa M KpeMHHS
XUMHUYECKUMU MeTo1amu [8].

KopmoBoit MoHOKanmbIuiochaT morydand pa3ioKeHHEeM U3BECTHSIKA ¢ KOHICHTPHUPOBAaHHOH U obechTopenHoit DDK.
Ou3nKo-XUMHYECKHE CBOMCTBA KOPMOBOTO MOHOKANBIHI(ochaTa H3ydann o U3BeCTHOIH MeToauke [9].

Pe3yabTaThl u 00cy:KaeHHe. AHAIN3 SKCIIEPUMEHTANBHBIX JaHHBIX MOKa3bBaoT [10], 4ro Hambosee TEXHOIOTHUECKH
IpUEMIIEMBIM METOAOM SIBIISIETCSI TIPH OJHOBPEMEHHOM obechTopuBannu u KoHUEeHTpupoBaHun OODK, mpenmymectBomM
KOTOPOTO SIBISICTCS OTHOCHUTENBHO JIETKOE M OBICTpoe yaaneHue (ropa ¢ NpUMEHEHHEM OapOOTaXHBIX W TapeiabyaTbIX
BBIIIAPHBIX AMNIAapaToOB B MPHCYTCTBHH IUATOMHUTA, KOTOPHIH CIIOCOOCTBYET Pa3pyIICHUIO TPYAHOPA3PYyHNIaeMbIX KOMIIIEKCHBIX
COeIMHEHHI (rTopa amoOMHHHA, Kesie3a, Kaublus M MarHusa. Ilporecc oOecdTopHBaHWS M KOHIEHTPUPOBAHHS MOXKHO
COBMECTUTH B OJHOM TEXHOJOTHYECKOM O00OpYJOBaHWH, T.e. 0apOOTaKHBIM (MM TapesibuaThiM) BBITApHBIM ammapaTtoM. [Ipu
obec(hTopHBaHUN M KOHIIEHTPUPOBAHNH HCIIOIB30BAJICs neperpeThiid map 1o 500°C u ero cMech ¢ BO3ITYyXOM.

Pe3ynbTaThl HCCIIEOBAHUI OKA3bIBAIOT, IIPH METO/IC OTAYBKH U B IIPUCYTCTBHH AHATOMHTA (Tabiuua 1) ¢ yBeanueHueM
npoposkuTensHocTu odechropusanus ot 30 1o 50 munyT (Nsio2 - 120%) 1 koHueHnTpauu ucxoasoit @K or 16,42 no 20,34
% creneHb obecdhTpoBaHus yBemuumBaeTcs oT 96,24 mo 97,45%, cootBercTBeHHO. IIpm obGecdTopHBaHMU NpEeABapPUTENHEHO
ynaperHo# OPK c ysenmuenuem npopomwkurenbHocTd - oT 30 1o 50 muayT (Nsioz - 120%) n xoHnerTpanuu ncxogHoit 9K ot
50,29 1o 55,11 % crenens obechTpoBanus yseamuubaercs oT 99,88 1o 99,93%, cooTBeTCTBEHHO.

IIpn obecdropupoBanny npenBaputensHo yrnapeHHod J®PK B NpuCYTCTBHHM IUAaTOMHTA C IMOMOIIBIO HAPOBO3LYLIHOW
CMECH METOZOM OTAYBKHU (0apOOTa)KHBIM WM TapeibuaThiM BBITApHBIM arapaToM) sIBISIETCS: HOpMa OKHCH KpeMmHuS -120%,
Bpemst obechropuBanus 30-40 MuHYT, IpH KOTOpOii cTenens obechropuBanus IDPK u3 pochopuros LK cocrasnser 99,79 —
99,89% wu ocraTouHoe cojaepkanue ¢ropa B obechtopenHom DDK - 0,0082-0,0042%, duto mpuemieMo sl MONYyYCHUS
KOPMOBBIX conieil (ochaToB, BBHICOKOW UYHCTOTHL. Pacxox mapa Ha oOecTOpHWBaHHE TNPENBAPUTEIHHO YMAPEHHOH KHCIOTHI
coctasisieT 0,4 - 0,7 KI/KT KHCIIOTEL.

Mexanu3M mporecca Tiy0okoro obdechTopuBaHuS OOBSCHIHETCS TeM, 4TO (Top B ymapeHHo DDK, momydeHHOU W3
MO®K 11K, comepKuTCs, B OCHOBHOM, B BHjie (hTOpHIA M KpeMHe(QTOPUIa HOHOB M (PTOPKOMILIEKCOB amroMUHKs Trma 2 AL
(x=1-6). Kpome TOro, B pacTBOpax IPHUCYTCTBYET HE3HAUUTEIHHOC KOJUYECTBO MOHOPTOPGHOCHOPHOH KHCIOTHI U
HequcconnpoBannoil HF, tak xax D®K, momydennas u3z dochoputoB LUK conepkuT OTHOCHTENEHO MEHbIIEE KOJIMYECTBO
KHCJIOTHOPACTBOPHMOTO KpeMHHMs1 U Oonbinee konmuectBo HF. Hammume B (GochOpHOKMCIBIX pacTBOpax (TOPKOMILIEKCOB
amoMuHus U GTopdochOpPHBIX KUCIOT yMEHBIIAET yIPYyrocTs napoB Gropucteix coennnenunii Hax DDK u 3amemseT nporecc
ee obechropuBanmi. [losTomy mHTEeHCHGUKanms mporecca oTaAyBku (ropa m3 IPK MoxkeT ObITH JOCTUTHYTA TONBKO IIPH
CO3JIaHUH YCIIOBHH, CIOCOOCTBYIOIIHNX Pa3pyIeHNIO PTOPKOMILIEKCOB AIFOMUHUS i HTOPPOCHOPHBIX KUCIOT.

Ta6anna 1
Binsinne TeXHOJIOrH4YeCKUX napaMeTpoB Ha obechTopuBanue IPK meTonom oTayBku B npucyTcTBUM 1uaToMuta (Nsio2
— 120%)
Bpems obecro- Cocrap kuenomwt, (%) Crenenb obecdropn-
Onbit puBa, J10 obecdhropuBanust nociie obec(ropeBaHust Bans,
(varazr) P20s | F P20s | F (%)
Hcxoanas DK
1 30 54,01 0,20 96,24
2 40 16,42 131 54,52 0,17 96,57
3 50 55,02 0,13 96,78
4 30 54,65 0,15 97,08
5 40 20,34 1,26 55,28 0,11 97,31
6 50 55,78 0,09 97,45
TpenBapuTensHo ynapenHas DPK
7 30 53,72 0,0047 99,88
8 40 50,29 0,29 55,31 0,0041 99,89
9 50 55,94 0,0041 99,89
10 30 56,03 0,0035 99,91
1 40 55,11 0,22 56,15 0,0035 99,91
12 50 56,87 0,0029 99,93

B maHHOM ciiydae, aKTHBHAS POJIb IHATOMHUTA O0YCIOBJIEHA CHIDKEHHEM YCTOWYMBOCTH MOHO(GTOP(HOCHOPHOH KUCTOTHI
Y TIPOTEKAHMEeM IPOIIEcca MO YPaBHEHHIO:

2AIF2* + SiO2 + 4H* = SiF4 + 2A13* + 2H20, taxxe ¢ FeF2*.

Jnst monmydeHHsT KOPMOBOTO MoOHOKanblimiipochara ObLIM MPOBEAEHBI HCCICIOBAHUS PA3JIOKEHHs H3BECTHAKA C
rny6okoobechToperHoii DDK B 3aBUCMMOCTM OT KOHIEHTPAMM M HOPMBI KHCJOTHI mHpu Temmepatype 80 °C wu
MIPOIOJDKUTENIBHOCTH Ipoliecca pasnoxenus - 40 MuH. (tabm. 2.).

TloBblnIeHHEe HOPMBI KHCIOTHI M KOHLEHTparmu DPK crnocoOCTByeT He3HAUNTEIBHOMY CHIDKCHHIO COfepikanus ¢ropa

- 340 -



0¢zMU xabarlari Becrnuxk HYY3 ACTA NUUz | KIMYO | 3/1/1 2024

ot 0,006 % no 0,002 % u yBenmuuenuro P20s ot 52,69 % no 55,29 % B rotoBoMm npoaykre. OTHOCUTENBHOE COJEpKaHHE
BogopacTBopuMoit hopmbl P20s coctasister ot 84,13 % no 87,79%.

Tabmuna 2
Brusiaue HopMbl 1 KoHIeHTparu DPK Ha XMMHYECKHIA cOCTaB KOPMOBOT0 MOHOKanbIHi(ocdaTa
Ne ‘ Hopwma I Xumuueckuii cocras, macc. %
- KHCIOTBI, %0 | P20506u | P20sycs I P20ss0 I CaO [ F
Konuentpauns 9PK — 50,29 % P,0s
1 95 52,69 52,42 44,33 28,23 0,004
2 100 53,29 53,05 45,42 27,42 0,005
3 105 54,25 54,06 46,84 27,00 0,005
4 110 55,26 55,03 48,33 26,45 0,006
Konuentpauns DPK — 55,11 % P,0s
5 95 52,83 52,56 44,59 28,19 0,002
6 100 53,34 53,14 45,65 27,48 0,002
7 105 54,27 54,16 47,09 27,13 0,003
8 110 55,29 55,10 48,54 26,54 0,003

IlomyueHHBIe pe3ynbTaThl HOKa3ajdH BO3MOXHOCTH MONyYEeHHsS 00ec()TOPEHHOTo, KOPMOBOIO MOHOKambImiidochara
ITyTeM pa3IoXKEHHsI H3BECTHsIKA TITyOoKo obecdroperHoi u ynaperHoit DDK, nmomyaennoro n3 MO®K LK.

C 1enbl0 yCTaHOBIICHUS COJIEBOTO M XMMHYECKOTO COCTaBa MOHOKalbImiiochaTa mpoBeieHEl peHTreHorpadudeckue,
HK-cnexkrpockonuueckue M 3JIEKTPOHHO-MUKPOCKOIIMYECKHE HUCcIeJoBaHMA. JIas MpOBEpKU UYUCTOTHI IOJYyYEHHOIO
TpaHyJIMPOBAaHHOTO MOHOKabLHUi(pocdara OB CHATH pEHTICHOTpaMMEI (puc. 1.).

11,75

-_—

Puc. 1. PeHTreHorpammMa KOpMOBOro MOHOKaJbIuiidocdaTa

Ha pentrenorpamme rpaHyIHpOBaHHOTO MOHOKanmblmidochara (puc.l) mMeroTcs AUGPAKIUOHHBIE MaKCHMYMEI,
XapakTepHble 111 MoHoKambiuiidochara (Ca(H2POs)2-H20) ¢ MexmIockocTHEIME paccTosHusmu 11,75; 4,93; 3,007; 2,95 A,
creppertut (Als(POs)2(OH)s-5H20) — 3,79 A, xenesuctsiii masymur (Mg,Fe)Al2(POs)2(0OH)2 — 3,20 A, a taxxke 3,84 u 3,68 A,
orrecenHbie kK Mg(H2PO2)2:6H20 u NaH2PO4-H20.

Pa3paborana mpuHOMNUAIbHAs TEXHOJIOTHMYECKass cXeMa IMONy4YeHUs] KOHIEHTPHPOBAHHOHW M TiTy0oko obecdropeHHOU
DOOK B mpHCYTCTBHM IMAaTOMHUTa C NMPUMEHEHHEM TapelbuyaToro BBINAPHOTO ammapara M Mmojaveil ropsdyero mapora3oBoro
BO3/IyXa M KOPMOBOTO MOHOKaJbIHH(ochaTa pa3noKeHNEM H3BECTHIKA OUUIIEHHOH KucnoToi (puc. 2). 9PK u3 xpannnuma 2
HacocoM | mozaeTcs yepes3 HalopHBIH 0ak M Tapenb4aThlii KOHIICHTPATOp. B Kpblkax kamep depe3 CalbHUKOBBIE YIDIOTHEHUS 4
TIPOXOAAT TapenbuaTsle TPYOBI 5, oxmaxkmaemble Bojoil. TapempuaTeie TpyObl HEMOCPEACTBEHHO COEIUHEHBI MHTCHCHBHBIMH
TOTKaMH 1, a TeII0OOMEHHBIE KaMephl - MIJIMHAPUYECKHM cemaparopoM 7, kaHatamu 6. CemapaTop LEHTPOOEKHOTO THIIA

HUMEET TOXE OXJIAXKIAEMYIO BOJIOH KPBILIKY 8.
3
e . 15,
AR AxaTeIs 12
[ | =

15 H2SiFe na cxaan
ey

19
peryp

Puc. 2. Texnonorunueckast cxema BeIapuBanus 1 odechropusanus DPK B TapensyaToM KOHIEHTPATOPE U MONTyIEeHHE HA UX
OCHOBE KOPMOBOTO MOHOKaibIuiidocdara: 1 - neHTpodexxHbIE HACOCH; 2, 6, 9, 11 - cOOpHUKH; 3 - HAMOPHEIA 0ak; 4 - TomKa; 5 -
TapenbyaThlii KOHIEHTPATOP; 7 - OPBI3TOYJIOBHUTENb; 8 - mmojas abcopOimonHas Oamrxs; 10 - monas KoHAeHcanOHHAs OarHs; 12

- XoJIoMIBHHUK; 13 - ckpy66ep Benrtypa ¢ 6pbisroynosurtenem; 14 - Bentuisitop; 15 - niHekoBslit-cmecutens; 16 - BI'C; 17 -

knaccudukatop; 18 - apobuika; 19 - abcopbep.

Ucxonnas DK mocTymaer B cemaparop, Iie CMEIIMBAeTCS C YNApeHHON KHCIOTOM, M CMECh HampaBIsIeTCS depes
HIDKHHE KaHAIBI B TEIIOOOMEHHBIe kKaMepsl. Tonounsle ra3sl mpu temmeparype 900-1000°C (pu cXUTaHUM MPUPOJHOTO rasa)
6apOOTHPYIOT Uepe3 cIoH KHCIOTHL. [Iapo’KHAKOCTHAas CMeCh BBIOpACHIBaeTCS Uepe3 BEPXHHE KaHAIBI B CEMapaTop. 37ech
yIapeHHass KHCTI0Ta OTJeIsIeTCs OT Mapora3oBoil (a3sl M CMEMMBaeTCS B HIDKHEH YacTH Cemaparopa ¢ MCXOXHOHM KHCIOTOH, a
Tapora3oBasi CMECh HAIIPaBISIETCS B y3eJI abcopOrmu.

Otxopsiye U3 KOHIEHTpaTopa 5 ra3bl MPOXOAAT JBe Mouble OamHu. B nepBoit abcopOrmonHoit amiHe 9 ynaBinBaroTCs
¢ropucteie coeaunenust ¢ nmonmyuerneM 8-10%-Hoit H2SiFes, Bo BTopoit koHeHCAMOHHO# OarHe 11 npu OXIakKIeHHH YaCTHYHO
KOH/ICHCHPYIOTCSl BOJASIHBIC Mapbl M JOIOJHHUTEIBHO MOIJIONIAIOTCS coenuHeHus ¢ropa. 3arem B abcopbepe Bentypu 14
ynapiuBaercst TyMaH GpochOpHON KUCIOTHI.

B anvocdepy

Tonamso,
il o
Bowiyx

DK

ynapennoii DK
CaCO3 Wa rasoo
15. 1

npoayxT
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Taxxe cocraBieHAa cXeMa MaTepUalbHBIX MOTOKOB UM  MaTepPHAJbHOrO OamaHca IOIYYEHHS KOPMOBOTO
MoHOKanbLui(ocara u3 riayboko obecdropenHoit DK ¢ ucnonb3oBanuem amaromura npu Hopme 100%. ns nomyueHus
1000 xr xopmoBoro MoHoKanbuuiihochara, Heodxoaumo 2700 xr ucxomnoit IDK u 45 kr muaromut, 1000 kr riy6oko
obechropennyto DDK pasmarats ¢ 383 Kr u3BecTHsIKa, HA CYLIKY moAaBats 1211 kr BuaxkHoro MoHokamibLuiipocdara u 300 kr
perypa (MK®:peryp = 1:0,3). [Tocne cymxu, odpasyerca 1000 Kr roToBOro mpoaykra.

BeiBoasl. Takum 00pa3oM pe3ysIbTaThl HCCIEJOBAHUS O KOHIIEHTPHPOBAHHIO U TiTyOokoMy obecdropuBannio DDK B
HPUCYTCTBUH KHCIOTHOPACTBOPUMOM OKHCH KPEMHHS - AUATOMHTA METOJOM OTAYBKH C HCIIOIB30BaHIEM I1apOra3oBOil cMecH B
6apOO0TaXKHBIX WJIM TapeNb4aThIX BBINAPHBIX alllapaTax MOKa3bIBAIOT, YTO IPH YCTAaHOBJICHHBIX ONTUMANBHBIX YCIOBHUIX CTEIICHb
obecropuBaHUs HCXOAHOW W mpenaBapuTebHO obechropennorr DDK cocraBmser 96,24-97,45% wu  99,88-99,93%,
COOTBETCTBEHHO. [Ipy 3TOM mMOMy4YeHHBI KOPMOBOH MOHOKaNbIHH(ochaT pa3iokeHneM W3BECTHSAKA C KOHLIEHTPHUPOBAHHON U
riay6oko obecdropenHoit DPK comepxur 0,006-0,002 % ¢ropa, 4yTo COOTBETCTBYET BCeM TPEOOBAHMAM, HPEIBSIBIIEMBIM K
KOpMOBBIM  (hocdatam. PaspaboraHbl NPUHIUNUANBHAS TEXHOJOTMYECKAas CXeMa, HOPMbBI TEXHOJOTHMYECKOTO peXuMa |
COCTaBJICHBl MAaTEPHAIIbHBII IIOTOK U GaaHC MPOU3BOCTBRA.
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SELECTION OF RESEARCH OBJECT BASED ON STUDYING THE CHEMICAL COMPOSITION AND
FUNCTIONAL PROPERTIES OF BARLEY GRAIN
Annotation

Based on the 2004-2024 database, the fact that the chemical composition of barley grain is important for the human body due to
its rich composition that fights chronic diseases has been studied. Based on the systematic mechanisms of the studied data, the
composition of local barley grains was determined as the object of study. Barley and its extracts are rich in over 30 ingredients to
combat over 20 chronic diseases (tocols and fortified starches). The antioxidant activity of ground barley sprouts and grains has
the same and different functional components. These data support the conclusion that harvested barley and its sprouts were the
best functional food for the ancient Babylonians and Egyptians, and show the influence of functional food components from
Pliocene hominids in Africa and Neanderthals in Europe on modern humans around the world. The article reveals the mechanism
of formation and action of the barley diet to overcome chronic human diseases, and also provides a scientific basis for the
development of functional products for the prevention and prevention of chronic human diseases.

Key words: barley grain, harvested barley sprouts, antioxidants, functional properties, disease prevention, local varieties,
climatic conditions, object of study.

BbIBOP OB BEKTA UCCIIEJOBAHUSA HA OCHOBE U3YUYEHUA XUMHUYECKOT'O COCTABA N
®YHKIAOHAJIBHBIX CBOMCTB 3EPHA SITYMEHSI
AHHOTaALIUSA

ITo 6a3e manubIX 2004-2024 ro0B M3y4eH TOT (aKT, YTO XUMUYECKUI COCTaB 3epHA SUMEHS BaXKCH JUIS OpraHM3Ma 4eloBeKa
BBUJly €ro 0Oratoro cocraBa, OOPIOLIErocs ¢ XPOHHYECKMMH 3a0oseBaHMsAMH. Ha OCHOBaHMM CHCTEMaTHYECKUX MEXaHH3MOB
W3yYEHHBIX JIAaHHBIX B KaueCTBE 00BEKTa MCCIEJOBAHUS OIPE/IENICH COCTaB 3€PeH MECTHOIO SYMeHs. SIYMEHb M ero 9KCTPaKTHI
6oratel 6onee uem 30 MHrpeaneHTaMu 1J1st 6OpHOBI ¢ Oostee yeM 20 XpOHMYECKUMH 3a00JIeBaHUAMHE (TOKOJIAMH M 00OTallleHHBIM
KpaxManaoM). AHTHOKCHIAHTHAss aKTUBHOCTh MOJIOTBIX POCTKOB H 3€pHA SIIMEHS UMeeT OANHAKOBEIE M Pa3HbIe (YHKIIHOHATEHBIE
KOMIOHEHTHL. DTH JaHHbIE TTOATBEPKAAIOT BEIBOJ O TOM, YTO COOPAHHBIN STIMEHb U €r0 POCTKHU OBLTH JTydIIel (yHKIHOHATEHOM
el A7 APeBHUX BAaBWIOHAH W ETUNTSAH, M IIOKa3bIBAIOT BIUSHHE (DYHKIHOHANHHBIX IHIIEBEIX KOMIIOHEHTOB OT
IUTHOIIEHOBBIX TOMUHUIOB B ApHKe U HeaHIepTaableB B EBpone Ha COBpPEeMEHHBIX JIIOJIEH BO BceM Mupe. B cratbe packpsIT
MEXaHU3M (POPMHUPOBAHUS U ACSHCTBHS SIMEHHOH IHWETHI HA MPEOJ0JICHNEe XPOHNIECKHX 3a00IeBaHUH UellOBeKa, a Takke JaHa
Hay4yHasi OCHOBa JuIsl Pa3paboTKM (YHKIMOHAJIBHBIX HPOAYKTOB Il NPO(UIAKTUKH M MPEAYNPEKISHUS XPOHUYECKHX
3a00JI€BaHUI YeNoBeKa.

KnroueBbie ciioBa: 3epHO siuMeHs, yOpaHHBIE POCTKHM SUMEHS, aHTHOKCHAAHTHI, ()YHKIMOHAJIBHBIE CBOMCTBA, MpoduiakTuKa
3a00JieBaHNiH, MECTHBIE COPTa, KIMMATHYCCKUE YCIIOBUSI, OOBEKT HCCICIOBAHUS.

ARPA DONINING KIMYOVIY TARKIBI VA FUNKSIONAL XUSUSIYATLARINI O‘RGANISH ASOSIDA
TADQIQOT OB’EKTINI TANLASH
Annotatsiya

Arpa donining kimyoviy tarkibi surunkali kasalliklarga garshi kurashuvchi boy tarkibi tufayli inson organizmi uchun muhim
ahamiyatga ega ekanligi, 2004-2024 yilgacha bo‘lgan ma’lumotlar ba’zasidan o‘rganildi. O‘rganilgan ma’lumotlarning tizimli
mexanizmlari asosida mahalliy arpa donlarining tarkibi tadqiqot ob’ekt sifatida belgilandi. Arpa va uning ekstraktlari 20 dan ortiq
surunkali kasalliklarga garshi kurashish uchun 30 dan ortiq ingredientga boy bo‘lib, ular undirilgan arpa nixolida oltita funksional
tarkibiy gismlar, (flavonoidlar, K, Ca vitaminlari va triptofan) va donalarida (b-glyukanlar, polifenollar, arabinoksilan,
fitosterollar, tokollar va mustaxkam kraxmal). Undirilgan arpa nixoli va donining antioksidant faolligi bir xil va turli xil
funksional komponentlarga ega. Ushbu ma’lumotlar undirilgan arpa va uning nixoli qadimgi bobilliklar va misrliklar uchun eng
yaxshi funksional ozig-ovqat bo‘lgan degan xulosani qo‘llab-quvvatlaydi, shuningdek, Afrikadagi Pliosen hominidlari va
Evropadagi neandertallardan butun dunyodagi zamonaviy odamlarga funksional parhez tarkibiy qismlarining ta’sirini ko‘rsatadi.
Ushbu magola insonning surunkali kasalliklarini yengish uchun arpa dietasining shakllanishi va ta’sir gilish mexanizmini ochib
beradi, shuningdek, insonning surunkali kasalliklarini oldini olish va profilaktikasi uchun funksional mahsulotlar ishlab chigish
uchun ilmiy asoslarni beradi.

- 343 -




0O¢‘zMU xabarlari Becrnuxk HYY3 ACTA NUUz | KIMYO | 3/1/1 2024

Kalit so‘zlar: arpa doni, undirilgan arpa nixoli, antioksidantlar, funksional xususiyatlar, kasalliklarni oldini olishi, mahalliy
navlar, iglim sharoiti, tadgigqot ob’ekti.

Kirish. Beshta surunkali kasallikni (diabet, yurak-qon tomir kasalliklari, ruhiy kasalliklar, surunkali nafas olish
kasalliklari va saraton) davolashning global giymati 2011 yildan 2030 yilgacha 47 trillion AQSh dollarini tashkil etadi [1]. Don
va mevalar tarkibida kam miqdorda mavjud bo‘lgan natriyni ko‘p iste’mol qilish butun dunyo bo‘ylab o‘lim va nogironlikning
kelib chigishiga asosiy xavf omili ekanligi asoslangan [2,3].

Qandli diabet tufayli yugori glikemik indeksli silliglangan guruch ishlab chigaruvchi 11 mintagada 1990 yildan 2023
yilgacha tug‘ilgan chaqaloqlarda nugson va yetishmovchiliklar kuzatilganligi tufayli 187 mamlakatning 21 mintaqasida o‘rtacha
umr ko‘rish davomiyligining eng katta gisqarishiga sabab bo‘lgan [4]. Fe, Zn va vitaminlar (VB1,VB2,VB12 va VC)
mikroelementlar yetishmasligi xavfi yugori [5].

Surunkali kasalliklarining tarqalishi sog‘lom ovqatlanishni o‘zgartiradigan ta’mga intilish bilan bog‘liq, ya’ni qadimgi
odamlar jigarrang guruchdan (kaliy va mikroelementlarning yugori migdori) va undirilgan arpa unidan foydalanishgan.

Shuningdek, bugungi kunda ommalashib bo‘lgan zamonaviy silliglangan guruch, oliy navli bug‘doy unidan va past
mikroelement tarkibiga ega bo‘lgan ozig-ovgat mahsulotlaridan voz kechishgan [6].

Tadgigotning nazariy asoslari. undirilgan arpa uni nafagat hujayralarni oziglantirish va inson tanasini zararsizlantirish
uchun eng yaxshi funksional 0zig-ovqgat mahsuloti, balki sog‘liq uchun juda ko‘p foydali ta’sirga ega bo‘lgan eng keng tarqalgan
biologik faol moddadir [7]. Undirilgan arpa unida (GAMK va SOD mavjud), (GAMK-Gamma-aminomaslyanaya Kkislota,
kimyoviy formulasi C4HsNO2. GAMK organizm tomonidan sintez qilinadigan va miyaning barcha sohalarida mavjud bo‘lgan
organik moddadir.

Bu markaziy asab tizimidagi asosiy impuls beruvchi neyrotransmitterdir, ya’ni nerv impulslarining uzatilishini
sekinlashtiradi va sinaptik birikmalarning taxminan 30-40% ga ta’sir qiluvchi asosiy qo‘zg‘atuvchi neyrotransmitter bo‘lgan
glutamat bilan raqobatlashadi. Tabiatda bu modda ba’zi o‘simliklarda, masalan, valerian yoki ko‘k choyda mavjud), (SOD-
superoksid dismutaza-nafas olish zanjiri orqali elektronlarning o‘tishi paytida hosil bo‘lgan yagona kislorodning dismutasiyasini
katalizlovchi antioksidant himoya fermenti. Bu ferment kislorodni iste’mol giladigan barcha hujayralarda mavjud va antioksidant
himoyaning eng muhim gismini ifodalaydi.

Shuningdek K-Ca, vitaminlar va triptofanning ta’sir qilish mexanizmi tufayli 20 dan ortiq surunkali kasalliklarga qarshi
kurashishi mumkin [8].

Undirilgan arpa uni har kuni istemol gilish past natriyli (<2 g), yuqori kaliyli (> 3,5 g), JSSTning magsadli iste’mol
darajasiga yetishi mumkin [9]. Undirilgan arpa unida 30 dan ortiq funksional ingredientlar 20 dan ortiq surunkali kasalliklarga
qgarshi kurashishi mumkin, arpa donalaridagi 15 ta funksional ingredientlar esa 11 ta surunkali kasallikning oldini oladi [10].
Undirilgan arpa unida LTP-(Lipid Transfer Proteins) mavjud, bu ogsillar o‘simlik hayotidagi eng muhim rollardan birini

Arpa doni Undirilgan arpa doni Undirilgan arpa niholi uni
o‘ynaydi. Shuningdek LTP2 geni ta’sirida sterollarning to‘planishini kuchaytiradi, bu abiotik stress reaksiyasida ishtirok etib,
hujayra ichidagi lipid transportiga vositachilik giladi [11]. Shunday qilib, undirilgan arpa uni insonning surunkali kasalliklarini
davolashda muhim rol o‘ynaydi.

1-jadval
Undirilgan arpa nixoli va doni inson kasalliklarining oldini olish mumkin bo‘lgan 20 dan ortiq surunkali kasalliklar.
Undirilgan arpa nixoli uni Undirilgan arpa doni
1 Aqliy gobilyatni yaxshilash. 1 Tana kuchi
2 Antidepressantlik gobilyati. 2 Allergik rinitni yumshatish
3 Uyquni yaxshilash. 3 Gipoxolesterin
4 Antidiabet 4 Antidiabet
5 Immunitetni oshirish 5 Immunitetni oshirish
6 Antioksidant 6 Antioksidant
7 Yallig‘lanishga qarshi 7 Yallig‘lanishga qarshi
8 Yurak gon-tomir kasalliklarini oldini olish 8 Yurak gon-tomir kasalliklarini oldini olish
9 Yurak kasalliklarini oldini olish 9 Kardioproteksiya
10 Qon hosimini tartibga solish 10 Qon bosimini tartibga solish
11 Antikanser 11 Yurakni etishmovchiligidan asrash
12 Jigar himoyasi 12 Insultning oldini olish
13 Detox 13 Gepatoproteksiya
14 Gipolipidemik 14 Xolelitiyozning oldini olish
15 Gastrointestinal 15 Gastroproteksiya
16 Antifatigueni rivojlantirish 16 Ichak salomatligi.
17 Lustilik 17 Antikanser
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18 Antigout 18 Metabolik sindromni yaxshilansh

19 Kalsiy go‘shimchasi 19 Surunkali buyrak kasalligini kamaytirish
20 Shikastlangan suyakni tiklash 20 Antiobezity.

21 Engillashtirilgan atopik dermatit 21 Giperlipedimiya

22 Antiaging 22 Atopik dermatitni yengillashtirish

Arpa doni don ekinlari orasida eng yugori funksional giymatga va antioksidant xususiyatlarga ega. Eriydigan tolalar b-
glyukanlar arpa, jo‘xori, qo‘ziqorin, xamirturush va dengiz o‘tlarida mavjud bo‘lgan polisaxaridlar guruhidir [12]. Oglangan arpa
doni to‘yimli ozig-ovqgat va stressga qgarshi vosita ekanligi sir emas [13]. Aynigsa, ba’zi polisaxaridlar va fitokimyoviy birikmalar
tufayli turli xil antioksidant xususiyatga egadir. Kundalik ratsionda arpa unini muntazam ravishda iste’mol qilish surunkali
kasalliklarning, ayniqsa diabet, yo‘g‘on ichak saratoni, giperlipidemiya, yuqori qon bosimi va o‘t toshlarining oldini oladi[ 14].

Tadgiqodning amaliy asoslari. arpa nafaqat dunyoning ba’zi mamlakatlarida asosiy oziq-ovqat, balki asosiy ozig-ovgat
hisoblanadi, funksional ingredientlarning eng boy don manbai va funksional ozig-ovqgat ekinlarining eng keng targalgan turi
hisoblanadi. Arpa donalari ozigaviy funksional tarkibiy gismlarga juda boy (2-jadval).

Arpa donalari va uning tashgi kepak gatlami funksional tarkibiy gismlarga, aynigsa tolaga, fenolik kislotalarga,
flavonoidlarga, fitosterollarga, alkilrezorsinollarga, benzoksazinoidlarga, lignanlarga, tokolga va foliy kislotasiga boy bo‘lib, ular
diabetga qarshi, saratonga qarshi, semirishga qarshi, yurak-qon tomir kasalliklariga qarshi profilaktika, antioksidant,
antiproliferativ. Shuningdek xolesterolni kamaytirish gobiliyatga ega, masalan: b-glyukan ( 2,35-7,32 %) va tokollarning
umumiy soni (36,9-71,6mkg); Arpa tarkibidagi 64 ta birikma 27 ta antosiyanin, 9 ta flavanol, 9 ta flavon glikozidlari va 19 ta
fenol kislotasi va aldegidlardan iborat.

2-Jadval
Surunkali kasalliklarning oldini olish uchun undirilgan arpa nixoli va donning funksional tarkibining spektral tahlili.
Tarkibi Mag ‘iz xolati Spektr
b-glyukan (%) Butun don 2.40~11.00
Chidamli kraxmal (%) Butun don 0,2~24,0
Endospermlar 0,53~0,90
Arabinoksilan (%) Arpa kepagi 1,97~8,42
Donli un 0,70~2,13
Butun don 150,0~300,0
Polifenollar (mg/100 g) Arpa kepagi 376,1~443,5
Donli un 129,9~160,7
Antioksidant faollik (%) Butun don 24.10~82.00
GABA (mg/100 g) Butun don 0,10~30,67
Ogsil % Butun don 9,51~20,46
Folatlar (mg/100 g) Butun don 51,8~103,3
Fitosterollar (mg/100 g) Butun don 76,1~115,3

2-Jadval taxliliga ko‘ra, arpa tarkibidagi semirishga qarshi asosiy tarkibiy qismlar b-glyukan, chidamli kraxmal,
polifenollar, oziga tolasi, arabinoksilan, tokollar va fitosterollardir. Arpa tarkibidagi b-glyukan semirishni sezilarli darajada
pasaytiradi, bu past zichlikdagi lipoprotein, umumiy xolesterin darajasini pasaytirishga yordam beradi. Semirib ketish va insulin
qarshiligi safro kislotalarining o‘zgarishi va arpa dietasida oziqa tolasining pastligi (b-glyukan) bilan bog‘liq. Fermentlangan
arpaning suvli ekstrakti b-glyukan va fenolik kislotalar (vanillin kislotasi va ferul Kkislotasi) tufayli semirishga qarshi ta’sir
ko‘rsatadi.

Arpa tarkibidagi saratonga qgarshi asosiy elementlar b-glyukan, fenollar, arabinoksilan, fitosterollar, lignan va chidamli
kraxmaldir. Antioksidant va immunomodulyatsion faollikka ega arpaning funksional tarkibiy qismlari saratonga qarshi ta’sirlar
bilan bog‘liq. Oziqa tolasi yuqori bo‘lgan arpa (b-glyukan) yo‘g‘on ichak saratoni va yurak-qon tomir kasalliklarining oldini
olishda muhim rol o‘ynaydi; past molekulyar og‘irlikdagi b-D-glyukan antioksidant va antiproliferativ faollikni oshirishi
mumkin. Fermentlangan arpaning suvli ekstrakti teri osti transplantatsiyasida o‘simta apoptozini keltirib chigarishi mumkin, bu
odamning yo‘g‘on ichak saratonini davolashda ozigaviy qo‘shimcha sifatida ishlatilishi mumkin.

Qon bosimini tartibga solishda, arpa b-glyukanlarini ko‘proq iste’mol qilish sistolik va diastolik qon bosimining
pasayishi bilan, ya’ni b-glyukanlarga boy dietalar sistolik gon bosimini 2,9 mm HG ga kamaytiradi. (95% SI 0,9 dan 4,9 mm HG
gacha)) va diastolik gon bosimi. 1,5 mm simob ustuni (95% SI 0,2 dan 2,7 mm HG gacha) b-glyukanlardagi o‘rtacha farq 4 g.
Arpa tarkibidagi yuqori molekulyar og‘irlikdagi b-glyukanni iste’mol qilish qon bosimini pasaytirishi mumkin.

Mabhalliy arpa donlarini iste’mol qilish najas massasining 33% ga oshishiga, najas Ph ning 7,24 dan 6,98 gacha
pasayishiga, najas konsentrasiyasining 42% ga oshishiga, butirat chiqarilishining 91% ga oshishiga, najas bilan umumiy KFA
sekresiyasining 57% ga va 33% ga pasayishiga olib keldi. Najasdagi p-krezol konsentrasiyasi, fermentlangan arpa ekstrakti (10
mg/100 g) spastik ich qotishini davolash uchun istigbolli laksatif vazifasini o‘tashi mumkin. Yo‘g‘on ichak sog‘lig‘ini yaxshilash
uchun butirik kislota arpa oziga tolasini mikrobiota bilan parchalash orgali ishlab chigariladi.

Surunkali buyrak kasalligini kamaytirishda arpa beta-glyukanlari qondagi PSS toksin darajasini pasaytirish va yo‘g‘on
ichakda SSFAS ishlab chiqarishni ko‘paytirish orqali ichak mikrobiota metabolizmidagi saxarolitik siljish bilan bog‘liq bo‘lib, bu
mikrobial kelib chiqadigan uremik toksin va buyrak yetishmovchiligining so‘nggi bosqichida yurak-qon tomir asoratlarini
kamaytirishi mumkin. Nonushta paytida arpa 10% va 20% istemol gilinganda umumiy xolesterin va trigliseridlar kamaytiradi.
Shu bilan birga, surunkali buyrak kasalligining 3-bosgichida bemorlarning ratsionidagi arpa ovqatlanish holati va buyrak
faoliyatini sezilarli darajada yaxshilaydi. Tokol (tokoferollar va tokotrienollar) arpa tarkibidagi yog‘da eriydigan komponentlar
sinfi bo‘lib, arpa murtagida juda boy. Arpa tokollari yuqori konsentrasiyasi va sakkizta faol vitaminlarning qulay tagsimlanishi
tufayli don tarkibida eng yaxshisidir. Arpa tokollari saratonga qarshi, yog‘ga qarshi va antioksidant ta’sirga ega va xolesterolni
kamaytirishi, gon tomir xavfini kamaytirishi va yurak-qon tomir va yurak kasalliklarining oldini olishi mumkin.

Xulosa. ushbu ilmiy ishda diabetga qarshi, yog‘ga qarshi, saratonga qarshi, antioksidant, yallig‘lanishga qarshi,
immunomodulyatsion, kardioprotektiv, gastroprotektiv va gepatoprotektiv xususiyatlarni o‘z ichiga olgan arpa donalarining aniq
samaradorligini umumlashtiradi, shuningdek arpa donalari gon bosimini pasaytirishi mumkin; yurak-gon tomir kasalliklarining
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oldini olish; xolesterin migdorini optimallashtirish; ichak salomatligi va metabolik sindromni yaxshilash; yurak kasalliklarining
oldini olish; surunkali buyrak kasalligini kamaytirish, allergik rinit va atopik dermatitni yengillashtirish va jarohatni davolash
imkoniga ega ekanligi, ushbu donning mahalliy navlaridan tadqiqod obektida foydalanishni asoslaydi.
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MOJYUYEHHUE CYJb®ATA MATHHUS ITYTEM U3MEJLUYEHMSI JOJIOMHUTA B CEPHOM KUCJIOTE
AnHOTaNMsS

B crartee wu3ydeH mpomecc pasoKeHUS JONOMHTA JlexkaHaOaICKOro MeECTOPOXKAEHHs cepHoH kucmorod. [Ipomece
neHooOpa3oBaHus ObUIa MPEIOTBpAIleHa ¢ IMPUMEHEHHEM IOBEpXHOCTHO-aKTHBHOTO BemlecTBa. IlokasaHo, 9To deM OoJblre
HOPMBI CEpHOW KHCIIOTBI, YE€M BBILIE CTEHCHb IIepexo/ia KOMIIOHEHTOB B XHUIKYIO (azy. C ydeToM pacxona KHCIOTHI, CTCHCHH
pa3NoKeHHsI U KOHICHTPAHs Cylb(daTa MarHus B JKUAKOH (a3e ONTUMAaTbHOW HOPMOHN CEpHOU KHCIOTHI MOXHO MpUHATH 100-
110% ot crexuomeTpuu. [Ipu 3TOM CTENEeHb pa3IoKeHUS KapOOHATOB KajblHs U MarHus cocrasisieT 90-93,5%. Obpasyromuecs
0CaJIKi, COCTOSIIHNE U3 Cyb(ara Kaabliis H HEAO0PA3I0KEHHOTO J0JOMHUTA MPEeUIaraeTcss NPUMEHSTh B Ka4YeCTBE CTPOUTENBHBIX
MatepuaioB. V3 KHUIKOW YacTH CyCIEH3WHM MyTeM Kpucramm3anuu monydarorcs MgSO4 7H20 (rentaruapar). Paspaborana
0JI0K-cXeMa IoTy4eHH s cyabdaTa MarHus IUKINIECKUM CIIOCOOOM.

KnroueBblie ci1oBa: TOIOMHUT, CepHas KHUCIOTA, CTENEHb HEPEXOJ, COCTaB TBEPHOH M >KMAKOH (a3, ocaloK THICa, PAcCTBOP
cyibdat Maraus, 6JI0K-cxema.

OBTAINING MAGNESIUM SULFATE BY BREAKING DOWN THE DOLOMITE OF THE PEASANT CONE IN
SULFURIC ACID
Annotation

The article studies the process of decomposition of dolomite from the Dekhkanabad deposit with sulfuric acid. The foaming
process was prevented by using a surfactant. It has been shown that the higher the norm of sulfuric acid, the higher the degree of
transition of the components into the liquid phase. Taking into account the acid consumption, the degree of decomposition and
the concentration of magnesium sulfate in the liquid phase, the optimal rate of sulfuric acid can be taken to be 100-110% of the
stoichiometry. In this case, the degree of decomposition of calcium and magnesium carbonates is 90-93.5%. The resulting
sediments, consisting of calcium sulfate and underdecomposed dolomite, are proposed to be used as building materials. From the
liquid part of the suspension, MgSO4 7H20 (heptahydrate) is obtained by crystallization. A block diagram for the production of
magnesium sulfate by a cyclic method has been developed.

Key words: dolomite, sulfuric acid, degree of transition, composition of solid and liquid phases, gypsum sediment, magnesium
sulfate solution, block-scheme.

DEHQONOBOD KONI DOLOMITINI SULFAT KISLOTASIDA PARCHALASH ORQALI MAGNIY SULFATINI
OLISH
Annotatsiya

Dehqonobod koni dolomitini sulfat kislotasi bilan parchalash jarayoni tadqiq etilgan. Ko‘piklanish jarayoni sirt-faol moddasi
qo‘llash orqali bartaraf etilgan. Ko‘rsatganki, kislota me’yori qancha yuqori bo‘lsa, komponentlarning suyuq faza o‘tish darajasi
shuncha yuqori bo‘ladi. Kislota sarfi, parchalanish darajasi va suyuq fazadagi magniy sulfati kontsentratsisini inobatga olgan
holda kislota magbul me’yorini stexiometriyatdan 100-110% deb gabul gilish mumkin. Bunda kalsiy va magniy karbonatlari
parchalanish darajasi 90-93,5% oralig‘ida bo‘ladi. Kalsiy sulfati va parchalanmay qolgan dolomit mineralidan tashkil topgan
cho‘kmalarni qurilish materiallari sifatida qo‘llashga tavsiya etiladi. Suspenziyaning suyuq fazasidan kristallash yo’li bilan
MgSO4 7H20 (geptagidrat) olinadi. Siklik usulda magniy sulfat olishning blok-sxemasi ishlab chigilgan.

Kalit so‘zlar: dolomit, sulfat kislotasi, o‘tish darajasi, qattiq va suyuq fazalarning tarkibi, gips cho‘kmasi, magniy sulfati
eritmasi, blok-sxema.

Kirish. Magniy sulfati qishlog xo‘jaligida magniy va oltingugurt saqlovchi o‘g‘it sifatida qo‘llaniladi: u hosildorlikni
oshiradi, mevalarda kraxmal va vitaminlar miqdorini oshirish orqali kartoshka va sabzavotlarning ta’mini yaxshilaydi [1, 2].

Magniy birikmalari reagent sifatida sanoat tarmoglarida keng targalgan. Qurilish sanoatida - magniy sementga
qo‘shimcha sifatida qo‘llaniladi, magnezit (MgCOsni 700°C haroratda MgO shaklida yoqish mahsuloti). Magniy tuzlari, tabiatda
asosan MgClz va MgSO4 dan tashkil topgan. MgSO4 ning suvli eritmalari ko‘pincha “quyuqlashtiruvchi moddalar” deb ataladi.
Ularsiz suv bilan aralashtirilgan kaustik magnezit asta sekin qattiqlashadi. Pulpa va qog‘oz sanoatida xlor o’z ichiga olgan
oqartirgichlardan foydalanganda, shuningdek, yong‘inga chidamli qog‘oz mahsulotlarini ishlab chiqarishda qog‘ozning fizik-
mexanik xususiyatlarini yaxshilashga imkon beruvchi plomba va komponent sifatida ishlatiladi. Kimyo sanoatida - sintetik
yuvish vositalarining tarkibiy gismi va peroksid birikmalarining stabilizatori sifatida ishlatiladi [3].

Mavzuga oid adabiyotlar tahlil. Hozirgi vaqtda O‘zbekistonda dolomitdan magniy sulfat ishlab chigarilmaydi va
barcha iste’molchilar uni chetdan Xitoy, Turkiya va Ukraina kabi davlatlardagi ko‘p yillik salmoqli tajribaga ega katta
kompaniyalardan o‘simliklarni zararkunanda, kasallik va begona o‘tlardan himoya qilishda foydalaniladigan yuqori samarali agro
kimyoviy vositalarni hamda o’simliklarni rivojlanishida qo‘llaniladigan turli sifatli va hamyonbop o‘g‘itlarni sotib olishadi.
Respublikamizning ko‘pgina viloyatlari hududlarida dolomit konlari mavjud, undan tashqari sulfat kislota ishlab chiqarishi
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mavjud. Istigbolli va iqtisodiy yo‘nalishlardan biri, bu qishloq xo‘jalik gishloq xo‘jaligi issiqxonalari ehtiyojlari uchun magniy
sulfati ishlab chigarishini tashkil etishdir.

Ushbu ishlarda [4, 5] dolomitni sulfat kislota bilan parchalash orgali magniy sulfati

kristallarini olish quyidagilarni bosqichlarni o‘z ichiga oladi:

- dolomitni sulfat kislota bilan parchalash;

- hosil bo’lgan suspenziyani va cho‘kmani filtrlash orqali magniy sulfati eritmasi (asosiy filtrat), cho‘kma gips va yuvish
filtratini olish;

- asosiy filtradan MgSOa4-7H20 ni kristallash va aylanma eritma tarkibidan ajratib oihlish;

- mahsulotni quritish;

- aylanma eritma va yuvish fil tratini suyultirish eritmasi sifatida dolomitning parchalanish bosgichiga gaytarish.

Jarayon sharoitlarini o‘rganishda magniy sulfat kristalli gidratidagi suv miqdori pH ga bog’liq ekanligi aniqlandi. Asosiy
filtratdan MgSO4-7H20 tuzi pH=4-5 bo‘lgan eritmalarda kristallanadi. Mahsulot MgSQ4-6H20, ehtimol MgSOs-5H20 va sulfat
kislota aralashmasi pH=3 qiymatlarda mavjud bo’ladi. Mahsulot kristall gidratlarning aralashmasi bo‘lgan texnik shartlar
talablariga javob beradi va sulfat kislota iste’molining stixometrik tezligida olinishi mumkin. Tadgigot shuni ko‘rsatadiki, sulfat
kislota me’yori stexiometriyadan 85-90% dan taxminan 3 soat da parchalanish vaqtida erishiladi.

Suspenziyaning suyuq fazasida magniy sulfatning optimal kontsentratsiyasi parchalanish bosqichida hosil bo‘ladi,
mahsulot suspenziyasi va kristallanishning keyingi filtrlash jarayonlari 30% ni tashkil giladi. Mahsulot ajratilgandan keyin 20-
25% MgSO4 va yuvish eritmasi bo’lgan aylanma suyuqligi 20-30% MgSOs4, 0’z ichiga olgan gips cho‘kindini yuvgandan keyin
filtrat dolomitni parchalash uchun suyultirish bosgichiga yuboriladi. Amalga oshiriladigan barcha bosgichlardagi harorat magniy
sulfati va uning kristalgidratlari: eruvchanlik [6] va suvsizlanishi bilan bog‘liqdir [7].

Tadgiqot metadologiyasi. Ushbu ishda magniy sulfati olish uchun xom ashyo sifatida Dehgonobod koni dolomiti olindi.
Sulfat kislotasi me’yori kaltsiy va magniy parchalashga 100 dan 150% oralig‘ida olindi. Parchalanish jarayonini 30 daqiqa
davovimida 40°C haroratda olib berildi.

Laboratoriya tadqiqotlari davomida ko‘pik hosil bo‘lishi kuzatildi. Uni bartaraf etish

magsadida NovoFoam 11X072 markali sirt faol moddasi qo‘llanildi. Aniqlanishicha, 1% li suvli eritma shaklida 5 kg/t
dolomit sarflanganda ko‘piklanish sodir bo’Imaydi.

Quyidagi usulda [5] ko‘rsatilganki, dolomit unini parchalash namunalari tarkibiga kislotalarda erimaydigan qoldiq 0,3-
20,0 mikron o‘lchamdagi zarrachalarga ega dispers qo‘shimchalarni o‘z ichiga oladi, ularning miqdori 2,7 dan 13% gacha tashkil
etgan. Aynan shu dispers zarrachalar suspenziya filtrlash jarayoniga salbiy ta’sir giladi. Dolomitda kamgina erimaydigan qoldiq
bo‘lsa ham, suyultiruvchi eritmada to‘planib, u jarayonda smrkulyatsiyalanadi va mahsulotning ifloslanishiga olib keladi.

Dehgonobod koni dolomitini (26,53% CaO, 13,57% MgO, 0,261% Fe203, 0,19% Al203, 0,80% SOs, 35,64% COz,
0,56% erimaydigan qoldiq ) 40°C harorat va 30 dagiqa davomida 40% li sulfat kislota bilan parchalash jarayoni tadqiq etildi.
Dastlabki xomashyolar, parchalash mahsulotlari, suyuq va qattiq fazalar tarkibi ma’lum usullarda aniqlandi.

Tahlil va natijalar. Dehqgonobod koni dolomitini sulfat kislotasi me’yoriga bog‘liq ravishda parchalashda dolomit
komponentlarining suyuq fazaga o‘tish darajasi 1-jadvalda keltirilgan.

1-jadval
Dolomitni sulfat kislota bilan parchalashda komponentlarning eritmaga o’tish darajasi
H2S04 Komp larning eritmaga o'tish darajasi, og‘ir. % S:Q
Me’yori, % CaO MgO Fe;03 Al,O3 SOz nisbati
100 15,68 90,00 25,00 26,00 56,20 4,39
105 16,79 91,70 28,50 27,10 56,78 453
110 17,09 93,50 33,40 28,00 56,94 4,63
115 17,42 94,30 36,70 29,00 57,11 4,74
120 17,95 94,80 40,30 30,80 57,38 4,85
125 19,94 95,00 45,00 32,00 58,42 501
130 21,93 95,10 48,00 34,60 50,45 518
135 23,52 95,30 52,40 37,60 60,28 534
140 24,58 95,30 56,00 39,20 60,83 547
145 26,33 95,30 59,90 41,30 61,73 564
150 28,65 97,00 65,00 42,00 62,94 5,84

Olingan ma’lumotlarga ko‘ra, kislota me’yori qancha yuqori bo‘lsa, komponentlarning suyuq faza o‘tish darajasi shuncha
yuqori bo’ladi. Kislota sarfi va parchalanish darajasini inobatga olgan holda maqbul kislota me’yorini stexiometriyatdan 100-
110% deb gabul gilish mumkin. Bunda kaltsiy va magniy karbonatlari parchalanish darajasi 90-93,5% oralig‘ida bo’ladi.
Suspenziyada S:Q og‘irlik nisbatlari 4,39-4,63:1 ni tashkil etadi. Suspenziya yengil oquvchan, uni filtrlashda texnologik
giyinchilik tug‘dirmaydi. Natijalar shuni ko‘rsatdiki, kislotaning 100% me’yorida SaO ning eritmaga o‘tish darajasi 15,68%,
MgO — 90,0%, Fe:03 — 25,0%, Al203 — 26,0%, SO3 — 56,20%. Kislotning 110% me’yorida bu ko’rsatkichlar mos ravishda
17,09%, 93,5%, 33,40%, 28,0%, 56,94% ni tashkil etadi.

2 va 3-jadvallarda filtrlash jarayonidan so’ng olingan cho‘kindi va filtratlarning kimyoviy tarkiblari keltirilgan.

2-jadval
Dolomitni sulfat kislota bilan parchalashda hosil bo‘lgan cho‘kmalarning kimyoviy tarkibi
H2S04 Komp lar miqdori, og‘ir. %
Me’yori , % CaO MgO Fe,03 Al,Os SOs
100 24,95 1,70 0,20 3,40 35,64
105 25,40 1,39 0,19 3,29 36,29
110 25,97 1,07 0,17 3,18 37,09
115 26,51 0,92 0,16 3,08 37,87
120 27,00 0,82 0,15 2,95 38,57
125 27,22 0,78 0,13 2,87 38,89
130 27,42 0,76 0,13 2,74 39,17
135 27,66 0,73 0,11 2,60 39,51
140 27,98 0,72 0,10 2,50 39,96
145 28,14 0,71 0,09 2,40 40,20
150 28,17 0,45 0,08 2,37 40,24
3-jadval

Dolomitni sulfat kislota bilan parchalashda hosil bo‘lgan filtratlarning kimyoviy tarkibi
[ H2504 [ K tlar migdori, og‘ir. % |

P
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Me’yori, % CaO MgO Fe,03 AlOs SO3
100 1,9 349 0015 0,27 8,93
105 1,62 339 0,016 0,27 9,05
110 1,32 3,31 0,018 0,27 9,10
115 1,04 3,20 0,019 0,27 9,15
120 0,80 3,09 0,020 0,27 9,22
125 0,68 2,97 0,022 0,27 941
130 0,58 2,86 0022 0,28 9,59
135 0,47 2,76 0,023 0,29 9,74
140 0,34 2,66 0,024 0,29 9,85
145 0,27 2,56 0,025 0,30 10,01
150 0,25 2,52 0,026 0,29 10,22

Unga ko’ra, sulfat kislotasining magbul deb qabul gilingan 100-110% me’yorlarda cho‘kindilar tarkibida 24,95-25,97%
Ca0, 1,07-1,70% MgO, 0,17-0,20% Fe203, 3,18-3,40% Al20s3, 35,64-37,09% SOs qolganligi aniglandi (2-jadval). Cho‘kindilar
asosan CaSO42H20 va parchalanmay qolgan dolomit mineralidan iborat. Magniy sulfatini olish jarayonida hosil bo’lgan ushbu
cho‘kmalarni qurilish sanoatida qo‘shimcha sifatida foydalanish mumkin [8].

3-jadvalda Dehqonobod koni dolomitini sulfat kislotasi me’yoriga bog‘liq ravishda parchalashda hosil bo‘lgan suyuq
filtratlarning kimyoviy tarkibi keltirilgan. Jadvaldagi ma’lumotlardan ko’rinib turibdiki, suyuq faza tarkibi asosan MgSO4 7H20
va reaksiyaga kirishmay qolgan sulfat kislotasidan tashkil toshgan. Qo‘shimchalar sifatida FeSO42H20, A12032H20 va
CaS042H20 larni keltirib o‘tish mumkin. Demak, kislotaning 100% me’yorida tarkibida 1,90% CaO, 3,49% MgO, 0,015%
Fe203, 0,27% Al203, 8,93% SOs va 110% me’yorida 1,32% CaO, 3,31% MgO, 0,018% Fe20s3, 0,27% Al20s, 9,10% SOsbo’lgan
erimalar olingan bo‘lib, ular kristallash yo‘li bilan MgSOa4 7H20 (geptagidrat) olish mahsuloti hisoblanadi.

O‘tkazilgan tadqiqotlar asosida magniy sulfatini olish texnologiyasi ishlab chiqish uchun siklik usulda magniy sulfatni
ishlab chiqarish ogimi tavsiya etilgan (1-rasm).
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1-rasm. Mahalliy dolomitni sulfat kislotali parchalash orgali MgSOa4 7H20 olish jarayonining printsipial blok sxemasi.

Magniy sulfati ishlab chiqarish jarayoni quyidagi bosqichlarni o‘z ichiga oladi [9]:

— aylanma eritma qo‘shish orgali dolomit suspenziyasini tayyorlash;

— gipsni yuvishda hosil bo’lgan yuvindi filtrati ishtirokida dolomitni sulfat kislotasi

bilan parchalash;

— cho‘kindi — gipsni filtrlash va 60°C haroratdagi suv bilan uch karralik yuvish;

—asosiy filtratdan magniy sulfat kristalizator reaktorida 20-25°C gacha sovutish va

kristallash;

— sentrifugada filtrlash yo‘li bilan magniy sulfati kristallarini ajratib olish;

— magniy sulfati kristallarini issig havo bilan quritish;

— Sentrifugada hosil bo‘lgan aylanma eritma va gipsni yuvishda hosil bo’lgan yuvindi suvlar jarayonga qaytarish.

Xulosa va takliflar. Dolomit unini 40 %-1i sulfat kislotasi bilan parchalash jarayoni tadqiq etildi. Ko’piklanish jarayoni
sirt-faol moddasi qo‘llash orqali bartaraf etilgdi. Sulfat kislotasining maqbul me’yori sifatida stexiometriyatdan 100-110% deb
gabul gilindi. Bunda kaltsiy va magniy karbonatlari parchalanish darajasi 90-93,5% oralig’ida bo‘ladi. Hosil bo‘lgan cho‘kmani
qurilish materiali sifatida qullashga tavsiya etiladi. Suyuq faza esa magniy sulfati uchun xomashyo hisoblanadi. Magniy sulfat
olishning blok-sxemasi ishlab chiqildi. Shunday qilib, laboratoriya tadqiqotlari mahalliy dolomit asosida gishloq xo‘jaligi
issigxonalarida samarali qo‘llaniladigan magniy sulfatini sanoat migyosida ishlab chigarish mumkinligini tasdiglaydi.
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N3YYEHUE 3HAYEHUSA OBCA U CEMSH KOPUAHJIPA B HAPOJTHOW MEJUIIAHE
AnHOTaNMsS

B nmaHHOW cTaThe paccMOTpeHO HH(OPMATHBHBIA aHanuW3 XuMHueckoro cocraa Obca (Avena sativa L.) u kopuanapa
(Coriandrum sativum L), ux mpuMeHeHHs: B HAPOJHOM U HAyYHOH MEAMLUHE. DTH pacTeHHUsI 00JIaa0T JIeueOHBIMU CBOHCTBAMHU
U MCIOJB3YIOTCS UL JICYCHHS] MHOTHX 3a00JeBaHHil, B TOM YHCIE CEpJEYHO-COCYIUCTHIX, HEBPOJOTMYECKUX, XKEIYITOYHO-
KUIICYHBIX, PECTUPATOPHBIX, META0OINIECKUX, 3a00eBaHuil moUeKk U medeHd. O030p IaeT mpeAcTaBlIeHHE 00 Y9acTHE JTHUX
JIEKapCTBEHHBIX PACTCHUH B JICYCHUH Pa3IMYHbIX 3a00J1€BaHUI B METULIMHE.

Kuarouesbie cioBa: Avena sativa L., Coriandrum sativum L, caxapuslii aiua0eT, OKHpEHHE, aHTHOKCHIAHT, TeMaTonpoTeKTOp,
HPOTHBOBOCHAIUTENIBHOE CPEACTBO, CEPACUHO-COCYAUCTBIE 3a00IICBaHHS.

STUDYING THE IMPORTANCE OF OATS AND CORIANDER SEEDS IN FOLK MEDICINE
Annotation

This article discusses an informative analysis of the chemical compositions of Avena sativa L. and Coriandrum sativum L., their
use in folk and scientific medicine. These medicinal plants are used to treat many diseases, including neurological,
gastrointestinal, respiratory, metabolic, renal and hepatic disorders. The review gives an idea of the participation of these
medicinal plants in the treatment of various diseases in medicine.

Key words: Avena sativa L., Coriandrum sativum L, diabetes mellitus, obesity, antioxidant, hepatoprotector, anti-inflammatory
agent, cardiovascular diseases.

SULI VA KASHNICH URUG‘INING XALQ TABOBATIDAGI AHAMIYATINI O‘RGANISH
Annotatsiya

Magolada suli (Avena sativa L.) va kashnich urug‘i (Coriandrum sativum L) kimyoviy tarkibi, xalq tabobati va ilmiy tibbiyotda
qo‘llanilishi bo‘yicha ma’lumotlat tahlil qilinadi. Ushbu o‘simliklar dorivor xususiyatga ega bo‘lib, ko‘plab kasalliklarni,
jumladan, yurak-gon tomir, nevrologik, oshgozon-ichak, nafas olish, metabolik, buyrak va jigar kasalliklarini davolash uchun
go‘llaniladi. Ushbu sharhda ushbu o‘simliklarning tibbiyotda turli kasalliklarni davolashda ishtiroki hagida tushuncha beriladi.
Kalit so‘zlar: Avena sativa L., Coriandrum sativum L, gandli diabet, semizlik, antioksidant, gepatoprotektor, yallig‘lanishga
qgarshi, yurak-qon tomir kasalliklari.

Kirish. Dunyo migyosida metabolik kasalliklar, jumladan diabet va yurak-gon tomir kasalliklaridan aziyat chekayotgan
bemorlar soni tez sur’atlarda oshib bormoqda. 2016 yilda 650 millionta semirish aniglangan bo‘lsa va buning oqibatida 2030
yilga kelib 23,6 millionga yagin odam yurak-gon tomir kasalliklaridan vafot etishi taxmin gilinmoqda [18]. Jahon sog‘ligni
saglash tashkiloti ma’lumotlariga ko‘ra, hozirgi kunda butun dunyo bo‘ylab o‘limning asosiy sababi yurak-gqon tomir
kasalliklaridir [16;17].

Qandli diabetni davolashda giperglikemiyani samarali nazorat qilishdan tashqari dislipidemiyaga ijobiy ta’sir ko‘rsatish
kerak. Hozirgi vaqtda mavjud bo‘lgan diabetga qarshi dori-darmonlarning aksariyati lipid ko‘rsatkichlari va xavf omillariga
ijobiy ta'sir ko‘rsatmaydi. Shu sababli, bir vaqtning o‘zida giperglikemiya, dislipidemiyani korreksiyalash uchun nisbatan salbiy
ta’siri past bo‘lgan yangi terapevtik vositalar kerak.

Shu sababdan, hozirgi kunda butun dunyoda xalq tabobatiga qizigish ortib bormoqgda. O‘simliklar yugori antioksidant
xususiyatlarga ega bo‘lgan turli xil ikkilamchi metabolitlarning boy manbalari hisoblanadi. Dorivor o‘simliklardan olingan
farmatsevtika mahsulotlari tibbiyotda foydali xususiyatlari hamda jarrohlik va kimyoviy dorilarga nisbatan kamroq asoratlari
tufayli qo‘llanilmoqda. Meva va sabzavotlarga boy parhezlar yurak-qon tomir kasalliklari xavfini kamaytirishi gayd gilinadi.
O‘simlik tabobati butun dunyoda ko‘plab kasalliklarni davolashda qo‘llaniladi, jumladan diabetni an’anaviy davolashda 800-
1200 ga yaqin o‘simliklar qo‘llaniladi [5]. Kashnich urug‘i va suli xalq tabobatida ko‘plab kasalliklarni davolashda keng
foydalaniladi. Ushbu sharh bu o‘simliklarning xususiyatlari, biologik faolliklarini yaxshiroq tushunishga yordam beradi va
kelgusidagi tadgigotlar uchun yangi yo‘nalishlarni tagdim etadi.

Coriandrum sativum L. Dorivor o‘simliklar bilan bir qatorda eng foydali efir moylari bo‘lgan ziravorlardan
biri Coriandrum sativum L. hisoblanadi. Bu o‘simlik gandli diabet, dislipidemiya, ovqat hazm qilish buzilishi, meteorizm,
uyqusizlik, buyrak kasalliklari, ishtahani yo‘qotish, teri kasalliklari, stomatit, laringit, bosh og‘rig‘i va yurak urishi buzilishi kabi
turli kasalliklarni davolash uchun foydalaniladi. Zamonaviy tadgigotlarda kashnich anksilotik, antikonvulsant, migrenga garshi,
neyroprotektiv, analgetik, diuretik, antidiabetik, antimutagen, antigelmintik, gepatoprotektiv, gipoglikemik, gipolipidemik,
gipotenziv, saratonga qarshi va antioksidant ta'sir ko‘rsatishi aniqlandi [9].

Kashnich barglari va urug‘lari xalq tabobatida ko‘z kasalliklari, teri kasalliklari, laringit, astma, ovgat hazm gilishini
yaxshilash, gastrit, qusish, ko‘ngil aynishi, yurak urishini yaxshilash, bosh aylanishi, gijja kaslliklari va jinsiy quvvatni oshirishda
qo‘llaniladi [9]. Kashnich urug‘ining gipoglikemik va gipolipidemik ta'siri in vivo tajribalarda tasdiglangan [1]. Ko‘pgina
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tadgiqotlarda kashnich urug‘ini lipid ko‘rsatkichlariga ijoboy ta'sir qilishi anigqlandi. Kashnich lipid almashinuvi yo‘llarining turli
fermentlarini modulyatsiya gilishi hamda triglitseridlar (TG) va xolesterin migdorini pasaytirishi mumkin. Misol tarigasida, 3-
gidroksi-3-metil-glutaril-koenzim A reduktaza (HMG-CoA reduktaza) faolligi C. sativum tomonidan ingibirlanadi. Kashnich
lipidlarning ko‘proq parchalanishiga olib keladigan LXAT va to‘qima lipaza faolligini kuchaytiradi [1]. Kashnich urug‘i moyi
UX, TG va ZPLP ni kamaytiradi, ZYuLP ning miqgdorini oshiradi.  Tadqiqotchilarning fikriga ko‘ra, kashnich urug‘i
qo‘llanilganda jigar xolesterini sezilarli darajada kamayishi bu uning safro kislotalariga parchalanish tezligi sintez tezligidan
yuqori bo‘lganligi sabablidir. Bundan tashqari, C.sativum urug‘i ekstrakti yuborilgan quyonlarning najas moddasida xolesterin va
fosfolipidlar ajralishining ko‘payishi aniqlandi. Umuman olganda, kashnich urug‘i sterollari va stanollari xolesterinning ichakda
so‘rilishini kamaytiradi, neytral najas sterolining chiqarilishini oshiradi va jigarda xolesterin to‘planishini oldini oladi [8].

Tadgiqotlarda aniglanishicha, diabetik sichqonlarni kashnich urug‘larining polifenol fraksiyasi bilan davolash glikoliz,
glyukoneogenez, glikogenoliz jarayonlari fermentlari faolligiga ta’sir etish orqali qonda glyukoza miqdorini nazorat qilishi
mumkin va gipoglikemik faollikni namoyon giladi [10].

C. sativumning yana bir potensial kardioprotektiv ta'siri uning antigipertenziv xususiyati bilan bog‘liq. Kashnich
barglarining metanol va suvli ekstraktlari kaliydan ko‘ra siydikda natriyning ko‘payishini ko‘rsatdi, bu diuretik ta'sir uchun
xavfsiz bo‘lishi mumkin [15].

Kashnich urug‘i etanol ekstraktini yuborish AST va ALT faolligining pasayishiga, SOD, CAT va GP Kkabi jigar
antioksidant fermentlarining ko‘payishiga, jigar nekrozida gepatotsitlarning regeneratsiyasiga olib keldi. Shuningdek, TNF-a,
NF-KB, kaspaza 3 migdorlarini va jigar ishemiyasi reperfuzion shikastlanishida nekrozni kamaytirishi aniglandi [9].

Kashnich antibakterial va yallig‘lanishga qarshi vosita sifatida ham keng qo’llaniladi [12]. Kashnich barglari (havo
qismlari) va urug‘lar (mevalar) uchuvchi komponentlari boshqa ekstraktlarga qaraganda kuchliroq mikroblarga garshi ta'sirga
ega. Bakteriyalar va zamburug‘lar ustidagi mikroblarga qarshi faollik kashnich urug‘i efir moylari faol komponentlarining
mikroblarga ingibitiv va halokatli ta'siri bilan bog‘liq [7].

Kashnich barglari va urug‘larining eckstrakti hamda moyi kuchli antioksidant ta'sirga ega. C. sativum ko‘plab
tadgiqotlarda yugori antioksidant faollikka ega ekanligi isbotlangan va bu asosan kashnichning polifenollari, vitaminlari va sterol
tarkibiy gismlarining faolligi bilan uzviy bog‘liq [11]. Tadqiqotlarda, kashnich urug‘ining suvli ekstrakti superoksid dismutaza
(SOD), katalaza (CAT) va glutation (GSH) migdorinini oshirishi va lipid peroksidatsiyasini kamaytirishi gayd gilingan. Kashnich
mevalarining metanolli ekstrakti sezilarli antiradikal ta'sirini ko‘rsatadi [1].

Xususan ta’kidlab o‘tish kerakki, C.sativum antioksidant xususiyati bilan bog‘liq bo‘lgan mexanizm skvenjer
retseptorlari (SRB1) miqdorini ingibirlashidir, bu o‘z navbatida ko‘pikli hujayralar hosil bo‘lishining sonini kamaytiradi va
aterogen plaklarni kamaytiradi. Shu sababli, kashnich ekstrakti Ox-LDL ning rivojlanishini dozaga bog‘liq holda pasaytiradi
[13;15].Shuningdek, kashnich efir moyi sichqonlarda saraton modelida teri osti o‘smalarining og‘irligi va hajmini kamaytiradi

[6].

Kashnich an'anaviy va xalq tabobatida uyqusizlik, bosh og‘rig‘i va depressiyani davolash uchun ishlatiladi. Kversetin va
izokversetin kabi kashnich flavonoidlarining markaziy benzodiazepin retseptorlariga yuqori yaginligi, kashnich tarkibidagi
linalolning glutamatergik va nikotinik kislota bilan bog‘liqligi anksilotik ta'sirga olib kelishi mumkin. Linalol epilepsiya va
migrenga qarshi faollikni ham namoyon qiladi. Kashnich urug‘i efir moyi xotirani yaxshilaydi, antioksidant tizim, laktat
degidrogenaza faolligi, B-amiloid miqdori va gippokampusda DNKning parchalanishi, neyroyallig‘lanishni kamaytirdi. Efir
moyining asosiy birikmasi sifatida linalol ushbu ta'sirlarning ko‘pchiligi uchun javobgardir [7]

Kashnich urug‘ining suvli va etanolli ekstraktini og‘rigni qoldiruvchi xusiyatga ega ekanligi ham ta’kidlanadi [1]. Bu esa
linalolning ko‘plab neyromediator retseptorlari faoliyatini modulyatsiya qilishi bilan bog‘liq

Teri kasalliklarida kashnich urug‘i moyi sezgir teriga tinchlantiruvchi ta'sir ko‘rsatishi mumkin [8]. Shuningdek, u
quyosh nuridan himoya qilishda va dermatitlarni davolashda samarali ta’sir etadi.

Olimlar, kashnich mevasini zararsiz ishlatilishi mumkin bo‘lgan I sinf o‘simlik sifatida ta’kidlaydi.

Avena sativa L. Avena sativa L. uglevodlar, sterollar, lipidlar, ogsillar, alkaloidlar, saponinlar va flavonoidlarni o‘z
ichiga olgan kimyoviy tarkibga ega. Bundan tashqari, f-glyukan, kraxmal, amilaza, vitaminlar va minerallarni o‘z ichiga oladi.
Tarkibidagi fenol birikmalar tufayli yuqori antioksidant xususiyatlarga ega. Ko‘plab xususiyatlari tufayli tibbiyotda kasalliklarni
davolash va oldini olishda qo‘llaniluvchi o‘simlik hisoblanadi [7] .

Avena sativa L. - Poaceae oilasiga mansub ikki yillik o‘simliklar. Ular salqin va nam ob-havo sharoitida o‘sadi. Xalq
tabobatida, suli foydali deb hisoblanadi, chunki ular ogsil, tola, vitaminlar va minerallarga boy. Xususan, jo‘xori tarkibida yuqori
darajadagi ogsillar va lipidlar, shuningdek muhim aminokislotalar, masalan, lizin va 2-6% B-glyukan mavjud va shuning uchun
yuqori giymatli ekin sifatida tan olingan. Globulin suli tarkibidagi ogsilning 70-80% ni tashkil giladi. Suli tarkibida 5-12% yog*
bo‘lib, taxminan 95% palmitin, olein va linolen kislotalar va 75-80% to‘yinmagan yog* kislotalardir. Ushbu to‘yinmagan yog"
kislotalari turli xil fiziologik xususiyatlarga ega, masalan, demensiyaning oldini olish va antioksidant faollikni namoyon giladi.
So‘nggi paytlarda to‘yinmagan yog* kislotalari qonda xolesterin miqdorini kamaytirishi ko‘rsatildi, bu esa suliga funksional 0zig-
ovqat sifatida gizigishni kuchaytirdi. Suli tarkibida polifenollar, jumladan, kofein kislotalari, kumar, gall, gidroksibenzol, vanil
kislotalar va boshqgalar mavjud. Bundan tashqari, ogsillar, B-glyukan, saponin, albumin, prolaminlar va glutelinlar kabi suli
kepagidan olingan qo‘shimcha mahsulotlar ham ozuqaviy modda sifatida qimmatlidir. Butun suli donini iste'mol qilish ta'sir
qiluvchi komponentlari tufayli sog‘liq uchun foydali hisoblanadi [3;11].

Sulining eriydigan tolaga boy tarkibi yurak-qon tomir kasalliklari xavfini kamaytiradi. Xususan, 3-glyukan suli tarkibida
(37-43%) mavjud bo‘lgan eruvchan tolali, qonda xolesterin darajasini pasaytirish uchun mas'ul bo‘lgan asosiy tarkibiy qismidir.
Shuningdek, suli ogsillari gonda umumiy xolesterin va ZPLP-X miqdorini pasaytiradi [4]. Sulidan olingan B-glyukan
gipoglikemik va qon bosimini boshqarish kabi ta'sirga ega ekanligi aniqlangan. Bundan tashqari, suli tarkibidagi -glyukanlar
oshqozon-ichak yallig‘lanishini yengillashtirdi, oshqozon, ko‘r ichak va yo‘g‘on ichakda laktobakteriyalarni rag‘batlantiradi.
Saraton va yuqumli kasalliklarga garshi eng samarali hisoblanadi [2;12].

Tadgiqotlarda sulining etanolli ekstraktlari diabet modelida yarani davolovchi xususiyatlarga egaligi aniglandi hamda
antioksidant flavonoidlar va glikozid birikmalari neyromuskulyar regeneratsiyada ijobiy rol o‘ynashi namoyon bo‘ldi [4]. Suli
iste’moli yurak-qon tomir kasalliklari, saraton va 2-toifa diabetga ta'sir gilishini ko‘rsatadigan ko‘plab tadgiqotlar mavjud. U
qandli diabet bilan og‘rigan bemorlarda qondagi glyukoza va insulin miqdorini kamaytirish uchun xizmat qiladi [14].
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Qandli diabetni davolash uchun yangi parhez aralashuvini ishlab chiqish juda dolzarbdir. So‘nggi yillarda diabetning
tarqalishi keskin oshdi. Statistik natijalar shuni ko‘rsatdiki, 2021 yilda 6 milliondan ortiq o‘lim bevosita diabet tufayli yuzaga
kelgan. Yangi holatlarning targalishi ham kundan-kunga ortib bormogda. Shuning uchun diabetning oldini olish va yangi parhez
tadbirlarini izlash juda zarur. Asal bilan to‘yintirilgan suli diabetga qarshi ta'sirni va glyukoza miqdori, lipid ko‘rsatkichlarini
nazorat qilish va oksidlovchi stressdan himoya qilish uchun samarali terapevtik yondashuvni namoyish etdi[14]. Ko‘pgina
tadgiqotlar shuni ko‘rsatdiki, suli diabetga va yurak-qon tomir kasalliklari, gipertenziya va dislipidemiya kabi boshqa ko‘plab
muammolarga samarali ta'sir ko‘rsatadi. B-glyukan xolesterin, glyukoza va insulin miqdorini pasaytirishda muhim rol o‘ynaydi
[4].

Oddiy suli ozugaviy giymatini hisobga olgan holda, unib chiggan yangi suliga gizigish ham asta-sekin ortib bormoqda.
Nihol - bu urug‘ning namlikni so‘rib olishi va yosh ildiz va kurtaklar hosil gilish uchun turli metabolik jarayonlarni boshdan
kechiradi. Aniqlanishicha, nihol jarayonida urug‘ va uning endospermidagi turli fermentlar ning yuqori faolligi, ozuqa
moddalarining maksimal miqdori ta'minlanadi. Suli tarkibida avenantramid kontsentratsiyasi unib chiggandan keyin unib
chigishdan oldingi bilan solishtirganda sezilarli darajada oshadi [6].

Shuning uchun, suli boshqga o‘simliklarga qaraganda ancha chidamli va zamonaviy o‘simlik modelini o‘zida mujassam
etgan [4; 6].

Shunday qilib, suli o‘ziga xos xususiyatlari kelgusi yillarda yangi funksional farmakologik vositalarni ishlab chigish
uchun bir nechta imkoniyatlarni tagdim etishi mumkin.

Xulosa. Adabiyotlar tahlili shuni ko‘rsatadiki, suli (Avena sativa L.) va kashnich urug‘i (Coriandrum sativum L)ning
turli kasalliklarni davolashdagi samarali ta’siri ularning faol birikmalar sinfiga boyligi bilan bog‘liq bo‘lishi mumkin. Keltirilgan
ma’lumotlar o‘simliklarni bioaktiv birikmalarning yuqori manbai ekanligini ko‘rsatdi. Demak, ushbu o‘simliklarni tarkibiy
qismlarining turli kasalliklarga ta’sirini o‘rganish bo‘yicha tadqiqotlar davom ettirilishi lozim.
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BJUSHUE HEKOTOPBIX ®AKTOPOB HA KATAJIUTUYECKHN CUHTE3 BUHUJIOBBIX Y®UPOB
KAPBOHOBBIX KHCJIOT
AHHOTALHSA

W3ydeHO peakiMd BHHUIUPOBAHWS IIEIAPrOHOBOM, JHAHTOBOW M BaJepHAHOBOW KHCIOT, BBISABICHO BIUSHHUS IIPHPOJIBI
KATaIN3aTOPOB U TEMIIePaTypbl Ha MPOLECC TeTepOreHHO-KATaIUTHIECKOr0 BHHWIMPOBAHUS, KOTOPBIH BO BCEX CIydYasx
o0Opasyercsi UX BHHWIOBBIC dHpHl. B KauecTBe KaTalu3aTopa HCIOJNB30BaHA alleTaT IUHKA, aleTaT KaJMUs, [HHKOBOW COJb
BBIOPaHHBIX KapOOHOBBIX KUCIIOTHI, MPOIIUTAHHOTO OKCH/IA aTFOMUHHS M aKTUBHPOBAaHHOTO yriisi. Habmromaetcs, 4To B KauecTBe
HOCHUTENS KaTaJu3aTOPOB OKCHUJ ATIOMHHHS 00Jice aKTUBHEE, UCM aKTHBHPOBAHHBIN yroib. ITO OOBSICHAETCS TEM, YTO OKCH]I
ATIOMUHHUS SBJISICTCS HE TOJBKO HOCHTENIEM, a TaK)KE BBIMOJIHACT (QYHKIHIO aKTHBATOpa KaTauu3aropa. Takke BBIBICHO, YTO
[MHKOBasi COJIb KCIIOJIb30BAHHON KapOOHOBO# KHCIOTHI SIBISIETCS AKTUBHBIM KaTadM3aTOPOM [UISl BUHMIMPOBAHUS HMMEHHO
JMaHHbIA KUCIOTh. Ha OCHOBE MPOBEICHHBIX HCCIICNOBAaHUI BHUHUIHPOBAHUS KapOOHOBBIX KHCJOT YCTAHOBICHHO, HYTO C
YBEJIMYECHHEM MOJEKYSIPHOH Macchl anupaTHueckuX KapOOHOBBIX KHCIOT BBIXOABl X BHHHIIOBBIX J(HPOB 3HAYUTEIHHO
yMeHIaeTcsi. BanepraHoBasi KUCIOTa sIBIsIeTCss Ooliee aKTUBHOM, YeM JHAHTOBAs M MEIaproHOBas KUCIOTHL. BBIXOZBI HX
BUHHJIOBBIX 3(GHPOB cocToBiseT 57,2%, 63,4% u 79,3%, COOTBETCTBEHHO.

KnwueBble cioBa: BHHWIOBBIE SQHPHI, PEaKIUH BUHIIMPOBAHUE, TETCPOTCHHBIA KaTanu3, KapOOHOBBIC KHCIIOTHI,
MeNaproHoBasi KMCJIOTa, SHAHTOBAs KUCIIOTA, BAICPUAHOBAs KUCJIOTA, KATAIN3aTOP, OKCU ATFOMHHUS, aKTUBUPOBAHHBIN yTOJIb.

THE INFLUENCE OF SOME FACTORS ON THE CATALYTIC SYNTHESIS OF VINYL ESTERS OF
CARBOXYLIC ACIDS
Annotation

The study of the reaction of vinylation of pelargonic, enanthic and valeric acids and the influence of the nature of catalysts and
temperature on the process of heterogeneous catalytic vinylation showed that in all cases their vinyl esters are formed. Based on
the data of the study, it is observed that aluminum oxide is more active as a catalyst carrier than activated carbon. This is due to
the fact that aluminum oxide is not only a carrier, but also performs the function of a catalyst activator. It was also found that the
zinc salt of each carboxylic acid is an active catalyst for the vinylation of this particular acid. On the basis of the studies of
vinylation of carboxylic acids, it was found that with an increase in the molecular weight of aliphatic carboxylic acids, the yields
of their vinyl esters significantly decrease. Valeric acid is more active than enanthic and pelargonic acids. The yields of their
vinyl esters are 57.2%, 63.4% and 79.3%, respectively.

Key words: vinyl esters, vinylation reactions, heterogeneous catalysis, carboxylic acids, pelargonic acid, enantiic acid, valerian
acid, catalyst, aluminum oxide, activated carbon.

KARBON KISLOTA VINIL EFIRLARINING KATALITIK SINTEZIGA BA'ZI OMILLARNING TA'SIRI
Annotatsiya

Pelargon, enant va valerian kislotalarning vinillash reaksiyalari hamda Kkatalizatorlar tabiati va haroratning geterogen katalitik
vinillash jarayoniga ta’siri o‘rganildi, barcha hollarda ularning vinil efirlari hosil bo‘lishi aniglandi. Katalizator sifatida rux
asetat, kadmiy asetat, alyuminiy oksidi va faollangan ko mirga shimdirilgan tanlangan karbon kislotaning ruxli tuzi ishlatiladi.
Tadgigot ma'lumotlariga asoslanib, alyuminiy oksidi faollangan ko mirga garaganda katalizator tashuvchisi sifatida faolroq
ekanligi kuzatiladi. Buning sababi, alyuminiy oksidi nafagat tashuvchi, balki katalizator faollashtiruvchisi vazifasini ham
bajaradi. Bundan tashqari, har bir karbon kislotaning ruxli tuzi ushbu kislotaning vinillash uchun faol katalizator ekanligi
aniglandi. Karbon kislotalarning vinillanishini o'rganish asosida alifatik karbon kislotalarning molekulyar og'irligi oshishi bilan
ularning vinil efirlarining unumi sezilarli darajada kamayishi aniglandi. Valerian kislota enant va pelargon kislotalarga
garaganda faolroq. Ularning vinil efirlarining unumi mos ravishda 57,2%, 63,4% va 79,3% ni tashkil giladi.

Kalit so'zlar: vinil efirlar, vinillash reaksiyalari, geterogen kataliz, karbon Kkislotalar, pelargon kislota, enant kislota, valerian
kislota, katalizator, alyuminiy oksidi, faollangan ko’mir.

BBenenne. CeromHsi C IOMOIIBIO COBPEMEHHBIX HHHOBAIIMOHHBIX TEXHOJIOTHMH, OCHOBAaHHBIX Ha JUBEPCHPHKAIINI
HeTera3oBoil OTpaciu, MONYYaloT pa3IUYHbIE OPTraHUYECKUE COCJUHEHWS] C OWONOTHYECKHM AaKTUBHBIMH W APYTUMHU
YHUKaIbHBIMH cBOHCTBaMu [1]. BBeqeHue BUHMIBHOIM TPYNIBI B COCTAB OPraHMYECKUX COSTUHEHHUI 3aHMMaeT 0c000e MECTo U
OCYIIECTBIIAETCS IJIaBHBIM 00pa3oM, ¢ MCIIOIb30BAaHHEM alleTHIICHA U Ps APYIMX €ro NMpOU3BOAHBIX. IIpH 3TOM moiyueHHbIE
BUHHJIOBBIC COSIMHEHHS, B OCHOBHOM IIPUMEHSIOTCS JUIS CHHTE3a HOJIMMEPOB C PA3IMNYHBIMU LICHHBIMH (PM3UKO-XMMUYECKUMH U
AKCIUTyaTallMOHHBIMU CBOMCTBaMH, HCHIOJIb3YEMbIX B MEUIMHE, PAAUOTCXHUKE, XUMUYECKON MPOMBIIIICHHOCTH [2-5].
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JInst TOydeHUs! CIIOXKHBIX BHHIJIOBEIX 3(HMPOB IIMPOKO PACHPOCTPAHCHHBIM CIIOCOOOM SIBISICTCS. TOMOTEHHO- YIIH
reTEePOreHHO-KATAIUTHYECKOTO0  BUHWIMPOBAHME KAapOOHOBBIX KHMCJIOT —AUETWJICHOM B IPHUCYTCTBHHM TI'ETEPOTCHHBIX
KaTanu3atopoB. [Ipy rOMOTEHHBIX YCIOBHSX IIPOLECC MPOBOAATCS aTMOCGHEPHBIX M BBICOKHX IABICHHSAX, a I'€TEePOreHHBIX
YCJIOBHAX OCYILIECTBISIETCS B HOTOKE NpU aTMOC()EPHOM [NaBICHHH. BuHHIOBBIC 3(upPBHI KapOOHOBBIX KHUCIOT 007ataloT
aJIre3MOHHBIMU CBOWCTBAMH, U IOJMMEpHI Ha MX OCHOBE B OCHOBHOM HCIIOJIB3YIOTCS B IPOU3BOJCTBE KJIGEB M MaTEpUaIoB I
HOKPBITHS PAa3IMYHBIX HoBepxHOcTed [6]. OHM 00mamaroT GHONOTHMYECKOH aKTMBHOCTBIO M HCIOJB3YIOTCS B MEAWIMHE IS
JIeYeHHs Pa3INYHBIX 3a00JIeBaHUil, OTKPHITHIX PaH, 00JIEYTONSIOMNX CPECTB, PACTBOPHUTEINICH B KaUeCTBE UCXOIHOTO CHIPBS JUIS
MHOTHX INIPEnapaToB [7], SMyJIbraTopsl Ul SMYJIECHOHHBIX KPacoK, COSIUHEHUs, YITydIalolye BI3KOCTh CMa30YHbBIX Macels,
HCIIOB3yeMbIe B Ka4eCTBE CIIMBAIOIINX areHTOB B PE3HHOTEXHUIECOH IPOMBIIUIEHHOCTH [8].

Heo0xomumo oTmeTuth, 4ro B Y30eKHCTaHE MOCIEAHUE TOAbl yBeIWdwiaack HoObya HedTH. bonbpinoe 3HaueHne u
Oynyliee MMeeT U3BJICUCHHE U3 COCTaBa HE()TH I'eTepPOATOMHBIX COCIMHEHHH, TAKMX KaK KHUPHbIE KapOOHOBBIE KUCIOTHI, H HX
nocneayromas nepepadotka [9,10].

Ieny: VI3ydeHus BIMSHHME TEMIIEpaTypbl M IPUPOIbI KAaTalW3aTOPOB Ha PEaKUUs TIeTepOreHHO-KATATUTHYECKOTO
BUHHJINPOBaHHE HEKOTOPBIX KapOOHOBBIX KHCJIOT — (TIEIaprOHOBOI, SHAHTOBOH M BaJIepHAaHOBOH KHCIIOT).

Jnst  comocraBieHWs MeXaHW3Ma BHHIIMPOBAaHMS KapOOHOBBIX KHCIOT B KadecTBe OOBEKTOB HCCIICIOBAHMS
OTJINYAIONIUXCS CTPYKTYPOH, B3SITHI IIEJIaprOHOBAsI, JHAHTOBAs U BAJIEPHAHOBEIE KUCIIOTEL.

Martepnanbl M MeTOABI MCCIeJ0BAHUA: [ eTeporeHHO-KaTaJNTHYeCKas BHHIJIMPOBAHHE KHCIOT IIPOBOAMIACE B
BEPTHKAIBHO PaCIOJIOKEHHOM Ia30(ha3HOM MPOTOYHOM peaKkTope U3 KBaplia B IPHCYTCTBUH KaTalN3aTOPOB HA OCHOBE alleTaTOB
IIMHKa ¥ KaJMHS, a TAKKe LHHKOBOIl CONHM BBIIICYKAa3aHHBIX KHCJIOT HAHCCCHHBIH Ha aKTUBUPOBAHHBIA Yroib M OKCH[
ATFOMHHHS.

PesyabTathl M MX o0cy:kaenue: IIpoBeneHa peakuus aneTHICHa C KapOOHOBBIMH KHCIOTAMH: IEJaproHOBOM,
SHAHTOBOH, BaJepHaHOBOW KHCIOT. OmpeneneHo, 4To BO BCeX Clydasx 00pa3yloTcsi BUHHIIOBBIC 3(GMpBI BBIICYKa3aHHBIX
KapOOHOBBIX KUCIIOT C pa3IMYHBIMU BBIXOJJAMH. PeakIiys mpoTeKaeT 1o cxeme:

O 0
Il Kat/ "C Il
R—C—OH+ CH=CH » R—C—O—CH=CH,
rae R=- CsHi7, CeHis, CaHo.
IIpu 5TOM NONy4YeHHBIE pe3yJIbTaThl IPUBE/ICHEI B Ta0II. 1.
Tabnmma 1
BnusHue mpuponpl KaTanu3aTopa Ha PEAaKIHMI0 BHHIIMPOBAHUS MEIAprOHOBOM KUCIOTHI (MOJBHOE COOTHOILICHHUE
nenaprososas kucaora:Cz2Hz = 1:4-5, temneparypa 300 °C)

Ne Karaausarop BbIxo1 BHHHII0BOT0 3¢Hpa nejapr il kneaotel (%)
1. Al203 _

2. AxTiBrpoBaHHEIH yroas/Zn(CH3CO0), 332

3. Al,03/Zn(CH3CO0)2 51,3

4. Al,03/Cd(CH3C0O0)2 374

5. AxruBupoBanHslii yrosn/Zn(CgH17C00)2 43,8

6. Al03/Zn(CgH17C0O0)2 55,4

Cpenn MCIIONBb30BAHHBIX KaTaIN3aTOPOB ISl BHHIUIMPOBAHUS IIE€IAPTOHOBOM KHCIOTHI HanOOJiee aKTHBHBIM SIBIISICTCSI
KaTaJnu3aTop Ha OCHOBE LIMHKOBOI COJM IENaprOHOBOH KHCIOTHI, B TPHCYCTBHH KOTOPOTO BBIXOJ BHHHJIOBOTO 3(upa
MeIaproHOBON KUCIOTHI cocTaBisieT 55,4%. B ciyuae mpUMeHEHUs aleTaToB LUHKA U KaJMHs BBIXOJ IPOAYKTa COCTOBIAET
cooTBeTCTBEHHO 51,3 u 37,4%.

Mexanu3Mm 00pa3oBaHKs BUHHIOBOTO ()Mpa YHAHTOBOW KUCIOTHI B NMPHCYTCTBHU KaTalu3aTopa Ha OCHOBE IIMHKOBOW
COJI SHAHTOBOH KHCIIOTHI CIEAYIOMINIL: CHaYaNa alleTUICH aAcopONpyeTcsi Ha MOHBI IUHKA (AKTHBHBIE IIEHTPHI KaTall3aTopa) C
00pa3oBaHMEM T-KOMIUIEKCA, Jajiee MPOWCXOANUT BHYTPHKOMIUIEKCHAs aTaka AaKTUBHPOBAHHOM  MOJICKYNBI ameTHIeHa C
MOJIEKYJIOH YHAaHTOBOW KHCIIOTHI, KOTOPOIi JJajiee ¢ pa3lioxKeHneM 00pa3ys ero BUHHIIOBBIN 3(Up U CBOOOIHBINA KaTaIH3aTop:

Zn?*(CgH13COO0),
Zn?*(CeH13C00); + HC=CH Z=—= HC=CH =——>

L +CgH H
= Zn**O—C—CgHas _*CeH13CO0H

|
CH=CH—0O—C—CgHis

— = Zn?*(CgH13CO0),~ + C6H13<',1—O—CH=CH2

I[J'lﬂ ONpECACIICHUA BJIUAHUC TIPUPOIALI Kap6OHOB]>IX KHUCJIIOT HAa HMX BHUHWUJIMPOBAHUEC M3yqua peaKkuysga anucTUJICHOM
SHAHTOBOW KHCIIOTHI C y4aCTHEM KaTajlM3aTOPOB: alleTaT I[MHKA HAHECEHHbBIH HAa aKTHBHPOBAHHBIA YrOIb;, aleTaT [UHKA U
KaJIMHsI @ TAK)Ke [UHKOBBIA COJIb YHAHTOBOI KHCIOTHI, HAHECEHHBIN HA OKCH/A aTfOMHUHUS. [IpH 3TOM IMOJydYEeHBI CIEIYIOIIHE
pe3ynbTatsl (Tadi.2).

Tabauma 2
BnusHMe mpuponbl KaTaaM3aTopa Ha PEaKLUI0 BUHWJIMPOBAHUS SHAHTOBOM KUCIOTHI (MOJIBHOE COOTHOILEHHE 3SHAHTOBOM
kucnote:C2H2 = 1:5, remneparypa 300 °C)

Ne Karanuzarop BbIxo1 BUHHJIOBOTO 3()MpPa JHAHTOBOH KHCJIOTHI
%)

1. Al,O3 5,0

2. AxrtuBupoasHbIil yrons/Zn(CHsCOO)2 434

3. Al,03/Zn(CH3CO0)2 61,8

4. Al;03/Cd(CH3CO0)2 52,7

5. AktuBupoBanHslii yross/ Zn(CsH13CO0)2 54,2

6. Al203/Zn(CsH13C0O0)2 63,4
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IlomyuenHsle pe3ynbTaThl HOKa3aid, YTO IIPH BUHWJIMPOBAaHWUHM SHAHTOBOW KHCIOTHI B INPHUCYTCTBHH KaTallM3aTopa
OKCHJa aTIOMHHHUS C HE3HAUUTENbHBIM BBIXOJOM 00pa3yeTcs BHHMIIOBBIA 3(Hp 3HAHTOBOM KHCHOTHL. IIpu mpoBeneHuu
npoliecca B IPUCYTCTBUM KaTalM3aTopa alerara IHHKa, HAHECEHHOTO Ha aKTUBMPOBAHHBIN YTojb, BUHWIOBBIH 3Up 3HAHTOBOM
KUCIIOTBI o0Opaszyerca ¢ BbixogoM 43,4%. C y4acTueM KaTalu3aTOpoB — ameTaTsl LUHKA U KaJMHA BBIXOA IPOAYKTa
YBEJIHMYUBACTCSI U COOTBETCTBEHHO cOCTaBIAAOT 61,8 u 52,7%. DTo 00BsICHAETCS T€M, YTO MOHBI IUHKA aKTUBHEE, YEM HOHBI
KagMUs WM TIpH OCYIIECTBIECHHE IIpollecca AaleTWICH AaKTHBHEE B3aHMOJACHCTBYeT C IIMHKOM, 4YeM ¢ KaaMmueM. Taxoke
Ha0omaeTcs, 9YTo B KauyecTBE HOCHTENS KaTaJM3aTOpOB OKCHJ aJIOMHHHWS Oojee aKkTHBHEe, YeM aKTHBHPOBAHHBIN YroJb.
Hamnpumep, npu ucnons3oBanun Zn(CeH13COO)2 HaneceHHoit Ha akTuBHpoBaHHOTO yris ¥ Al203 BIXOA BHHHJIOBOrO 3¢upa
cocraBisteT 54,2 u 63,4% COOTBETCTBEHHO. DTO OOBACHSIETCS TEM, YTO OKCHJ AJIOMHMHMS SBIISIETCS HE TOJHLKO HOCHTEIEM, a
TaKXKe BBIIOJHACT (PYHKIHMIO aKTHBATOPa KaTaIH3aToOpa.

H3BecTHO, YTO TIeTepOreHHO-KaTATUTHUECKUE  PEaKIMU OCYILIECTBISIFOTCS IPHU BBICOKHX TEMIIEpaTypax U 3TO
CYILECTBEHHO BIUSET HAa BBIXOJBI 00Pa3yIOLUIUXCS MPOAYKTOB. MICXOs M3 3TOTO TaKXkKe UCCIEN0BAHO BIMSHUE TEMIIEPATyphl Ha
BBIXOJ| BHHMJIOBOTO 3(Mpa MeTaproHOBOH, 3HAHTOBOM U BaJlepHAHOBOM KHCIOT B TPHUCYTCTBHM Hauboyee aKTUBHOTO
KaTaJu3aTopa Ha OCHOBE [IMHKOBOM COJIM BBIIICYKA3aHHBIX KHCIIOT. (TabmuIpt 3-5).

Tabmuma 3

BumsiHue TeMIiepaTypbl Ha BBIXOJ] BAHHJIOBOTO 3dupa nenaproHoBoit kuciotsl (karamuzarop Al203/Zn(CsHi17COO0)2)

70

55 4 57,2

Buixon,%
2

30

20

10

200 220 240 260 280 300 320 340 360

Temmomeparypa,., °C

U3 nansbix (Tabn. 3) cnenyer, uyro mpu 230 °C  BeIxoJ BHHMIOBOro 3¢upa cocraBmsier 15,6 %. C yBennueHuem
Ttemmepatypbl 10 320 °C BBIXOJ TOCICIHETO YBEIMYHBACTCS W AOXOMUT na 57,2%. JlanbHeiiee yBeTHYCHUE TEMIIEPATyPhI
HPUBOJUT K CHIDKEHHIO €T0 BBIXOJIA.

Takum o0Opa3oM, Ui MOMYYSHUS] BUHHJIOBOTO 3(Hpa MeIaproHOBON KHCIOTHl peakIuell aleTiIeHa ¢ 3TOH KHUCIOTOH
ONTHMAJIbHBIMH YCIIOBUSIMU siBJIsitoTCst: Katamuzatop Al203/Zn(CsH17CO0)2 , Temnepatypa 320 °C.

Tabmmma 4
BrusiHre TeMepaTyphl Ha BBIXOJ BUHUIIOBOTO 3¢upa s3HaHTOBOU KucioThl. (katamusarop Al203/Zn(CsHiz COO)2)
70 63,4
= 60 ==
= 51,3
S so 45,7
=
-]
40
1,3
30
20
10
o
iso0 200 250 300 350 400
TemmepaTypa, °C
Tabnuna 5

BisiHre TeMIIepaTyphbl Ha BBIXOJ BUHUIIOBOTO 3(dupa BanepranoBoi kuciothl (katanuzatop Al203/Zn(C4HoCOO)2)
20

= 79,3
= SO
=
Z 70
=)

60

s0

40

30

20

10

o

150 200 250 300 350 400

Temumeparypa, °C

CormacraBiieHue NOJYYEHHBIX PE3YJIbTATOB IIPHU BUHUJIMPOBAHUUN HeIIapl"OHOBOfI, SHAHTOBOU U BaIIepPIaHOBOﬁ KHUCJIOThI
IIOKa3ajl0o, 4YTO BbIXOJ BHHHIIOBOI'O 3(1)1/Ipa BaJ'ICpHaHOBOﬁ KHUCJIOTBI Hepeo6na/:[aeT HaJl BBIXOJOM BHHHUJIIOBOI'O 3(1)I/Ipa
HeHapI‘OHOBOﬁ M DHAHTOBOM KHMCJIOTBL. DTO OOBSICHSIETCS TEM, 4YTO IIpU Ipouecce O6p830BaHI/II/I BHUHHJIOBOT'O 3(1)1/Ipa OCHOBHOWM
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CTangued sBIAeTCs aACcopOLMs aneTWICHa Ha IOBEPXHOCTH KaTalH3aTopa M ATOT IPOLEcC OJAarompusTHAa MPOUCXOAUT B
MPUCYTCTBUM BaJIEpPUAaHOBOM KHCIIOTHI.

Takum 00pa3oM, Ha OCHOBE NPOBEICHHBIX HCCICAOBAHMH BHHUIMPOBAHUS KapOOHOBBIX KHMCIIOT YCTAHOBJEHHO, YTO

BaJIepHaHOBasl KUCJIOTa sIBsIeTCs Oojiee aKTHBHOI, YeM IenaproHOBas M YHAHTOBAsl KUCIOTA. BBIXOABI MX BUHUIOBBIX Y(HPOB
coctoBister 57,2, 63,4 u 79,3%, cooTBeTCTBeHHO. Tarke BBISBICHO, YTO LIMHKOBAS COJb KaKAOH KapOOHOBOW KHCIOTHI
SIBIISICTCS] aKTUBHBIM KaTAJTU3aTOPOM JIJIsl BUHIIIMPOBAHHS UMCHHO JTaHHBIA KACIIOTHI.

10.
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ORGANIK KIMYODA “AROMATIK UGLEVODORODLARNING NOMLANISHI, IZOMERIYASI VA OLINISH
USULLARI” MAVZUSINI O’ QITISHDA ZAMONAVIY KIMYOVIY KOMPYUTER DASTURLARIDAN
FOYDALANISH
Annotatsiya
Mazkur maqolada oliy o'quv yurtlarida organik kimyo fanida “aromatik uglevodorodlarning nomlanishi, izomeriyasi va olinish
usullari” mavzusini o'qitishda an’anaviy va noan’anaviy uslublar yordamida o’tilgan darsda talabalarning o’zlashtirish
ko’rsatgichlari muhokama qilingan. Shuningdek kimyoviy kompyuter dasturlaridan foydalanish samaradorligi tahlil qilingan.

Kalit so’zlar: “chem draw”, “chem 3D”, optimallashtirish, izomerlar.

HCIIOJBb30BAHUE COBPEMEHHbBIX XUMHWYECKNX KOMIIBIOTEPHBIX IIPOT'PAMM B [TPEIIOJABAHUU
TEMbI “HAUMEHOBAHMUE, N30MEPHUS U CITIOCOBBI NIOJTYUYEHUSI APOMATHYECKHUX
VIJIEBOJIOPOJIOB” B OPTAHUYECKOM XUMHWH
AHHOTaALHSA
B naHHO# cTaThe 00CYKIAINCh ITOKA3aTeIN YCBOCHHS YYAIlMMUCS YPOKa, IIPOBEICHHOTO ¢ MCIOIb30BAHUEM TPAIUIIMOHHBIX U
HETPaJMIMOHHBIX METOIMK IIPENOJaBaHHs TEMbl ‘‘HaMMEHOBAHHME, H30MEpUs M CIOCOOBI MOJYYEHHS apOMATHYECKHX
YIJI€BOIOPOJOB” B OPraHWYECKOW XMMHHU B BBICIIMX YYEOHBIX 3aBeACHHUSAX. Taioke Obula mpoaHanm3MpoBaHa 3(PQEKTHUBHOCTD

UCIIOBb30BaHMs XUMHUUECKAX KOMIIBIOTEPHBIX IIPOTPaMM.
Karwuessie cioBa: “chem Draw”, “Chem 3D”, onTuMu3anus, H30Mephl.

THE USE OF MODERN CHEMICAL COMPUTER PROGRAMS IN TEACHING THE TOPIC “NAME, ISOMERISM
AND METHODS FOR PRODUCING AROMATIC HYDROCARBONS” IN ORGANIC CHEMISTRY
Annotation
This article discusses the indicators of student appropriation in the lesson, which is indicated using traditional and non-traditional
methods in teaching the topic “naming, isomerization and methods of obtaining aromatic hydrocarbons” in organic chemistry in
higher education institutions. The effectiveness of the use of chemical computer programs has also been analyzed.

Keywords:” chem draw*,” chem 3D", optimization, isomers.

Kirish. Bugungi kunda kompyuterlar hayotimizning ajralmas gismiga aylanganligi sababli, o'quv jarayonida kompyuter
va telekommunikatsiya texnologiyalaridan foydalanish imkoniyatlari keng muhokama mavzusiga aylandi. Shubhasiz, kompyuter
vositalari o'quvchilarning shaxsiyatini rivojlantirish va ularning gobiliyatlarini ro'yobga chiqgarish, o'quv jarayoniga yangi usullar
va tashkiliy shakllarni joriy etish, yangi ta'lim muhitini shakllantirish uchun katta imkoniyatlar yaratadi [1].

Ayni damda kompyuterlar zamonaviy kimyoning deyarli barcha sohalarida nazariy va eksperimental tadgigotlar uchun
ishlatiladi, bu kimyoning boshga ko'plab sohalariga garaganda kompyuter kimyosi kompyuter texnologiyalarining rivojlanish
darajasiga bog'lig. Bunday bog'liglik grafik nazariyasining eng muhim algoritmlarining o'ziga xos xususiyatlari bilan bog'lig.
Kompyuter kimyosi darslarida talabalar nafagat kompyuter va uning imkoniyatlari bilan, balki ChemOffice, HyperChem,
DRAGON, Spartan va boshgalarning integratsiyalashgan dasturiy tizimlari bilan tanishadilar, ulardagi ma’lumotlar talabaning
dunyoqarashi va qobiliyatlarini professional darajada kengaytiradi.

Tadgiqodlar metodologiyasi. Organik kimyo fanining “aromatik uglevodorodlarning nomlanishi, izomeriyasi va olinish
usullari” mavzusini talabalarga tushuntirishda dastlab 2 ta guruh tanlab olindi va ularning biriga an’anaviy uslubda, ikkinchisiga
esa noan’anaviy uslubda darslar o'tildi. Noan’anaviy uslubda dars o'tishda quyidagi usullar qo'llanildi:

1. Benzol va benzol gomologlarining tuzilish formulalari talabalarga tushuntirildi va har bir talabaga benzol gatori
uglevodorodlarining tuzilish formulalari mustagil ishlash uchun vazifalar sifatida berildi. Talabalarning o’zlashtirish
ko’rsatgichlari tahlil gilindi.

2. Chem Draw, Chem 3D, Gausview, Hyperchem kimyoviy dasturlari hagida va ularda ishlash tartibi to g 'risida
ma’lumotlar berildi. Mustaqil ishlash uchun berilgan topshiriglarni bajarish uchun vagt berildi va natijalar gabul gilindi.
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seyleme L-ethyl-Z-methylbensene

1-rasm. Chem Draw dasturida aromatik uglevodorodlarning tuzilish formulalarini yozish

Organik kimyoni o'rganishning dastlabki bosqichlarida molekulalarning fazoviy tuzilishi haqidagi ma’lumotlar
talabalarga katta giyinchilik tug'diradi. Kimyo darsliklarida organik moddalar molekulalarining tuzilishiga oid bir nechta rasmlar
mavjud. Chizma tekis va ikki o'lchovli bo'lgani uchun, fazoviy tasvirni o'ylash, tasavvur gilish kerak. Ob'ektlarni interaktiv uch
o'lchovli tasvirlash texnologiyasi sizga kerakli harakatlarni boshingizda emas, balki to'g'ridan-to'g'ri ekranda bajarishga va
natijani darhol ko'rishga va uni taqdim etishga imkon bermaydi. Talabalarning asosiy tushunchalarni tushunishi uchun bunday
texnologiyaning o'quv jarayonidagi o'rni bebahodir. Ma'ruzalar paytida slayd-filmlardan foydalanish an‘anaviy usullarga nishatan
dinamizm, vizualizatsiya, yuqgori daraja va ma'lumot migdorini ta'minlaydi [3].

fdd - O -
tied1* | @ Untitied 2" @ Untitied-3-

2-rasm. Chem 3D dasturida aromatik uglevodorodlarning 3D formulalari. '
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2-rasmda aromatik uglevodorodlarning shar sterjenli 3D tasvirlari ko'rsatilgan. Bunday kimyoviy dasturlardan darslarda
foydalanish talabalarning organik kimyo va organik birikmalar hagidagi tasavvurlarini kengaytirishga, dunyogarashlarini
boyitishga, hamda ular haqida yanada ko proq ma’lumotlar olishga imkon beradi.

Tahlillar va natijalar. Oliy ta’lim muassasalarida organik kimyo fanini o"qitishda kimyoviy kompyuter dasturlaridan
foydalanib o’tilgan darsdan quyidagicha natijalar olindi:

> An’anaviy usulda o'qituvchi tomonidan talabalarga berilgan topshiriqni qay darajada bajarib kelganlar soni va
umumiy talabalar soni (1-jadval).

1-jadval

[ N ] Talabalar soni [ Topshirigni aniq bajargan talabalar soni | Xato bajarib kelganlar [ Bajara olmaganlar |
[ 1 ] 27 | 11 | 9 | 7

1-jadvaldan ko'rinib turibdiki, an’anaviy ta’limda guruhdagi 27 nafar talabadan 11 tasigina mavzuni to’liq tushungan deb
olish mumkin. Bunda o’zlashtirish ko’rsatgichi 45% ni tashkil giladi.

1-diagramma. An’anaviy uslubda o’quvchilarning o’zlashtirish ko’rsatgichlari

> Noan’anaviy uslubda komyuter dasturi vositasida tushuntirilib, dasturdan foydalanish o'rgatilganidan keyin natijalar qayd
etildi va o’zlashtirish ko’rsatgichlari o’rganildi (2-jadval).

2-jadval
Ne Talabalar soni Topshirigni aniq bajargan Xato bajarib Bajara
talabalar soni kelganlar olmaganlar
1 27 25 1 1

2-jadvaldan ko’rinib turibdiki, an’anaviy ta’limda guruhdagi 27 nafar talabadan 25 nafari mavzuni to’liq tushungan deb
olish mumkin. Bunda o’zlashtirish ko’rsatgichi 92% ni tashkil giladi.

M Tops gan... M Xato bajarib... Bajara...

2-diagramma. Noan’anaviy uslubda o’quvchilarning o’zlashtirish ko’rsatgichlari

Bu natijalarni solishtiradigan bo’Isak, komyuter dasturlarni go’llaganda yuqoriroq natija gayd etildi:

30
20

10

noan'anaviy uslaidnaviy uslubda
M xatolik bo’lgan vazifa 16 2

B to'liq bajarilgan vazifa 11 25

3-diagramma. An’anaviy va noan’anaviy uslublardan olingan natijalar
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3-diagrammaga ko’ratilganidek, an’anaviy darsda 27 nafar talabadan 11 nafar talaba topshirigni to’g’ri va xatosiz
bajargan bo’lsa, kimyoviy kompyuter dasturlaridan foydalanib tushuntirilganda esa bu ko’rsatgich 25 nafarga yetgan.

Xulosa qilib aytadigan bo’lsak, organik kimyo darslarida axborot texnologiyalar va elektron ta’limdan uyg’un
foydalanish o‘quvchilarning bilish faoliyatini faollashtirish, ularning ehtiyoji va qiziqishiga muvofiq bilim, ko’nikma va
malakalarni egallashi, 0’zini-0’zi nazorat qilish imkonini beradi.
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PURIFICATION OF DECOMPOSITION PRODUCTS OF ALKANOLAMINES USED IN NATURAL GAS
CLEANING
Annoattion
This article reviews some of the parameters that affect the corrosivity of alkanolamine solvents used for natural gas treatment.
Analysis shows that methyldiethanolamine decomposition products increase the corrosive activity of alkanolamine solutions.
Purification of working solutions of methyldiethanolamine in ion-exchange resins, thermostable salts, chlorine ions and solutions
leads to a significant decrease in electrical conductivity. This shows the urgency of developing new effective methods for
cleaning alkanolamine solutions from impurities.
Key words: alkanolamines, cracking, absorption, purification, sour gas, natural gas and oil refinery, heat resistant salts, ion
exchange resins.

PA3JIOKEHUE AJTIKAHOJTAMUWHOB, UCITOJIB3YEMBIX ITPU OUUCTKE IPUPOJHBIX 'A30B
AHHOTALIUSA

B nmanHO# cTaThe paccMaTpUBAIOTCS HEKOTOPBIE MapaMeTphl, BIUSIOMINE Ha KOPPO3HOHHYIO aKTHBHOCThH aKaHOJAMHHOBBIX
pacTBOpHUTENEH, WCIONB3yeMbIX JUIA OYHCTKH NPUPONHOTO Ta3a. AHAIM3 TOKa3bIBAET, YTO TPOIYKTH PAa3OKECHUS
METWIIUITAHOJIAMUHA TIOBBIIAIOT KOPPO3HOHHYIO AaKTHBHOCTH PAcTBOPOB allKaHONAMHHOB. OUYHCTKa pabodnX pPacTBOPOB
METHITHITAHOJIAMIHA B HWOHOOOMEHHBIX CMOJIaX, TEPMOCTAOWMJIBHBIX COJIAX, HMOHaX XJiopa M pacTBOpax MPUBOIUT K
3HAYUTENILHOMY CHHXKCHHUIO 3JICKTPOIMPOBOAHOCTH. DTO MOKA3hIBACT aKTYyaJIbHOCTh Pa3pabOTKU HOBBIX 3((GEKTHBHBIX METOIOB
OYHCTKH pacTBOPOB AJIKAHOJIAMUHOB OT MPUMECEH.

KnwoueBble cioBa: amkaHOJAMHUHBI, KPEKWHT, aOCOpOILMSA, OUYMCTKA, BBICOKOCEPHHCTHIH Ta3, Tra3o- W HedTenepepaboTKa,
TEPMOCTOUKHE COIIH, HOHOOOMEHHBIE CMOJIBI.

TABIIY GAZNI TOZALASHDA ISHLATILGAN ALKANOLAMINLARNI PARCHALANISH
MAHSULOTLARIDAN TOZALASH
Annotatsiya

Ushbu maqolada tabiiy gazni tozalash uchun ishlatiladigan alkanolamin erituvchilarning korrozivligiga ta’sir qiluvchi ba’zi
parametrlarni  ko‘rib chiqishdir. Tahlillar shuni ko‘rsatadiki, metildietanolamin parchalanish mahsulotlari alkanolamin
eritmalarining korroziv faolligini oshiradi. Metildietanolaminning ishchi eritmalarini ion almashinadigan gatronlarda tozalash,
termostabil tuzlar, xlor ionlari va eritmalarning elektr o‘tkazuvchanligini sezilarli darajada kamayishiga olib keladi. Bu esa
alkanolamin eritmalarini aralashmalardan tozalashning yangi samarali usullarini ishlab chiqish dolzarbligini ko‘rsatadi.

Kalit so‘zlari: alkanolaminlar, parchalanish, yutilish, tozalash, nordon gaz, tabiiy gaz va neftni gayta ishlash zavodi, issiglikka
bardoshli tuzlar, ion almashinadigan smolalar.

Kirish. Jahon igtisodiyoti va sanoatining rivojlanishi tufayli tabiiy gazga bo‘lgan talab keskin oshmoqda. AQSh
Energetika ma’lumotlari ma’muriyati (EIA) iqtisodiy faollikning oshishi va sayohat cheklovlari bilan 2020 va 2050 yillar orasida
tabiiy gazdan foydalanishning 30% ga o‘sishini bashorat qildi [1]. Darhaqiqat, tabiiy gazga bo‘lgan talabning bashorati neftga
bo‘lgan talabga nisbatan barqarorroq ko‘rinadi. Tabiiy gazga bo‘lgan talabning tiklanishi va 2050 yilga borib gariyb 5300 mird
kubometrgacha oshishi kutilmoqda [2]. Tabiiy gaz asosan ikkita kislotali oksid bilan ifloslangan bo‘lib, hozirgi vaqtda gaz
konlarida CO2 va H2S miqdori mos ravishda 90% va 15% gacha bo‘ladi. Tabiiy gazdan CO2 va HzS ni olib tashlash ularning
korroziv tabiati, tabiily gazning past isitish qiymati va issiqxona gazining ta’siri tufayli juda muhimdir. Tabiiy gazni yutish,
adsorbsiya, membrana va kriogen ajratish kabi tozalash texnologiyalari mavjud. Ushbu texnologiyalarning deyarli barchasida eng
ko‘p ishlatiladigan jarayon CO: va H2S bilan afzalrog reaksiyaga kirisha oladigan alkanolamin asosidagi kimyoviy
erituvchilardan (masalan, monoetanolamin MEA, dietanolamin DEA, metildietanolamin MDEA) foydalanadi. Barcha
alkanolaminlar orasida MDEA parchalanishga eng chidamli hisoblanadi. MDEA azotga biriktirilgan vodorod atomiga ega emas
va karbamat hosil gilish uchun CO: bilan bevosita reaksiyaga kirisha olmaydi. CO:2 bilan reaksiya fagat CO2 suvda eriganidan
keyin bikarbonat radikalini hosil gilgandan so‘ng sodir bo‘lishi mumkin. So‘ngra amin bilan reaksiyaga kirishadi. MDEA
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birlamchi va ikkilamchi aminlardan proton o‘tkazish mexanizmi orqali H2S bilan reaksiyaga kirishishi mumkin. Ammo
alkanolaminlar gayta-gayta ishlatish natijasida parchalanishni boshlaydi. Barcha aminlar va alkanolaminlar, shuningdek ularning
parchalanish mahsulotlari ekologik toza emas. Tadqiqotlar shuni ko‘rsatadiki MEA, DEA, MDEA, AMP va boshqalar kabi
alkanolaminlar parchalanishi atrof-muhitga zararli ta’sir ko‘rsatadi [3]. Alkanolamin parchalanish mahsulotlarining hosil bo‘lishi
SO2 va CO2 gazlarini singdirish jarayoniga ta’sir ko‘rsatadi. Masalan MEAdan CO2 ning o‘tkazish tezligini pasaytirganligi va
parchalanish mahsulotlari tarkibida oksalat kislota, eng muhimi chumoli kislotasi va sirka kislotasi mavjud bo‘lishi mumkin [4].

MDEA molekulasi termostabil gatronlar (TSQ), dietanolamin (DEA), metilmonoetanolamin (MMEA) va bisinga
parchalanadi. Bis-(gidroksietil) glisin (bisin) DEA va begaror kimyoviy oraliq mahsulotlar ishtirokida hosil bo‘lgan parchalanish
mahsulotidir. Bu korroziv modda hisoblanadi. MMEA, MDEA parchalanishi paytida hosil bo‘ladigan oddiy aminlardan biridir.
Chunki MMEA to‘g‘ridan-to‘g‘ri CO2 bilan reaksiyaga kirishadigan ikkilamchi amin bo‘lib, eritmaning yutish qobiliyatini
pasaytiradi [5]. MDEA ning COz bilan parchalanish mexanizmi Klosmann tomonidan o‘rganilgan (1-rasm)[6]. DEA, shuningdek,
MDEA dan hosil bo‘lgan va COz2 bilan to‘g‘ridan-to‘gri reaksiyaga kirishib , eritmaning yutish qobiliyatini kamaytiradigan
oddiy ikkilamchi aminlardan biridir. Bisin - aminokislota bo‘lib, u Oz yoki SO2 borligida aminning parchalanishi natijasida
yuzaga keladi. DEA, trietanolamin (TEA) va MDEA ushbu komponentlardan birini o‘z ichiga olgan amin eritmalari uchun
parchalanish kuzatiladi. Tajriba shuni ko‘rsatadiki, Oz yoki SOz ning past darajalarida ham amin tizimlarida bisin sekin, lekin
uzluksiz hosil bo‘ladi. Uskunani korroziyaga olib keladigan bisin miqdorini shakllantirish bir necha hafta davom etadi.
Shakllanish mexanizmidan qat’i nazar, bisin hosil bo‘lishini quyidagicha ta’riflash mumkin: oksidlovchi moddalar Oz, SO2
ishtirokida, vaqt o‘tishi bilan qizdirilganda, alkanolamindan bisin, boshqa aminokislotalar, formatlar, asetatlar, DEA, TEA hosil
bo‘ladi [7].
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1-rasm CO; ishtirokida MDEA ning parchalanishi

Alkanolamin gazini tozalashdagi korroziya rejasiz ishlamay qolishlarga, ishlab chiqarish yo‘qotishlariga va uskunaning
ishlash muddatini gisqgartirishga olib keladi. Korroziyani bartaraf etish mumkin emas, lekin uni nazorat qilish va
minimallashtirish mumkin.

Mualliflarning fikriga ko‘ra, alkanolaminlarda uchraydigan korroziyaning asosiy turlari : umumiy, galvanik,
intergranulyar , eroziya, korroziya va vodorod yorilishi [8]. Sof amin eritmalarida uglerod po‘latining yuzasida FeS ning himoya
qatlami uni keyingi korroziyadan himoya qiladi. Bisinning mavjudligi himoya qatlamining yo‘q qilinishiga olib keladi yoki
gatlam umuman hosil bo‘lmaydi . Bisin kuchli xelatlashtiruvchi vosita bo‘lib, temirni erigan holatda ushlab turadi va FeS
qatlamining barqarorligini zaiflashtiradi. Vodorod sulfidsiz amin eritmasidagi bisin uglerod po‘latining korroziyasiga olib
kelmaydi.

FeS + RBisirn — RBisin-Fe'? + .52

S22+ H>2O0 — HS + OF—
Z2HS + Fe — FeS + H>+ .5~

Bisin borligida vodorod sulfidi korroziv vositadir. Sanoatda muhim alkanolaminlar MMA, MEA, DEA, va MDEA
hisoblanadi. Ma’lum bo‘lgan barcha erituvchilar orasida MEA CO2 ni ushlash xususiyatlari (past narx, suvda eruvchanligi,
yugori yutish gobiliyati) tufayli asosiy molekula hisoblanadi. Birog, alkanolaminlar yordamida kimyoviy assimilyatsiya gilish
bilan bog‘liq asosiy muammo COz, H2S va Oz bilan qaytarilmas yon reaksiyalar orqali parchalanishdir. Bu jarayon bilan bog‘liq
ko‘plab muammolarga olib keladi: erituvchini yo‘qotish, ko‘piklanish, ifloslanish, yopishqoqlikning oshishi va korroziya.
Alkanolamin asosidagi tozalash zavodi tirik organizmlar uchun juda zararli bo‘lgan ko‘plab zaharli uchuvchi mahsulotlarni
chiqaradi. Demak, har tomonlama e’tiborga olgan holda, parchalanish mahsulotlarining atrof-muhitga ta’siri, shuningdek, ushbu
sohadagi keyingi tadgigotlar hagida o‘ylashimiz kerak. Maqolalarning aksariyatida nordon gazlarning issigxona ta’siri
ta’kidlangan. Qattiq mahsulotlar va qattiq issiqlikka bardoshli tuzlarning hosil bo‘lishi quvurlarda, issiqlik almashtirgichlarda va
gozonlarda iflos gatlamlarni hosil gilishi mumkin. Natijada, bosim pasayadi va issiglik uzatish koeffitsienti pasayadi, bu esa
umumiy energiya xarajatlarining oshishiga olib keladi. Shunday qilib, alkanolaminlarning parchalanishini o‘rganish zavodning
muvaffagiyatli ishlashi uchun juda muhim ahamiyatga ega.Shuning uchun har ganday gattiq moddalarni olib tashlash uchun
samarali filtrlashni ta’minlash tavsiya etiladi.

lon almashinadigan gatronlar yordamida amin eritmalarini tozalash usuli energiya va texnologik samaradorlik nugtai
nazaridan katta qizigish uyg‘otadi. Ion almashinadigan qatronlar TST(termostabil tuzlar) ni olib tashlashga imkon beradi (asosan:
formatlar, asetatlar, karbonatlar, sulfatlar, bisinlar, xloridlar, oksalatlar, fosfatlar, tiosulfatlar, tiosianatlar). Ma’lumki, xloridlar
yoriglar va chuqur korroziyaga yordam beradi, shuningdek, regeneratsiya paytida yo‘q qilinmagan amin bilan termal kuchli
birikmalar hosil giladi. Tiosulfatlar aminning parchalanishiga yordam beradi va tiosianatlar, sianatlar va bisinlar temirni sirtdan
xelatlaydi. Sulfatlar, fosfatlar va formatlar amin eritmalari uchun ballast hisoblanadi, chunki aminni bog‘laydi yoki so‘rilish
jarayonida kislota gazlari bilan reaksiyaga kirishmaydi.

MDEA eritmasini ion almashinuvi gatronida tozalash jarayonida ishlatiladigan xom ashyo. Tozalash ion almashinuvi
xromatografiyasi kolonnasi orgali amalga oshirildi, unga Rossiyada ishlab chigarilgan AN-31 markali anion almashinadigan
gatron quyildi. lon almashinuv gatroni oldindan faollashtirilgan. Yangi anion almashtirgich distillangan suv bilan to‘ldiriladi va 7
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soat davomida saqlanadi. Shundan so‘ng suv to‘kib tashlanadi va 0,IN li KOH eritmasi quyiladi. Aralashma 24 soat ushlab
turiladi, rangli KOH eritmasi quyiladi va anion almashtirgich distillangan suv bilan 3 marta dekantatsiya qilinib yuviladi. Keyin
KOH eritmasi qayta to‘ldiriladi. Anion almashtirgich ustidagi KOH eritmasi sarg‘ayishdan to‘xtaguncha jarayon takrorlandi.
Ishqor bilan oxirgi ishlovdan so‘ng anion almashtirgich pH = 7 ga qadar distillangan suv bilan yuviladi. Muhitning pH giymati
aniglandi. pH 7 dan 8 va undan yuqoriga o‘tganda, eritmaning namunasi olindi. Bundan tashqari, eritmalarning elektr
o‘tkazuvchanligi tozalashdan oldin va keyin aniqlangan. Ifloslantiruvchi moddalar mavjudligining bilvosita alkanolamin
eritmasidagi elektr o‘tkazuvchanligi ta’sir ko‘rsatadi [9,10].

TST tarkibini aniglashning mohiyati KU-2-8 ion almashinuvi gatroni (kation almashinuvchisi) va alkanolamin eritmasi
o‘rtasidagi ion almashinuvidir , buning natijasida MDEA molekulalari ion almashinadigan gatronda goladi va anionlar ion
almashinuviga aylanadi.

Eritmani ion almashinuvi qatroni yordamida tozalashdan so‘ng, namuna TST tarkibini 12 marta, xlor ionlari tarkibini 26
marta va elektr o‘tkazuvchanligini 4 marta kamaytirishi kuzatiladi. Shunday qilib, laboratoriya tadgiqotlari asosida uglevodorod
gazlarini oltingugurt birikmalaridan tozalash uchun ishlatiladigan MDEA eritmalarida oltingugurtdan tozalash darajasini
yomonlashtiradigan va amin eritmalarining korroziy faolligini oshiradigan katta migdordagi aralashmalar mavjudligi aniglandi.
Eritmalarni ion almashinuvi bilan tozalash, ulardagi kiruvchi birikmalarning tarkibini sezilarli darajada kamaytirishi mumkin.

Xulosa. Alkanolamin parchalanish mahsulotlarida gazni tozalash jarayonining texnologik ko‘rsatkichlariga turli xil ta’sir
ko‘rsatadigan eritmalarida hosil qilib, uskunalarning tez korroziyasiga ham olib keladi. Bugungi kunda bu muammolarni
eritmaga ko‘pikka qarshi moddalar, korroziyaga qarshi qo‘shimchalar, neytrallashtiruvchi moddalar yoki yangi erituvchi qo‘shish
orqali hal qilish odatiy holdir. Biroq, bu qo‘shimchalar amin eritmasining kimyoviy xususiyatlarini o‘zgartiradi va shu bilan
vaziyatni yomonlashtiradi. Yopishqoqlik, sirt tarangligi, issiqlik o‘tkazuvchanligi, elektr o‘tkazuvchanligi qo‘shimchalar va
ifloslantiruvchi moddalar mavjudligida o‘zgarib turadigan muhim xususiyatlardan biridir. Shunday qilib, alkanolamin
eritmasidan ifloslantiruvchi moddalarni olib tashlash Metildietanolaminning ishchi eritmalarini ion almashinadigan smolada
tozalashdan so‘ng termostabil tuzlar, xlor ionlari va eritmalarning elektr o‘tkazuvchanligi sezilarli darajada pasayganligi
ko‘rsatilgan. Amalga oshirilgan tadqiqotlar alkanolamin eritmalarini ion almashinadigan qatronlar yordamida aralashmalardan
tozalash samarali qo‘llaniladi.
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OKSALAT KISLOTADA SINTEZ QILINGAN ANODLI ALYUMINIY OKSID MEMBRANALARINING
MORFOLOGIK XOSSALARI
Annotatsiya

Ushbu tadgigot anodli oksidlash usuli orgali nanotuzilishli alyuminiy oksidi plyonkalarining sintezi va tavsifini o'rganadi.
Oksalat kislotada ikki bosgichli anodlash usulida elektrolitlar kontsentratsiyasi, harorat va anodli kuchlanishni o'zgartirish orqgali
plyonkalarning g'ovaklik diametri, g’ovakliklar orasidagi masofa, qalinligi va g'ovakligi tahlil qilindi. Natijalar shuni ko'rsatdiki,
belgilangan sharoitlarda nanog'ovakli alyuminiy oksidi plyonkalarini ma’lum tartiblangan holatda ishlab chigarish mumkin.
Optimal anodlash sharoitlari sifatida 5 °C 0.3 M oksalat kislotasida 40 V va 5 °C 1 M oksalat kislotasida 15 V ekanligini
ko’rsatdi.

Kalit so'zlar: anodli alyuminiy oksidi (AAO), g'ovaklilik darajasi, g'ovaklik diametri, g’ovakliklar orasidagi masofa.

MOP®OJIOTHTUYECKHAE CBOMCTBA MEMEPAH AHOJTHOT'O OKCHUJIA ATTIOMUHUSI, CHHTE3UPOBAHHBIX
B IIIABEJIEBO KHCJIOTE
AHHOTALIUSA

B nmamHOM wWccrieoBaHMM HCCIENYIOTCS CHHTE3 M XapaKTEPHCTHKA HAHOCTPYKTYPHUPOBAHHBIX IUICHOK OKCHAA ATIOMHHHS
METOJIOM aHOJHOTO OKHCIeHHs. J{maMeTp Imop, MEXIOPOBOE PACCTOSHHE, TONMMHA W MOPHCTOCTh IUICHOK aHAIM3HPOBAINCH
MyTeM W3MEHEHUs KOHIEHTPAI[MH 3JIEKTPOIUTA, TEMIEpaTypsl M AaHOJHOTO HANPSKEHHS IIPH JBYXCTAAWIHOM MeETOe
AQHOIMPOBAHMUS B IIABEJEBOH KUCIOTE. Pe3ynbTaThl MOKa3aiu, 4TO HAHOIOPHCTHIC TUICHKH OKCHJA aJIOMHHHUS MOTYT OBITh
MOJy4YeHBl B OINpPEICICHHOM YIIOPSIOYCHHOM COCTOSHHM IPH 3aJaHHBIX ycyioBusX. OHHM IOKas3ajiM, 4TO ONTUMAJIBHBIMHU
ycnoBusMu aHoaupoBaHus sisitoTced 40 B B 0.3 M masenesoit kucnore pu 5 °C u 15 B B 1 M maBeneBoit kuciote npu 5 °C.
KnroueBsbie ci1oBa: anoqusii okcnp amoMuHus (AAQO), CTeNneHb TOPUCTOCTH, TUAMETP TI0P, PACCTOSHHUE MEXKTy TIOpaMHu.

MORPHOLOGICAL PROPERTIES OF ANODIC ALUMINUM OXIDE MEMBRANES SYNTHESIZED IN OXALIC
ACID
Anntation

This study investigates the synthesis and characterization of nanostructured alumina films by anodic oxidation. The pore
diameter, interpore distance, thickness and porosity of the films were analyzed by varying the electrolyte concentration,
temperature and anode voltage in a two-step anodization method in oxalic acid. The results showed that nanoporous alumina
films can be obtained in a certain ordered state under specified conditions. They showed that the optimal anodizing conditions
were 40 V in 0.3 M oxalic acid at 5 °C and 15 V in 1 M oxalic acid at 5 °C.

Key words: anodic aluminum oxide (AAO), degree of porosity, pore diameter, distance between pores.

Introduction. In our country, scientific research work on the production of domestic and nanostructured catalysts that
replace imports is being carried out at a rapid pace. In the Strategy of Actions for the further development of the Republic of
Uzbekistan, the tasks of "raising the industry to a new level in terms of quality, in-depth processing of local raw materials,
accelerating the production of finished products, mastering and improving technologies for obtaining new types of products" are
defined. In this regard, scientific and practical research aimed at obtaining new types of nanocatalysts with improved properties
for the synthesis of porous nanostructured composite systems and their effective use in solving various problems related to
industry and production is important.

Literature review. Recently, there has been an increasing focus on overcoming new challenges associated with the
production of high-quality films, templates, membranes and porous composites from anodic alumina (AAO) [1]. AAO as a
nanomaterial remains the subject of extensive research, especially in the field of porous alumina fabrication on silicon substrates
for the creation of integrated nanoengineered structures in electronic and optoelectronic devices, which has received considerable
attention from many research investigations [2-3].

Anodic alumina (AAO) membranes synthesized using oxalic acid electrolyte have shown promising potential for a wide
range of applications. The incorporation of carbon nanodots into the electrolyte serves as a hydrophilizer enabling precise control
over the porosity of the resulting films [4]. The morphological and structural characteristics of the AAO membrane can be
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effectively evaluated using scanning electron microscopy, which enables a detailed examination of its surface properties and pore
structure. In addition, the contact angle between the membrane surface and deionized water can be measured, providing insight
into the wettability and surface properties of the membrane [5].

The high-temperature process of calcination has proven to greatly affect the AAO membrane. This treatment leads to
expansion and thinning of the membrane's pore walls, resulting in improved properties [6]. By skillfully manipulating pore size
and interconnectivity, this process greatly impacts the membrane's performance in a range of applications. Recent research has
found that incorporating carbon nanodots into the electrolyte of oxalic acid during membrane synthesis results in significantly
better rejection abilities for protein particles compared to membranes made solely with oxalic acid [7]. This promising finding
opens up the possibility of using AAO membranes in dialysis procedures, such as separating milk whey [8]. By incorporating
carbon nanodots into the electrolyte, the porosity of the membrane can be meticulously regulated, while the utilization of
calcination and nanomaterials presents possibilities for enhancing the membrane's efficiency. To fully unlock the potential and
optimize the characteristics of AAO membranes for specific applications in areas like filtration, separation, and biomedical
engineering, more extensive investigation is needed.

Research Methodology.

Materials and methods. The substrate used for this study was a commercial aluminum alloy 99.5% sheet. Rectangular
samples, measuring approximately 4 cm wide, 4 cm high, and 0.3 cm thick, were prepared for testing. An acrylic coating, applied
to the edges and one face of the samples, served to isolate and clearly define the exposed area, which was limited to 16 cm?2.

Synthesis of AAO Coatings.

Using the anodic oxidation method, the creation of porous AAO was accomplished in two distinct stages. Initially, an
appropriately sized aluminum plate was prepared and subjected to treatment with acetone in an ultrasonic bath for 10 minutes,
effectively removing any unwanted residue. After rinsing with distilled water and drying, a thin oxide layer naturally formed on
the surface. In the following stage, an electrolyte mixture of H3POa, H2SO4, H20 in a 7:2:1 ratio, along with 33 g of CrOs, was
utilized in an anodizing cell at a current of 7A for approximately 3-4 minutes, successfully eliminating any roughness present.
The temperature of the electrolyte was carefully maintained at 70 °C, while a magnetic stirrer continuously agitated it during the
electrochemical treatment of the aluminum foil.

Anodic Oxidation. In this experiment, we utilized anodic oxidation to create coatings in a two-step process, each lasting
2 hours. Upon completing the first anodization, the resulting oxide layer was eliminated by immersing the test piece in a solution
containing 5% phosphoric acid, 2% chromic acid, and 92% water at a temperature of 60 °C for 1 hour. The second anodization
was then performed on the same substrate for a duration of four hours. The variables that were varied in our study for each
oxidation step, both of which were conducted for equal lengths of time, included electrolyte concentration (0.3 and 1 M),
electrolyte temperature (ranging from 5 to 25 °C), and anodization voltage (10 to 40 V).

Morphological Characterization of Coatings.

The SUPRA 40 (Carl Zeiss) scanning electron microscope (SEM) was utilized to examine the nanopores within the
anodic films. By analyzing images captured through SEM, the organization of the porous structures was observed along with key
characteristics such as the average pore diameter (dp ), the distance between pores (di), the thickness of the oxide film (é), and
the overall porosity (P). This data was obtained using the advanced Image J (version 1.50i) software, based on previous studies
[9,10].

Table 1. The relationship between the porosity of the porous AAO membrane and the parameters of the anodizing process:

Sample dp (nm) dt (nm) e (pm) P (%)
C0.3 T5 B20 41.1£3.3 49.944.3 3.7£0.6 28.2+1.8
C0.3 T5 B30 47.9+3.4 60.8+4.3 6.2+0.5 26.1£1.6
C0.3 T5 B30 47.9£3.4 60.8+4.3 6.2+0.5 28.9+4.2
C0.3 TI5B20 41.5£3.2 49.9+4.3 5.8+0.8 25.2+0.8
C0.3 TI5B30 47.4+3.3 62.4+6.7 10.1£1.0 22.242.5
C0.3 TI5B40 54.6+3.1 72.1+4.6 20.3+0.5 26.3+0.7
C0.3 T25B20 41.3+2.7 51.2+4.3 8.9+0.7 33.2+0.6
C0.3 T25B30 46.7+2.7 62.7+£7.4 19.7£1.1 32.1+£0.3
C0.3 T25B40 50.8+2.8 70.6+4.8 31.6+0.8 26.8+0.4
C1 TS B10 26.8+2.5 36.5£3.6 5.7+0.3 13.240.5
C1 TS5 BI12 30.7£2.8 40.8+4.4 9.5+0.2 20.2+0.9
C1T5BI5 31.3£2.3 44.945.2 16.8+0.5 19.1+2.8
C1TI10B10 28.1£3.2 38.2+5.1 9.9+0.2 15.4+1.7
C1TIOBI2 30.8+2.3 40.1+3.9 14.8+0.2 26.6+0.7
CITIOBIS 33.4+3.4 45.54+4.4 21.4+0.6 27.8+0.3
C1 TI5B10 28.0+2.3 38.1+4.2 18.9+0.4 19.7+0.5
C1 TISBI12 28.3+3.1 42.5+4.7 25.9+0.3 20.8+0.6
CITI5SBIS 33.842.5 47.3+4.6 57.9+0.6 24.942.8

Analysis and results. The results of Table 1 above show that the porosity of the porous AAO membrane synthesized by
the two-stage anodic oxidation method is in different order, i.e., the porosity diameter dp - 26.8 to 54.6 nm, the distance between
the pores di - 36.5 to 72.1 nm. The thickness of the oxide layer e- from 3.7 to 31.6 um and the degree of porosity P- from 13.2 to
33.2%.
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Fig. 1. SEM findings of porous AAO membrane produced through two-step anodization. Scale: a) 100 and b) 30 nm

Figure 1 displays the SEM images of the nanostructured oxide coatings produced through anodic oxidation in 0.3 and 1
M oxalic acid solutions, respectively, at varying temperatures and voltages. The corresponding SEM images are presented above
the micrographs for each case.

Following the two-step anodization process, the pores in the porous AAO membrane were organized, resulting in porous
membranes with increased dimensions and a smooth surface.

The size of the pores.

The size of the pores in the AAO membrane formed through the anodic oxidation of aluminum was assessed in relation
to the anodizing process parameters: anode voltage, temperature and electrolyte concentration, (Fig. 2). The outcomes of the
anodic oxidation of aluminum using 0.3 and 1 M oxalic acid electrolytes revealed that the electrolyte temperature had minimal
impact on the formation of the pore diameter in the AAO membrane during the anodizing process.
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Fig. 2. Changes in the average pore size of nanostructured aluminum oxide films during anodization in oxalic acid in relation to
the concentration and temperature of the electrolyte, as well as the voltage

In the anodizing process, it was noticed that as the voltage rose from 10V to 40V, the pore size increased in a linear
manner, whereas the pore size decreased with the shift in electrolyte concentration from 0.3M to 1M.

The distance between adjacent pores.

The study investigated the relationship between anodizing process parameters (anode voltage, electrolyte concentration,
and temperature) and the interpore distance in the porous AAO membrane formed through anodic oxidation of aluminum (Fig.
3). Similar to the findings related to pore diameter, it was observed that the electrolyte temperature had minimal impact on the
interpore distance measurggent.
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Fig. 3. Variation of the average interpore distance of nanostructured aluminum oxide films anodized in oxalic acid as a function
of the concentration and temperature of the electrolyte and the voltage

We also examined the influence of anodizing process factors on the creation of an oxide layer on the AAO surface. Our
findings indicate a direct correlation between all anodizing parameters and the formation of the oxide layer. Higher
concentrations of electrolyte resulted in a thicker oxide layer, as the increased ion concentration facilitated its formation.
Furthermore, raising the temperature of the electrolyte also led to a thicker oxide layer. For example, in a 1 M electrolyte at 5 °C,
the oxide layer thickness was 5 nm, but it averaged 58 nm at 15 °C (Fig. 4).
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Fig. 4. Changes in the thickness of the oxide layer of aluminum oxide films during anodization in oxalic acid in relation to the
concentration and temperature of the electrolyte, as well as the voltage

The results demonstrate a clear trend in the correlation between anode voltage and the thickness of the oxide layer. It was
observed that, for the majority of conditions, the thickness of the oxide layer increased in a linear fashion as the anode voltage
increased. However, there was an exception when the electrolyte temperature was at 15 °C with a concentration of 1 M. In this
instance, the oxide layer reached an average thickness of 18 nm at 10 V before jumping to an average thickness of 58 nm at 15 V.
This finding adds an interesting nuance to the overall relationship between anode voltage and oxide layer thickness.

Porosity.The average level of porosity in the AAO membrane created through the anodic oxidation of aluminum was
examined in relation to the anodizing process variables: anode voltage, electrolyte concentration, and temperature (Fig 5).
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Overall, porous AAO membranes with an average porosity ranging from 13.2% to 33.2% were achieved across all anodization
process parameters.
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Fig. 5. Variation of the average porosity of nanostructured aluminum oxide films anodized in oxalic acid as a function of the
concentration and temperature of the electrolyte and the voltage

When samples were synthesized at a temperature of 25 °C in the presence of 0.3 M oxalic acid electrolyte during the
anodization process, the average porosity decreased as the anode voltage increased. However, at temperatures of 5°C and 15°C,
the change in porosity was minimal. In contrast, when the electrolyte concentration was increased to 1 M during the anodization
process, the opposite trend was observed. The average porosity significantly increased with higher anode voltage at temperatures
of 10°C and 15°C. These results demonstrate the significant impact of both electrolyte concentration and temperature on the
porosity of anodized samples.

Conclusion. In this study, we investigated the synthesis and characterization of anodic aluminum oxide coatings on a
commercial aluminum alloy. By manipulating the concentrations of oxalic acid, reaction temperature, and anodization voltage,
we were able to produce AAO films with unique pore arrangements in the short-range scale. We found that the pore diameter and
interpore distance were primarily influenced by the anodization voltage, while the film thickness was greatly affected by all three
factors. Additionally, the porosity of the films was predominantly dictated by the anodization voltage and electrolyte temperature.
These results highlight the critically important role of voltage in controlling pore size when using oxalic acid as the electrolyte.
Additionally, the findings of this study provide valuable knowledge for the design and optimization of AAO coatings for various
applications. Future research directions could include exploring alternative electrolytes and experimental conditions to further
enhance film properties and expand the scope of potential applications.
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REACTIONS OF AMIDES OF 4-CARBOXYPYRIDINE WITH p-ANIZIDINE, p-BROMANILINE, 2,6-XYLIDINE,
2,4-DICHLORANILINES
Annotation

Corresponding amides were synthesized from reactions of 4-carboxypyridic acid with p-anisidine, p-bromaniline, 2,6-xylidine,
2,4-dichloroanilines. The influence of the nature of the solvent on the course of the reactions was studied, and the results obtained
from the reactions carried out in different solvents were compared. It was found that 4-carboxypyridine acid reacts with some
aromatic amines to form amides when heated in non-polar solvents. The physical constants of the synthesized amides were
determined. The structure of the reaction products was analyzed using IR- and 1N and 13S NMR spectroscopy methods.
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n- AHU3UJINH, n- BPOMAHUWJINH 4-KAPBOKCHUIIMPUANHA, PEAKIIUH 2,6-KCUJINIUHA, 2,4-
JAUXJIOPAHUJINHOB C AMUJAMUA
AHHOTaIUS

COOTBETCTBYIOIIME aMHIbBl CHHTE3UPOBAHBI pEAKIMAM 4-KapOOKCHITUPUANHA C TM-aHU3UIHHOM, I-OpOMaHMIMHOM, 2,6-
KCWIMJIUHOM, 2,4-nuxjiopaHuinHaMy. M3ydeHo BIMsSTHUE NPUPOABI paCTBOPUTENISI HA XOJI PEaKIMHA U CONOCTABIIEHBI PE3YJIbTATHI,
MOJTy4YEHHBIE B PEaKIHsAX, TMPOBEACHHBIX B PA3IMYHBIX PACTBOPHUTENSAX. Y CTAHOBICHO, YTO 4-KapOOKCHIMPUANH pearupyeT ¢
HEKOTOPHIMH apOMATHYECKUMH aMHHAMH C OOpa3oBaHHMEM aMHIOB TPH HATPEBAaHWU B HEMOJSAPHBIX PacTBOPUTEIAX.
OmnpeneneHsl Gpu3nyeckne KOHCTAHTHI CHHTE3MPOBAHHBIX aMHIOB. CTpoeHHE MPOIYKTOB PEaKIHH aHATH3UPOBAIU METOIAMHU
UK- u AMP-cnexrpockoruu 1H u 13C.

KnwoueBble cioBa: m-aHU3HIHH4-KapOOKCUTIMPUIUHOBON, M-OpOMAaHWINH, 2,0-KCHIMIHH, aMua 2,4-JAUXJIOPaHUIINHA,
OpraHUYEeCKUil paCTBOPUTEIIb.

4-KARBOKSIPIRIDINNING p- ANIZIDIN, p- BROMANILIN, 2,6 -KSILIDIN, 2,4-DIXLORANILINLAR BILAN
AMIDLARINI OLISH REAKSIYALARI
Annotatsiya

4-Karboksipiridinning p-anizidin, p-bromanilin, 2,6-ksilidin, 2,4-dixloranilinlar bilan reaksiyalaridan tegishli amidlar sintez
gilindi. Reaksiyalarning borishiga erituvchi tabiatining ta’siri o‘rganildi, turli erituvchilarda olib borilgan reaksiyalardan olingan
natijalar taggoslandi. 4-Karboksipiridinning ba’zi aromatik aminlar bilan reaksiyalaridan amidlarini hosil qilishi qutbsiz
erituvchilarda qgizdirilganda borishi aniglandi. Sintez gilingan amidlarning fizik doimiyliklari aniglandi. Reaksiya
mahsulotlarining tuzilishi 1Q- va *H va 3C YAMR spektroskopiya usullari yordamida tahlil gilindi.

Kalit so’zlar: 4-Karboksipiridinovaya p-anizidin, p-bromanilin, 2,6-ksilidin, 2,4-dixloranilin, amid, organicheskiyrastvoritel.

Kirish. Aminlarni, xususan aromatik aminlarni karbon kislotalarning angidridlari va galogenangidridlari bilan N-asillash
(benzoillash) reaksiyalaridan yuqori unumlar bilan kislota amidlarini olish mumkinligi adabiyot ma’lumotlaridan malum. Ammo,
bugungi kunda har ganday organik moddani kam bosqichli reaksiyalar orgali, tayyor reagentlardan foydalangan holda sintez
qilish yo‘llarini topish kimyogarlar oldidagi muhim vazifalardan biri hisoblanadi. Ta’kidlash kerakki, kislota amidlarining
sintezida ham mazkur jihatlarga alohida e’tibor garatilmoqda. Natijada amidlar sintezida asillovchi agentlar sifatida karbon
kislotalarni to‘g‘ridan-to‘g‘ri qo‘llash orqali yuqori unum bilan mahsulot sintez qilishning samarali usullari ishlab chigilmoqda
va buni quyidagi muhim adabiyot ma’lumotlaridan ko’rish mumkin.

Karbon kislotalarning aminlar bilan reaksiyalarini o‘rganish bilan bog‘liq izlanishlarning natijalari reaksiyalarning oraliq
protonlangan to‘rtlamchi ammoniy tuzlari hosil bo‘lishi bilan borishi, ma’lum sharoitda gizdirilganda kondensatlanishi natijasida
kislota amidlari hosil bo‘lishini ko‘rsatadi [4-8, 1; 371-379 b., 2; 194-197 b., 3].

Adabiyotda ba’zi almashingan anilinlarning DMFA va DMSO bilan reaksiyasidan arilamidlar hosil bo‘lishi ta’kidlab
o‘tilgan. Reaksiyalar HCI katalizatorligida yugori unumlar bilan borishi aniglangan [4; 114-119 b.].

Adabiyot ma’lumotlarida alifatik, aromatik, geterosiklik, birlamchi va ikkilamchi aminlarni DMFA bilan formillash nikel
(1) xinazolon ishtirokida yuqori unum bilan borishi Kkeltirib o‘tilgan va reaksiyaning mexanizmi katalitik sikl bilan borishi
ko‘rsatib berilgan [5; 2078-2081 b.].

Almashingan fenilsirka kislotalarning benzilamin hosilalari bilan reaksiyasi turli nikel birikmalari ishtirokida olib
borilganda quyidagicha Kkatalitik faollik gatori aniglangan: NiCl2>(CHsCOO)2Ni >Ni(asos)2>NiClz(PPhs)2>NiCl2-6H20

- 369 -



mailto:nu@mail.ru

0¢zMU xabarlari Becrnuxk HYY3 ACTA NUUz | KIMYO | 3/1/1 2024

>katalizatorsiz. Bu jarayonda erituvchilar- dietil efiri, TGF, toluol, ftorbenzol, asetonitril, DMFA va DMSO ishlatilgan va
toluolda eng yugori unum (10 soatda 80%, 20 soatda 99,2%) ga erishilgan [80].

Tajriba natijalari va tahlili. Tajribalar uchun 4-karboksipiridinning, p-anizidin, p-bromanilin, 2,6-ksilidin, 2,4-
dixloranilinlar tanlab olindi. Dastlab 4-Karboksipiridin kislotaning p-anizidin bilan reaksiyasini o‘rganishga bag‘ishlangan. 4-
Karboksipiridin p-anizidin bilan reaksiyasini teskari sovutgich bilan jihozlangan kolbada DMFAning gaynash temperaturasida
magnitliy aralashtirgichda katalizatorsiz 15 soatda olib borildi. Shu sababli DMFAda reaksiyalar yugori haroratida reagentlarning
1:1 mol nisbatida olib borildi. Xuddi shu sharoitda DMFAda HCI katalizatorligida yuqori haroratida reagentlarning 1:1 mol
nisbatida 7 soatda tegishli amidlarni sintez qgilishga erishildi. Reaksiya quyidagi sxema bo‘yicha boradi.

COOH

0
2 7 I
|+ HN CHy [DMFA_ " Ny £y CHs
N _HZO J— |
N H

Olingan mahsulotni 40% li etanol-suv aralashmasidan gayta kristallandi, kalsiy xloridli eksikatorda quritildi. Suyuglanish
harorati aniglandi, 1Q va YAMR spektri olindi hamda tozaligi YUQX usuli yordamida tekshirildi.

Mazkur usullar asosida 4-karboksipiridinning p-anizidin, p-bromanilin, 2,6-ksilidin, 2,4-dixloranilinlar bilan reaksiyalari
olib borildi va amidlar olindi. Quyida sintez gilingan amidlarning tuzilishi keltirilgan:
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Tajriba natijalari quyida 1-jadvalda keltirilgan.

mahsulot unumi, % Reaksiya mahsuloti
Boshlang‘ich amin Mol nisbatlar* Vagt, soat

DMFA DMFA T.°C R

(153 °C) Vagt, soat HCI © f
p-anizidin 1:1,1:0,5 14 33 7 35 74-76 0,68
p-bromanilin 1:1,1:0,5 14 50 7 53 94-96 0,68
2,6-ksilidin 1:1,1:.0,5 14 34 7 36 158-160 0,62
2,4-dixloranilin 1:1,1:0,5 14 40 7 43 146-148 0,52

Tajriba natijalari 4-Karboksipiridinning p-anizidin, p-bromanilin, 2,6-ksilidin, 2,4-dixloranilinlar bilan borgan ushbu
reaksiyalarida mahsulotlar hosil bo‘lishi tezligi va unimi kislota hamda asosning kuchiga bog‘liq bo‘ladi. va natijalar nazariy
xulosalarga mos keladi.

Sintez qilingan birikmalarning tuzilishini o‘rganish. Sintez gilib olingan amidlarning individualligi yupga gatlamli
xromatografiya (YuQX) usulida «Sorbfil» (Rossiya), «Whatman® UV-254» UV lampasida, Aluminum TLC plate F-254 (MFR:
Qingdao Seeking Technology Co.,Ltd) plastinkalarida tekshirildi, elyuentlar sifatida esa benzol:atseton=3:1 nisbat-da ishlatildi.
Sitez gilingan birikmalarning 1Q spektrlari ATR tizimi yordamida FT-IR/NIR Spectrum 3 spektrometrida (Perkin Elmer,
Shveytsariya) gayd etildi.'H va 3C NMR spektrlari JNM-ECZ400R spektrometrida (JEOL, Yaponiya) CCI3D eritmalarida *H
uchun 400 MGts ish chastotasida qayd etilgan. TMS (0 ppm) *H NMR spektrlarida ichki standart sifatida ishlatilgan. 3C NMR
spektrlarida erituvchining kimyoviy silji-shi (CClsD, TMSga nishatan 49,00 ppm) ichki standart sifatida ishlatilgan. Birikma-
larning suyuglanish haroratiBMP-1C modelida 220V/50Hz da (Xitoy) asbobida o’lchandi.

N-(4-metoksifenil)-izonikotinamid: 0,615 gr (0,005 mol) 4-karboksipiridin va 0,615 gr (0,005 mol) p-anizidin 0,365 gr
(0,01 mol) HCI katalizator ishtirokida sintez gilindi. R=0,68, suyqlanish harorati Ts=74-76°C. 1Q spektr (KBr sm1) v=3243 (-
NH), 8=1545 (-NH), v=1651(-CO-). 'H NMR (400 MHz, METHANOL-D4) & 8.19 (s, 1H), 7.51 — 7.43 (m, 2H), 7.10 (s, OH),
6.88 (d, J = 22.5 Hz, OH), 4.87 (s, 3H), 3.76 (s, 2H).**C NMR (101 MHz, METHANOL-D4) § 165.28, 161.31, 158.85, 158.07,
132.23, 122.97,122.02, 115.79, 115.04, 55.91.

N-(4-bromfenil)-izonikotinamid: 0,615 gr (0,005 mol) 4-karboksipiridin va 0,86 gr (0,005 mol) p-bromanilin 0,365 gr
(0,01 mol) HCI katalizator ishtirokida sintez gilindi. Rt=0,68, suyqglanish harorati Ts=94-96°C. 1Q spektr (KBr sm) v=3255 (-
NH), 6=1532 (-NH), v=1667(-CO-). *H NMR (400 MHz, METHANOL-D.) § 8.70 (s, 1H), 8.27 (s, 3H), 7.94 (s, 1H), 7.57 - 7.40
(m, 13H), 7.10 (s, OH), 1.28 (s, 1H), 0.99 — 0.83 (m, 2H).3C NMR (101 MHz, METHANOL-D.) § 168.28, 161.61, 151.02,
138.29, 132.75, 124.77, 122.65, 117.79.

N-(2,4-Dixlorfenil)-izonikotinamid: 0,615 gr (0,005 mol) 4-Karboksipiridin va 0,81 gr (0,005 mol) 2,4-dixloranilin
0,365 gr (0,01 mol) HCI katalizator ishtirokida sintez gilindi. Rt = 0,52, suyqglanish harorati Ts=146-148C. 1Q spektr (KBr sm™)
v=3240 (-NH), =1518 (-NH), v=1661 (-CO-).H NMR (400 MHz, METHANOL-D4) § 9.13 (s, OH), 8.78 (s, OH), 8.39 (s, OH),
7.75 (s, OH), 7.65 — 7.56 (m, 1H), 7.41 (dd, J = 8.7, 2.3 Hz, 1H).**C NMR (101 MHz, METHANOL-D4) § 165.21, 162.07,
134.43, 131.07, 130.17, 129.31, 126.08, 125.27

N-(2,6-Ksilidinfenil)- izonikotinamid: 0,615 gr (0,005 mol) 4-karboksipiridin va 0,605gr (0,005 mol) 2,6-ksilidin 0,365
gr (0,01 mol) HCI Kkatalizator ishtirokida sintez gilindi. Rf = 0,62, suyqglanish harorati Ts=158-160°C. 1Q spektr (KBr sm)
v=3232 (-NH), §=1520 (-NH), v=1653 (-CO-).*H NMR (400 MHz, METHANOL-D4) & 9.15 (s, 1H), 8.77 (s, OH), 8.41 (d, J =
9.7 Hz, 1H), 7.61 (s, OH), 7.20 — 7.10 (m, 10H), 4.95 — 4.90 (m, 22H), 2.27 (d, J = 0.7 Hz, 19H).13C NMR (101 MHz,
METHANOL-Da) § 201.28, 166.64, 153.00, 149.35, 137.34, 135.40, 131.91, 129.75, 129.22, 128.71, 125.32, 122.62, 22.69
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LABORATORIYADA ASETILENNI GIDRATLAB ASETON OLISH TEXNOLOGIYASI
Annotatsiya

Nanokatalizatorlarning yuqori samaradorligi nanosistemalarda nanostruktura va kimyoviy reaksiyalar jarayonida yuzaga
keladigan zaryadlar, energiya, massa va axborotlarni o'zgartirish va o'tkazish jarayonlari bilan bog'liq. Sanoatda yangi yuqori
samarali nanokatalizatorlardan foydalanish jarayonlar va texnologiyalarning ekologik xususiyatlarini yaxshilashga, atmosferaga
chigariladigan chigindilar migdorini kamaytirishga, ekologik toza muqobil energiya resurslari, yangi mahsulotlar va materiallarni
yaratishga olib keladi. “Ho'l” va suspendirlash asosida mahalliy xom-ashyolardan asetilenni Katalitik gidratlash
Zn0O-Fe203'Cr203-MnO2-V20s/YUKS reaksiyalari uchun termik bargaror, yugori faollik, selektivlik va unumdorlikka ega bo'lgan
nanokatalizatorlar yaratildi.
Kalit so’zlar: “Ho'l” va suspendirlash, aseton, asetilen, suv, YuKS, nanokatalizator,
sharchali tegirmon, shakl mashinasi.

TEXHOJIOTUSI TUAPATALIMA AIETHUJIEHA B JIABOPATOPUH
AHHOTALHSA

Bricokas 3¢(peKTHBHOCTh HAaHOKATAIM3aTOPOB CBsA3aHA C IPOLECCAaMHM W3MEHEHUWs M IepeHoca 3apsioB, SHEPTHH, MacChl U
nH(OPMAIMY, MPOUCXOMAIIMMH B XOAE HAHOCTPYKTYp M XHMHYECKHX peakIuii B HaHOCHCTeMaX. lIcnosp3oBaHHE HOBBIX
BBICOKO?(()EKTHBHBIX HAHOKATAaJIM3aTOPOB B IPOMBIIUICHHOCTH INPHBOIUT K YIYYIICHUIO AKOJOTHYECKHX XapaKTepPUCTHK
MPOLIECCOB ¥ TEXHOJIOTHH, CHIDKEHHUIO BEIOPOCOB B aTMOC(EpPY, CO3AHUIO SKOJIOTHUECKU YUCTHIX albTePHATUBHBIX HCTOYHHKOB
SHEPTUM, HOBBIX INPOAYKTOB M MarepranoB. Co3qaHbl TEPMHYECKM CTaOHJIbHBIE, OONaJalolfe BBICOKOH aKTHBHOCTBIO,
CENIEKTHBHOCTBIO U TMPOU3BOIUTEIBHOCTRIO HaHOKaTamu3aTopsl i peakuit ZnO-Fe203 Cr203"MnO2'V20s/1eonut ¢ BEICOKHUM
COZlep)KaHMEM KpeMHe3eMa KaTaJUTUYECKOM TMApaTaldH aleTWICHAa W3 MECTHOTO CBHIPbS Ha OCHOBE «BIQXKHOTO» H
CYCIIEH3HOHHOTO THIIA.

KmroueBbie cioBa: «Mokpas» M cycneH3us, aueToH, auerwieH, Boja, FOKLI, HaHokaTaimu3aTop, InapoBas MeNIbHUIIA,
(hopMOBOYHAs MalIMHA.

ACETYLENE HYDRATION TECHNOLOGY IN THE LABORATORY
Annotation

The high efficiency of nano catalysts is related to the processes of changing and transferring charges, energy, mass and
information that occur during nanostructures and chemical reactions in nano systems. The use of new high-performance nano
catalysts in industry leads to the improvement of the environmental characteristics of processes and technologies, the reduction of
emissions into the atmosphere, the creation of environmentally friendly alternative energy resources, new products and materials.
Thermally stable, high activity, selectivity and productivity nano catalysts were created for the
Zn0O-Fe203'Cr203-MnO2-V20s//HSZ reactions of catalytic hydration of acetylene from local raw materials based on "wet" and
suspension.

Key words: "Wet" and suspension, acetone, acetylene, water, YKS, nanocatalyst, ball mill, shape machine.

Kirish. Aseton (propanon, dimetil keton, propanon-2) to‘yingan ketonlar sinfiga mansub organik modda. Xarakterli hidli
rangsiz uchuvchi suyuglik. Suv va qutbli organik erituvchilar bilan cheksiz aralashtirish, qutbsiz erituvchilar bilan cheklangan
aralashadi. Qimmatbaho sanoat erituvchi. Kam zaharliligi tufayli u laklar, portlovchi moddalar va dori-darmonlarni ishlab
chigarishda keng go'llaniladi. Ko'p kimyoviy sintezlarda boshlang'ich birikma. Laboratoriya amaliyotida aseton qurugq muz va
ammiak bilan birga sovutish aralashmalarini tayyorlash, shuningdek kimyoviy shisha idishlarni yuvish uchun qutbli aprotik
erituvchi sifatida ishlatiladi. Aseton tirik organizmlarda, xususan, inson tanasida metabolizm mahsulotlaridan biridir. Sog'lom
odamning gonida juda oz migdorda bo'lgan keton jismlari deb ataladigan tarkibiy gismlardan biri, ammo patologik sharoitlarda
(uzog muddat ro'za tutish, og'ir jismoniy faollik, og'ir diabet) ularning konsentratsiyasi sezilarli darajada oshishi mumkin va 20
mmol/l ga etadi.

Rivojlangan mamlakatlarda aseton asosan bir necha usullarda olinadi:

1. 1zopropil spirtining oksidlanishi va gidrogenlanishi.

2. 1zopropil benzolning oksidlanishi (kumol usuli).

3. Asetilenni gidratlanishi.

Respublikada izopropil spirti va kumol yetishmasligi tufayli biz 3-usuldan foydalanib atsetilenni gidratlab asetonni oldek.

2CH=CH + 3HOH =CH3 - CO - CH3 + CO2+ 2H2 + Q
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Tajriba natijalari va muhokama. 5%Zn0O-5%Fe203-5%Cr203-3%Mn02:1%V20s tarkibli katalizator ishlab chigarish
quyidagi asosiy bosqgichlardan iborat: kislotali ishlov berish va yugori kremniyli seolitni faollashtirish liniyasi; aralashtirish va
shakllantirish liniyasi; katalizatorni termik ishlov berish.

Kislotali ishlov berish va faollashtirish mexanik aralashtirgich bilan jihozlangan reaktorda o’tkaziladi. YuKSning
hisoblangan miqdori reaktorga (1) yo’naltiriladi va xuddi o’sha joyga ma’lum miqdorda 10 %-li sulfat kislota yuboriladi.
Tarkibiy gismlar 1soat davomida aralashtiriladi, yuviladi, so’ng massa 95 °S da 3 soat davomida quritiladi (2).

Bu vaqtda tegirmonda (8) ko’mir maydalanadi. Tarkibiy gismlar aralashmasi aralashtirgichga yo’naltiriladi (11) va
jadal aralashtirish holatida % qism peptizatorning suvli eritmasi qo’shiladi (peptizator sifatida ekstraksion fosfat kislota suvli
eritmasidan foydalanamiz). Aralashtirish bir jinsli massa olinishigacha davom ettiriladi.

d=D

=, =P
s
P

B
Rasm-5.1. ZnO-Fe203°Cr203-Mn0O2-V20s /YUKS li katalizator ishlab chigarish texnologik sxemasi

1 — aralashtirgich-aktivator; 2 — YuKS uchun bunker;

3 — 10 %-li sulfat kislota uchun sig’im; 4 — quritish shkafi;

5, 6, 7 — Zn(NOs3)2:6H20, Fe(NO3z)s-6H20, Cr(NO3)3:9H20 va Mn(NO3z)2:6H20 uchun sig’imlar; 8 — sharchali tegirmon;
9, 10 —distillangan suv uchun sig’im; 11 — kurakli aralashtirgich; 12 — shakl berish mashinasi; 13 — transporterli quritgich;

14 — shaxtali kuydirish pechi; 15 — vibrog’alvir

Oldindan tayyorlangan tutib turuvchi — faollangan quritishdan so’ng tegirmonda (8) maydalanadi va aralashtirgichga (11)
qoldiq tarkibiy gismlar bilan aralashtirish uchun yuboriladi va ' miqdor peptizator qo’shiladi. Aralashtirish 30—40 daq
mobaynida davom ettiriladi, shundan so’ng massa shakl berishga (12) yo’naltiriladi. Buning uchun shnekli shakl berish
mashinasi tanlangan, u 6-8 mm li diametri va 8-10 mm uzunlikdagi granulalar olishga imkon beradi. Granulyatordan chigadigan
granulalar 20-25 % namlik saglaydi. kontakt massani quritish quritgichda (13) 10045°S da 5 soat davomida o’tkazildi.

Katalizatorga termik ishlov berish barabanli tipdagi pechda (14) o’tkaziladi, bunda yoqiladigan gazlar va xomashyo
granullar pech orqali garshi ogimda o’tishi kerak. Kuydirish boshlang’ich harorati 200°C, haroratni har 30 daq da 50°C ga 450-
500°C gacha ko’tariladi. Katalizatorni kuydirishdan so’ng vibrog’alvirda (14) elakdan o’tkaziladi va tayyor mahsulot omboriga
yuboriladi.

Yangi yuqori samaradorlikka ega bo’lgan nanokatalizatorlarning ishlatilishi sanoatda jarayonlar va texnoloiyalarning
ekologik xarakteristikalarining yaxshilanishiga, atmosferaga tashlanadigan zararli chigindilarning kamayishiga, mugqobil
energoresurslarning ekologik toza turlarini, yangi mahsulot va materiallar yaratishga olib keladi.

Faol markazi nanoo’lchamli 0’zak modda bu seolitlar bo’lib, shulardan biri bu bentonitdir. Asetilenni katalitik gidratlash
reaksiyasi uchun cho’ktirish usulida katalizator tayyorlash uchun Zn(NOs)2:6H20, Fe(NO3)3'6H20, Cr(NO3)3:9H20,
Mn(NO3)2-6H20 va VO(NO3)s ning suvli eritmalari ishlatildi bo’yicha quyidagi 2.1-sxema bo’yicha tayyorlandi.

Tutuvchi modda (nositel)-Cho’kma filtrlandi, 130°C da quritildi va kuydirish pechida 5 soat davomida 800-1100°C da
kuydirildi. Yuttirish usulida katalizator tayyorlash uchun avval natriy silikatning suvdagi eritmasiga sulfat kislota qo’shildi.
Cho’kma filtrlandi, 130°C da quritildi va 800-1300°C da kuydirildi. So’ngra Zn(NO3)2:6H20, Fe(NOs)3:6H20, Cr(NO3)3-9H20
va Mn(NOs)2:6H20 tuzlarining suvli eritmalari qo’shildi. 3 soatdan so’ng olingan katalizator quritildi va 800-1300°C da
kuydirildi. So’ngra olingan massaga zaruriy miqdordagi VO(NOs3)s eritmasi qo’shildi. So’ngra yuqoridagi ketma-ketlik bo’yicha
katalizator filtrlandi, quritildi va kuydirildi.

Nanokatalizatorlarning yuqori samaradorligi nanosistemalarda nanostruktura va kimyoviy reaksiyalar jarayonida yuzaga
keladigan zaryadlar, energiya, massa va axborotlarni o'zgartirish va o'tkazish jarayonlari bilan bog'liq. Sanoatda yangi yuqori
samarali nanokatalizatorlardan foydalanish jarayonlar va texnologiyalarning ekologik xususiyatlarini yaxshilashga, atmosferaga
chiqariladigan chigindilar migdorini kamaytirishga, ekologik toza muqobil energiya resurslari, yangi mahsulotlar va materiallarni
yaratishga olib keladi.

Katalizatorlarni nanozarrachalar bilan katalizda ishlatish istigboli ikkita xususiyat bilan bog'lig. Birinchidan, zarrachalar
kattaligi kamayishi bilan atomlarning aksariyati sirtda joylashadi, shuning uchun nanozarrachalardan tashkil topgan katalizator
katta sirt maydoniga ega va geterogen reaktsiyalarda juda faol bo'ladi.

Ikkinchidan, nanozarrachalarning aksariyat xossalari ularning kattaligi (hajmi samaradorligi) bilan bog'lig, shuning uchun
nanozarrachalar hajmini o'zgartirish orgali nafagat faollikni, balki selektivlikni ham nazorat gilish mumkin. Katalizator
zarrachalarining hajmi kamayishi bilan reaksiya tezligi keskin ortadi.

Yugqoridagilardan kelib chiqib, Zn, Fe, Cr, Mn va V metallar va boshqa ko‘p funksiyali xossaga ega bo‘lgan elementlar
asosida olingan nanokatalizatorlarni asetilen va uning hosilalarini gidratlanish reaksiyasida qo‘llash imkoniyatlarini o‘rganish
dolzarb vazifa hisoblanadi.

Zn0:Fe203:Cr203:Mn02:V20s/YUKS tarkibidagi nanozarrachalarni sintez gilish sxemasi yadro-gobiq tuzilishi:
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2.1-sxema. ZnO:Fe203:Cr203:Mn02:V20s/YUKS nanozarracha sintezi sxemasi

1-rasm. Aseton ishlab chigarish sxemasi.

1-ignali valf; 2-egiluvchan olinadigan gism; 3-tomchilovchi eliminator;

4-reometr; 5-suv tarqatuvchi voronka; 6-bypass liniyasi; 7-reaktor;

8-termovel; 9-transformator; 10-voltmetr; 11-reaktorda haroratni nazorat gilish uchun blok; 12-havo muzlatgichi; 13- suv
bilan sovutilgan muzlatgich (Lebix);

14-reaksiya gazini yuvish uchun tutgich; 15 - chiqindi gazni chiqarish liniyasi;

16-kran

Metall reaktor (7) diametri 40 mm, balandligi 380 mm bo'lgan katalizator uchun pastki qismga to'r-substrat o'rnatilgan.
Yugori gardish gopgog'i ikkita armatura bilan jihozlangan:  bug'-gaz aralashmasini (suv bug'lari bilan to'yingan asetilen) va
termovel (8) bilan ta'minlangan. Pastki gardish-pastki gismi reaksiya mahsulotlarini olib tashlash uchun armatura bilan
jihozlangan.

Reaktor idishi (7) atrofida umumiy quwvati 3,6 kV bo'lgan TEN-06 isitish elementlari teng tagsimlangan bo'lib, ular
boshgaruv transformatori (9) orgali 220 V tarmoqga ulangan. Haddan tashqari gizib ketishning oldini olish uchun 220 V dan
ortiq kuchlanishni ta'minlashga ruxsat berilmagan.

Issiglikni saglash va bargaror haroratni ta'minlash uchun reaktorning yuzasi izolyatsiyalanadi va o'raladi. Reaktordagi
harorat haroratni nazorat qilish blokiga (11) chigadigan signallari bilan THC termojufti bilan o'lchandi, o'gishlar KSP
potansiyometrida yoki ko'rsatuvchi qurilmada gayd etildi.

Sintezni amalga oshirish uchun reaktorga ma'lum migdorda katalizator yuklangan. Katalizator azot ogimida gizdirilgan.
Harorat 425-430°C ga yetganda, 007-sonli ustaxonaning aralash gaz liniyasidagi valf ochildi (yoki silindrdan asetilen
konsentrati), azot liniyasidagi valf yopildi. Suv bug’lari bilan to'yintirish uchun harorati ~70-80°C bo'lgan (5) suv (6) bypass
liniyasidan o'tkazildi. Keyin bug’ bilan to'yingan gaz reaktorga kirdi, bu yerda katalizatorda 425-430°C haroratda reaksiyasi sodir
bo'ldi. Reaktsiya jarayonida texnologik rejimning parametrlari harorat sharoitlari, yetkazib beriladigan komponentlarning ogim
tezligi o'lchandi.

Gazsimon reaksiya mahsulotlari avval havo sovutgichida (12), so'ngra suv bilan sovutilgan muzlatgichda (Liebig) (13)
sovutildi. Kondensat va aseton bug'lari muzli hammomga (3-8°C) joylashtirilgan ksilol (14) bilan absorberlarda so'riladi.
To'plangan ksilol bilan olingan reaksiya mahsulotlari ularning tarkibiy tarkibi uchun xromatografik tahlil gilindi. Kirish va
chigish gazlari vaqti-vaqti bilan gaz xromatografiyasi bilan tahlil gilindi.

120 soatdan keyin tizimga asetilen yetkazib berish to'xtatiladi. Tizim azot bilan tozalanadi va katalizator gayta tiklanadi.
Regeneratsiya 425-450°C haroratda 12 soat davomida amalga oshiriladi. Asetilen tizimdan sigib chigarilgandan so'ng, azot-havo
aralashmasi beriladi. Gazlaridagi karbonat angidrid migdori 0,4% dan oshmasa, regeneratsiya tugallangan hisoblanadi.

Xulosa. “Ho'l” va suspendirlash asosida mahalliy xom-ashyolardan asetilenni  katalitik  gidratlash
ZnO-Fe203Cr203"MnO2'V20s/YUKS reaksiyalari uchun termik bargaror, yuqori faollik, selektivlik va unumdorlikka ega bo'lgan
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nanokatalizatorlar yaratildi. Asetilenni katalitik gidratlash termodinamik jihatdan asoslandi. Ik bora katalitik atsetilenni
gidratlab atseton olishning takomillashtirilgan va kam chigindili ixchamlashtirilgan texnologiyalari ishlab chigildi.

10.
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YER OSTI SUVLARINING MINERAL TARKIBI VA RADIOAKTIVLIGINI ANALITIK BAHOLASH
Annotatsiya
Ushbu maqgolada yer osti ichimlik suvlarining ichishga vyaroqglilik xususiyatlarini mineral tarkibni tashkil etuvchi
ingrediyentlarning konsentratsiyasini analizning kimyoviy, elektrokimyoviy (ionometrik), spektroskopik usullarda aniglash
natijalari hamda ularning radioaktivlik xossalarini aniglash natijalari keltrilgan. Yer osti ichimlik suvlarining radioaktivlik
xususiyatlari ular tarkibidagi Ra-226, Th-232, K-40, Cs-137 va Rn-222 kabi izotoplari miqdorini o‘rganish asosida baholandi.
Kalit so‘zlar: Yer osti suvi, analiz, elektrokimyo, radioaktivlik, spektroskopiya, kimyoviy, tarkib, elektrod, ion.

AHAJIUTUYECKASI OHEHKA MUHEPAJIBHOI'O COCTABA U PAIMOAKTUBHOCTHU IIUTBEBBIX BO/I
AHHOTALHSA

B crartbe mpencTaBieHbl Pe3yNbTaThl XUMHYECKUX, dJICKTPOXHUMHUYECKUX (HOHOMETPHYECKHX), CHEKTPOCKOMHYECKUX METOIO0B
OTIPE/ENICHUS] U IPUTOJHOCTH TTO36MHBIX MUTHEBBIX BOJ, KOHIIEHTPAILMH WHTPEANCHTOB, BXOSLINX B MHHEPAIbHBIN COCTAB, a
TaKKe pe3ylbTaThl OMNPEACICHUS WX PaJHOAKTUBHBIX CBOWCTB. PajMoakTHBHBIC CBOICTBA MOJ3EMHBIX IMHUTHEBBIX BOJ
OLIEHUBAJIUCH T10 KOJIMYECTBY B X COCTaBE TAKMX M30TOIOB, Kak Ra-226, Th-232, K-40, Cs-137 u Rn-222.

KnwueBbie ciaoBa: [logszemHas Boja, aHanmm3, DICKTPOXHMHS, PaTUOAKTHBHOCTB, CHEKTPOCKOINMUS, XUMHYCCKHIA, COCTaB,
3JIEKTPOJI, HOH.

ANALYTICAL ASSESSMENT OF GROUNDWATER MINERAL COMPOSITION AND RADIOACTIVITY
Annotation
This article presents the results of chemical, electrochemical (ionometric), spectroscopic methods of determining the portability
of underground drinking water, the concentration of ingredients that make up the mineral composition, and the results of
determining their radioactivity properties. The radioactivity properties of underground drinking water were evaluated based on
the amount of isotopes such as Ra-226, Th-232, K-40, Cs-137 and Rn-222 in their contents.
Key words: Groundwater, analysis, electrochemistry, radioactivity, spectroscopy, chemical, composition, electrode, ion.

Kirish. Ichimlik suvi va ozig-ovqat xavfsizligini ta’minlashda prezidentimiz Sh.M.Mirziyoyevning “Suv resurslaridan
foydalanish sohasida davlat boshqaruvi va nazorat tizimini yanada takomillashtirish hamda suv xo‘jaligi obyektlari xavfsizligini
ta’minlash chora tadbirlari to‘g‘risida-suvlarning hisobi, suv resurslaridan ogilona foydalanish va ularni muhofaza qilish,
suvlarning zararli ta’sirini oldini olish va bartaraf etish sohasida davlat organlari va boshqa tashkilotlar faoliyatini
muvofiglashtirish, xavfsizlik darajasi yuqori bo‘lgan suv obyektlarini ekspertiza qilish ishlarida malakali xorijiy ekspertlarni jalb
qilish kabi vazifalarni qo‘ydi.

Atrof-muhitning ekologik tozaligi insonlar salomatligining muhim omillaridan biri hisoblanadi. Shuning uchun ham
atrof-muhit namunalarini turli xil ifloslanishdan, jumladan radioaktiv ifloslanishdan muhofaza qilish, atrof-muhit radioaktivligi
o‘zgarishini nazorat qilish, ifloslanishni kamaytirish, oldini olish chora-tadbirlarini ishlab chigish hozirgi zamon ekotizimining
dolzarb muammolaridan biri hisoblanadi.

Mavzuga oid adabiyotlar tahlili. Ichimlik suvlarining tarkibidagi qo‘shimchalar asosan noorganik yoki organik tabiatga
ega. Noorganik aralashmalarni aniqlash jarayonidagi analitik muammolar organik tavsifli qo‘shimchalarnikidan bir muncha
yengilroqdir. Har ikki holatdagi moddalar yoki ionlar miqdorini aniqlash esa zamonaviy o‘lchov vositalari asosida amalga
oshiriladi [1].

Tanlangan usullarning ishonchliligi avvalo aniglanadigan moddalarning fizik-kimyoviy xossalariga, usulning tavsifi
to‘g riligi va h.k.z. larga bog‘liq [2].

Suv barcha tirik mavjudot olami uchun eng muhim hayotiy omillardan biri hisoblanadi. Oddiy suvning iste’moli
organizmni zararli kimyoviy moddalar bilan zaharlanishiga olib kelishi mumkin. Respublikamizda hozirgi kunda gishloq
xo0‘jaligi mahsulotlari yetishtirishdan tashqari aholi iste’moli uchun ham zarur bo‘lgan yer usti va yer osti suvlarining ichishga
yarogliligini baholash ham eng muhim vazifalardan biri hisoblanadi. Ichimlik maqgsadlarida rejalashtirilayotgan yer osti suvlariga
qo‘yilayotgan talablardan yana biri ularning radioaktivlik xususiyatlari bo‘lib, bundan oziqlanayotgan aholiga ko‘rsatayotgan
zararlarini ham baholash dolzarbdir.

Analiz gilinadigan turli tarkibli obyektlar tarkibidagi alohida modda yoki ionlarni selektiv ravishda aniglashda ion
selektiv elektrodlarning o‘rni beqiyosdir. Tabiiy va texnologik obyektlar analizida ionometriyadan foydalanish asboblarning
oddiyligi, analiz jarayonlarining avtomatlashtirish imkoniyati yuqoriligi, analiz natijalarini hisoblashda kompyuter
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texnologiyalaridan keng foydalanish imkoniyatlari ionometriyaning keyingi rivojida ham muhim ahamiyatga ega bo‘lmoqda.
Keyingi paytlarda mualliflarning asosiy e’tibori fermentativ elektrodlarga garatilgan [3-4]. Usulning o‘ziga xosligi ion selektiv
elektrodlardan indikator elektrodi sifatida foydalanishga asoslanganligidadir [5]. Tanishib chigish tavsiya etilayotgan [6]
qo‘llanmada natriy, kalsiy, vodorod, kaliy, nitrat, ammoniy, sulfid, yod, sianid kabi kation va anionlarni, har bir ion uchun
tanlangan maxsus ion selektiv elektrodlar yordamida aniqlash usullari, ftorid va sulfid ionlari uchun qo‘llaniladigan tuz
membranali elektrodlardan foydalanish to‘g‘risidagi ma’lumotlar to‘plangan.

Zararli moddalar suvga nafagat inson faoliyati tufayli tushadi, balki bunga tabiatning 0‘zi ham o°z hissasini qo‘shib turadi
va suvni qo‘shimcha tarkibiy qismlar, aynigsa, karbonatlar hamda ba’zi qo‘shimchalar bilan boyitadi [7].

Oldindan kaliy ionlarini aniqlashda qo‘llaniladigan optimal reaktiv fosfovolfram kislota hisoblanadi. Uni kaliy kationlari
bo‘lgan eritmaga qo‘shilsa KsH[PW12040]2:6H20 cho‘kmaga tushadi.

5KCI+2H3[PW12040] +6H20=KsH[PW12040]26H20+5HCI. Cho‘kmaning 25 °C dagi eruvchanligi 0,00116 g/100 ml
H20.

Inson va hayvon organizmida kaliy asosiy ichki to‘qimalar kationi bo‘lib, muhim vazifalarni bajaradi; yurak urishini
normallashtirish; to‘qima va to‘gimalararo suyuqlik tarkibining doimiyligini saqlaydi; kislota-ishqor muvozanatini saqlaydi;
to‘qimalararo munosabatni ta’minlaydi; asab-mushak qo‘zg‘aluvchanligi va o‘tkazuvchanligini quvvatlaydi; to‘qimalarning
bioelektrik faolligini ta’minlaydi; yurak qisqarishining asab boshqaruvida ishtirok etadi; osmotik bosimning suv-tuz balansini
ta’minlaydi; uglevod va ogsil almashinuvida Kkatalizator vazifasini bajaradi; gon bosimi darajasini normallashtiradi; miyaning
kislorod bilan ta’minlanishini yaxshilaydi; allergiyani davolashda yordam beradi; buyrakning ajratish funksiyalarini
ta’minlanishida ishtirok etadi.

[8] magolada eritmadagi magniy ionlari migdorini aniglashda fosfomolibden kislota asosidagi kompleks tuzlardan
magniy selektiv elektrod ishlab chiqish bo‘yicha ilmiy-tadqiqotlar asosida magniy ionlari migdorini ionomertik aniglash natijalari
keltirilgan. Magniy ionlari migdorini ionometrik aniqlash natijalarining to‘g‘riligini energiya dispersiv rentgen spektroskopiya
usuli yordamida ham tekshirilib, natijalar o‘zaro tagqoslangan. Ishlab chigilgan magniy selektiv elektrod atrof-muhit obyektlari,
ozig-ovgat va qishloq xo‘jaligi mahsulatlari sanoatda foydalaniladigan suvlar, ichimlik suvlari tarkibidagi magniy ionlari
konsentratsiyasini ionometrik aniglashda qo‘llashga tavsiya etilgan.

Yer osti va yer usti ichimlik va ogova suvlarining analitik monitoringi muhim muammo bo‘lib, [9] ishda bunday suvlar
tarkibidagi turli ingrediyentlar analizning kimyoviy, elektrokimyoviy (ionometrik, konduktometrik) va optik (fotometrik,
spektroskopik) usullari yordamida baholangan natijalar muhokama gilingan. Bunda kationlardan ammoniy, kalsiy, magniy,
natriy, kaliy hamda anionlardan nitrat, gidrofosfat, sulfat, xlorid kabi ionlarning analitik namunalari tahlil gilingan [10].

Tabiiy suvlarda ammiakning erishi natijasida hosil bo‘lgan ammoniy ionlari organik birikmalarning azotli hosilalaridan
hosil bo‘ladi. Ammoniy ionlari sanoat oqova suvlarining ta’sirida ham yer usti va yer osti suvlari tarkibiga kirib qolgan.
Ammoniy ionlarining konsentratsiyasi kuz-qish fasllarida ortadi. Qayd etilgan moddalar konsentratsiyasi o‘simliklarning
fotosintezi natijasida ularni intensiv ravishda o‘zlashtirilishi ogibatida bahor va yoz fasllarida kamayadi. Ammoniy ionlarining
ichimlik suvlarida miqdoriy jihatdan ortishi uning sanitar holatining yomonlashuviga sabab bo‘ladi [11].

Radon Rn??2 yer osti suvlari uchun tabiiy radioaktivlik manbai hisoblanadi. Tabiiy suvda alfa radioaktiv nurlanish
darajasini aniglash suvning radiologik sifatini muntazam ravishda monitoring gilishda hal giluvchi vazifadir. Suvning alfa
radioaktivligi ikki gismdan iborat bo‘lib, biri suv tarkibidagi 28U va 232Th parchalanishi seriali mavjud qattiq radionuklidlarning
alfa faolligi bilan, ikkinchisi esa suvda erigan radon gazining alfa faolliligi bilan bog‘liq. Alfa zarralari boshqa kiruvchi
nurlanishlarga qaraganda ta’sirlangan tirik to‘qimalarda chiziqli energiya uzatish (ChEU) yuqori qobiliyatiga ega. Alfa
zarrachalari inson tanasining bir organi bo‘lib harakatlanayotganda, u energiyani uzatish orqali to‘liq to‘qimalarning atomlari
yoki molekulalarini zich ionlashtirishi yoki barqarorlashtirilishi mumkin. Alfa nurlanishning organlarga uzoq vaqt ta’siri,
ta’sirlangan to‘qimalarda yoki hatto inson tanasining butun organida sezilarli biologik shikastlanishga olib kelishi mumkin. Bu
esa DNK ga nisbiy biologik ta’siri kuchayishi, xromasomalarning sinishi va translokatsiyasiga va saraton kasalligini kelib
chiqishiga sabab bo‘lishi ma’lum. Oshqozon saratoni xavfi yuqori konsentratsiyali radonli suv ichish bilan bog‘liq. Shuning
uchun tabiiy suvdagi alfa radioaktivlik darajasini aniglash bunday suvning inson hayoti va sog‘lig‘i uchun radiologik jihatdan
xavfsiz ekanligini aniglash uchun juda muhimdir [12-13].

Ushbu tadgigotda ichimlik suvi resurslaridagi radon kontsentratsiyasini va Havraman gishloglaridan olingan tuproq
namunalarida tabiiy birlamchi radionuklidlarni aniglash uchun RAD7 va Nal(Tl) usullaridan foydalanilgan. O‘lchangan radon
kontsentratsiyasi 1,7 + 0,6 dan 34,0 £ 2,8 Bk/I"* gacha, o‘rtacha arifmetik 14,8 = 1,2 Bk/I"! bo‘lgan. Ushbu tadqiqot shuni
ko‘rsatadiki, ichimlik suvi namunalarining taxminan 54% EPK tomonidan tavsiya etilgan 11,1 Bk/I*! darajasidan oshadi.

Ichimlik suvi inson hayotining asosiy manbai bo‘lib, uning sifati uning fizik, kimyoviy va biologik xususiyatlaridan kelib
chiqgib muhofaza qilinishi kerak. Yaqginda Evropa Direktivasi 51/2013 a'zo davlatlar uchun ichimlik suvi radioaktivligini nazorat
qilish majburiyatini kiritdi. Suv, boshqa ko‘plab atrof-muhit resurslari kabi, tabiiy va yoki sun'iy radionuklidlarni o‘z ichiga
olishi mumkin. Yer osti gatlamlarining geologik xususiyatlari va antropik ifloslanish chuchuk suvlarda radionuklidlar faolligi
kontsentratsiyasini oshirishga yordam berishi mumkin, chunki, masalan, uran jinslarining mavjudligi va atrof-muhitga
radiofarmatsevtik moddalarning targalishi 22Rn va ®H va yillik indikativ doza. Ichimlik suvining radioaktivligini o‘lchashda eng
ko‘p qo‘llaniladigan usul suyuqlikning ssintilatsiyasini hisoblash hisoblanadi [14].

Tajribaviy gism. Tabiiy va sun’iy kelib chigishga ega bo‘lgan radionuklidlar suv, havo, ozig-ovgat mahsulotlari va
boshga yo‘llar bilan kishilar organizmiga o‘tadi. Ichimlik suvlari tarkibidagi mineral deb hisoblangan turli tarkibiy gismlardan
iborat qo‘shimchalarning ortigcha migdori ham inson organizmiga zararli ta’sir ko‘rsatadi. Shuning uchun tajribalar har ikki
holatni ham o‘rganishga qaratilgan.

Tabiiy suv tarkibidagi kalsiy, natriy, kaliy, nitrat kabi ionlarning konsentratsiyalari anigligi, sezgirligi va selektivligi
jihatidan boshga elektrokimyoviy va kimyoviy analiz usullaridan ustunlikka ega bo‘lgan hamda ion selektiv elektrodlar
qo‘llashga asoslangan ionometrik analiz usullaridan foydalanib aniqlandi. Taqqoslash yoki yordamchi elektrodlar sifatida esa
Ag/AgCl li hamda kalomel elektrodlaridan foydalanildi. Kaliy va kalsiyni aniglashda qo‘llaniladigan ion selektiv elektrodlar esa
polivinilxlorid membranali ion o‘tkazgich elektrodlar hisoblanadi. Bunday elektrodlardan foydalanishda elektrodning ichki
eritmasi sifatida mos ravishda 0,1 normalli standart eritmalardan foydalandik. Xlorid va sulfat ionlarini aniglashning kimyoviy
usullaridan cho‘ktirishga asoslangan gravimetriya uslubini qo‘lladik.
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Olingan natijalar va ularning muhokamasi. Yer osti ichimlik suvlarining radioaktivlik xususiyatlari ssinsilatsion
gamma spektrometrik, ularning kimyoviy tarkibini baholovchi ingrediyentlarning miqdori esa kimyoviy va elektrokimyoviy
usullar yordamida amalga oshirildi.

Quyidagi 1-rasmda Samargand viloyati Qo‘shrabot tumani hududiy suvlaridan olingan yer osti suvining gamma spektri
keltirilgan.
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1-rasm. Qo‘shrabot tumani Oltibek gishlog‘i yer osti suvining gamma spektri (ko‘k rangda tabiiy fon, qizil rangda ??’Rn).

Rasmdagi #2Rn gamma spektrining natijasini quyidagicha hisoblash mumkin:

A=Arat+3,7ATh + 0,0146 Ak =2,6624+(3,7-1,9826)+(0,0146-18,821)=10,273

Aniglangan ???Rn ning miqdori yer osti ichimlik suvi uchun belgilangan meyoridan ancha pastligini qayd etib o‘tish
mumkin.

Yer osti ichimlik suvlarida radioaktiv ionlarning ruxsat etilgan migdorini (REM) bilish orgali bu suvlarning ichishga
yaroqli ekanligini aniqlay olishimiz mumkin. Quyidagi jadvalda ba’zi ionlarning ichimlik suvi tarkibidagi ruxsat etilgan
miqdorlari hamda Qo‘shrabot tumani Mayintepa MFY (Mayintepa, Solpi, Oltibek) gishloglaridan suv namunalari olinib,
radioaktivligi tekshirildi va bir-biriga solishtirildi (1-jadval).

1-jadval
Mayintepa MFY ga garashli gishloglardan olingan suv namunalarining radioaktivlik darajalari.

N lon Ichimlik suviga REM, BK/I Mayi“‘epaglijll”‘l"g‘i WL Soli gishlog'i suvi, B/l | OlibeK quSi‘lll"g‘i suvi,

1 Rn?22 60 10,51 10,12 10,273

2 Ra?% 5,49 <2.7576 < 2.6404 < 2.6624

3 Th?%2 6,43 <2.0193 <1.952 < 1.9826

4 K*0 13,7 < 18.82 < 17.622 <18.821

5 Cs137 3,10 2.6474 < 1.1675 <1.1772

Biz analiz gilgan Mayintepa MFY (Mayintepa, Solpi, Oltibek) hududidagi yer osti ichimlik suvlarining ichishga
yaroglilik xususiyatlari tagqoslandi.

Bundan tashqari yer osti va yer usti suvlarining radioaktivlik xususiyatlarini baholash davomida ularning kimyoviy
tarkibini ham uning ichishga yaroglilik xususiyatlari asosida anigladik.

Radiatsion nurlanishni inson organizmiga ta’siri oldindan ma’lum bo‘lib, u quyidagilardan iborat.

1. Genetik mutatsiya ta’sirida kelajak avlodlarda o‘zgarish yuz berishi;

2. Onalarda homiladorlik paytida nurlanishi oqibatida homilada bo‘ladigan turli o‘zgarish jarayonlari;

3. Radiatsiyaning ruxsat etilgan miqgdoridan ortigcha nurlanish inson organizmida kam qonlik kasalligini keltirib
chiqarishi;

4. Ortiqcha radioaktiv nurlanish natijasida insonning bevosita o‘limiga olib kelishi kabilarga bog‘liq.

Yer yuzidagi nafagat insonlar, balki barcha tirik mavjudotlar hamisha ma'lum miqdordagi radiatsiyani gabul giladi. Yer
usti va yer osti suvlari tarkibida ma'lum chuqurlikkacha bo‘lgan yerning hosildor gismida va ular vositasida yaratiladigan ozig-
ovqat hamda qishloq xo°jaligi mahsulotlari tarkibida ham, albatta, radioaktiv xususiyatga ega bo‘lgan turli radioaktiv izotoplar
mavjud. Ammo insonlar ularni ganchalik darajada gabul gilishi va organizmida saqlashi odamlarning oziqglanish tartibiga ko‘p
jihatdan bog‘liq bo‘ladi.

Radonning suvda erishi suv temperaturasiga bog‘liq bo‘lib, temperatura ko‘tarilishi bilan suvda radon erishi kamayadi.
Radonning suvlardagi erishi suvning kimyoviy tarkibiga ham bog‘liq bo‘ladi. Suvda menerallar ko‘p bo‘lsa, radonning erishi
kam bo‘ladi. Radon organik suyuqliklarda ham yaxshi eriydi. Masalan zaytun yog‘ida, neftli suvlarda yaxshi eriydi. Davolash
magsadlarida turli xil, xususan, surunkali kasalliklarda radonli vannalar, radonli ingalatsiya kabi jarayonlardan ham
foydalaniladi. Davolanishdagi terapevtik samara radonning radiatsion ta'siri bilan bog‘liq. Radonli suvlar tarkibida
konsentratsiyaning eng kichik chegarasi 185-370 Bk/1 gacha bo‘lishi mumkin. Ichimlik suvlarida esa ruxsat etilgan me’yor
bo‘yicha 60-80 Bk/1 dan oshmasligi zarur.

Quyidagi 2-jadvalda keltirilgan ingrediyentlarning migdoriy nisbatlari analiz uchun olingan suv namunalari bir-biridan
800-1000 metr masofada joylashgan bo‘lsada ma’lum darajada farq gilishini kuzatish mumkin.

2-jadval
Qo‘shrabot tumanida bir-biridan 1 km gacha masofada joylashgan gishloglar yer osti suvlari tarkibiy gismlarining
o‘zgarishi natijalari

Ne lon Mayintepa gishlog‘i mg/l Solpi gishlog‘i mg/1 Oltibek gishlog‘i mg/1
1 Ca®* 1.12 1,84 5,400

2 Mg** 1.23 1,78 5,210

3 Na* 2.32 2,74 2,900

4 K* 2.40 3,33 2,100

5 CI 80.2 78,8 70,10

6 SO4* 108,4 116 106,9
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O‘rganilgan yer osti suvlari tarkibidagi kation va anionlarning miqdoriy ko‘rsatkichlari bir-biridan keskin farq
gilmasligini kuzatish mumkin.

Xulosa va takliflar. Ishda Qo‘shrabot tumanidagi yer usti suvlari mavjud bo‘lmagan gqishloq aholisini ichish
magsadlarida foydalanib kelayotgan artezian suvlarining ichishga yaroqlilik xususiyatlarini birinchi marta ularning radioaktivlik
xususiyatlari va mineral tarkibni tashkil etuvchi ingrediyentlarning ruxsat etilgan me’yorlari darajasida baholandi. Yer osti
suvlarining har yili ma’lum darajada kamayib borayotganligini hisobga olib, foydalanish uchun tanlangan yer osti ichimlik
suvlarining yillik analitik nazoratini tashkil etish zarurligi taklif etildi.
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STUDYING THE EXPLORATION PROPERTIES OF POLYMETHYLENE SULPHOCATION EXITE BASED ON
INDENE.
Annotation
In this work, based on the indene material extracted from the pyrolysis oil of hydrocarbons, the expansion properties of
polymethylene indenesulfocationite were studied in accordance with GOST requirements, that is, specific mass of the cationite,
moisture content of the cationite, specific volume of the cationite, static exchange capacity, dynamic exchange capacity, etc. For
comparative purposes, the commercially available KU-2-8 cation was taken for comparison.
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H3YYEHHUE PA3BEJOYHBIX CBOMCTB HOJUMETHIEHCYJIb®0 KATUOHUTA HA OCHOBE HH/IEHA.
AHHOTALHSA

B nanHo#t paboTe Ha OCHOBE HMHAECHOBOTO MaTephaja, BBIACICHHOrO M3 MHUPOIU3HON HE(TH YIIeBOIOPOIOB, HCCICIOBAHBI
pacIIUpsIoLIe CBOMCTBA MONIUMETHICHICHCYIb(OKaTHOHUTA B cOoTBeTCcTBHU ¢ TpeboBanusmu ['OCT, To ecTh ynenbHas macca
KaTHOHWTA, BIAKHOCTh KATHOHWTA, YICIbHBI 00BEM KATHOHHT, CTaTHYeCKas OOMECHHAs €MKOCTh, TUHAMHUYecKas OOMEHHAs
EMKOCTb U Jip. J{71s cpaBHEHUS OBLIT B3IT KOMMEPYECKH OCTYIHBIH kaTroH KY-2-8.

KnwoueBbie c10Ba: NOJIMMETHICHUHICHCYIb(OKATHOHUT, BJara, yaejbHas Macca, YACNbHBIA 00BEM, cTaTUYECKash OOMEHHAs
€MKOCTb, JUHAMUYECKass 0OMEHHAS EMKOCTb.

INDEN ASOSIDA SINTEZ QILINGAN POLIMETILENINDENSULFO KATIONITNING EKSPOLATSION
XOSSALARINI O°’RGANISH
Annotatsiya

Ushbu ishda uglevodorodlar pirolizi jarayonidan hosil bo’ladigan piroliz moyi tarkibida ajratib olingan inden moddasi asosida
polimetilenindensulfokationitning GOST talablariga muvofiq tarzda ekspolatsion xossalari yani kationitning solishtirma
massasini, kationitning namligini, kationitning solishtirma hajmini, statik almashinuv qobiliyatini, dinamik almashinuv qgobiliyati
kabi xossalari o’rganildi. Solishtirish magsadida taqqoslash uchun, tijoratda mavjud bo'lgan KU-2-8 kation olindi.

Kalit so’zlar: polimetilenindensulfokationit, namlik, solishtirma massa, solishtirma hajm, statik almashinuv sig’im, dinamik
almashinuv sig’im.

Kirish. Tkkilamchi maxsulotlardan ogilona foydalanish, ular asosida import o’rnini bosuvchi maxsulotlar olish dolzab
muammolardan biridir. Ushbu ishda uglevodorodlar pirolizi jarayonida hosil bo’ladigan piroliz moyi tarkibidan inden moddasi
ajratib olindi. Inden asosida polimetilenindensulfokatonit sintez qilindi va kationitning eksplotatsion xossalari o’rganilib
tijoratda mavjud kationit xossalari bilan taggoslandi.

Mavzuga oid adabiyotlar sharhi. Kationitlarning fizik-kimyoviy va texnologik xossalarini aniglash uchun ishlab
chiqarishda qo‘llaniladigan organik va mineral aralashmalardan tozalash orqali ishga tayyorlanadi. Dastlab ishqor va kislota
eritmalari, so‘ngra distillangan suv bilan neytrallanguncha yuvib tayyorlanadi. Ko‘pgina kationitlar uchun ishqor sarfi ionitning 1
hajmiga taxminan 5% ishqor eritmasining 15 hajmini tashkil qiladi. Ishqoriy ishlovdan so‘ng kationit 10 hajm distillangan suv
bilan, so‘ngra HCI eritmasi bilan avval 5 hajm 5% li eritma, keyin 5 hajm 10% eritma bilan yuviladi. [1]. Kationitlarning muhim
xususiyatlaridan biri ionogen guruhlarning konsentratsiyasi yoki almashinish sig‘imi hisoblanadi. Kationitlarning almashinish
sig‘imi quruq holatda massa birligida yoki bo‘kgan holatda hajm birligida funksional guruhlar soni orqali aniqlanadi, shunga
ko‘ra mg-ekv/g yoki mg-ekv/sm? bilan ifodalanadi [2].

Kationitlarning umumiy almashinish sig‘imi potensiometrik titrlash, elementar tahlili va boshqga usullarda aniglanadi.
Kationitlarning almashinish sig‘imini aniqlashning ikkita asosiy usuli mavjud: statik va dinamik. Statik usulda ion
almashinuvchisining namunasi muvozanat o‘rnatilguncha eritmaning ma’lum bir hajmi bilan ta’sirlashadi, dinamik usulda eritma
ion almashinuvchisi bilan to‘ldirilgan kolonka orqali o‘tadi. Kolonkadagi yutilishni dinamik ko‘rsatkichlarini tavsiflash uchun
statik almashinuv quvvatiga teng bo‘lgan to‘liq dinamik almashinuv quvvati va olingan komponentning o‘tishidan oldin dinamik
almashinuv quvvati ishlatiladi. Boshlang‘ich dinamik almashinish qobilyatining to‘liq dinamik almashinish qobilyatiga nisbati
kolonkaning geometrik shakli, eritmaning o‘tish tezligi, uning konsentratsiyasi va boshqalar bilan belgilanadi[3,4,5, 6, 7].

Tadgigot metodologiyasi. Sintez gilingan polimetilenindensulfokationit xossalari xalgaro GOST talablariga muvofiq
sinovga tayyorlandi hamda xar bir sinov jarayonlari GOST talablariga asosan o’tkazildi.

Tahlil va natijalar. Tadgiqot GOST 10896-78 [8] xalgaro standartiga muvofiq, kationit vazifasini bajaradigan indendan
olingan fazoviy konfiguratsiyaga ega polimetilenindensulfokatsionitni sintez qilish jarayonida o'tkazildi. GOST 10896-78 ion
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almashinadigan gatronlarga tegishli bo'lib, ularning fizik-kimyoviy va texnologik xususiyatlarini baholash uchun sintez gilish
usullarini belgilaydi. Kationit ishlab chigarish jarayonida foydalanishdan oldin, ham organik, ham noorganik moddalar gidroksidi
va keyinchalik kislota eritmalarini 0'z ichiga olgan ketma-ket yuvish jarayonidan o'tadi.

Sintezlangan sulfokationitlarning ishlash xususiyatlari quyidagicha tahlil gilindi:

- kationitning solishtirma massasini o'lchash;

- kationitning namligini baholash;

- kationitning solishtirma hajmini aniglash;

- kationitning statik almashinuv gobiliyatini baholash;

- Kationitning dinamik almashinuv gobiliyatini baholash.

Kationitning solishtirma massasi - uning birlik hajmdagi massasi (t/m3, kg/dm3, g/sm3) bilan belgilanadi.
Kationitlarning solishtirma massasi GOST 10898.2-74 [9] standartiga muvofiq belgilanadi. Tagqgoslash kationitning massasi va
uning hajmi o'rtasidagi bog'liglikni aniglashni o'z ichiga oladi.

Bunga erishish uchun 50 gramm ionit massasi 0,001 grammdan oshmaydigan aniglikda ehtiyotkorlik bilan o'lchanadi,
so'ngra GOST 1770-74 standartida ko'rsatilganidek, silindrga (xususan, 1-100 turdagi) joylashtiriladi. Keyinchalik, ionit kationit
qatlamining siqilishi to'xtatilgunga qadar yog'och sirtga ta'sir giladi. Keyin kationit bilan to’ldirilgan hajm 23 + 5 ° C gacha
bo'lgan haroratda nazorat gilinadigan sharoitlarda aniglanadi. ~Nishiy massa (X1) quyidagi formula bilan aniglanadi:

m

X, =—
1 v

Bu erda m - ionitning massasi (g); v - ionitning hajmi (sm3).

Sinov uch marta o'tkaziladi va uning o'rtacha arifmetik giymati olinadi, ular orasidagi o'rtacha farq 5% dan oshmasligi
kerak. Nisbiy massa ionit uchun doimiy giymat emas, chunki uning giymati ionning shakli, pH va suvdagi ionitlarning tarkibiga
bog'liq va 1,1 dan 1,6 - 1,9 gacha bo'lgan giymatlarga ega.

Yuqoridagi GOST talablariga muvofiq sintez gilingan polimetilenindensulfokatsionitning solishtirma massasi aniglandi.

(1-jadval).
Kationitlarning solishtirma massasi
- . - Solishtirma
Ne | Kationitlar Massasi(g) Hajmi(dm3) massasi(g/dm3)
polimetilenindensulfokislota kationit 50 72 695
KU-2-8 50 67 750

Indendan olingan polimetilenindensulfokatsionitning hisoblangan solishtirma massasi KU-2-8 sulfokatsionitiga juda
o'xshaydi.

Kationitning namligi - ushbu tadgiqot kationitning suvni ushlab turish qgobiliyatini, xususan, sulfokationitning ichidagi
suv massasining uning qurug massasiga nisbati (%) o'rganildi. Suv migdorini o'lchash uchun namlik analizatori ishlatilgan.

Polimetilenindensulfokationitning tahlilga tayyorlash uchun dastlab u kationik kislota bilan ishlov berilgan, so'ngra
neytral pH ga erishilgunga qadar distillangan suv bilan yaxshilab chayiladi, 24 soat davomida bo’ktiriladi. Shundan so'ng,
kationit Byuxner varonkasi yordamida vakuum sharoitida taxminan 3 dagiga davomida filtrlanadi. Keyin tayyorlangan
gatronning namligi namlik analizatori (XY-100MW modeli) yordamida aniglandi. Tahlil natijasida kationit uchun 29,4%
namlikni anigladi. Taggoslash uchun, tijoratda mavjud bo'lgan KU-2-8 kation namligi odatda 48% dan 58% gacha.

Kationitning solishtirma hajmi- bo‘kgan holatda ion almashinuvchining solishtirma hajmi (Vs) sm3/g da hisoblanadi.
Kationitning solishtirma hajmi GOST 10898.4 - 84 [10] standartiga muofiq aniglandi. GOST 10896 talablariga muvofiq
tayyorlangan H- formadagi kationit 12 soat bo‘ktirildi va nam filtr qog‘ozi bilan goplangan Byuxner voronkasida vakuum
yordamida (3+0,5) daqiqa filtrlandi. Namlik migdori GOST 10898.1 bo‘yicha aniqglandi. H- formadagi kationitning solishtirma
hajmini aniglash uchun 15 g tortiladi va 50 sm® hajmli silindirga solinib belgigacha suv bilan to‘ldirildi. So‘ng tigin bilan yopildi
va silindrni 3-5 marta 180° ga aylantirildi, shunda kationitning barcha donalari harakatlanishi kerak. Silindrning pastki qismi
yog‘och yuzaga urilib doimiy hajmga keltiriladi va hajmi o‘lchanadi. Olingan natijalar quyidagi formula orgali aniglandi.

v V-100
S m- (100 — W)

Bu erda, Vs — solishtirma hajm (sm3/gr); V — kationit hami (sm3); m — kationit massasi (gr); W — namlik (%). Olingan
natijalar quyidagi jadvalda keltirilgan.

2 —jadval
Sintez gilingan polimetilenindensulfokationitning solishtirma hajmi
Ne Kationitlar turi Massasi (g) | Hajmi (sm3) | Solishtirma hajmi(sm3/g)
1 Polimetilenindensulfokationit | 15,004 29 2,74
3 KU-2-8 15,025 19 2,8

Olingan kationitlarning solishtirma hajmi 2,74 sm3/g, solishtirish uchun KU-2-8 ning natriyli formasining solishtirma
hajmi 2,8 sm3/gr ga teng.

Kationitlarning almashinish sig‘imini aniqlash.

Kationlarning almashinish gobiliyatini aniglashning ikkita asosiy usuli mavjud:

- statik almashinuv sig'imi (COE);

- dinamik almashinuv sig'imi (DOE).

Statik usul: Bu usulda biz oddiygina kationit namunasini eritmaga botiramiz va ion almashinuvi muvozanat holatiga
kelishini kutamiz. Bu shimib oluvchining suvga botirib, to'yingangacha namlash kabi.
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Dinamik usul: Bu erda eritma ion almashinuvi gatroni bilan o'ralgan ustun orqgali ogadi. Kationit bilan to'ldirilgan trubka
orqali doimiy ravishda oqimning o’tishi orqali amalga oshiriladi. Dinamik almashinuv qobiliyati to’liq dinamik sig’im va
boshlang’ich dinamik sig’im bilan tushuntirish mumkin.

To'lig dinamik sig'im: Bu ideal sharoitlarda dinamik usulda erishish mumkin bo'lgan maksimal almashinuv sig'imi. Bu
nazariy chegarani ifodalovchi statik almashinuv sig'imiga teng.

Boshlang'ich dinamik sig'im: Bu magsadli ionlar ustundan o'tishni boshlashdan oldin, dinamik jarayonning boshida
almashinuv qobiliyatiga ishora giladi.

Dinamik usulda (ustun) ion almashinuvining samaradorligi turli omillarga bog'lig. Ular quyidaglar ustun geometriyasi,
ogim tezligi, eritma konsentratsiyasi, gatronlar zarrachalarining kattaligi, harorati va ragobatdosh ionlarning mavjudligi, pHga
bog'liglik kabi omillarga bog’liqdir.

Ionitning statik almashinish sig‘imini aniqlash- Kationitlarning statik almashinish sig‘imini aniqlash uchun GOST-
20255.1-89 [11] standartdan foydalanildi. Bu usulda ishchi eritmaning doimiy hajmiga massa birligi yoki ion almashinuvchi
hajmi bilan yutilgan ionlar migdorini aniglashdan iborat. Kationitni sinovga tayyorlash GOST 10896 ga muvofiq amalga
oshirildi. Buning uchun H- formadagi kationit 12 soat bo‘ktirildi va nam filtir qog‘ozi bilan goplangan Byuxner voronkasida
vakuum yordamida (3+0,5) daqiga filtrlandi. Og'irligi 2,0 g bo‘lgan ion almashinuvchining namunasi tortildi (aniqlik 0,0001 gr)
va hajmi 250 sm3 bo‘lgan konussimon kolbaga joylashtirildi. So‘ngra pipetka yoki byuretka yordamida 100 sm3 0,1 N li NaOH
ning ishchi eritmasi quyildi va kolba og‘zi tigin bilan mahkam yopilib vaqti-vaqti bilan aralashtirilib turildi. lon
almashinuvchining ishchi eritma bilan ozaro ta’siri davomiyligi 2-12 soat.Belgilangan vaqtdan so‘ng kationit filtirlanib, olingan
filtratdan 25 sm3 olinib titrlash kolbasiga solinib 3 tomchi fenolftaleinning spirtdagi eritmasi tomiziladi. So‘ngra 0,1 N 1i HCI
eritmasi bilan titrlanadi. Shu holat ikki marta takrorlanib olingan natijalarning o‘rtacha arifmetik qiymati hisoblandi.

Tajriba natijasida 0,1 N HCI eritmasidan birinchi titrlash uchun V1=11,6 ml, ikkinchi titrlash uchun V2=11,5 ml
sarflandi. O‘rtacha arifmetik qiymati V(o‘rtacha)=(11,6+11,5)/2=11,55 ml ni tashkil qildi. Umumiy statik almashinish sig‘imi
(TIm) (mg-ekv/g) quyidagi formula bo‘yicha hisoblanadi.

0 _ (VK —K-Vi-K3)- 100
m m(100— W)

bu yerda, V - ishchi eritmaning hajmi(sm3); K - ishchi eritma hajmining titrlash uchun olingan eritma hajmiga nisbatiga
teng koeffitsient; V1 - ion almashinuvchi bilan o‘zaro ta’siridan keyin eritma namunasini titrlash uchun sarflangan eritmaning
hajmi(sm3); m - ion almashinuvchining massasi(g); W — namligi(%); c - ishchi eritma va titrlash eritmasining
konsentratsiyasi(mol/dm3) ¢ = 0,1; K1 va K2 mos ravishda ishchi eritma va titrlash eritmasi uchun tuzatish koeffitsienti.
Olingan natijalar 3 - jadvalda keltirilgan.

C

3-jadval
Polimetilenindensulfokationitning umumiy statik almashinish sig‘imi
Ne| Kationit Massasi(gr) | Namligi(%) Vs(sm3/g) ?;rlns(; rtacha V(sm3)
1 rI?icil|met|Ien|ndensquokat|0 2,079 294 38 115 100
2 | KU-2-8 2.085 58 2,8 12,2 100

Formula asosida hisoblash natijasida polimetilenindensulfokationit TIm = 3,8 mg-ekv/g ga tengligi aniglandi. Solishtirish
uchun KU-2-8 ning IIm = 4,6-4,8 mg-ekv/g ga teng.

Kationitning dinamik almashinish sig‘imini aniqlash

Kationitlarning dinamik, ya’ni xarakatdagi almashinish sig‘imini aniqlash uchun GOST- 20255.2-89 [12] standartdan
foydalanildi. Buning uchun ishchi eritmadankationitga yutilgan ionlar migdorini- kationit orqali o‘tgan eritmaning uzluksiz oqimi
bilan bo‘kgan kationitning hajmi orqali aniqlashdan iborat. Kationitni sinovga tayyorlash GOST 10896 ga muvofiq amalga
oshirildi. 600 sm?® bo‘lgan stakanga kationitdan 150 g namuna olinib 200 sm?® distillangan suv quyildi. Kationit namunasi suvli
suspenziya ko‘rinishida 100 sm® hajmdagi silindrga o‘tkazildi va ion almashinuvchi qatlam siqilishi to‘xtaguncha silindrning
pastki gismi gattiq yuzasiga urilib zichlandi. Kationit hajmi 100 sm? ga etkazildi va kationit granulalari orasiga havo pufakchalari
tushmasligi uchun distillangan suv yordamida kolonkaga o‘tkazildi. Ortigcha suv kolonkadan chigarib yuboriladi, bunda kationit
sathidan 1-2 sm balandlikdagi qatlam qoldiriladi. Shundan so‘ng kalonkadagi ionit yuqoridan pastgacha 1,0 dm%/soat tezlikda 5%
li xlorid kislota eritmasi bilan, so‘ngra distillangan suv bilan neytral bo‘lguncha yuviladi.

Kationitlarning dinamik almashinish qobiliyatini aniqlash bir necha sikllardan iborat bo‘lib, ularning har biri ketma-ket
uchta bosqichni o‘z ichiga oladi: to‘yinish, regeneratsiya, yuvish jarayonidan iborat.

Kalonkaga olingan 100 sm® hajmdagi kationit orgali CaCl2 ning 0,1 N li ishchi eritmasi yuqoridan pastga garab 8,3
sm3/min tezlikda o‘tkazildi. Bunda o‘tayotgan eritma tarkibida dastlabki ishchi eritma ionlari paydo bo‘lganligi analiz qilinib
borildi. Filtiratda ishchi eritma ionlari paydo bo‘lgan paytdagi hajm aniqlandi. Umumiy dinamik almashinish sig‘imi uchun esa
jarayon filtirlangan eritma va ishchi eritma kansentratsiyalari tenglashguncha davom ettirildi. Olingan umumiy filtirat 0,1 N li
NaOH eritmasi bilan titrlandi. Huddi shu sikl ikki marta takrorlandi. lkkala sikl natijalari farqi 5% dan oshmasligi kerak.
Dinamik almashinish sig‘imi quyidagi formula yordamida aniqlandi.

Vi - c-1000
D=—-—1-——
Vi

Bu yerda, Vs - ishchi eritmaning ionlari paydo bo‘lgunga qadar ion almashinuvchidan o‘tgan filtratning umumiy
hajmi(sm?); c- ishchi eritmaning konsentratsiyasi(mol/dm?,N); Vi - ion almashinuvchining hajmi(sm3).

Umumiy dinamik almashinuv sig‘imi (Du) (g-ekv/m?) formula bo‘yicha hisoblanadi.
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c,)- 1000

W;-c—XV,
D =
1 V.

i
Bu yerda, Vs - filtrat va ishchi eritma konsentratsiyalarni tenglashtirish uchun ion almashinuvchidan o‘tgan filtratning
umumiy hajmi(sm?); ¢ - ishchi eritmaning konsentratsiyasi(mol/dm?, N); Vi - ishchi eritmaning ionlari paydo bo‘lgandan keyin
filtrat gismining hajmi(sm3); cn - ishchi eritmaning ionlari paydo bo‘lgandan keyin filtratning bir qismida eritmaning

konsentratsiyasi(mol/dm3, N); Vi - ion almashinuvchining hajmi(sm?).
4-jadval

Olingan natijalar quyidagi jadvalda keltirilgan.
Polimetilenindensulfokationitlarning dinamik almashinish sig‘imi

Ne | Kationit Vi (sm3) | Namligi(%) | VF (sm3) Zaos)rta"ha (?norfol )
1 Polimetilenindensulfokationit | 100 66 150 258 472
2 KU-2-8 100 48-58 172 292 500-520

Polimetilenindensulfokationit va KU-2-8 kationitlarning dinamik almashinish sig‘imi mos ravishda 472g-ekv/m? va 500-
520 g-ekv/m? ga tengligi aniglandi.

Xulosa va takliflar.  Piroliz moyi tarkibidan ajratib olingan inden asosida sintez  gilingan
polimetilenindensulfokationitning ayrim xossalari o’rganildi. Tagqoslash maqgsadida olingan KU 2-8 kationitning xossalari bilan
solishtirish natijasida polimetilenindensulfokationitning namligi 29,4%, solishtirma hajmi 2,74 sm3/g, statik almashinish sig'imi
3,8 mg-ekv/g, dinamik almashinish sig‘imi mos ravishda 472g-ekv/m3 ekanligi aniglandi.
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ALKYNYLATION REACTIONS OF SOME HETEROATOMIC ALDEHYDES IN THE PRESENCE OF ACETYLENE
Annotation

For the first time, using the ProPhenol/Me2Zn/THF catalytic system, the process of synthesis of new types of acetylene alcohols
was carried out based on the alkynylation reaction with heteroatomic substituents containing in their molecule - 1-(thiophen-2-
yl)-ethanone, 1-(3-methylthiophen-2-yl)-ethanone, 1-(5-chlorothiophen-2-yl)-ethanone, 1-(5-bromothiophen-2-yl)-ethanone, 1-
(furan-2yl)-ethanone, 1-(pyridinyl-4)-ethanone enantioselective reaction of with acetylene. The influence of molar ratios of
starting substances, reaction duration, temperature, nature and amount of catalyst and solvents on the product yield was studied.
Based on the influence of heteroatoms in the aldehyde molecule on the yield of the product, the efficiency of the production of
acetylene alcohols was determined, and their composition, purity and structure were identified using physicochemical methods.
Key words: Acetylene, heteroatomic aldehyde, prophenol, alkynylation reaction, acetylene alcohol, reaction mechanism,
spectroscopy.

PEAKIIUU AVIKUHUJIUPOBAHUS HEKOTOPBIX TETEPOATOMHBIX AJIBJAEI'110B HA OCHOBE
AIIETUJIEHA
AHHOTALUSA

Brepsrie ¢ momompio KaTamuTHdecKoi cucteMsl ProPhenol/Me2Zn/TI'® 6bin OCyIIecTBICH MPOIECC CHHTE3a HOBHIX THUIIOB
AIICTHUJICHOBBIX CIIUPTOB Ha OCHOBE PEAKIUH aJKHHHUIMPOBAHMS TEeTEPOATOMHBIMH 3aMECTHTENISMU COJACPXKAIIUX B CBOEH
MouiekyJe- 1-(tnodennn-2)-3tanoH, 1-(3-metunrinodennn-2)-sranos, 1-(5- xnopruodennn-2)-sranona, 1-(5-6pomrrodeHu-2)-
sTaHoHa, 1-(Qpypanun-2)-sraHona, 1-(MupUIUHII-4)-5TaHOHA SHAHTHOCEIEKTHBHAS PEAaKIHs C alleTUICHOM. V3y4eHo BIHUsHKE
MOJIBHBIX COOTHOIICHHH HCXOJHBIX BEIIECTB, MPOJODKUTEIIBHOCTH pEaKIMH, TEMIIEpaTypbl, HPHUPOJbI M KOIHYECTBA
KaTalM3aTopa W pacTBOpHUTeNeil Ha BBIXOJ MpoaykTa. Ha OCHOBaHWH BIIMSHHUS TE€TEPOATOMOB B MOJIEKYJIE JIbJIETH/Ia Ha BBIXO]
HpoAyKTa ompezeneHa 3(QGEKTHBHOCTh MPOU3BOJACTBA  ALETHICHOBBIX  CIIUPTOB, (DH3MKO-XMMHYECKHMH  METOAAMHU
UJICHTU(UIIMPOBAH UX COCTaB, YHCTOTA U CTPOCHHE.

KioueBble ci10Ba: AIETHICH, TETEPOATOMHBIH anbleruj, MpodeHoN, peakuus aIKHHHIMPOBAHMUS, AleTHJICHOBBIH CIHPT
MEXaHU3M PEaKIUH, CIEKTPOCKOIIHS.

AYRIM GETEROATOMLI ALDEGIDLARNI ATSETILEN ISHTIROKIDA ALKINILLASH REAKSIYALARI
Annotatsiya

Ik bor ProPhenol/Me2Zn/TGF katalitik sistemasi yordamida molekulasi tarkibida geteroatom o‘rinbosarlar saglagan aldegidlar-
tiofen-2-karbaldegid, 3-metiltiofen-2-karbaldegid, furan-2-karbaldegid, piridin-3-karbaldegid, xinolin-2-karbaldegid va 3-brom-
4-piridinkarbaldegidlarni atsetilen bilan alkinillash reaksiyasi asosida atsetilen spirtlari sintez gilish jarayoni amalga oshirildi.
Mabhsulot unumiga boshlang‘ich moddalar mol nisbatlari, reaksiya davomiyligi, harorat, katalizator va erituvchilar tabiati ta’siri
tizimli ravishda o‘rganilgan. Aldegidlar molekulasidagi geteroatomlarning mahsulot unumiga ta’siri asosida atsetilen
spirtlarining hosil bo‘lish samaradorlik qatori aniglangan hamda ularning tarkibi, tozaligi, tuzilishi fizik-kimyoviy usullarda
identifikatsiyalangan.

Kalit so‘zlar: Atsetilen, geteroatom aldegid, prophenol, alkinillash, atsetilen spirti, reaksiya mexanizmi, spektroskopiya.

Kirish. Mamlakatimizda dunyo bozorida o‘z o‘rniga ega bo‘lgan yangi turdagi kimyoviy moddalar sintez qilishda,
eksportga mo‘ljallangan import o‘rnini bosuvchi birikmalarni olish usullarini yaratish, ulardan kimyo, qurilish, farmatsevtika va
energetika sohalarida foydalanish dolzarb vazifalardan bo‘lib, bu sohada ilmiy izlanishlar olib borilmoqda va muayyan
natijalarga erishilmoqda.

Mavzuga oid adabiyotlar tahlili. Hozirgi kunda atsetilen spirtlari farmatsevtika sohasida -garmonlar, vitaminlar, gishlog
heojaligida -akaritsidlar, gerbitsidlar, ishlab chigarish sanoatida- korroziya ingibitorlar, ion bo‘lmagan sirt faol moddalar
surfinollar [1-4], hamda nozik va keng ko‘lamli organik sintezda, qator moddalarni ishlab chigarish uchun boshlang‘ich
birikmalar sifatida keng qo‘llanilmoqda. [5-7]. Olimlar tomonidan atsetilen spirtlariga bo‘lgan qizigish, kimyo sohalarda
muamoli vaziyatlarning yechimini topishga imkon yaratmogda. Hususan Litiy binaftalat katalizatori ishtirokida litiy
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atsetilenidlarning karbonil birikmalarini qo‘shilishini oz ichiga olgan enantioselektiv alkinillash reaksiyalari olib borilishi
natijasida yuqori unum bilan propargil spirtlari sintez gilingan [8]. Atsetilen spirtlarini sintez gilishda molekulasida geteroatom
o‘rinbosarlar saqlagan aldegidlardan foydalanish, ularning biologik faolligini oshirishga yo‘l ochadi [9]. Shuningdek, 40 °C
haroratda InBra/BINOL kompleks katalitik sistema yordamida aldegidlarning yuqori enantioselektiv alkinillash natijasida
atsetilen spirtlari sintez gilingan [10].

Tadgiqot metodologiyasi. Namuna sifatida 1-(furanil-2)propin-2-ol-1 sintezi keltirilgan. Reaksiya yuqori haroratga
bardoshli shaffof shishali hajmi 2000 ml bo‘lgan to‘rt og‘izli kolbaga qaytarma sovutkich, tomizgich voronka, termometr,
aralashtirgich o‘rnatilgan sistemada amalga oshiriladi. Kolbaga dastlab 120 ml tetragidrofuran solinib, unga 95 g (1 mol)
dimetilrux, 32,5 g (1,25 mol) atsetilen argon atmosferasida ohistalik bilan qo‘shildi va 60 minut davomida muntazam aralashtirib
turiladi. Shundan so‘ng aralashmaga 60 minut davomida 159,7 g ProPhenol ligandining 120 ml tetragidrofuran eritmasi va 96 g
(1 mol) furan-2-karbaldegid ohistalik bilan tomizildi. Reaksiya germetik holatda -5 0 °C haroratgacha sovutiladi va 22 soat
mobaynida aralashtiriladi, shundan so‘ng aralashma NH4Cl (50 ml) ning to‘yingan suvli eritmasi bilan to‘yintirildi va
aralashtirildi. Organik qism ajratish uchun dietilefir (3x100 ml) yordamida ekstraksiyalanib, suv (3x50 ml) bilan yuviladi.
Organik gatlam Na»SO4 yordamida quritiladi va erituvchilar oddiy sharoitda haydab olinadi. Organik gatlam tarkibidan
mahsulotni tozalab olish uchun silikagel 60 kolonkali xromatografiyada elyuyentlardan (CH2Cl2:Et20 20:1) o‘tkaziladi. Natijada
89% unum bilan 1-(furanil-2)propin-2-ol-1 sintez qilindi. Shuningdek sistemada 8% qo‘shimcha mahsulot va 3% reaksiyaga
kirishmagan furan-2-karbaldegid borligi aniglandi.

Tahlil va natijalar. Molekulasi tarkibida geteroatom o‘rinbosarlar saqlagan aldegidlar- tiofen-2-karbaldegid, 3-
metiltiofen-2-karbaldegid, furan-2-karbaldegid, piridin-3-karbaldegid, xinolin-2-karbaldegid va 3-brom-4-
piridinkarbaldegidlarning tetragidrofuran eritmasida ProPhenol/Me2Zn katalitik sistemasi ishtirokida atsetilen bilan alkinillash
yordamida quyidagi atsetilen spiirtlari- 1-(tiofenil-2)propin-2-ol-1 (1), 1-(3-metiltiofenil-2)propin-2-ol-1 (2), 1-(furanil-2)propin-
2-0l-1 (3), 1-(piridinil-3)propin-2-ol-1 (4), 1-(xinolinil-2)propin-2-ol-1 (5), 1-(3-brompiridinil-4)propin-2-ol-1 (6) sintez qilindi.
Reaksiya sxemasi adabiyot manbalari asosida quyidagicha taklif etildi [21].

(@)
Y ProPhenol/Me Zn/TGF
R—< H—C=C—H 2 JT
- + 5.0 °C, 24 soat. R C=C—H

1-6
OH
c=c—H [ B—écl c—H
— O H

=C—H

OH

- \\——% c=c—H
H

Ushbu ishda ProPhenol/Me2Zn/TGF katalitik sistema dimetilrux bilan tasirlashib, bisrux kompleks tuzini hosil gilish
bilan reaksiya davom etadi.

O Me O
Zn
+ 2MesZn — = N + 3CH,4

Me Me
ProPhenol ligandining bisrux kompleks tuzi atsetilenning faol vodorod atomi bilan almashinib oraliq katalitik komponent

hosil giladi.
/H
P Ph Ph C Ph
=
© Me o o/ o
Ph o zh Ph Ph Zn Zh Ph
N o N f H—C=C—H — = N o b + CHy,

Me Me
Brensted asosi ishqoriy muhitda nukleofilni deprotonlash bilan faollashtiradi. Lyuis kislotali qismi bo‘lsa, elektrofilni
metall markazga muvofiglashtirish orgali faollashadi.
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Atsetilenning kislotalik xossasi hisobiga aldegidning karbonil guruhi tarkibidagi musbat zaryadlangan uglerod atomiga
nukleofil hujumni ta’minlaydi.
Reaksiyaning keyingi bosgichida metall almashinishi asosida rux alkoksid ajralib chigadi va faol katalizatorni gayta

tiklaydi va mahsulot alkoksidining dissotsiyalanishi asosida proton almashinuvini ta’minlaydi.
H

—
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Ph R Ph Ph Ph

O (@]

T OH HO

Ph ~ZD Zn—O Ph Ph Ph w
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N \b/ N 4CH4 + 4HLO N OH N " )/
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Jarayon natijasida molekulasi tarkibida geteroatom o‘rinbosarlar saqlagan aldegidlar- tiofen-2-karbaldegid, 3-metiltiofen-
2-karbaldegid, furan-2-karbaldegid, piridin-3-karbaldegid, xinolin-2-karbaldegid va 3-brom-4-piridinkarbaldegidlarni atsetilen
bilan alkinillash reaksiyasi asosida quyidagi atsetilen spirtlari- 1-70%, 2- 73%, 3- 89%, 4- 81%, 5- 77%, 6- 88% yuqori unum
bilan sintez qilindi.

Atsetilen spirtlarini sintez gilishda boshlang‘ich moddalarning tabiati, miqdori, reaksiyaning borishi va uning bosqichlari,
mahsulot unumiga erituvchi, katalizator, harorat, reaksiya davomiyligi kabi omillarning ta’siri o‘rganildi. Dastlab mahsulot
unumiga reaksiyaning davomiyligi va erituvchilar- atsetonitril (MeCN), dimetilsulfoksid (DMSO) va tetragidrofuran (TGF)
tabiatining ta’siri o‘rganildi va reaksiya 12-36 soat oralig‘ida tadqiq qilindi (1- Rasm). Rasmdan ko‘rinib turibdiki, reaksiya
davomiyligi 12 soat davomida olib borilganda boshlang‘ich moddalar to‘liq reaksiyaga kirishmaganligi ya’ni aralashmada
mavjudligi va qo‘shimcha birikmalar hosil qilib reaksiyaning unumiga salbiy ta’sir qilishi aniqlandi. Jarayon 24 soatga oshib
borishi bilan metalalkinilni hosil bo‘lish unumi hamda molekula va ionlar to‘qnashuvlar soni ortishi bilan mahsulot unumi yuqori
bo‘lishi kuzatilgan. Reaksiya 36 soatda olib borilganda esa hosil bo‘lgan mahsulot katalizator bilan reaktsiyaga kirishib
atsetilenidlar hosil gilishi hisobiga katalizator miqdorini va katalitik faolligini kamayishi natijasida mahsulot unumiga salbiy
ta’sir ko‘rsatadi.

20
80 +

§§Enalm {0 00 O O

A E LE S

MeCN ‘ MeCN MeCN TGF TGF TGF DMSO

i

DMSO

——

Mahsulot unumi, %

DMSO

12 24 36 12 24 36

Reaksiva davomiyligi, soat

12 2a 36

1-Rasm. Atsetilen spirtlari unumiga reaksiya davomiyligi va erituvchilar tabiati ta’siri (boshlang‘ich moddalar va
katalizator migdori 1:1,25:0,25:1 mol nisbatlarda, harorat, harorat -5-0 °C)

Jadvaldan ko‘rinib turibdiki, reaksiya erituvchi atsetonitrilda olib borilganda mahsulot unumining past chiqqanligi
namoyon bo‘ldi. Erituvchi atsetonitril kuchsiz asos bo‘lib, tarkibidagi azot atomida erkin elektron jufti mavjud, u reaksiya
jarayonida katalizator bilan suspenziya hosil gilib, reaksiyaga kirishadi va alkogolyatlarga aylanadi, natijada reaksiya unumiga
salbiy ta’sir etadi va unumning past chiqishiga sabab bo‘ladi. Jadvaldan ko‘rinib turibdiki, erituvchi tetragidrofurandan
foydalanganda mahsulot unumi yuqori chigganligi kuzatilgan. Erituvchi tetragidrofuran tarkibidagi kislorod atomi
umumlashmagan elektron juftiga ega bo‘lib, manfiy zaryadning halqada kuchli delokallangani uchun juda kuchli asos xossasini
namoyon qiladi, natijada katalitik sistemaning faolligini oshiradi va mahsulot unumining ortishiga sabab bo‘ladi. Jarayon
erituvchi dimetilsulfoksidda olib borilganida mahsulot unumi tetragidrofuranga nisbatan past chigishi kuzatildi. Dimetilsulfoksid
qutblangan aprotop erituvchi bo‘lib, reaksiya jarayonida foydalanganda mahsulot unumining tetragidrofuranga nisbatan past
chigishi va asetonitrilga nishatan yugori chiqgishi kuzatildi. Olib borilgan tahlil natijasida sintez gilingan atsetilen spirti unumiga
reaksiya davomiyligining eng mugqobil sharoiti 24 soat, erituvchi tetragidrofuran ekanligi aniglandi.

Tanlangan aldegidlarni  atsetilen ishtirokida etinillash jarayoni uchun taklif etilgan katalitik sistema
ProPhenol/Me2Zn/TGF ning boshlang‘ich moddalar massasiga nisbatan olingan mol miqdori ta’siri tahlil gilindi (Jadval-1).

Jadval-1
Mahsulot unumiga boshlang‘ich moddalar va katalitik sistema mol nisbatlari ta’siri (erituvchi tetragidrofuran, reaksiya
davomiyligi 24 soat, harorat, -5- 0 °C)

Atsetilen spirtlari unumi, %
Atsetilen spirtlari Aldegid:atsetilen:ProPhenol:Me,Zn
0,5:1:0,5:1 1:1:1:1 1:1,25:0,25:1 1:0,5:1:1
1 60 55 70 65
2 64 60 73 68
3 80 76 89 85
4 72 69 81 76
5 69 64 77 73
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Boshlang‘ich moddalar va katalitik sistema mol miqdorlari 1:1,25:0,25:1 mol nisbatlarda olib borilganda, sistemada
faollanish energiyasining kamayishi hamda jarayonda alkin migdoriga nisbatan katalitik sistema teng ekvivalent nisbatda olinishi
molekula va ionlar to‘qnashuvlar soni ortishi asosida geteroatom atsetilen spirtlarining unumdorligi yuqori bo‘lishini taqozo etdi.
Aksincha reaksiya jarayonida alkinning migdoriga nisbatan ProPhenol va Me2Zn mol migdorlari teng nisbatda olinmaganligi
sistemada reaksion markazlarning etarli darajada hosil bo‘lmasligi hisobiga mahsulot unumiing selektivligi pasayishiga sabab
bo‘ldi. Reaksiya jarayonda alkin va dimetilruxning miqdorini oshirganimizda rux alkoksidlari hosil bo‘lib, alkin miqdori
sistemada ortib golgani aniglandi va enantioselektivlikning sezilarli pasayishiga olib keldi.

Olib borilgan tadgigotlar asosida atsetilen spirtlarini sintez qilishning mugqobil sharoiti topildi. Unga ko‘ra boshlang‘ich
moddalar va katalitik sistema mol miqdorlari 1:1,25:0,25:1 mol nisbatda, reaksiya davomiyligi 24 soat, harorat -5-0 °C, erituvchi
tetragidrofuranda olib borilganda asetilen spirtlari eng yugori unum (1-70%; 2-73%, 3-89%, 4-81%, 5-77%, 6-88%) bilan sintez
gilindi.

Xulosa va takliflar. ProPhenol va Mez>Zn katalitik sistemasi yordamida ayrim geteroatomli aldegidlar- tiofen-2-
karbaldegid, 3-metiltiofen-2-karbaldegid, furan-2-karbaldegid, piridin-3-karbaldegid, xinolin-2-karbaldegid va 3-brom-4-
piridinkarbaldegidlarning atsetilen bilan reaksiyasi natijasida atsetilen spirti- 1-(tiofenil-2)propin-2-ol-1, 1-(3-metiltiofenil-
2)propin-2-ol-1,  1-(furanil-2)propin-2-ol-1, 1-(piridinil-3)propin-2-ol-1, 1-(xinolinil-2)propin-2-ol-1, 1-(3-brompiridinil-
4)propin-2-ol-1 sintezi amalga oshirildi. Mahsulot unumiga boshlang‘ich moddalar mol nisbatlari, reaksiya davomiyligi, harorat,
katalizator va erituvchilar tabiati ta’siri tizimli ravishda o‘rganilgan. Tadqiqot natijasida erituvchilarning reaksiya tezligiga va
selektivligiga ta’siri ketma ketligi quyidagicha atsetonitril < dimetilsulfoksid < tetragidrofuran ekanligi aniglandi.
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SINTHESIS OF ACETYLENE ALKOHOLS AND THEIR ETHERS BASED ON GRIGNARD-JOCIC REACTIONS
Annotation

The reaction of acetylene and crotonaldehyde, acetylene alcohols obtained from acetone, with acrylonitrile with the formation of

B-cyanoethyl ether was studied. The influence of the molar ratio of the starting material, reaction duration, and the nature of the

catalyst on the product yield was studied.

Key words: acetylene, acetylene alcohol, vinyl ether, Grignard reagent, acrylonitrile, tetrahydrofuran, catalyst.

CHUHTE3 ALIETUWJIEHOBBIX CIMPTOB U UX ITPOCTHIX Y®UPOB HA OCHOBE PEAKLIUI I'PUHBSIP-
HUOINYA
AHHOTALHSA
W3ydeHa peakuusi ameTwieHa U KPOTOHOBOTO ajbJerHia, AleTHICHOBBIX CHHPTOB, MOJYYCHHBIX HAa OCHOBE AalleTOHa, C
AKPUIIOHUTPUIIOM C 00Opa3oBaHHMeM [-IMAHOATHIOBOTO 3dupa. M3ydeHO BIUSHHE MOJBHOTO COOTHOIICHHUS HCXOIHOTO
MaTepHaa, MPoJI0JDKUTEIFHOCTH PEaKIIMU M IPUPOJIBI KaTaau3aTopa Ha BBIXO] MPOAYKTA.
KnrwoueBble ciioBa: aneTHiICH, allcTHICHOBBIN CIUPT, BAHWIOBBIN 3¢up, peakTus [ puHbspa, akpHIOHUTPII, TeTparuapodypa,
KaTau3arop.

GRINYAR-IOTSICH REAKSIYASI ASOSIDA ATSETILEN SPIRTLARI VA ULARNING ODDIY EFIRLARI
SINTEZI
Annotatsiya
Magolada atsetilen va kroton aldegidi, atseton asosida olingan atsetilen spirtlarini akrilonitril bilan B-sian etilefiri hosil bo‘lish
reaksiyalari o‘rganilgan. Mahsulot unumiga boshlang‘ich moddalar mol miqdori nisbatlari, reaksiya davomiyligi va katalizator
tabiati ta’siri tadqiq qilingan.
Kalit so‘zlar: atsetilen, atsetilen spirti, vinil efir, Grinyar reaktivi, akrilonitril, tetrogidrofuran, katalizator.

Hozirgi kunda atsetilen spirtlarning vinil efirlari polimerlar kimyosi, organik sintez va boshqa ko‘pgina sohalarda
ishlatish mumkin bo‘lgan qimmatli mahsulot hisoblanadi. Ilmiy tadqiqot obyekti hisoblangan bir necha funksional guruhga ega
bunday birikmalarning olinishi va qo‘llanilish soxalarini o‘rganish ilm-fan, shuningdek sanoat uchun ham muhim ahamiyatga
egadir. Shuning uchun bu sohada ko‘plab izlanishlar olib borilmoqda [1-5].

Grinyar reaksiyasi asosida HC=CMBr TGF muhitida karbonil birikmalariga ta’sir ettirilib atsetilen spirtlari olingan.
Atsetilen spirtlari erituvchi sifatida, tibbiyot preparatlari, choklovchi agentlar, kompleks hosil giluvchi monomerlar va boshga
magsadlarda ishlatiladi [6-10].

Bu turkum birikmalarini sintez gilishninng asosan ikki xil usuli bor: Favorskiy va Grinyar-lotsich. Bu usullar amaliy
jihatdan qulay hisoblanadi.

Atsetilen spirtlarini atsetilenga mos ravishdagi aldegidlarni ta’sir ettirib ham olish mumkin. Bu turkum sintezlar uchun
Grinyar-Iotsich usuli amaliy jihatdan qulay hisoblanadi. Bu ishda boshlang‘ich modda kroton aldegididan foydalanildi, u
“Navoiyazot” AJ da atsetilendan sirka aldegidi olish jarayonidagi chiqindi hisoblanadi. Bu aldegidning atsetilen bilan reaksiyaga
kirish natijasida geksen-4-in-1-ol-3 hosil bo‘ldi. Reaksiya tenglamasi quyidagicha:

(@]
HC=CH + CH;CH= CH—Ci/ —°fr o he= C—CH—CH=CH—CH;
H OH

Totsich kompleksi hosil bo‘lishi atsetilendagi faol vodorod hisobiga boradi. Bunda atsetilen etilmagniybromid (Grinyar
reaktivi)ning efirdagi eritmasiga tomizilib, atsetilenning magniy bromidli hosilasi tayyorlab olinadi. Reaksiya quydagi tenglama
bo‘yicha boradi.

HC=CH + C;HsMgBr ————» HC=CMgBr + C,Hg

Hosil bo‘lgan Iotsich reaktivi kroton aldegidi bilan ta’sirlashadi.
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o
7
HC=CMgBr + CH;CH= CH—C< — = HC=C—CH—CH=CH—CH;
|
H OMgBr
Olingan modda muzli suv bilan gidroliz gilinganda geksen-4-in 1 ol-3 hosil bo‘ladi.
HC= C—(I:H— CH=CH—CH3 + H;O ——= HC= C—CIZH— CH=CH—CH3;+ Mg(OH)Br
OMgBr OH
Mabhsulot unumi aldegidning tuzilishi va molekular massasiga bog‘liq. Agar quyi molekular aldegidlar ishlatilsa reaksiya
tezligi yuqori va olinadigan spirtlar unumi baland bo‘ladi. Olingan geksen-4-in-1-0l-3 ning unumi 71% ni tashkil etadi.
Shuningdek, yugoridagi usulda dimetilketondan uchlamchi atsetilen spirti 3-metilbutin-1-0l-3 70,2 % unum bilan sintez
qgilindi. Sintez gilingan atsetilen spirtlarining fizik-kimyoviy doimiyliklari quyidagi jadvalda keltirilgan.

Jadval
Atsetilen spirtlarining fizik-kimyoviy doimiyliklari.
Ne Moddalarning tuzilish formulasi Nomi va brutto-formulasi Unumi,% T.qay./ °C mm.sh.ut 20 20
n, | d;
| — _ _C= Geksen-4-in-1-o0l-3 68 135/50 1,5155 1,0595
CH3CH=CH-CH-C=CH | Sk
H
1 CH4 2-Metilbutin -3-o0l-2 70,2 102-103/760 14211 0,8614
& CsHsO
CHsC—C=CH
H

Sintez gilingan 3-metilbutin-1-0l-3 ning tuzilishi va tarkibi 1Q-spekrtoskopiya usullar yordamida aniglandi. Unda 2900-
3100 sm-1 sohada OH guruhiga xos, 2700-2850 sm™* sohada -CHz alifatik guruhlarga xos, 2300 sm™ da atsetilen bog‘iga xos va
1497 sm sohada CH guruhining deformatsion tebranishlari o‘ziga xos yutilish chiziglari namayon bo‘ldi.

Shuningdek, geksen-4-in-1-o0l-3 ning *H YAMR natijalari quyidagicha: (CDCls): § 1.14-1.23 (m, =CH-CHz), 3.3-3.4 (m,
>CH-OH), 3.7 (d, 1H, OH), 5.91-6.27 (d, J=5.8 Hz, =CH-(=CH-CH3).

Sintez qilib olingan atsetilen spirtlarning oddiy va murakkab efirlarini olish magsadida ularni akrilonitril bilan
reaksiyalari amalga oshirildi.

Birinchi navbatda atsetilen spirtlari efirlarini adabiyotda ma’lum bo‘lgan usullardan foydalanib akrilonitril bilan
ta’sirlashtirib ularning B-sianetilefirlari sintez qilindi. -Sian etilefirlar sintezi atsetilen spirtlarni akrilonitril bilan suvli eritmada
KOH katalizatori ishtirokida amalga oshirildi.

CH3 CH3

I _ . KOH l _
CH3—(|Z—C:CH + CH,=CHCN ——» CH3—C—C=CH

OH OCH,CH,CN

Sintez gilingan geksen-4-in-1-ol-3 ning arilonitril bilan ta’sirlashishi natijasida uning PB-sianetilefiri quyidagi sxema
asosida boradi:

KOH
CH3CH=CH—CIZH—CECH + CH,—=CHCN —> CH3CH=CH—CI2H—CECH

OH OCH,CH,CN

Yugqoridagi reaksiyalar natijasida olingan atsetilen spirtlarining efirlari (3-sianetil efirlari) hosil bo‘lish unumi 70 85% ni
tashkil etadi. Ularning ba’zi bir fizik-kimyoviy doimiyliklari o‘rganildi.

Sintez gilingan atsetilen spirtlarining oddiy efirlari tuzilishi va tarkibi 1Q- va 'H YAMR spekrtoskopiya usullar
yordamida aniglandi. Jumladan, 2-metilbut-3-in-2-olning B-sianetil efiri *H YAMR spektri natijalari quyidagicha: (CDCls): &
7.18-7.27 (m, 5H, ArH), 2.25 (d, 1H, OH), 1.35 (d, J=7.0 Hz, 3H, CH3OH).

Grinyar reaktivi olish usuli. Uch og‘izli kolbaga gaytarma sovutkich, tomizgich voronka va mexanik aralashtirgich
o‘rnatib, 150 ml absolyut dietil efir va 12 g (0,5 mol) kukun holidagi magniy metali solib aralashtirildi. Tomizgich voronka orqgali
36,5 g etilbromid va unga teng miqdordagi dietil efir aralashmasi tomizildi. Reaksiya boshlangandan keyin 40-50 minut o‘tgach
efir kuchli gaynadi va aralashma loyqalandi. Etil bromid sovitilgandan keyin tomizgich voronkadan shunday tezlikda tomizildiki,
bunda efirning sekin gaynashi kuzatildi. Reaksiya uchun olingan etilbromid tomizib bo‘lingach, aralashma yana 30 minut
aralashtirildi. Reaksiya natijasida Grinyar reaktivi-etilmagniy bromid hosil bo‘ldi.

Geksen-4-in-1-0l-3 olish usuli. Geksen-4-in-1-0l-3 sintezini amalga oshirish uchun mexanik aralashtirgich, tomizgich
voronka, kalsiy xloridli turubka, qaytarma sovitgich va termometr o‘rnatilagan to‘rt og‘izli kolbaga 0,5 mol etilbromiddan
tayyorlangan Grinyar reaktivi eritmasi solindi va 13 g (0,5 mol) atsetilen 2 soat davomida aralashtirib turgan holda -5-0 °C da
o‘tkazildi. Shundan so‘ng 2 soat davomida 35 g (0,5 mol) kroton aldegidi va 35 ml absolyut efirli eritmasi doimiy aralashtirib
turilgan holda tomchilatib qo‘shildi, hamda aralashtirish yana 4 soat davom ettirildi.

Reaksiya to‘xtatilgach aralashma 50 g muzli suv bilan gidroliz qilindi va suyultirilgan xlorid kislotadan cho‘kma erib
ketguncha qo‘shildi. Efir qism ajratib olingach suvli qism yana ikki marta efir bilan ekstraksiya qilindi, ajratib olingan efirli gism
natriy sulfatda quritildi.

Natriy sulfat bilan quritilgan efir haydaldi, qolgan gism fraksiyalarga ajratildi. Reaksiya natijasida 32,5 g (68 %) geksen-
4-in-1-ol 3 ajratib olindi. Tgay=135 °C (50 mm sb.ut.), d42°=1,0595 g/sm?, np?=1,5155.

2-Metilbutin-3-o0l-2 sintezi. Yugqoridagi usul yordamida 24 g (1 mol) kukun holatidagi magniy matallidan tayorlangan
Grinyar reaktivi olindi. Olingan Grinyar reaktiviga aralashtirib turgan holatda atsetilen gaz holatida 30 minut davomida yuborildi.
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Shundan keyin aralashtirib turgan holatda atsetilen va 58 g (1 mol) atseton hamda absolyut dietilefiri teng hajimda olingan
aralashmasi tomchilatib qo‘shildi. Reaksiya natijasida olingan aralashma yuqoridagi usulda reaksiya mahsuloti ajratib olindi.
Natijada 3-metilbutin-1-0l-3 (67,21 g) 70% unum bilan sintez qilindi. Olingan atsetilen spirtining ba’zi bir fizik-kimyoviy
doimiyliklari teay.=102-103 °C, np®=1,4211 va d4?°=0,8614 g/sm? dan iborat.

Sintez qilib olingan atsetilen spirtlari B-sianetilefirlari olish. Quyidagi sianetillash reaksiyalarini barchasida katalizator
sifatida 40% li KOH ning 100 ml eritmasidan foydalanib amalga oshirildi.

2-Metilbutin-3-o0l-2 ning P -sianetil efiri sintezi. Kerakli jixozlar o‘rnatilgan uch og‘izli kolbaga kaliy gidroksidining
suvli eritmasi solinib, unga aralashtirib turgan holatda 8,4 g (0,1 mol) 2 metilbutin-3-0l-2 va 5,3 g (0,1 mol) akrilonitril qo‘shildi.
Bu jarayonda reaksion aralashma kuchli giziydi, shuning uchun kolba muzli suv bilan sovitib turildi va 15-20 dagigadan keyin
aralashmaning qizib ketishi to‘xtadi. Keyin reaksiyani tugatish uchun reaksion aralashmani aralashtirib turgan holatda 4 soat
davomida 95-100 °C gacha suv hammomida qizdirildi. Shundan so‘ng reaksion aralashma xona haroratida bir kunga qoldirildi.
Keyingi kun reaksion aralashmani organik gismi ajratilib, suvli gismi benzolda uch marta ekstraksiya gilindi. Organik gism va
ekstrakt qo‘shilib kalsiy xlorid (SaCl2) bilan quritildi. Keyingi kun erituvchi va reaksiyaga kirishmay qolgan akrilonitril haydaldi
va golgan gismi vakuumda haydab hosil bo‘lgan mahsulot olindi. Hosil bo‘lgan atsetilen spirtining B-sianetilefiri 10 mm.sb.ut. da
144-145 °C haroratda haydab, 71,0% (97,98 g) unum bilan olindi. Olingan atsetilen spirti B sianetilefirining sindirish ko‘rsatkichi
no?=1,4420 va zichligi d4?°=1,1215 g/sm® ekanliga aniglandi.

Sintez gilingan atsetilen spirtlari efirlarining tuzilishi zamonaviy fizik-tadgigot usullaridan 1Q-, 'H YAMR spektr
tahlillari yordamida isbotlangan va ba’zi-bir fizik doimiyliklari aniglangan.

Atsetilen va kroton aldegidi, hamda dimetilketondan olingan atsetilen spirtlarini akrilonitril bilan B-sian etilefiri hosil
bo‘lish reaksiyalari o‘rganilgan. Mahsulot unumiga boshlang‘ich moddalar mol miqdori nisbatlari, reaksiya davomiyligi va
katalizator tabiati ta’siri tadqiq qilindi.
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SYNTHESIS AND RESEARCH OF A NEW COMPLEX BASED ON Zn (I1) ION AND 1,10-PHENANTHROLINE
Annotation
In this paper, studying syntheses of the complex compound based on the bis(1,10-phenanthroline) tetrachlorozincate (Il),
[ZnCl4](C12H10N2) and its molecular and crystal structure were determined by X-ray diffraction the bond lengths and bond
angles between atoms in the complex. Moreover, the Hirschfeld surface, the main part of the interactions is Cl...H/H...Cl
(58.6%), H...C/C...H (15.5%), H...H (14.2%), Cl...C/C... Cl (6.8%), Cl...N/N...CI (2.4%), and other effects were found to be
2%.

CHUHTE3 U UCCJEJOBAHUE HOBOI'O KOMILJIEKCA HA OCHOBE HOHA Zn(11) X1 1,10- PEHAHTPOJIMHA
AnHOTaLUA
B nanHOI#i paboTe mpu U3y4eHNUH CHHTE3a KOMILIEKCHOTO coeuHeHHs Ha ocHoBe Ouc(1,10-¢henantponmn)rerpaxnopruakara (II)
[ZnCl4](C12H10N2) MeTo10M peHTTEHOBCKO# AU(PAKINE OIPEICICHBI €r0 MOJICKYIISIPHAS U KPUCTAJUTMYECKast CTPYKTYPa, [IHHbI
CBSI3ed M CBSI3M. YITBI MEXAY aTroMaMH B KOMIUIEKce. [IpM 5TOM Ha NOBEpXHOCTH XHpIIdenbla OCHOBHAs YacTh
B3aumozeiicteuii mpuxoaurcs wa Cl...H/H...Cl (58,6 %), H...C/C...H (15,5 %), H...H (14,2 %), C1...C/C. ... Cl (6,8%),
Cl...N/N...Cl1 (2,4%) u npyrue 3¢ hexThI okazamucs paBHBIMHA 2%.

Zn (1) IONI VA 1,10- FENANTROLIN ASOSIDA YANGI KOMPLEKS SINTEZI VA TADQIQOTI
Annotatsiya

Bu ishda birinchi marta kompleks birikma bis(1,10-phenanthrolinium) tetrachlorozincate (1), [ZnCls](Ci2H10N2) tarkibli
kompleks birikma sintez gilindi va uning molekulyar va kristall tuzilishi rentgen nurlari difraksiyasi usuli bilan aniglanadi.
Kompleks tarkibida atomlar orasidagi bog‘ uzunliklari va bog‘ burchaklari aniglandi. Kompleksning Hirshfeld sirt tahlilida
o‘zaro ta’sirlarning asosiy qismini Cl...H/H...Cl (58.6%), H...C/C...H (15.5%), H...H (14.2%), CI...C/C...Cl (6.8%),
Cl...N/N...Cl1 (2.4%), qolgan tasirlar esa 2% tashkil qilishi aniglandi

Kalit so‘zlar: 1,10-Fenantrolin (Phen), kristall struktura, H-bog‘, energiya, Hirshfelt yuzi.

Kirish. Ma’lumki rux tirik organizmlar va o‘simliklar uchum muhim mikroelementlardan biri hisoblanadi. U insonning
o‘sishi va rivojlanishi , ko‘payishi va genetikasi, immuniteti, sekretsiya va boshga muhim fiziologik jarayonlarda muhim rol
o‘ynaydi hamda rux yetishmovchiligi tufayli juda ko‘plab kasalliklar kelib chigishiga sabab bo‘lishi mumkin [1]. Bizga
ma’lumki rux organizmga oddiy holatda emas balki, turli birikmalar shaklida gabul gilinadi. So‘nggi yillarda noorganik kimyo
sohasida yangi birikmalar va funktsional materiallarning sintezi rivojlanmoqda. Ko‘pgina oraliq metall komplekslari struktura
xilma-xilligi va biologik ahamiyati tufayli sintez gilinmoqda [2]. Shuningdek rux asosida olingan kompleks birikmalar
farmatsevtika sohasida qandli diabet [3] ga qarshi, yallig‘lanishga qarshi, mikroblarga qarshi [4], bakretiyalarga qarshi [5],
saratonga qarshi [6] vositalar sifatida va fotofizik [7], optik [8], yarimo‘tkazgichlar [9] sifatida keng ishlatiladi.

1,10-fenantrolin (phen) va uning o‘rnini bosuvchi hosilalari oraliq metall ionlari bilan barqaror komplekslar hosil
qiluvchi eng keng tarqalgan va ko‘p ishlatiladigan metall ionlarini bog‘laydigan bidentat ligandlar gatoriga kiradi. Shu sababli,
koordinatsion kimyo va fenantrolin-metall ion komplekslarini qo‘llash bo‘yicha ko‘plab tadgiqotlar olib borilgan [10]. Shu
sababdan ham rux bilan phen hosil qilgan kompleks birikmalarning turli biologik jarayonlarda faol ishtirokini o‘rganish muhim
hisoblanadi. Sartaj Tabassum va boshga olimlar mis (1) va rux (Il) asosidagi yugori kimyoviy terapevtik birikmalar sintez
qilingan va saraton DNK si bilan bog‘lanishi va mikroblarga qarshi faolliklari o‘rganilgan [11].

Shu holatlarni inobatga olgan holda biz ham rux va phen asosida yangi kompleks birikma sintezi gilindi va turli fizik
kimyoviy usullarda tadgigotini amalga oshirildi.

Metod va materiallar. Kimyoviy moddalar, asboblar va hisoblash. Barcha reagentlar tijorat manbalaridan olingan va
tozalashlarsiz ishlatilgan. Kristallning strukturasini aniglash Oksford difraksion Xcalibur-R CCD difraktometrida (CuKa , -
nurlanish, 1=1,54184 A, w - skanerlash -rejimi, grafit monoxromatorida (293K da)) amalga oshirilgan [12].

Kompleksning vodorod bog‘lanish geometriyasi, 1-jadvalda keltirilgan. Struktura SHELX-97 dasturiy paketi yordamida
olindi[13].

-391 -


https://www.sciencedirect.com/topics/chemistry/metal-ion
https://www.sciencedirect.com/topics/chemistry/coordination-chemistry

0O¢‘zMU xabarlari Becrnuxk HYY3 ACTA NUUz | KIMYO | 3/1/1 2024

Kompleks birikma sintezi. Rux (1) xlorid kristallogidratidan (ZnCl2-4H20) 0,2083 gr (1 mmol), va 0,18021 gr (1mmol)
1,10-fenantrolinni tegishlicha suvda eritib, 1:1 nisbatdagi eritmalari tayyorlandi. Eritma aralshtirildi. Hosil bo‘lgan cho‘kma
suyultirilgan xlorid kislotaning 2 tomchisi yordamida eritildi. So‘ngra magnitli aralashtirgich yordamida 50 °C da 30 minut
davomida intensiv aralashtirildi. Eritma xona haroratida qoldirildi. Natijada 25 kundan so‘ng idish tubida rangsiz shaffof
kompleks birikma kristali o‘sganligi kuzatildi. RTT analizi uchun yaroqgli kristallar ajratilib, tekshirilganda [ZnCls](C12H10N2)
tarkibli  bis(1,10-phenanthrolinium) tetrachlorozincate(ll) kompleksi ekanligi aniglandi. Reaksiya unumi 75 %.
[ZnCl4](C12H10N2) (Mr=389.39 g/mol) C, H, N, Cd, O tahlili nazariy jihatdan: C, 37.01; H, 2.59; Cl, 36.41; N, 7.19; Zn, 16.79%
ni ko‘rsatdi: ma’lum bo‘ldiki C, 38.01; H, 2.49; Cl, 36.51; N, 7.59; Zn, 16.59%. Reaksiya tenglamasi quyidagicha.
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1-rasm. [ZnCl4](C12H10N2) tarkibli metallokompleksning sintez reaksiyasi.
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2-rasm. [ZnCl4](C12H10N2) tarkibli kompleksning molekular tuzilishi

Vodorod bog‘lanish
1-jadval
D-H- A D-HA H-AA DAA D-H..A,()
Ni—Hz..Clt 0.8600 2.5400 3.221(4) 137.00
Ni—Hi..Clt 0.8600 2.5400 3.221(4) 137.00
Ni--Hi.Ny 0.8600 25800 2.885(7) 102.00
Ci—HiaCh 0.9300 2.7800 3.700(6) 171.00
Ca-Ha.Ch 0.9300 2.6400 3.553(7) 168.00

[ZNnCl4](C12H10N2) ning kristall tuzilishi va Hirshfeld yuzasi tahlili
Kristall tarkibidagi molekulalarning elementar yacheykada taxlanishida molekulalararo ta’sirlashuv CrystalExplorer 17.5
dasturi yordamida Hirshfeld yuzasi tahlili yordamida o‘rganildi. Bunda alohida ta’sirlashuv turlari ikki o‘lchamli barmoq izlari
yordamida tahlil qilindi yoki ularning umumiy ta’sirlashuvga qo‘shgan hissalari aniglandi [14]. dnorm maydoni tashqi (de) va ichki
(di) masofalarni eng yagin yadrogacha hisoblash yo‘li bilan aniglandi, hajmi 376,28 A3 da va yuzasi 316,64 A? hamda
o‘lchamlari -0,2910 (gizil) 1,7110 gacha (ko‘k) maydonda ko‘rildi (3.a-rasm). Shakl-indeks va egri chiziglar jadvallari mos
ravishda -1,0000 dan 1,0000 a.b. va -4,0000 dan 0,4000 a.b. gacha hosil gilindi (3.b-c-rasm).

3-rasm. (a) Hirshfeld yuzasi dnorm ustida gisga tutashgan joylarni yashil chizigli chiziglar sifatida ko‘rsatgan, (b) shakl
ko‘rsatkichlari maydoni va (c) o‘zaro ta’sir hududlarini ko‘rsatadigan egri chiziq maydoni

! a)
4-pacm. [ZnCl4](C12H10N2) tarkibli kompleksining Hirshfeld sirtlari

Phenning Rux (II) xlorid bilan hosil qilgan kompleksining Hirshfeld sirtida qizil rang eng yaqin tasirlashuvlarni va ko‘k

rang eng uzoq tasirlashuvlarni ifodalaydi (4-rasm). Hirshfeld barmoq izi diagrammasi hamda kristall gadoglashning

shakllanishiga individual o‘zaro tasirlarning hissasini ko‘rsatuvchi de va di funksiyalari yordamida olingan ikki o‘lchamli

barmogq izining grafiklari (6-rasm) keltirilgan. Shunday qilib Hirshfeld sirtini tahlil gilish natijasida quyidagi tasirlashuvlar

aniglandi: Cl...H/H...Cl (58.6%) (5.a-rasm), H...C/C...H (15.5%) (5.b-rasm), H...H (14.2%) (5.c-rasm), Cl...C/C...Cl (6.8%)

-392 -



0¢zMU xabarlari Becrnuxk HYY3 ACTA NUUz | KIMYO | 3/1/1 2024

(5.d-rasm), Cl...N/N...Cl (2.4%) (5.e-rasm), Zn...H/H...Zn (1.5%) (5.f-rasm), Zn...N/N...Zn (0.2%) (5.h-rasm), C1...Cl (0.3%)
(5.i-rasm) tasirlashuvlar kristall qadoqlashning shakllanishiga asosiy hissa qo‘shadi. Hirshfeld sirt tahlilidan ko‘rinib turibdiki
o‘zaro tasirlarning asosiy qismini Cl...H/H...Cl (58.6%), H...C/C...H (15.5%), H...H (14.2%), hamda Cl...C/C...Cl (6.8%)
tashkil giladi.
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5-rasm. [ZnCl4](C12H10N2) molekulasining ikki o‘lchovli barmoq izlari maydonlari, ularning Hirshfeld yuzasiga nisbiy hissalari
bilan

Xulosa. Ik bor [ZnCla](C12H10N2) tarkibli kompleks birikma sintez gilindi va uning molekulyar va kristall tuzilishi
rentgen nurlari difraksiyasi usuli bilan aniqlanadi. Kompleks tarkibida atomlar orasidagi bog* uzunliklari va bog burchaklari
aniglandi. Kompleksning Hirshfeld sirt tahlilida o‘zaro ta’sirlarning asosiy gismini Cl...H/H...CI (58.6%), H...C/C...H (15.5%),
H...H (14.2%), Cl...C/C...Cl (6.8%), CI...N/N...Cl (2.4%), qolgan tasirlar esa 2% tashkil gilishi aniglandi.
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PRODUCTION OF PACKAGING PAPER BASED ON TEXTILE WASTE AND PAPER WASTE
Annotation

We produce packaging paper based on cotton fluff waste generated at textile enterprises and MS-6 class waste paper.
Electrokinetic potential (-180+235 mV), specific electrical conductivity (0.03+0.21 pS/cm) of the fibrous suspension are factors
of its relative stability. Packaging paper samples were obtained from 100% waste and from 9 different mixtures of waste. The
highest physical and mechanical properties are found in paper samples obtained from a fibrous mixture of 30-70% cotton fluff
and 70-30% waste paper. When 2% acrylic emulsion is introduced into the fibrous mass, the strength of paper samples increases
by 25-45%, the gap length increases by 30-35%, the penetrating force increases by 10-55%, the number of double bends
increases by 60-250%, and the internal strength - by 10-35%. The development may prove to be a solution to some of the
environmental and economic problems of textile enterprises.

Key words: waste paper, acrylic emulsion, cotton fluff, paper, electrokinetic potential.

MOJYUYEHHUE YITAKOBOYHOM BYMATH HA OCHOBE OTXO/J0B ITYXA TEKCTHUJIBHBIX ITPEIITPUSITHIA
N MAKYJIATYPbBI
AHHOTanUs

Tlonyuena ynakoBo4Has Oymara Ha OCHOBE ITyXa XJIOIIKOBBIX OTXOZOB, KOTOPBIE 00pa3yloTCsi B TEKCTHIBHBIX MPEANPUSATHSIX U
Makymatypel kmacca MS-6. Dnekrpokunernueckuit moreniman (-180+235 mV), ymensuas snexrpompoBoanocts (0,03+0,21
WS/Cm) BOJOKHKCTOW CyCHEeH3WH SIBISETCS (PAKTOPOM ee OTHOCHUTENbHOW crabuiabHOCTH. [TomydeHsl o0pasibl yIaKOBOYHOM
oymarun m3 100% oTtxomoB, U W3 ux 9 pasnmuuHbIX cMeceil. OOpa3mpl Oymar, HoiydeHHbIe U3 BOJMOKHHCTOH cmecu 30-70%
xyonkoBoro myxa u 70-30% MakymaTypel, IMEIOT Hambosiee BBICOKHE (H3MKO-MexaHwdeckue cBoiictBa. [Ipu BBemenmu 2%
AKPWJIOBOH 3MYJIBCHM B BOJIOKHHCTYIO MaccCy BO3PacTaeT CONPOTHBIECHHE K pa3pbiBy oOpasnoB Oymaru Ha 25-45%, nnvHa
paspeiBa — Ha 30-35%, npoOuBHast cuna — Ha 10-55%, KONMU4eCTBO ABOMHBIX M3rHO0B — Ha 60-250% ¥ BHYTPEHHSSI MPOYHOCTH —
Ha 10-35%. Pa3zpaboTka MOXET OKa3aThCsl PEIICHHEM HEKOTOPBIX IKOJIOTMYECKMX M SKOHOMHYECKHX MPOOJIeM TEKCTHIIBHBIX
HNPEANPUATHH.

KuiroueBbie c10Ba: MakymnaTypa, akpHIOBas SMYJIbCHS, XJIOMKOBBIH ITyX, Oymara, 31eKTPOKHHETHIECKHH TOTSHITHAL.

TO‘QIMACHILIK KORXONALARI CHIQINDI MOMIG‘I VA MAKULATURA ASOSIDA QADOQLASH
QOG*‘OZINI OLISH
Annotatsiya

To‘qimachilik korxonalarida xosil bo‘ladigan paxta chigindilari momig‘i va MS-6 sinfiga ta’luqli makulatura asosida qadoglash
qog‘ozi olindi. Tolali suspenziyaning elektrokinetik potensiali (-180+-235 mV), solishtirma elektr o‘tkazuvchanligi (0,03+0,21
uS/cm) nisbiy barqgarorlik omili ekanligi aniglandi. 100% chiqindi va ularning 9 xil aralashmasidan iborat qadoqglash qog‘ozi
namunalari olindi. Tarkibida 30-70% paxta chiqindi momig‘i va 70-30% makulatura saglagan tolali aralashma asosida olingan
gog‘oz namunalarining fizik-mexanik xossalari yugoriroq ekanligi aniglandi. Tolali massaga 2% akril emulsiyasi Kiritilganda
qog‘oz namunalarining uzilish qarshiligi 25-45% ga, uzilish uzunligi 30-35% ga, teshilish kuchi 10-55% ga, ikki marta
bukilishlar soni 60-250% ga va ichki muxtaxkamligi 10-35% ga ortadi. Tolali chigindilar asosida qadoqlash qog‘ozining ishlab
chiqarilishi to‘qimachilik korxonalari uchun ekologik va iqtisodiy muammolardan birining echimi bo‘lishi mumkin.

Kalit so‘zlar: makulatura, akril emulsiya, paxta chiqindi momig‘i, qog‘oz, elektrokinetik potensial.

Kirish. Qog‘oz va karton bozorining taxlili shuni ko‘rsatmoqdaki, so‘nggi yillarda ishlab chigarish hajmi butun dunyo
bo‘yicha uzluksiz ortib borayotgan eng katta migdordagi maxsulot turi turli magsadlarga mo’ljallangan qadoqlash qog‘ozi bo‘lib
golmoqda. Uning rivojlanishi ekologik toza zamonaviy qadoqlash materiallariga bo‘lgan talabning doimiy ortib borishi bilan
belgilanmoqda [1]. Qog‘oz, jumladan qadoqlash qog‘ozi, tolali, polimer, mineral, bog‘lovchi va boshqga
komponentlardan iborat kompozitsion materialdir. Qog‘oz maxsulotlari ishlab chiqarish uchun asosiy tolali
xomashyo yog‘och yoki paxta sellyulozasi hisoblanadi. Birlamchi sellyuloza xomashyosining o‘ta cheklanganligi
qog‘oz maxsulotlarini olishda makulatura, paxta linti va momig‘i, to‘qimachilik chiqindilari kabi ikkilamchi
xomashyodan foydalanishga ishlab chigaruvchilarni undamoqda.

Mavzuga oid adabiyotlar tahlili. Hozirgi vaqtda qadoqlash qog‘ozi va karton deyarli to‘liq makulaturadan
ishlab chigarilmogda [2]. Adabiyot manbalarining tizimli taxlili bu sohaga bo‘lgan qiziqishning ortishi ogibatida maqola va
havolalarning ko‘payib borayotganini ko‘rsatadi [3]. Nazariy jihatdan makulaturani 6-7 marta gayta ishlash mumkin, lekin har bir
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ishlov berish natijasida qog‘oz maxsulotlarining sifati kamayib ketishini hisobga olib, amalda uni 2-4 marta gayta ishlanadi
[4]. Makulaturaning hosil bo‘lishi yiliga 400 mln tonnani tashkil etadi, biroq tolalarining va u bilan aralashgan chigindilarning
sifati past bo‘lganligi sababli uning atigi 50-65% miqdori qayta ishlanadi [5]. Ikkilamchi qog‘oz massasini tayyorlash uchun
tolalarni maydalash, to‘ldiruvchi va yyelimlovchi moddalar qo‘shish kerak, biroq bu usulda maxsulot barqarorligi kamayadi [6].
Sellyuloza massasi mustaxkamligini oshirish uchun ko‘p miqdorda polimerlar kiritish taklif etilgan. Biroq bu usul bo‘yicha
polimer yordamida qayta ishlangan qog‘ozning biologik yemiriluvchanligi kamayadi, hajmiy zichligi keragidan ortiq ekanligi
aniqlangan [7], [8]. Qog‘ozning biologik yemiriluvchanligini saqlab qolgan xolda, uning mustaxkamligini oshirish uchun uning
yuzasiga tabiiy maxsulotlardan tayyorlangan polimer pardani singdirish taklif etilgan [9]. Hozirgi vaqtda qog‘oz va karton
ishlab chigarish uchun ekologik havfsiz tolali massaning yetishmasligi sezilmoqda, yangi xomashyo manbalarini
topish zarurati mavjud. Bizning fikrimizcha, to‘qimachilik korxonalaridagi ishlab chiqarish jarayonida to‘planib
goladigan paxta chiqindilari momig‘i shunday manba bo‘lishi mumkin.

To‘qimachilik sanoati global chigindilarning asosiy manbai hisoblanadi. Aylanma texnologiyalarini joriy etish orqali
resurs va energiyani qayta tiklash ushbu muammoga yechimlarni taklif giladi, nafagat chigindilarni kamaytiradi, balki toza
materiallarga talabni kamaytirishga yordam beradi va natijada atrof-muhit va jamiyatga foyda keltiradi [10]. Garchi to‘gimachilik
chigindilari deyarli butunlay gayta ishlanishi mumkin bo‘lsa-da, ularning taxminan 75% butun dunyo bo‘ylab chigindi
toplanadigan maydonlarga tushadi. Bu jiddiy ekologik va igtisodiy ogibatlarga olib keladi [11]. Ushbu chigindilarning 65 foizi
gayta ishlatilishi va 21 foizi qayta ishlanishi mumkinligi aniglangan [12].

To‘qimachilik korxonalaridagi mashina va mexanizmlardan ko‘p miqdorda tolali chang ajralib chiqadi. Bu chang
birinchidan, korxonadagi ekologik holatning yomonlashishiga olib keladi, ikkinchidan, korxona profiliga mos keluvchi maxsulot
ishlab chigarish uchun yaroqgsiz. Hozirgi kunda foydalanilmaydigan bunday paxta chiqindilari momig‘i qimmatli xomashyo
manbasi bo‘lishi mumkin. Ushbu ishning maqsadi to‘quv-trikotaj korxonolarida hosil bo‘ladigan paxta chiqindilari momig‘i,
makulatura va yyelimlovchi moddalar asosida ekologik xavfsiz qadoglash qog‘ozini olish imkoniyatlarini va qog‘ozning fizik-
mexanik xossalarini aniglashdan iborat.

Tadgigot metodologiyasi. Qo‘lqop ishlab chigarish bo‘limining Tampler va Shartolon uskunalarida tarash jarayonida
hosil bo‘ladigan paxta chiqindi momig‘i (PChM) “YevroAsia Alliance Textil” qo‘shma korxonasi tomonidan taqdim etildi.
Qog‘oz quyishdan avval PChM gidroyanchgich «YANTE 23L» (Xitoy) laboratoriya uskunasida 50-55 gradus Shopper-Rigler
(°SR) darajasigacha yanchildi.

MS-6 sinfiga ta’luqli makulatura hisoblanuvchi karton chiqindilari ham «YANTE 23L» uskunasida 50-55 °SR
darajasigacha yanchib olindi.

Akril emulsiyasi (AE), metilakrilatning emulsion polimerlanish maxsuloti bo‘lib, sutrang suyuqlik, suv bilan har ganday
nisbatda aralashadi, «Navoiazot» AJ korxonasida ishlab chiqariladi.

Tahlil va natijalar. PChM va makulatura asosidagi qog‘oz namunalari «CYEEYO-2.2” (Xitoy) laboratoriya
uskunasida quyildi. Yyelimlovchi modda sifatida sellyuloza tolalariga nisbatan yuqori adgeziya xususiyatiga ega
bo‘lgan [13] AE dan umumiy tolali massaga nisbatan 2% miqdorida qo‘shildi. 2%-li tolali massa suspenziyasini
qog‘oz quyish uskunasining to‘rida vakuum yordamida suvsizlantirish, qo‘lda kalandrlash, (60+1,0)°C temperaturada
quritish, so‘ngra valli sigish uchkunasida kalandrlash orqali qog‘oz namunalari shakllantirildi.

Tolali massaning yanchilish darajasi “Schopper-Riegler” (Xitoy) laboratoriya kompleksida aniglandi.

Tolali suspenziyaning elektrokinetik potensiali “SZP 06 BTG Mtek Gmbh” sistemasida oqish potensiali usuli bilan
doimiy temperaturada aniglandi. Taxlil uchun suspenziyaning konsentratsiyasi 3% olinadi. Agar bu giymat undan ortiq bo‘lsa,
taxlil gilinayotgan suspenziya filtrati bilan suyultiriladi.

Namunalarning fizik-mexanik xossalarini aniglash uchun ularni tanlash, o‘rtacha namunani tayyorlash va sinov o‘tkazish
GOST 13525.1-79 “Tolali yarimfabrikatlar, qog‘oz va karton. Uzilish kuchi va cho‘zilishdagi uzayuvchanlikni aniqlash usullari”
talablari asosida bajarildi. Uzunligi 15545 va kengligi 15+0,1 bo‘lgan sinov namunalari olingan qog‘ozdan bitta yo‘nalishda
kesib tayyorlandi.

Qog‘oz varag‘ining shakllanishi ko‘p jixatdan tolali suspenziyaning kolloid-kimyoviy xossalari bilan bog‘liq. Bu
xossalarni belgilovchi parametrlardan biri dispers zarrachalarning elektrokinetik potensiali hisoblanadi. Elektrokinetik
potensial (EP) — dispers sistemalarning qo‘sh elektr qavatidagi adsorbsion va diffuzion qavatlar chegarasida paydo bo‘ladigan
potensialdir [14]. EP ning qgiymatidan dispers sistemaning barqarorligini aniqlashda foydalaniladi. EP ning £30 mV ga teng
bo‘lgan qiymatini shartli ravishda yuqori va quyi zaryadli sirtlarning chegaralovchi kattalik deb gabul gilish mumkin. EP qiymati
0 dan #+30 mV gacha bo‘lsa, sistema beqaror, £30 mV dan katta bo‘laganda barqaror deb hisoblash mumkin. Tolali
suspenziyaning elektrokiyoviy xossalari uning tarkibiga va konsentratsiyasiga bog‘liq. AE suspenziya xossalariga ta’sir etishligi
aniqglandi (1-jadval).

1-jadval.
Tolali suspenziyaning elektrokinetik xossalari
Suspenziya tarkibi Elektrokinetik potensial, mV Solishtirma elektr o°‘tkazuvchanlik, pS/cm
PChM + makulatura -182,9 0,207
PChM + makulatura + AE (2%) -233,5 0,032

1-jadvaldan ma’lum bo‘lishicha PChM va makulatura aralashmasi suspenziyasining EP yugori manfiy giymatga ega. AE
qo‘shilganda EP qiymati yanada ortadi, solishtirma elektr o‘tkazuvchanligi kamayadi, ya’ni suspenziyaning barqarorligi ortadi.
Suspenziyaga polimer yoki elektrolit qo‘shish orqali uning barqarorligini boshgarish mumkin. Keyingi tadgigotlar tolali
komponentlarning turli massa nisbatlarida (2-jadval) olingan eksperimental qog‘oz namunalarning fizik-mexanik xossalarini
aniqlashga bag‘ishlanadi.
2-jadval ma’lumotlaridan qog‘ozning fizik xossalariga uning kompozitsion tarkibi, ya’ni tolali massa tarkibi hamda
AEning mavjudligi kam darajada ta’sir etishligi ko‘rinmoqda. Olingan tajribaviy qog‘oz namunalarining o‘rtacha massasi 11245
g/m? teng bo‘lib, tafovut 8% dan kamroq. Qog‘ozning zichligi esa 4,48+0,20 g/sm® ga teng bo‘lib, tafovut 5% dan kamroq. Bu
holat PChM va makulatura tolalarining yanchilish darajasi deyarli bir xil ekanligini bildiradi. Namunalarni mexanik xossalariga
qog‘oz tarkibining ta’siri ko‘proq bo‘lishligi kutiladi.
2-jadval.
Eksperimental qog‘oz namunalarini tayyorlash parametrlari
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Namuna ragami Tolali massa tarkibi, % AE Qog‘ozning massasi, g/m? Qog‘ozning zichligi, g/sm?
PChM makulatura
1 100 0 - 107 4,28
2 100 0 + 113 4,52
3 90 10 + 108 4,32
4 80 20 + 107 4,28
5 70 30 + 114 4,56
6 60 40 + 117 4,68
7 50 50 - 113 4,52
8 50 50 + 111 4,44
9 40 60 + 114 4,56
10 30 70 + 116 4,64
11 20 80 + 113 4,52
12 10 90 + 115 4,60
13 0 100 - 117 4,68
14 0 100 + 114 4,56

Awvalambor AE Kkiritilishini 100% PChM, 100% makulatura va PChM : makulatura 50:50 massa nisbatida olingan
namunalarning asosiy mexanik xossalariga ta’siri o‘rganildi, natijalar 1-rasmda keltirilgan.
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1-rasm. AE kiritilmagan (A) va kiritilgan (B) tajribaviy qog‘oz namunalarining uzilish qarshiligi (1), uzilish uzunligi (11),
teshilish kuchi (III), ikki marta bukilishlar soni (IV) va ichki muxtaxkamligi (V) ko‘rsatkichlari: 1 — 100% PChM; 2 — 50%
PChM + 50% makulatura; 3 — 100% makulatura

1-rasmdan ma’lum bo‘lishicha aniqlangan barcha ko‘rsatkichlar aralash tolali qog‘oz namularida sof PChM va sof
makulaturadan tayyorlangan namunalarga nisbatan yuqoriroq ekan. AEning kiritilishi mexanik xossalarning o‘rtacha 20-40% ga
yaxshilanishiga olib keladi. Aynigsa ikki marta bukilishlar soni keskin ortishi kuzatildi, aralash tolali qog‘oz namunasi uchun
ushbu ko‘rsatkich deyarli 2,5 marta ortadi. Bu natijalarni quyidagicha izohlash mumkin.

Tolalarning yanchilish darajasi bir xil bo‘lganligi uchun ularning aralashmasida har birining xossalari saqlanib qolgan
xolda, ijobiy induksion effekt namoyon bo‘ladi. Ular tarkibidagi turli funksional guruhlarning o‘zaro ta’siri natijasida
aralashmaning mexanik mustaxkamligi biroz ortadi. AE tarkibidagi polimetilakrilat tolalararo yelimlovchi vazifasini bajarishi
bilan birgalikda, tolaviy massaning elastikligini oshiradi. Bu o‘z navbatida olingan qog‘ozning mexanik xossalarini, birinchi
navbatda bukilishlarga chidamliligi oshiradi. Qog‘ozning ichki mustaxkamligi uning tolaviy tarkibiga nisbatan tolalarning o‘zaro
yelimlanishiga ko‘proq bog‘liq bo‘lganligi uchun turli namunalarning ushbu ko‘rsatkichi yaqin kattaliklarni namoyon etdi.
Keyingi tadgigotlar AE bilan yelimlangan turli tarkibli qog‘oz namunalarining mexanik xossalarini o‘rganishga bag‘ishlandi (2-
rasm).
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Qog'oz tarkibidagi paxta chigindi momig ' ning massa ulushi, 26
2-rasm. Tolalar massasiga nisbatan 2% AE kiritilgan tajribaviy qog‘oz namunalarining mexanik xossalarini (uzilish qarshiligi
(1), uzilish uzunligi (II), teshilish kuchi (III), ikki marta bukilishlar soni (IV)) tolaviy tarkibi bilan bog‘ligligi

Makulatura tarkibiga 80% dan ko‘proq PChMning qo‘shilishi natijasida sellyulozaning molekulyar strukturasini
buzilishini yangi molekulalararo bog‘larning energiyasi kompensatsiya gilolmaydi, shuning uchun mexanik xossalar
yomonlashishi mumkin. PChM miqdorining kamayib borishi bilan yangi molekulalararo bog‘larning ham ahamiyati ortib boradi,
bu esa qog‘ozning mexanik xossalari ortishiga olib keladi. PChM : makulatura = 30 : 70 massa nisbatida qog‘ozning mexanik
xossalari maksimal giymatga erishadi. PChMning miqdori 30% dan kamayib ketganda struktur-mexanik omillar kimyoviy
omillardan ustun keladi va mexanik xossalar ko rsatkichlarining kamayishi kuzatiladi.

Xulosa va takliflar. To‘qimachilik korxonalarida xosil bo‘ladigan paxta chiqindisi momig‘i qog‘oz ishlab chiqarish
uchun yaroqli ikkilamchi xomashyo bo‘lishi mumkin. Yanchilish darajasi 50-55 °SR momiq va makulatura tolalari aralashmasi
suspenziyasining elektrokinetik xossalari uning bargarorligidan darak beradi. Har ikkala tolalarning yanchilish darajasi bir xil
bo‘lishligi aralashma miqdoriy tarkibidan qat’iy nazar qog‘oz namunalarining yuzaviy massasi va zichligi bir xil bo‘lishligini
ta’minlaydi. Tarkibida 50+20 % paxta chiqindisi momig‘i va qolgani makulatura bo‘lgan tolali aralashmadan olingan olingan
namunalarning mexanik xossalari ko‘rsatkichlari sof tolalardan olingan namunalarga qaraganda o‘rtacha 20-40% ga yuqori
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ekanligi aniqlandi. O‘rash-qadoqlash qog‘ozining to‘qimachilik sanoati hamda maishiy tolali chiqindilardan ishlab chiqarilishi
korxona va atrof-muhit ekologik holatining yaxshilanishiga va iqtisodiy samaradorlikka olib keladi.
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INVESTIGATION OF BIOCHAR RECOVERY PROPERTIES DURING PYROLYSIS PROCESS AND USE OF LOW-
COST ADSORBENT
Annotatsiya

In this research, mangrove tree leaves and spruce cone waste residues appear from the green spaces along the road of Sagbon
small village intersection, one of the busy streets in Olmozor district, Tashkent city. The collected leaves and juniper are washed
with technical water to clean the upper part of the waste from harmful substances. It is also dried in the open sun for 1 day. turns
into biochar in our furnace. After conversion to biochar, a simultaneous activation process with hot steam at 10 atmosphere
pressure resulted in macroporous biochar. In the process of pyrolysis, mixed gases are collected drop by drop through a water
cooler in the condensate method, and the obtained data are being studied. Some properties such as carbon (C), ash content (%)
specific surface area and porosity, adsorption capacity were studied according to Brauner-Teller-Emmit equation. Biochar made
from manju tree leaves has low carbon content and high ash content. We tested the obtained biochar in laboratory conditions.
Key words: biochar, adsorption, sorption capacity, pyrolysis, biochar technology, biomass sources.

HCCJEIOBAHUE CBOMCTB U3BJIEUEHHS BUYTJISI B TPOLIECCE IMMAPOJIM3A U UCITIOJIb30OBAHUE
JEHIEBOI'O AACOPBEHTA
AHHOTALUSA

B sTOoM mccnenoBaHUM JTHCTHSI MAHTPOBBIX JIEPEBHEB M OCTATKH €JIOBBIX IIHIIEK IOSBISIOTCS M3 3€JCHBIX HACAKICHUH BIOIH
JIOPOTH Ha TIepeKpecTke HeOombImoro mocenka CarOoH, OJHOHM U3 0KUBIEHHBIX yaul OIMo30pcKoro paifioHa ropoaa TamrkeHTa.
CoOpaHHBIE JHCThS U MOMOKEBEIFHUK NPOMBIBAIOT TEXHHMUYECKOH BOAOM I OYMCTKH BEPXHEH YaCTH OTXOJOB OT BPEIHBIX
BEIIECTB, a TAKkKe CyIIAaT HAa OTKPHITOM COJHIE B TedeHHe | cyTok. B Hamieii meunm mpeBpamaercs B Omoyronb. [locme
npeoOpazoBaHuss B OHOYToJib OJHOBPEMEHHBIH MPOIECC aKTHBAIlMU TOPSYMM MapoM mpu jaaBineHuun 10 atMmocdep mpusen K
00pa30BaHUIO MAaKPOIIOPHUCTOro OHoyriIsl. B mpouecce muposmsa cMech ra30B COOMPAIOT MO KAIUISIM Yepe3 BOASHOM OXJIaAnuTeNnb
KOHJICHCATHBIM METOJOM W H3y4aroT MOJydeHHble NaHHble. HekoTopble cBoiicTBa, Takue kak yriaepon (C), 3oibpHOCTH (%),
yIenbHas MOBEPXHOCTh M MOPUCTOCTh, aJCOPOLMOHHAs CIIOCOOHOCTD, M3ydYallich N0 ypaBHeHHI0 bpaynepa-Termnepa-OMmura.
Buoyrone, HM3roTOBNECHHBI W3 JIHCTHEB JEpeBa MaHIDKY, UMEET HH3KOE COJCpKAHWE YIJIepoAa M BBICOKYIO 30JIBHOCTB.
Tlomy4eHHbIi GHOYTOIb MBI IPOTECTUPOBAIH B JTAOOPATOPHBIX YCIOBHUSIX.

KaiwoueBsbie ciioBa: 6uoyroib, aacopOuusi, COpOIOHAAs €eMKOCTh, TUPOJTH3, TEXHOIOTUS OMOYTIIS, HICTOYHUKH OHOMACCHI.

PIROLIZ JARAYONI VAQTIDA BIOKO’MIR OLISH XUSUSIYATLARINI TEKSHIRISH VA ARZON
XARAJATDAGI ADSORBENT OLIB QO‘LLASH
Annotatsiya

Ushbu tadgiqotda Toshkent shahri, Olmozor tumanidagi gavjum ko‘chalardan biri Sag‘bon kichik xalqa chorrahasi yo‘li bo‘ylab
yashil maydonlardan ma’lum vaqt oralig‘ida manjur darxt barglari va archa konus chiqindi qoldiglari paydo bo‘ladi. Yig’ib
olingan barg va archa chigindilari yuqori gqismini bekorchi moddalardan tozalab olish uchun texnik suv bilan
yuviladi.Shuningdek 1 kun davomida ochiq quyoshda qurutiladi.Qurugandan so’ng peroliz pechimizga solib uni 270 daqgiqada
350 xaroartdan 450 ° C xaroratgacha bo'lgan haroratda biomassaning piroliz pechimiz ichida bioko’mirga aylanadi. Bioko’mirga
aylangandan so’ng 10 atmosfera bosimida issiq bug' bilan bir vaqtning o'zida faollashuv jarayoni makro g'ovakli bioko'mirga
olib keldi. Piroliz jarayonida aralash gazlar kondensat usulida suvli sovutgich orqali tomchilab yig‘ilgan va olingan ma’lumotlar
o‘rganilmoqda. Uglerod (C), kul miqdori (%) o'ziga xos sirt maydoni va g'ovakligi, adsorbsiya qobiliyati kabi ba'zi xususiyatlar
Brauner-Teller-Emmit tenglamasi bo'yicha o'rganildi. Manjur daraxt barglaridan tayyorlangan bioko'mir past uglerodli tarkibga
va yuqori kulga ega. Olingan bioko‘mirni laboratoriya sharoitida sinovdan o‘tkazdik.
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Kalit so'zlar: bioko'mir, adsorbsiya, sorbsiya qobiliyati, piroliz, bioko'mir texnologiyasi, biomassa manbalari.

Kirish: Biokar biomassadan piroliz deb ataladigan jarayon orqali ishlab chiqariladi. Bioko‘mir o‘zining g‘ovakli tuzilishi
va yuqori sirt maydoni tufayli suvdan ifloslantiruvchi moddalarni adsorbsiyalash qobiliyatiga ega bo‘lib, uni suvni tozalash
uchun istigbolli materialga aylantiradi. Bioko‘mir oqava suvlardan turli xil ifloslantiruvchi moddalarni, jumladan og‘ir metallar,
organik birikmalar va ozuga moddalarini adsorbsiyalash qobiliyatiga ega. Bu xususiyat uni suv tozalash dasturlari uchun mos
giladi.

Mavzuga oid adabiyotlar tahlili. Aslida, bioko'mir gishlog xo'jaligi va sanoat chigindilari, masalan, piroliz yo'li bilan
ekin somoni, axlat, suvsizlangan loy va cho'kindilardan yasalgan bo'lsa-da, u “chigindilarni chigindilar bilan gayta ishlash"
tushunchasini aks ettiruvchi atrof-muhitni tozalashda muhim rol o'ynaydi [1].
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1-rasm. Bioko‘mir texnologiyasi va uning qo‘llanilishi [2].

Bioko‘mir ko‘pincha tuproq unumdorligi va tuzilishini yaxshilash uchun tuproq qo‘shimchasi sifatida ishlatiladi [3],
chunki tuproqqa bioko‘mir qo‘shilsa, u tuprogning tabiiy C ni ushlab turish qobiliyatidan oshib ketadigan qo‘shimcha C ni
ta’'minlaydi [4]. Natijada bioko‘mir iqlim o‘zgarishi, atrof-muhitning ifloslanishi va tuproq degradatsiyasi kabi ba’zi global
muammolarning yechimi sifatida tobora muhim ahamiyat kasb etmoqda [5]. Adabiyotlarni o'rganishdan ko'rinib turibdiki,
bioko'mirni gishlog xo'jaligida qo'llash bo'yicha olib borilayotgan tadqiqot ishlari tobora ko'payib bormoqda. Chigindilarni
tozalash jarayonlarida bioko'mirni qo'llash bilan bog'liq bir nechta tadqiqotlar o'tkazildi. Bioko‘mir sanoat oqava suvlaridan [6],
tetratsiklin kabi antibiotiklardan [7] va og‘ir metallardan [8] bo‘yoq moddalarini samarali ravishda olib tashlaydi. Bioko'mir
ishlab chiqgarish uchun ishlatiladigan ko'plab bio-chigindilarga meva chigindilari [9], hindiston yong'og'i qobig'i [10], sitrus meva
chiqindilai [11], qobig'i va boshqa taninga boy materiallar kiradi [13] , talag va boshqa yog'och turidagi materiallar [14], guruch
qobig'i, neft chigindilari, 0'g'it chigindilari uchuvchi kul, shakar sanoati chigindilari , xitozan va dengiz mahsulotlarini gayta
ishlash chiqindilari, dengiz o‘tlari va suv o‘tlari], torf moxlari, gillar, gizil loy, seolitlar, cho‘kindi va tuproq, rudali minerallar va
boshqgalar[16]. Yaponiyalik tadgigotchilar tomonidan olib borilgan tadgiqot shuni ko'rsatdiki, kuzgi barg axlatini bioko'mirga
aylantirish va uni sabzavot maydonlariga qo'shish kuchli issigxona gazi azot oksidi (N20) [17] emissiyasini kamaytirishi
mumkin. Ushbu tadgiqotda manjur daraxt barglari piroliz usulida bioko'mir olish manbai bo'ldi.

Tadgiqot metodologiyasi. Chigindilarni biomassa shahar ichidagi uch tarmoqli magistral bo'ylab daraxtlardan yig'ib
olindi. Manjur daraxt barglari va archa o‘yinchoglari chigindilarining umumiy miqdori mos ravishda 240 kg va 150 kg ni tashkil
etdi. Keyin ular 2 kun davomida quyosh nuri ostida ochiq havoda quritilgan. 3-5 mm o'lchamda maydalangan. Reaktorni issiglik
bilan ta'minlash uchun elektr kabellari (TEN) bilan o'ralgan quruq va kichik zarracha o'lchamdagi biomassa. Bioko‘mir chinor
barglarini 350-450°S haroratda piroliz gilish yo‘li bilan olingan.

Fig. 1. Raw material preparation for pyrolysis.

Bioko‘mirning sirt morfologiyasi va elementar tarkibi Zeiss Evo 50 SEM analizatori va QuanTax 200 EDX tizimi
yordamida SEM va EDX tahlillari yordamida aniqglandi. Brauner-Teller-Emmit (BET) tenglamasi bo'yicha hisoblangan o'ziga
xos sirt maydoni va bioko'mirning adsorbsion xususiyatlari o'rganilgan batafsil.
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2-rasm. Manjur daraxt barglari (chapda) va archa qoldiglari (0'ngda) asosidagi adsorbent metilen ko'k eritmasining sorbsiyasi
(chapda) statik holatda (0'ngda) va filtrlash jarayonida tekshirildi.

250 ml konussimon kolbaga 80 mg/I suvdagi 10 mg/l metilen ko°k eritmasi olindi va unga 100 mg/l bioko‘mir go‘shildi.
Aralash ikki kun davomida statik holatda qoldiriladi, 48 soatdan keyin faollashtirilgan bioko’mir yordamida metilen ko‘k
rangsizlantirib olindi. Faollashgan uglerodni ajratish uchun filtr qog'ozi yordamida filtrlangan va filtratdagi metilen ko'kning
oxirgi konsentratsiyasi aniglangan.

Tahlil va natijalar.Bioko‘mir sirt maydoni tahlil qilindi va natijalar 1-jadvalda ko‘rsatilgan. Buning sababi, piroliz
haroratining oshishi organik birikmalarning ko‘proq uchuvchanligiga olib keladi [44].1-jadval.

Benzil va suv bug'larini bosim bilan adsorbsiyalash yo'li bilan bioko'mirning BET tahlili
Bir qatlamli massa, am, mol/kg Sirt maydoni, G’ovak hajmi, Wo, cm®/g G’ovak diametri,
Adsorbent turi m?lg nm
Benzil suvi Benzil suvi Benzil suvi Benzil suvi
BCh-1 0,139 1,105 33,46 71,82 0,02 0,04 1,39 1,77
BCh-2 0,244 1,264 58,87 82,20 0,04 0,04 1,67 1,46
BCh-3 0,144 1,303 34,70 84,70 0,02 0,06 1,49 2,22

Manjur daraxt barglariga asoslangan bioko‘mir (BCh-1) eng past teshik o‘lchamiga ega 1,39 nm va 33 m2/g sirt
maydonini ko‘rsatdi. BCh-3 ga o'tadigan bo'lsak, archa qoldiglari asosidagi eng yuqori teshik hajmi 2,22 nm va eng katta 85 m?/g
sirt maydonini ko'rsatdi. Bunday kichik o'lchamlar tufayli mikro-g'ovaklardagi adsorbsiya o'ziga xos xususiyatlarga ega.
Adsorbsiya jarayoni g'ovaklarning yuzasida emas, balki ularning butun bioko'mir hajmida sodir bo'ladi.

Monolayer bulk, am, molkg
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3-rasm. Benzil (chapda) va suv bug‘ining (0‘ngda) adsorbsiya izotermasi monoqatlam massasiga (am, mol/kg) bosimga
(P/Po) bog‘liq.
G'ovak devorlari yaqgin joylashganligi sababli, adsorbsion kuchlar maydonlarining bir-birining ustiga chigishi tufayli adsorbat va
adsorbent o'rtasidagi o'zaro ta'sir energiyasi keskin ortadi. Bu izotermaga ta'sir giladi: past nisbiy bosimlarda adsorbsiya
giymatining keskin oshishi kuzatiladi (3-rasm), keyin esa u amalda o'zgarmaydi. Adabiyot ma'lumotlariga asoslanib, suv bug'idan
foydalangan holda faollashtirish usuli tanlangan. Bioko'mirning bug' bilan faollashishi sirt maydonini deyarli ikki baravar
oshiradi va funksional guruhlarning yo'q qilinishi tufayli qutblanishni kamaytiradi. Olingan SEM tasvirlari va faollashtirishdan
oldin va keyin elementar tahlil tarkibi 4,5-rasmda ko'rsatilgan.

a)
4-rasm. Asosiy maydoni 500 mkm va 250 mkm ga oshgan chinor barglaridan olingan bioko'mir (a) va kul (b) ning
elektron mikroskopiya tasviri.
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b)
5-rasm. Asosiy maydonni 1 mm va 250 mkm kattalashtirish bilan archa goldiglari asosida hosil bo'lgan bioko'mirni (a)
va (b) faollashtirishdan oldin elektron tasvirlar

Bioko'mirning SEM tasvirlari suv bug'lari bilan faollashuv jarayoni asl zarrachalarning sirt morfologiyasida sezilarli
o'zgarishlarga olib kelishini ko'rsatdi; hosil bo'lgan bioko'mir asosan makroskopik shaklini saglab qoldi. Kulning tarkibi (4-b-
rasm) asosan kislorod (41,15%), kaltsiy (36,8%), magniy (5,9%), shuningdek, kremniy (6,7%), alyuminiy (1, 9%, temir (1,4%),
fosfor (2,2%) va kaliy (1,8%). Kuldagi Mg va Ca ning migdori bioko'mirning ushbu elementlar bilan boyitilganligi bilan bog'lig.
Kulda aniglangan asosiy minerallar atrof-muhitga ozgina e'tibor bermasdan, suvni yuvish yo'li bilan gayta ishlanishi mumkin. 5-
rasmdagi (a) rasm (b) dan sirtda ko'rinadigan teshiklar yoki oq dog'lar yo'qligi bilan farq qiladi. Rasmlardagi (b)
faollashtirilgandan so'ng tuzilmalar sirtda oq nuqtalar tarqalganligini va gézenekler mavjudligini ko'rsatdi. Yuqorida o'rganilgan
bioko'mirning g'ovakligi va adsorbsion xususiyatlaridan kelib chiggan holda, bizning keyingi urinishimiz uni bo'yoglarni qayta
ishlash jarayonida qo'llash edi. Shuning uchun biz bo'yoq sifatida metilen ko'k (MB) dan foydalandik. MB eritmasining
konsentratsiyasi 20, 50, 100 mg/L va barcha bioko'mir namunalari uchun qgo'llaniladigan eritmalar edi. Turli konsentratsiyalarda
bo'yoglarni olib tashlash 6-rasmda ko'rsatilgan. Birinchidan, katyonik bo'yoq MV barcha ishlab chigilgan adsorbentlarga nisbatan
yaxshiroq yaginlikka ega ekanligi seziladi. Buni faollashtirilgan bioko‘mir yuzasida funktsional karboksilik (-COOH) yoki
fenolik (-OH) guruhlar mavjudligi bilan izohlash mumkin [45].

120
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6-rasm. Bo'yoq eritmasi konsentratsiyasiga garab olingan bioko'mirning metilen ko'k adsorbsiyasi

BCh-3 MB uchun eng yuqori sorbsiya gobiliyatini ko'rsatadi (20 mg/l da 96% va 100 mg/l da taxminan 80% olib
tashlash), BCh-2 va BCh-3 kabi boshqga turdagi bioko'mirlar unchalik samarali emas, lekin adolatli ko'rinadi. yaxshi natijalar.
Buni olingan bioko'mirning g'ovakli tuzilishi bilan izohlash mumkin. Keyingi tadgiqotlarda bioko'mirning adsorbsiyasi
to'gimachilik sanoatining ogava suvlari bilan taggoslanadi, ular MB ning yuqori konsentratsiyasi bilan ifloslanadi.

Xulosa va takliflar. Tadgigotdan ko'rinib turibdiki, o'simliklar, daraxtlar barglari, gishlog xo'jaligi goldiglari va boshga
o'simlik xom ashyosi kabi bio-chigindilardan bioko'mir ishlab chiqgarish ekologik toza va arzon hisoblanadi. Piroliz texnologiyasi
oddiy va samarali. Bioko‘mirlar manjur daraxt barglari va archa qoldiqlarini piroliz qilish yo‘li bilan hosil gilingan va yuqori
haroratlarda bug* bilan faollashtirilgan. Barcha ishlab chiqarilgan adsorbentlardan bioko'mir asosidagi manjur daraxt barglari eng
past hosildorlikni (20%) va g'ovak hajmini ko'rsatdi. Archa qoldiglaridan tayyorlangan bioko‘mir uchun tartiblangan mezoporo
struktura va yugori sirt maydoni 85 m?/g kuzatildi.
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MIS(I1) IONINI 5SMMSFAGNS BILAN KOMPLEKS HOSIL QILISH REAKSIYASINING OPTIMAL
SHAROITLARINI ANIQLASH
Annotatsiya
Mis(ll) ionining 5-metil-2-metoksi-4-sulfofenilazo-2'-gidroksi-6'-naftalinsulfo-kislotaning dinatriyli tuzi (SMMSFAGNS) bilan
rangli kompleksining hosil bo‘lish reaksiyalari o‘tkazildi va optimal sharoitlari aniglandi.
Kalit so‘zlar: 5-metil-2-metoksi-4-sulfofenilazo-2'-gidroksi-6'-naftalinsulfo-kislotaning dinatriyli tuzi, mis(ll) ioni, optimal
sharoitlar, Buger-Lambert-Ber gonuni.

ONPEJEJEHUE ONTUMAJIGHBIX YCJIOBHI MPOBEJEHUS PEAKIITAA KOMITJIEKCOOBPA3OBAHUS
HOHOB MEJU(II) C SMMC®ATHC
AHHOTALIUSA
TIpoBemeHsl peakiu oOpa3oBanus IBeTHOro komiuiekca wuona wmenU(ll) ¢ numarpuweBoit comm S-meTHI-2-MeTOKCH-4-
cyndodennnazo-2'-runpokrcu-6'-Had TaTHHCYTEPOKUCIOTH  OTPEIeNICHBI ONTUMABHBIEC YCIOBUSL.
KnioueBsble cioBa: nuHaTpHeBas Coib S5-MeTHI-2-MeTOKCH-4-cyndodennna3o-2'-ruapokcu-6'-HaTanuHCyIb()OKUCIOTH, HOH
menu(Il), onTumanbHbie yciaoBusl, 3akoH byrepa-JlambepTa-bepa.

DETERMINATION OF THE OPTIMUM CONDITIONS FOR THE REACTION OF COMPLEX FORMATION OF
COPPER (II) IONS WITH 5SMMSFAGNS
Annotation
The reactions of formation of a colored complex of the copper (II) ion with of disodium salt 5-methyl-2-methoxy-4-
sulfophenylazo-2’-hydroxy-6’-naphthalene sulfonic acid were carried out and the optimal conditions were determined.
Key words: disodium salt 5-methyl-2-methoxy-4-sulfophenylazo-2’-hydroxy-6’-naphthalene sulfonic acid, optimal conditions,
copper(I1) ions, Bouguer-Lambert-Beer law.

Kirish. Ma’lumki, spektrofotometrik aniqlash usulida xromogen reagentlar yordamida oraliq metallar, jumladan og‘ir va
zaharli metall [1-2] ionlarini aniglash gadim zamonlardan beri tasdiglangan va asosiy analitik usul hisoblanadi. Ushbu usulning
afzalliklari uning sezgirligi, selektivligi va eng muhimi amaradorligidir. Analitik kimyo fani qulay aniglash usullarni izlashda
jadal rivojlandi, ammo spektrofotometrik usullar 0‘z o‘rnini yo‘qotmadi, chunki bu usullar soddalikni aniqlik bilan birlashtiradi
va shuning uchun bugungi kunda ham dolzarbdir.

Ishdan magqsad. 5-metil-2-metoksi-4-sulfofenilazo-2'-gidroksi-6'-naftalin-sulfokislotaning dinatriyli tuzi
(5MMSFAGNS) yordamida mis(Il) ionlarini [3] kompleks hosil gilish reaksiyalarini optimal sharoitlarini aniglash, anigligi,
sezgirligi hamda tanlab ta’sir etuvchanligi yuqori bo‘lgan analitik aniqlash uslubini ishlab chigishdan iborat.

Tajriba gism. Ushbu ilmiy ishda hozirgi davr talablariga javob beradigan yangi analitik reagentlardan [4] biri
5MMSFAGNS ning turli fizik-kimyoviy tavsiflarini hamda ba’zi og‘ir va zaharli metallar bilan kompleks hosil qilish
jarayonlarini o‘rganish va ular asosida ba’zi metallarning mikromiqdorlarini aniqlash uslublarini ishlab chiqish, fizik-kimyoviy
tavsiflarini aniglash, sanoat qotishmalarining standart namunalari va tabiiy ob’yektlar tarkibidan aniqlash nazariy va amaliy
jihatdan muhim ahamiyat kasb etadi.

Analiz jarayonida mis(Il) ionini 1,0 mg/ml li standart eritmasi, 0,05% li 5SMMSFAGNS reagenti va bufer eritmalardan
foydalanildi. Ushbu ilmiy tadqiqot ishda yangi SMMSGNS reagentidan 0,05 gr tortib olib, 100 ml li o‘lchov kolbasiga solindi va
belgisigacha distillangan suvda eritildi. Buning uchun CuSO4-5H20 (a.u.t.) markali tuzidan foydalanildi. Tuzning hisoblangan
miqdorini (0,3929 gr) ni analitik tarozuda tortib olib 100 ml li o‘lchov kolbasiga solindi. Uni distillangan suvda eritib 1mg/ml li
100 ml li standart eritmasi tayyorlandi. Ishchi eritmalar esa har bir ish oldidan 1mg/ml standart eritmasidan alikvot gism olib
suyultirib tayyorlandi. Turli pH dagi bufer eritmalarni tayyorlash uchun “Analitik kimyo ma’lumotnomasi” dan [5] foydalanildi.
Tajriba natijalari konsenrasion fotokolorimetr (KFK-3) va pH metrda (pH/ISE Metter, Model 730P) o‘Ichandi.
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Mis(I1) ionining SMMSGNS reagenti bilan kompleks birikmasining optimal nur filtrini tanlash. Ma’lumki har bir
modda, tabiatiga ko‘ra ma’lum to‘lqin uzunligidagi nurni yutadi. Shuni e’tiborga olgan holda mis(II) ning SMMSFAGNS bilan
kompleksining eng yuqori nur yutish sohasi quyidagi uslub bilan aniglandi. 25 ml li o‘lchov kolbasiga pH=8,65 ga teng bo‘lgan
universal bufer eritmadan 5,0 ml, 0,05% li 5SMMSFAGNS eritmasidan 1,0 ml, 200 mkg/ml li Cu (Il) eritmasidan 1,0 ml solib,
kolbaning belgisigacha distillangan suv bilan to‘ldirildi. Hosil bo‘lgan kompleks birikmaning optik zichligi KFK-3, nur yutish
qalinligi ¢=3,0 sm da har xil nur filtrlarida o‘Ichandi. Solishtirma eritma sifatida erkin eritma (mis (II) ionidan boshqa hamma
komponentlar mavjud bo‘lgan eritma) dan foydalanildi. O‘lchash natijalari 1-rasmda keltirildi. Olingan natijalardan ko‘rinib
turibdiki, mis(IT) ning SMMSFAGNS reagent bilan kompleks birikmasi Amax=360 nm da yuqori optik zichlikni namoyon gildi.

Mis(I1) ionining SMMSFAGNS reagenti bilan kompleks birikmasi optik zichligining eritma muhiti(pH) ga
bog‘ligligi. Reaksiyani amalga oshirishning muhim shartlaridan biri, uning muhiti ekanligini hisobga olib mis(Il) ionining
SMMSGNS bilan bergan kompleks birikmasi uchun optimal sharoit tanlashda pH ko‘rsatkichlari har xil bo‘lgan universal bufer
eritmalar yordamida aniglandi [6-7].

Aniglash uslubi: Buning uchun 25 ml o‘lchov kolbasiga 5,0 ml pH ko‘rsatkichi 3,51 dan 11,52 gacha bo‘lgan universal
bufer eritmasidan, 0,05% li SMMSGNS reagenti eritmasidan 1,0 ml, 100 mkg/ml li Cu(ll) ioni eritmasidan 1,0 ml solib kolba
belgisigacha distillangan suv qo‘shib suyultirildi. Kompleks birikma eritmalarining optik zichliklari KFK-3 da, Amax=360 nm da
va qalinligi £=3,0 sm li kyuvetada o‘lchandi. Aniqlash natijalari 2-rasmda Keltirildi. 2-rasm natijalaridan ko‘rinib turibdiki,
kompleks birikmaning eng yuqori optik zichligi pH=7,89-8,65 gacha oralig‘ida kuzatildi va optimal muhit pH=8,65 tanlandi,
chunki shu pH da optik zichlik maksimal signalga ega bo‘ldi.
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1-rasm. Cu(ll) kompleksi optik zichligining nur 2-rasm. Kompleks birikma optik zichligining
filtriga bog‘liqligi pH ga bog‘ligligi

Kompleks birikma optik zichligining bufer eritma tarkibiga bog‘liqligini aniqalsh uchun asosiy reaksiya
(Cu?*:5MMSFAGNS) komponentlariga pH=8,65 bo‘lgan universal, boratli va glitsinli bufer eritmalar tayyorlandi.

Aniglash uslubi: Fotometrik eritmalar tayyorlash uchun yuqorida ko‘rsatilganidek, 25 ml li o‘Ichov kolbalariga pH=8,65
bo‘lgan har xil bufer eritmalardan 5,0 ml dan, 0,05% li SMMSFAGNS ning suvli eritmasidan 1,0ml, 100 mkg/ml li Cu(ll) ioni
eritmasidan 1,0 ml solib, kolbaning belgisigacha distillangan suv bilan suyultirildi. Optik zichliklari solishtirma eritmaga nisbatan
o‘lchandi. Olingan natijalar 1-jadvalda keltirildi.

1-jadval
Optik zichlikning bufer eritma tarkibiga bog‘ligligi (KFK-3, 1=3,0 sm, n=3) :
Bufer eritma nomi | Bufer eritmaning tarkibi pH Aypr
Universal (HsPO4+CHsCOOH+H3BOs+NaOH) | 8,65 | 0,090
Boratli (NazB4O7-10H20 8,65 | 0,062
Glitsinli (NH2CH2COOH-NaOH) 8,65 | 0,046

Natijalardan ko‘rinib turibdiki, universal bufer eritma yordamida kompleks birikma hosil qilinganda maksimal optik
zichlik kuzatildi. Keyingi tadqiqot ishlarida pH=8,65 bo‘lgan universal bufer eritmadan foydalanildi.

Kompleksining vaqgtga nisbatan barqarorligi. Kompleksning bargarorligini aniglash uchun, eritmaning optik zichligini
vaqtga nisbatan barqarorligi o‘rganildi. Aniglash uslubi: 25 ml li o‘lchov kolbasiga 100 mkg/ml 1i mis(II) eritmasidan 1,0 ml,
0,05% li 5SMMSGNS reagentidan 1,0 ml va 5,0 ml (pH=8,65) universal bufer eritmadan solinib, kolbani belgisigacha distillangan
suv bilan to‘ldirildi. Hosil bo‘lgan kompleks birikma optik zichligi ma’lum vaqtlar oralig‘ida solishtirma eritmaga nisbatan
o‘lchandi. Olingan natijalar 2-jadvalda keltirildi. Tajriba natijalari shuni ko‘rsatadiki, kompleks birikmaning optik zichlik qiymati
180 minutgacha barqarordir va keyinchalik biroz pasayishi kuzatildi. Bu vaqt oralig‘ida analizni bajarish uchun yetarli ekanligini
xulosa gilish mumkin.

Kompleks birikma tarkibiy komponentlarining quyilish tartibini o‘rganish. Reaksiyaning unumi komponentlar
quyilish tartibiga ham bog‘ligligini e’tiborga olgan holda eritmalarni yuqorida ko‘rsatilgan usul bilan tayyorlandi va
komponentlarning quyilish tartibini o‘zgartirib, 8 xil quyilish ketma-ketligida bir nechta tajribalar o‘tkazildi. Olingan
natijalardan xulosa gilish mumkinki, olib borilgan tajribalarning 3 tartibdagi quyilish tarkibida yuqori optik zichlik kuzatildi va
keyingi tadgiqot ishlarida 3-quyilish tartibi tanlandi (2-jadval).

2-jadval
Kompleks birikma optik zichligining vaqtga nisbatan barqarorligi va komponentlarning quyulish tartibini o‘rganish natijalari
(Ccu®=100,0 mkg/ml, CHr=0.05%, pH=8.65, £=3,0 sm, Amax=360 nm, n=3)

No tmin | A tmin A MNe | Quyilish tartibi Aot

1 1 0,087 80 0,136 |1 bufer-reagent-metall-dist.suv 0,076
2 5 0,093 90 0,136 | 2 reagent-bufer-metall-dist.suv 0,068
3 10 0.103 100 0,135 3 bufer-metall-reagent-dist.suv 0,090
4 20 0.103 110 0,130 | 4 metall-bufer-reagent-dist.suv 0,082
5 30 0.103 120 0.130 |5 reagent-suv-bufer-dist.suv 0,083
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6 40 0.103 130 0.130 6 reagent-metall-bufer-dist.suv 0,084
7 50 0.103 140 0.130 7 metall-dist.suv-bufer-reagent 0,068
8 60 0.113 160 0.130 8 Dist.suv-reagent-metall-bufer 0,059
9 70 0,120 180 0.130

Kompleks birikma optik zichligining qo‘shilayotgan reagent miqdoriga bog‘ligligi. Amaliy tadgigotlarda metallni
kompleksga to‘la bog‘lanishi uchun reagentning ortigcha miqdori olinadi. Shu magsadda kompleks birikma optik zichligining
qo‘shilgan reagent migdoriga bog‘ligligini o‘rganish uchun 25,0 ml li o‘lchov kolbalarida fotometrik eritmalar tayyorlandi [6-7].

Aniglash uslubi: 25,0 ml 1i o‘lchov kolbalariga 5 ml pH=8,65 bo‘lgan universal bufer eritma, 100,0 mkg/ml li Cu(II)
ioni eritmasidan 1,0 ml va o‘zgaruvchan migdordagi 0,1-1,5 ml gacha 0,05% li 5SMMSGNS suvli eritmasi va kolbaning
belgisigacha distillangan suv solib suyultirildi. Kompleks birikma optik zichligi KFK-3 da, €=3,0 sm da solishtirma eritmaga
nisbatan o‘lchandi. Olingan natijalar 3-jadval va 3-rasmda keltirildi.

3-jadval
Kompleks birikma optik zichligining qo‘shilgan reagent miqdoriga bog‘liqligi
(Ccu?=100,0 mkg/ml, pH=8.65, KFK-3,0=3,0 sm, Amax=360 nm, n=3)
VR, M 0,1 0,25 0,5 0,75 1,0 11 1,25 1,4 15
A 0,01 | 0,017 0,032 | 0,051 | 0,064 | 0,073 | 0,085 0,089 | 0,083

3-jadval va 3-rasm natijalardan ko‘rinib turibdiki, 100,0 mkg/ml Cu (1) ionini kompleksga to‘la bog‘lash uchun 1,4 ml
0,05 % li reagent eritmasi yetarli ekan. Keying tadgiqot ishlarida 1,4 ml reagentning 0,05% li eritmasidan foydalanildi.

Kompleks birikma optik zichligining element miqdoriga bog‘ligligi (Buger-Lambert-Ber qonuniga bo‘ysinishi).
Mis(ll) ionining SMMSGNS bilan bergan kompleksi eritmasining Ber qonuniga bo‘ysunishi tanlangan optimal sharoitlarda
o‘rganildi [6].

Aniglash uslubi: 25,0 ml o‘lchov kolbalariga pH=8,65 bo‘lgan universal bufer eritmasidan 5 ml, Cu(II) ning 100,0
mkg/ml li eritmasining o‘zgaruvchan miqdorlarida, 1,4 ml 0,05% li 5-metil-2-metoksi-4-sulfofenilazo-2'-gidroksi-6'-
naftalinsulfokislotaning dinatriyli tuzi eritmasidan va kolbaning belgisigacha distillangan suv solib suyultirildi. Eritmalarni
aralashtirib optik zichliklari (Amax=360 nm, €=3,0 sm) solishtirma eritmaga nisbatan o‘lchanadi. Olingan natijalar 4-rasmda
keltirildi va Buger-Lambert-Ber qonuniga bo‘ysinish sohasi 25,0 ml eritmada 2,0-65,0 mkg gacha bo‘lgan oraliqda kuzatildi.
Undan yuqori konsentratsiyada to‘g‘ri chiziqli bog‘lanishdan chetlanish ro‘y berdi [7].
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Mis(2) ionining 5 MMSFAGNS reagenti bilan hosil gilgan kompleksining spektral tavsifi: Mis (1) ionining 5-metil-
2-metoksi-4-sulfofenilazo-2'-gidroksi-6'-naftalinsulfokislotaning dinatriyli tuzi bilan hosil gilgan kompleksni tanlangan
optimal sharoitda yutulish spektrlari olindi.

Aniglash uslubi: 25,0 ml li o‘lchov kolbalasiga pH=8,65 bo‘lgan universal bufer eritmasidan 5 ml, mis (II) ning 65,0
mkg/ml li eritmasidan 1 ml, 0,05% li 5 MMSFAGNS ning eritmasidan 1,4 ml va kolbaning belgisigacha distillangan suv solib
suyultirildi. Hosil gilingan kompleks birikma yutilish spektri solishtirma eritmaga nisbatan nur yutish qalinligi £=3,0 sm bo‘lgan
kvarts kyuvetada, konsentratsion fotokolorometr “KFK-3” da o‘lchandi. Reagentning yutulish spektrlari esa distillangan suvga
nisbatan o‘lchandi. Olingan natijalar 4-jadvalda keltirildi. Rasmda keltirilgan yutilish spektri bo‘yicha 5MMSFAGNS reagentini
maksimal nur yutish sohasi A=500 nm da joylashgan, mis kompleksining maksimal nur yutish sohasi A=360 nm da kuzatildi.

4-jadval
5-metil-2-metoksi-4-sulfofenilazo-2'-gidroksi-6'-naftalinsulfokislotaning dinatriyli tuzi va uning mis (11) bilan kompleksining
(CuR) spektral tavsifi
(Ccu?*=65 mkg/ml, £=3,0 sm, Amax=360 nm, pH=8,65, n=3)

Maksimal
. A, nm Ccu?*, mkg/ Ceu?* h Sendel bo‘yicha
Kompleks rangi pH AL ! ’ A T 5
MR HR 25ml mol/l sezgirligi mkg/sm
To‘q-qizil 8.65 360 500 140 65 4.09-10° 0,284 0,0275

Metodning Sendel bo‘yicha sezgirligi quyidagi formula bilan hisoblandi:
s ~Q-£-0.001 65-3-0.001
sbs ™ TA25 T 0,284-25

Sendel bo‘yicha sezgirligi 0,0275 mkg/sm? ga teng ekanligi aniglandi.

Olingan natijalardan ko‘rinib turibdiki, reaksiyaning kontrastligi A=140 nm va Sendel bo‘yichasezgirli Ssb.s=0,0275
mkg/sm? tengligi yuqori sezgirlikga ega ekanligini bildiradi.

Mis(I1)ionining 5SMMSGNS reagenti bilan bergan kompleksining tarkibiy mollar nisbatini aniglash.  Mis(I1)
ionining SMMSFAGNS bilan hosil gilgan kompleksida komponentlarning mollar nisbatlari izomolyar seriyalar va Asmusning
to‘g‘ri chiziglar usullari bilan aniglandi [6-7] (Ccu?*=63,25 mkg/ml).

= 0,0275 mkg/sm?
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Kompleks birikma tarkibini 1zomolyar seriyalar usuli yordamida aniglash. Mis(Il) ionining SMMSFAGNS bilan
hosil gilgan kompleksidagi mollar nisbatini izomolyar seriyalar usuli yordamida aniglash uchun mis(I1) ioni va reagentning teng
konsentratsiyali eritmalari ishlatildi (Ccu®*=Crr=1,02-10"3M).

Aniglash uslubi. 25,0 ml li o‘lchov kolbalarida qator eritmalar tayyorlandi. Buning uchun pH=8,65 bo‘lgan universal
bufer eritmasidan har biriga 5,0 ml dan, mis(II) ionining o‘zgaruvchan miqdorli eritmalari (9,0-1,0 ml gacha) dan har biriga
qo‘shib va ustiga o‘zgaruvchan miqdordagi 0,05% li 5SMMSFAGNS reagenti eritmasi (1,0 mI-9,0 ml gacha) dan qo‘shib kolba
belgisigacha distillangan suv bilan suyultirildi va aralashtirildi. Tayyorlangan eritmalarning optik zichligi KFK-3 da Amax=360
nm, nur yutulish qalinligi £=3,0 sm bo‘lgan kyuvetalarda solishtirma eritmaga nisbatan o‘lchandi. Olingan natijalar 5-rasmda
keltirildi. Tadgigot natijalarida Izomolyar seriyalar metodi bilan hosil gilgan kompleksining tarkibi Cu?:HR=1:2 mollar
nisbatiga to‘g‘ri keldi.

Kompleks tarkibini Asmusning to‘g’ri chiziqlar usuli yordamida aniqlash. O‘zaro ta’sir etuvchi komponentlarning
stexiometrik nisbatlarini grafik usulda aniglash uchun (I/V)"=l/A bog‘liglik grafigi tuzildi. Bu bog‘liglik faqat n ning giymati
haqigiy qiymat uchun to‘g‘ri chizigni ifodalaydi [6-7].

Aniglash uslubi. 25,0 ml li o‘Ichov kolbalariga 5 ml pH=8,65 bo‘lgan universal bufer eritma, 65,0 mkg/ml li Cu(II) ning
eritmasidan 1,0 ml, o‘zgaruvchan migdorda 0,05% li SMMSFAGNS eritmasidan (0,2-1,6 ml gacha) va belgisigacha distillangan
suv bilan suyultirilib aralashtirildi. Tayyorlangan fotometrik eritmalarning optik zichliklari KFK-3 da Amax=360 nm, nur yutish

qalinligi £=3,0 sm bo‘lgan kyuvetalarda solishtirma eritmaga nisbatan o‘lchandi. Olingan natijalar 6-rasmda keltirildi.
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Olingan natijalar shuni ko‘rsatadiki, to‘g‘ri chiziq 1:2 mollar nisbatiga to‘g‘ri keldi. Demak, izomolyar seriyalar metodi
ham, Asmusning to‘g‘ri chiziqlar metodi ham bir-birini tasdiqladi va tarkib Cu:R=1:2 nisbatda ekanligini ko‘rsatdi.

Xulosa. Mis(Il) ionining SMMSFAGNS reagenti bilan rangli kompleks birikmasining optimal sharoitlari: reagent va
uning mis(II) ioni bilan hosil qilgan kompleksning yutilish spektrlari (Amax(HR)=500 nm, Amax(CuR)=360 nm), kompleksning
tarkibiy mollar nisbati izomolyar seriyalar va Asmusning to‘g’ri chiziglar usullari (Cu:R=1:2) bilan va Buger-Lambert-Ber
gonuniga bo‘ysunishi sohasi 2,0-65,0 mkg/25ml ga ekanligi aniglanib spektrofotometrik uslub tavsiya etildi.
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HOJMUMEPHBIE ®OPMbI AHTUBAKTEPUAJIBHOI'O COEJIUHEHUS 5TOHUS
AHHOTALHSA

Meroaamu UK-cnekTpockonuu, TOTEHIHOMETPUIECKOTO THTPOBAHHS U BHC-KO3UMETPHHU HCCIIEIOBAHO KOMILIEKCOOOpa30BaHUs
JIEKapCTBEHHOTO COCMMHEHUSI JTOHHS C MPHPOIHBIM MOJUMEPOM SOJOYHBIM MEKTHHOM. M3ydeHbl MyTH MOAU-(QUKALUK
KapOOKCHIICOIPIKAIIIEro XOPOIIIO PACTBOPHMOTO B BOJIE MOJIMMEPa C OPTaHUUCCKUM (PH3HOIOTHUCCKH aKTHBHBIM COCAMHCHUEM -
JTOHUEM MPHUMC-HSAIONIMMCS B BETCPUHAPHON IMPAKTUKE KaK IMPOTUBOBOCIAIUTEIBHOE CPEICTBO [UIA TIOJNYyYCHHS €0
MPOJIOHTMPOBAHHBIX JICKAPCTBEHHBIX (POPM.

KnwueBble ci10Ba: TEKTHH, AITOHHM, TOJUAICKTPOJIMTHI, MOJMMEPHBIA KOMIUICKC, MPOTHBOBOCHAIMTENHFHOE CPEACTBO,
THAPOMHAMHIYECKOE CBONCTBO, MK-CrIeKTpOCKOmus, MOTEHIIMOMETPUIECKOE TUTPOBAHNE, BHCKO3UMETPHSL.

POLYMER FORMS OF ANTIBACTERIAL ETHONIUM COMPOUNDS
Annotation

The formation of a mutual complex of ethonium drug compound with natural polymer - apple pectin was studied by IR-
spectroscopy, potentiometric titration and viscometry methods. Ways of modifying a polymer containing a water-soluble
carboxyl group with an organic physiologically active compound - ethonium, which is used as an anti-cold agent in veterinary
practice, were studied to obtain its long-acting drug forms.
Key words: pektine, etonij, polyelectrolytes, polymer complex, antisflam-matory mean, hidrodinamical property, IK-
spectroskopy, potentiometric titration, viscosimetry.

ANTIBAKTERIAL BIRIKMA ETONIYNING POLIMER SHAKLLARI
Annotatsiya

IK-spektroskopiya, potensiometrik titrlash va viskozimetriya usullari bilan etoniy dori birikmasini tabiiy polimer — olma pektini
bilan o‘zaro kompleks xosil qilishi tadqiq qilindi. Suvda yaxshi eruvchi karboksil guruxi tutgan polimerni veterinariya
amaliyotida shamollashga qarshi vosita sifada qo‘llaniladigan organik fiziologik aktiv birikma — etoniy bilan modifi-katsiyalash
yo‘llari uning uzoq ta’sir qiluvchi dori shakillarini olish uchun o‘rganildi.

Kalit so‘zlar: pektin, etoniy, polielektrolitlar, polimer komplek-si, shamollashga garshi vosita, gidrodinamik xossa, IK-
spektroskopiya, potensiometrik titrlash, viskozimetriya.

Beeaenue. Bropas monoBuHa XX Beka 03HaMEHOBAJIOCH PSIIOM IPOPHIBOB XUMHUH BBICO-KOMOJIEKYJISIPHBIX CO€AMHEHUH
B Pa3IMYHBIX OONACTAX ecTecTBO3HaHMA. CBHUIC-TEIBCTBOM OJHOTO M3 HHX SBISACTCS CPOPMHUPOBABIICECS HANpPaBICHUE -
XUMHSI MEJMKO-OHOJIOTHYECKHX TMOJUMEpoB [1], omHOW W3 3aad KOTOPOH SBIACTCA peIle-HUE MPOOJeM XUMHYECKOM
MOIU(DUKAIMKA TPHUPOTHBIX W CHHTCTHYCCKHX ITOJMMEPOB U CHHTE3a HOBBIX MOJMMEPOB I MPUMEHECHUS B MEIMIIMHE,
6uonornn u Berepu-Hapuu [2,3]. B 3Toil cBs3M OONBIION HaydHBIH HMHTEpEC MPEJCTABISIET H3ydeHHE B3aUMOJCHCTBUIL
MOJIMAJIEKTPOIIUTOB C Pa3NMYHBIMA HOHAMH (DH3HOJIOTHYECKH AKTHBHBIX BEIIECTB, KOTOPHIA OOYCIOBICH BO3MOXKHOCTHIO
co3JIaHMsI HOBBIX 3(p(eK-THBHBIX MpernapaToB Ul MPAKTHISCKOTO MpuMeHeHus [4,5]. TlepcrieKTHBHBIM B 3TOM IUTaHE SIBIISETCS
MoOU(UKAIKS JIEKAPCTBEHHBIX BEHIECTB MYTEM KX KOMIUIEK-COOOPA30BaHUS C IOJNUAJICKTPOIUTAMU C UENbI0 YIYYIICHUS
pPacTBOPUMOCTH B BOJIE, OMOJIOTHUECKHUX KHUIKOCTSX, 3aIUTa OT MPEXKIEBPEMEHHOTO pa3pylieHust GhepMeH-TaMH, YMECHBIICHHS
JI03bl, IPUAAHUS UM IIPOJIOHTMPOBAHHOTO U HAIIPABJIEHHOT'O JEHCTBUS HAa OpraH-MUILIEHb [6,7].

[Ipr KOMIUIEKCOOOPAa30BaHUH TIOJIHANEKTPOIUTOB ¢ OMOJOTNYECKH aKTHBHBIMU COSMHEHUSIMH CYLIECTBEHHBIM 00pa3oM
MeHsIeTCs KOHPOPMAIMOHHOE COCTOSHHE MOJIUMEPOB B PacTBOPE, FMAPOAMHAMHYECKUE CBOMCTBAa MX MakpoMoueKkyi. [loatomy
M3YUeHHE CTPOCHHMS, CTPYKTYpBI, YCJIOBHI 00pa3oBaHMsI M MPOLECCOB KOH(POPMA-IHOHHBIX MPEBPALICHUH MOJHMEPOB U HX
W3MEHEHHH 0/ BO3ICHTBHEM Pa3IMIHBIX ()aKTOPOB SBISETCS aKTyaJbHOW 3aJaueil XUMHUH TOJAMEPOB.

B ocHoBe wucmonp30BaHWS TEKTMHA W €ro IPOHM3BOJHBIX B KadyeCcTBe HOCUTeNeH (PapMaKOIOTHUECKH aKTHBHBIX
COCIAMHEHUH JISKUT €ro crocoOHOCTh K 0OMEHHO-COPOIIMOHHBIM B3aUMOJICHCTBUSAM KaK MOHOB, TaK U MOJIEKYN B meioMm [8], a
TaK ke CIocOOHOCTH K Tee00pa3oBaHUI0 KaK pe3yIbTaT arperaii MakpoMOJIeKYJI TIEKTHHA U BOJHI [9].

O0beKTBHI M MeTOABI HecaenoBanusa. OObEKTAMU UCCICIOBAHHMIA B3SITHI: SOJOYHBIN MEKTHH U JEKapCcTBO 3TOHHMA. 1o
COBPEMEHHBIM MPEACTABICHUAM MEKTUHBI — 3TO KOJUIOMIHBIE KOMILUIEKCHI MOJIMCA-XapUIO0B KHCIOTO XapakTepa, COCTOSIIUE U3
apaOuHaHa, rajakTaHa U Tak Ha3bIBae-MOW MEKTHHOBOH kucnoThl [10]. MonekynsipHas Macca nekTuHoB Kosebiercs ot 3000 no
300000 [8]. B uccnenoBanusx ucrons3oBanu sonounsii nmektuH Poccuiickoit ¢pupmbr « WATT-NUTRITIONy (mapku st
MUIIEBBIX TIPOYKTOB)
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OTOHMI OKa3bIBaeT OaKTepHOCTaTHUECKOE M OaKTepHIUIHOE IeHCTBHE, 3()(EeK-THBEH B OTHOIICHUH CTPENTOKOKKOB,
CTaQMIIOKOKKOB M JIPYyruX MUKpPOOpraHm3moB. HenocraTtkoMm mpenapara siBISeTCs TO, YTO OH JEHCTBYET B OpraHM3Me KpaTKo-
BPEMEHHO, 4TO TpeOyer uactoro BBeneHus [11]. B skcmepuMmeHTax HCHONB30BaSM 3TOHMH Hpom3BedEHHBIH Poccuiickoit
xommnanneit 000 «BUOJIAMH» (MapKu X.4.), KOTOPBIif HMEET CIEAYIONIY0 XUMUUECKYIO CTPYKTYPY:

CH3_\+ -|-/CH3
CH{z (CHz)z—E\CHS
Hx Hy 2cCcI
(E=O =0

—C10Hz21 $4C10H21

Tonuxomnaexcel nekmuHa ¢ dMoxueM noay4aniu CMEIIMBaHUEM BOJIHBIX PacTBOPOB peareHTOB. Hanpumep, 1 r nekriHa
pacTBopsuM mopuusiMy B 20 MJI JUCTIJUIMPOBAHHOU BoJe. 3aTeM U3 KallelbHON BOPOHKH JOOABISUIH MIPH NEpeMe-IIIMBAaHIH 2 MIT
pactBopa, coaepsxamero 0,02 r 3TOHHA U 3Ty CMECh IIEpEeMELINBAIH B T€UCHUE 4 YacOB IIPU KOMHATHOU TeMIeparype.

HK—cnexmpockonus. NK-ciektpel cauManuck Ha @ypbe UK-cniekrpomerpe Nicolet iS50 (Thermo Scientific, CIIIA).
OO6pasibl HCXOTHBIX BEIIECTB M MOJMKOMIIEKCOB MPUMEHSUIMCH B BUIE IPECCOBAHHBIX TabneTok ¢ KBr.

Tomenyuomempuueckoe mumpoganue. TUTpOBaHHE BOJHOTO pacTBOpa IEKTH-HA BOAHBIM PacTBOPOM €KOTO HATpa WIIN
BOJJHBIM PacTBOPOM 3TOHHMS POBOIIIN Ha HoHOMepe 11-130 co CTEeKISTHHBIM 3JIeKTpoIoM, TodHOCThI0 m3Mepenus 0,02 ex. pH
npu 20°C. FloHoMep npenBapUTenbHO oTKamOpoBany 0ydepHsiMu pactBopamu. K BogHOoMy pactBopy nekruna 0,1% nobasnsiiu
no xarwrsim 0,01 B. pactBop NaOH.

Buckosumempuueckue usmepenus pacmeopoé TPOBOIWIM HPH TEPMOCTaTH-pOBaHMM ¢ TouHOCThIO 1O 0.1K B
KanMUBIPHOM BUCKO3UMeETpe THIa Y 66enone. Pacuérel mpoBoaumn KiaccuueckuM MetoaoMm [12].

IMosyyennble pe3yJabTaTbl M HX ofcyxaenue. Kak ObUIO BBIIE YNOMSHYTO, OZHMM M3 METOJIOB IOJYYCHHUS
JIEKapCTBEHHBIX MOJIUMEPOB SBJIACTCS KOMIIIEKCOOOPa30BaHUE MEXK/TY TOJTUMEPOM-HOCUTEIIEM U JICKAPCTBEHHBIM COSTMHEHHEM,
YTO SBJSCTCS MEPCIEKTUBHBIM HAIPABICHUEM IS IPUMEHEHHUs B NpakTuke [6,7]. B 5TOM OTHOIICHHM WHTEPECHBIM SIBISIETCS
UCCIIEZIOBaHNE B3aHMOICHCTBHS IIPUPOJHOTO MOJIMMEPA — HEKTHHA, HMEIOLIEro CBOeoOpasHyto OoJiee CIOKHYI0 CTPYKTYPY, 4eM
CHHTETHYECKHE ITOJIHAICKTPOJIUTEl C OPraHUYECKUMH aMHHAMH, COZEpIKalllie OTHOBPEMEHHO THAPOQHIbHBIE U THAPO-(GOOHEIE
rpynmnsl. [IeKTHH — 3TO BEeLIeCTBO, KOTOPOE MOIYYaloT HCKIIIOUUTENBEHO U3 CHIPBS pacTHTeNbHOTO npoucxoskaeHus [10]. C Toukn
3pEHUSI XUMHU ITEKTHH — BBICOKOMOJIEKYJISIPHBIA CTPYKTYPHBIH ToJIcaxapu (KJIeTJaTka), KOTOPBI BXOAUT B COCTaB KJIETOYHOM
CTCHKH M MEXKICTOUHbIX OOpa3oBaHM TNPAKTUYECKH BCEX HEBOAHBIX pacTeHHil. CHOCOOHOCTh NEKTHHA HPOSBIATH
crienuduyeckre CopOIM-OHHbIE CBOWCTBA, pPAcTBOPAThCA B BOJE U CKIOHHOCTh K Tele00pa3OBaHHIO, IpaK-THYECKas
0e3BpEJHOCTh OpPraHU3My OOYCIIABIMBACT HMCIIOJIB30BAaHHE €r0 B KA4ECTBE MOJMMEpPa-HOCHTEIS Ul JIEKapCTBEHHBIX BEIICCTB
[8,9].

Ilpy cMeIMBaHUM BOJHBIX PACTBOPOB HEKTHHA M STOHMS HAONIONAETCS TMOMYT-HEHHE M IOHIDKEHHE 3HadeHus pH
pacTBOopa, 4YTO OOBSCHSETCS B3aMMOACHCTBHEM IIEKTHMHA M STOHUS C 0Opa30BaHHMEM IOJUAICKTPOIMTHOTO KOMILIEKCA IO
cnenyromei cxeme [8,9]:

e —
COO H* COO H
onoNE e NG
CH, CH, + Hcl
¢-o  ¢-o
—CaoH21 (L—C10H21

ITpoayxToM B3aMMOAEHCTBHS HCCIIEAYyEMBIX KOMIIOHEHTOB SIBIISIETCSI HEPACTBO-PHMBII B BOJE MOJMMEPHBII KOMILIEKC,
4TO 00YCIIOBIIEHO THAPOhOOH3aNMell MaKPO-MOJIEKYJI, TaK KaK HOHOTEHHBIE TPYIIBI, OTBETCTBEHHBIE 32 PACTBOPUMOCTh MEKTHHA
B BOJIC, OKa3bIBatOTCs OokupoBanHbiMu [9,10].

W3ydeHne B3aMMOJCHCTBUS MEKTHHA C STOHHEM NPOBOAMIN MeTonamu MK-crekTpocKomuu, MOTEHIHOMETPHUYECKOTO
TUTpOBaHUsA M BHCcko3uMmeTpuu. B MIK- cnektpe mextuna (puc. 1.A) umeeTcsa mmpokas monoca B obmactu 3100-3600 cm™
KOTOPBI OTHOCHTCSI K BAJICHTHBIM KOJEOAHMSIM THIPOKCHIIBHBIX TPYII, YYacTBYIO-IIMX B 0Opa30BaHUM MeX- H
BHYTPHMOJIEKYJISIPHBIX BOJIOPOIHBIX CBA3eH. 1750 cM™' mposBisioTcs BaleHTHBIE KojleOaHMs KapOOHWIA KapOOKCHIBLHOM
rpymnbl, 1640 cm™ BanenTHBlE KoneGaHus KapOOHMIA CII0XHO-3GUPHON rpynnbl. BanenTthele kone6a-uus C — O — C cBasu
MOJIEKYJIbI TIEKTHHA MPOSATLIAIOTCS IMMPOKOI MHTEHCHB-HO# mosocoii mpu 1000-1200 cvm™ [13] (puc. 1.A).

MekTMH + 3ToHMN

N N e "'W\_IV\\\A{JK‘VTJI

Puc. 1. UK-cnekTpsl ekTuHa (A) U IeKapCTBEHHOT 0 coequHeHHs 3ToHus (B)
B UK-cnexrpe atonus (puc. 1.B) HaOmomaroTest cieayomne mojockl morioue-uus. HTeHcHBHas nmonoca B 001acTy
1730 cm! OTHOCHTCS K BaJEHTHBIM KoJeOa-HUsAM KapOOHMIA CI0KHO-3GupHOH rpynmbl. 1380 cm™ cMMMeTpHYHbIE BaJEHTHBIE
KolebaHus MEeTWJIBHOH rpynmbl. I'pymnel monoc B obnactu 1420 cm'l, 1450 cM' MOKHO OTHECTH K acHMMMETPHYHOMY
nedopMaMOHHOMY KOJIEOaHHIO METHIIBHOMN TPy ¥ Ae(h)OpManOHHOMY KoJeOaHHIO MeTHIeHOBoH rpynmsl [14] (puc. 1.B).
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Puc. 2. UK-criekTp noJIMMepHOro NOJIUKOMILIEKCA STOHUM-IEKTHH

B UK-criekTpe MONMMEPHOTO KOMIUIEKCA STOHMH-TIEKTHH HIMpOKas moyioca B oOmactu 3100-3600 cm! oTHOCHTCS
BAJICHTHBIM KOJIEOAHUAM THAPOKCHIBHBIX TPy (puc. 2). 1730 cM™ kapGOHWI CII0KHO-3()MPHOM IPYIIILI 3TOHHUS, 8 BAJIEHTHBIE
KoJie-0aHusT KapOOKCHIBHOM TpyHNbl HM3-3a 00pa30BaHMS HMOHH3MPOBAHHOW (OPMBI CMela-eTcs 0ojiee HU3KO-4aCTOTHYIO
obnacte crektpa 1620 cm? [13,14]. Kpome Toro sra mojoca MEPEKpHIBAETCA W YACTOTOH BAJIEHTHBIX KOJNEOAHMI CIIOXHO-
5(UpPHOI TPyN-TIBI MOJIEKYJIBI IekTHHA. [T03ToMY B 06actu 1620 cm™ oGHapyxuBaeTcst Gojlee yIupeHHas 4acToTta (puc. 2).

IIpn TUTpOBaHMM BOZHOTO PacTBOpA NMEKTMHA BOJHBEIM PAacCTBOPOM JTOHHS HaONIONAETCs MOHOTOHHOE yMEHBIICHHE
3Hauenns pH cpexnpl. Kak nokaspiBatot nanuble (puc. 3), 1oOaBiIeHHE BO3PACTAIONIINX KOJMYECTB STOHHS K PacTBOPY IEKTH-Ha
CONPOBOXKIAETCS Ha HAYAIEHOM y4acTKe KpUBOH MOHIDKeHUEM pH cpebl, 4To SBiISeTCs CIeACTBHEM HOHOOOMEHHOM peakiyy, a
B obmactu 3HayeHUil Co/Cox oT 0,04 pH pacTBOpa mnpakTHYeckd HE MeHseTcs. [lo-BuauMomy, oOpasyromuecs
3NEKTPOCTATUYECKHE B3aUMOACHCTBHS, CTAOMIM3UPOBAaHBI THAPOGOOHBIME CBsI3sIMU. [10 KOIMYECTBY BBIAEIAIOMINXCS HOHOB
Bomo-poaa (pH) BBMHCIAIN CTENIEHD JJIEKTPOCTATHYECKOTO CBA3BIBAHWS. XapakTep KpHBOH (puc. 3) CBUAETEIBCTBYET 00
3NIEKTPOCTATHYECKOM XapaKTepe CBA3bIBAHMUSI.

> ER o= o<z . o, o
rl i n .
3. 51 — | -
S — 1 =
= AT — 1=
— pe 5
BoaAsS —
— =
= A= —
— =
n
.2 —
I _mo x x M x x
o ooz O _Ora oG O = oL

I D> rorusnia ]z [ ETe s ]
Puc. 4. 1 - TloreHnnoMeTpuueckoe THUTpOBaHWE BOAHOrO pactBopa mekTuHa (C=0,2%) pactBopoM stonHus (0,06%). 2 —
3aBHCHMOCTD CTENICHH 3JIEKTPOCTATHYEC-KOTO CBS3BIBaHUS & OT OTHOCHTEBHOTO MOJIBHOTO COJEPKAHHUS STOHHUSL.
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Puc. 5. 1 - 3aBUCHMOCTb NIPUBEICHHON BSI3KOCTH PACTBOpA NMEKTHHA OT  COOTHOLICHWS [ITOHUH/IEKTHH]. 2. 3aBUCHMOCTh n
yZi/c BOTHOTO PAacTBOPA MOJIMMEPHOTO KOMILIEKca (IEKTHHHITOHHI) OT TEMITEpaTyphl

Buckozumerpudeckoe TUTpoBaHHE MOKaszano (puc. 5.1), uro nobGaBieHWe 3TO-HHUS K PacTBOPY MEKTHHA IIPH HHU3KHX
KOHI[CHTPAUsIX MPUBOAUT K PE3KOMY CHIDKE-HHIO 3HAYCHUH NPHBECHHOH BS3KOCTH, HO MPH OOJBIINX KOJMYECTBAX JIEKap-
CTBEHHOTO BEIECTBA IPOMCXOJHT BhIMajeHHe ocanka. CHIKEHHE NPUBEIEHHONW BS3-KOCTH OOBSCHSIETCS CBOpauMBAaHHEM
MaKpOMOJIEKYJI IEKTHHA B KOMITAKTHBIE KIIYyOKH

3a cyet ruapodoOHU3aIMy UX B pe3yJIbTaTe AIEKTPOCTATHIECKOTO CBSI3bIBaHMS Opra-HUYeCKHX KaTnoHOB [14,20].

C yBenuueHueM Temmepatypbl oT 278 no 308K 3HaueHHe ynenbHOH BSI3KOCTH pacTBOpa MPOAYKTa B3aUMOJAEHCTBUA
KOMIOHEHTOB pe3ko cHikaercst ot 0,13 1o 0,03 u npu Gonee BHICOKHX TeMIEpaTypax HauWHAeT BO3PACTAT, YTO OOBSICHACTCS
yCWIICHHEM TUAPO(POOHBIX B3aMMOACHCTBHI, BO3HHKAIOIINX MEXAY THUAPO(GOOHBIME ydJacTKaMH MaKpOMOJEKYThl U
JIEKapCTBEHHOTO BEIIECTBA, KOTOPHIE B ONIPEACIICHHON CTENICHN Pa3BOPadMBaIOT MAaKpOIENb OJIMKoMILTeKca (puc. 5.2) [9,12].

JInst OATBEpIKAEHUS TOTO, YTO B3aMMOAEHCTBHE MEKTHH-3TOHUH OCYIe-CTBISIETCS 3a cdeT obpaszoBanus H-cesseit
mexxny -COOH rpynmoif mekTmHa M 4eT- BepTUUHBIM a30ToM JIB Obputo ompeneneHo umcno cBOOOAHBIX (HE3aMEIICHHBIX)
KapOOKCUIIBHBIX TPYII B MOJIUKOMILIEKCE TIEKTHH — 3TOHMH. Kak BUAHO M3 pHc. 6 3HAUeHUE KUCIOTHOTO YKCNA PE3KO MaJaeT ¢
yBeJIHMueHHEeM KonndecTBa JIB B cMecH nmonmMep-3TOHHM, YTO COracyeTcs ¢ JUTepaTypHbIMU JaHHBIMU [8,9].
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Puc. 6. I3MeHeHe KHCIOTHOTO YHCIIa MOTHKOMIUIEKCa STOHMIA .MIEKTHH OT COOTHOIIEHNS KOMITOHEHTOB.
3akmouenne. Takum o06pa3oM MOKa3aHa BO3MOXKHOCTh HCTIONb30BaHUS BOJOPACTBOPHMOTO MEKTHHA I MOTU(HKALIMH

CBOICTB aHTHOAKTEPUATBHOTO MPENapaTa 3TOHHA. Y CTa-HOBJIEHO, YTO acCOLMALUS EKTHHA U 3TOHHS pealn3yeTcs B pe3yabTaTe
3MEKTPO-CTATHYECKOTO U THAPO(GOOHOTO B3anMoAecTBIil. BiusiHUE 3THUX THIIOB CBA3BIBAHMS APYT HA JPYTa ONpeenseTcs
COOTHOIIEHUEM pearupyroux KOMIoHeHToB 1 pH cpeasl.

10.
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TABIlY GIDROKSID KISLOTALARNING N-ALMASHTIRILGAN AKRILAMIDLARI ASOSIDAGI
POLIMERLARNING FIZIK-KIMYOVIY XOSSALARI

Sintezlangan poliakrilamido-N-metillaktik kislotaning fizik-kimyoviy xossalari o'rganildi. Polimerlarning xarakterli
yopishqoqligi va pH ga sezgirligi o'rganildi.
Kalit so'zlar: PAA-poliakrilamid, PAA-N-MMK-poltakrilamido-N-metilen sut kislotasi, polimer.

OU3UKO-XUMHUYECKHAE CBOMCTBA MOJJUMEPOB HA OCHOBE N-3AMEIIEHHBIX AKPUJIAMUAIOB
MNPUPOJHBIX OKCUKHUCJIOT
M3yueHsl (U3NKO-XUMHYECKHE CBOWCTBA CHHTE3MPOBAHHOW IOJMAKpHIAMHIO0-N-METHIMONOYHON KUCHOTHL. M3ydeHs
XapaKTePUCTUIECKas BSI3KOCTh IMOJIMMEPOB U UyBCTBUTENLHOCTH K pH.
Kurouesble cioBa: [TAA-nomakpunamug, ITAA-N-MMK -nontakpunamuo-N-MeTriIeH MOJIOYHOM KUCIIOTA, TOIMMED.

PHYSICOCHEMICAL PROPERTIES OF POLYMERS BASED ON N-SUBSTITUTED ACRYLAMIDES OF
NATURAL HYDROXY ACIDS
The physicochemical properties of synthesized polyacrylamido-N-methyllactic acid were studied. The characteristic viscosity of
polymers and sensitivity to pH were studied.
Key words: PAA-polyacrylamide, PAA-N-MMK -Poltecrylamido-N-metilen lactic acid, polymer.

Beenenmne. I3yuennem Biustaust pH 1 TemmepaTypsl cpebl Ha BS3KOCTh BOJHBIX PACTBOPOB, KMHETHUKH HaOyXaHHS U
KOJUTAIlCa CHIMTHIX IOJIMMEPOB M COMOJMMEPOB HAa OCHOBE MPHUPOJHBIX OKCHKHCIOT, YCTaHOBICHO Hanmuuue y HuX pH- n
TEpMOYYBCTBUTENBHBIX CBOIMCTB. BBISIBIEHO, YTO HalIWMYME B COCTAaBE MOJMMEPOB KaK aMUAHBIX TaK M KapOOKCHIIBHBIX TPYIII
NPUBOJUT K MOSIBJICHUIO y HUX YHHKAJIBHOTO CBOWCTBA HaJM4YHMEM B HEOOJBIIOM HHTEpBajJe TEMIIEPATyp IBYX KPHTHYECKHX
TeMIepaTyp CMEIIeHUs.

MeTtonosiorust mcciaenoBaHus. B mporecce HMCCleNOBaHUS HCIOJIb30BAJIMCh COBPEMEHHBIE (H3MKO-XMMHUYECKHE
MeTo/ 16l uccnenoBanus, Takue kak K-, IMP- xpomaromacc cieKTpocKkomnusi, 3IeMEHTHBIN aHaJIU3, TOTEHIIMOMETPHUSI.

Ananu3 u pe3yiabrTatbl. Akpunamug N — metusen monounoit kuciota (AA-N-MK). B nByxropiyio konly ¢ Memankoi
nomemmaim 7,1 T (0,1 mons) akpunamuna, 3t (0,1 mons)dopmanuna, 9t (0,1 Moas) momounoit kucnotsr u 0,03 rp (0,002 mMois)
runpoxuHoHa. CMmechk nepeMemuBany mpu Temneparype 333K 3 gaca. 13 moiayd4eHHOTO POAYKTa BEINAPUBAIN BOAY C TIOMOIIBIO
BOJOCTpyHHOTO Hacoca mpu Ttemneparype 333K. LlenmeBoil NpoAyKT OYMINAIH OT HENPOPEArHPOBABIIMX KOMIIOHEHTOB
MOCJIE/IOBATENILHOM IKCTPAKIHEeH YeTHIPEXXJIOPUCTHIM YIIeposoM H xjopodopmoMm. MoHOMep mpencTaBisieT cOOOH KpacHO-
JKENITOH, BA3KYIO )KHUJIKOCTh C XapaKTEpHBIM 3anaxoM. Breixox npoaykra cocrasuit 70%.

6) Cunmes noaumep o s llomMMepu3alMIO NOTYYSHHBIX MOHOMEPOB IPOBOJMIN B BOJHOM PacTBOpe B
CTEKJIAHHBIX aMITyJiax. ITocne 3arpy3kyd amiIryJ1 HeOGXO}lHMbIM KOJIMYECTBOM HUCXOJHBIX PEAKTHBOB, aMITyJIbl AE€ra3upoBajii B
BaKyyMe JIO OCTATOYHOTO JaBieHus 10 MM.PT.CT., OTHamBaiu W MOJMMEPU30BANIM B TEPMOCTaTe Mpu Temmeparype 333K.
Konnentpanust MoHomepa cocraBmsuta 5%, a KOHIEHTpamus uHHIMaTopa 1% . B kadecTBe HMHHIMATOpa HCIIOIB30BAIH
JUHUTPUI a30M30MaciIsTHONH KUCIOTHL [losydeHHBIe TONMMEpHl OBUTH BBIJENICHBI OCAXKACHHEM B HM3OIPONMIOBOM CITHPTE H
MOABEPTaNIUCh CYIIKE MO/ BAKYYMOM B SKCHKATOpPE /10 TIOCTOSTHHON MacCHl.

ITAA-N-MMK u ITAA-N-MI'K pactBopstoTcss B Boae, MeraHoie, dTaHoine, JM®PA, JIMCO u HEKOTOPBIX IOPyrux
MOJISIPHBIX PACTBOPHUTEISX, HE PACTBOPSIIOTCS B A3Hpax, OEH301€ U yrieBOI0pOIax.

3BecTHO, 4TO (DU3MKO-XMMHYECKHE CBOMCTBA PACTBOPOB IMOJHMAIEKTPOIUTOB OTIMYAIOTCS PAZIOM OCOOSHHOCTEil OT
NOJIMMEPOB HEIJICKTPOJIUTOB B YAaCTHOCTH, HAJIUYNUE HOHU3YEMBIX TI'PYIIIl CHUIIBHO CKa3bIBA€TCSA Ha BA3KOCTH TaK KakK IIpU
MOHM3AI[MY MaKpOMOJIEKYJIBI CHIIBI OTTAJKUBAHMS MEXIY OJHOMMEHHO 3apsDKCHHBIMH TPYIIIAMU HPHBOIAT K 3HAUUTEIEHOMY
U3MEHEHUI0 KOH(OpMAIlMM MaKpOMOJeKylT B pacTBope. CIEICTBHEM O5TOTO SIBISETCS OTKIOHEHHE OT NPSMOJHHEHHOM
3aBHCUMOCTH Tyx/C=F(C).

Ilpu paszbaBnennn BomHbix pacTBopoB ITAA-N-MMK u ITAA-N-MI'K mnpuBeneHHas BS3KOCTh pPacTBOPOB CHIIBHO
yBeJIM4MBalOTCs. Takas aHOMaJbHAsl 3aBUCUMOCTh XapaKTepHasl ISl MOJIMAJICKTPOIUTOB U OOBSICHASTCS] N3BECTHBIM (G PEeKTOM
«monudaekTponutHoro Habyxanus». Tak kak [TAA-N-MMK u [TAA-N-MI'K sBAstroTCst MOJIMAISKTPOIUTAMH, IIPU pa30aBIeHUH
UX BOJAHBIX PAaCTBOPOB IIPOUCXOAUT YCHUIIECHUE NOHU3ALIUU Kap6OKCI/I.]'IbH]>IX rpynmn MaKpoOMOJIEKYJIbI, IIPUBOAAIINE K pa36yxaﬂmo
MOJIMMEPHBIX Lienei.
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Jlnst 0OpaboOTKM JaHHBIX BHCKO3MMETPHUUECKUX M3MepeHui BoaHbIX pacTBopoB ITAA-N-MMK n [TAA-N-MI'K 6suto
ucnoiss30BaHo ypasHeHnue ®yocca [1].

Cc_1. 8.
N, A4 4

B xoopamHaTax 3TOr0 ypaBHEHHE NMPOM3XOAUT BBIIPSIMIICHHE KPUBBIX 3aBUCHMOCTHU IIPUBEJCHHON BSI3KOCTH PacTBOPOB
MOJIMMEPOB OT KOHIEHTpAny (pHc. 1.), 9TO XapaKTepHO IS MOINIIEKTPOIUTOB.

Hannuue HMOHU3HPYEMBIX TPYII MOJMAIEKTPOIUTOB CHIIBHO CKa3bIBAeTCS HA BA3KOCTH KaK KOHIIEHTPHPOBAHHBIX
pacTBOPOB, IZie PE3KO MOSIBISIOTCS MEXMOJIEKYIISIPHbIE B3aUMOAECHCTBHS, TaK U OYEHb pa30aBICHHBIX, IJi€ BOSHUKAIOMIUE IIPU
MOHM3AIMY MOJNUMEpPa OTTAIKUBAIONINE CHJIBI MPUBOAAT K 3HAUUTEILHOMY BO3PACTaHHIO BSI3KOCTH, M3-3a MONUAIEKTPOIUTHOTO
HabyxaHus MakpoMOJIeKy1. CIeICTBHEM TOTO SBISIETCS OTKIOHEHHE OT MPSIMOTMHEIHOM 3aBUCUMOCTH 1)ys/C=f(C).

Bsizkocts pactBopoB romomonmumepoB AA-N-MMK Opita m3ydena B BoOHEIX pacTBopax. Ha puc. 1 mpuBenena
3aBUCUMOCTS Tyx/C ot C. BuzHO, 9TO 3Ta 3aBHCHMOCTD UMEET aHOMAIILHBEIH XapakTep, KaK 1 Ul BOIHBIX PACTBOPOB ITOJIMMEPOB
THUIUYHBIX TTOJIMJIEKTPOIIUTOB.

VBenuueHWe IPUBEICHHOH BI3KOCTH BoxHOTO pactBopa moin- AA-N-MMK mnpu pasbasieHun 006ycioBIEHO
JOMOJNHHUTENBHON JAucconHayeil KapOOKCHIBHBIX TPYHI, YTO YCHIMBAET 3JIE€KTPOCTATHYECKOE OTTAIKHBAHHE 3apsHKEHHBIX
3BeHbeB Lienu. [1o Mepe pazbaBieHus yBeanuuBaercs 3QGEKTUBHBIIN 3apsi MAaKPOMOJIEKYJI H 3TO NPUBOIUT K JONOJIHUTEIEHOMY
HaOyXaHUIO0 MaKPOMOJIEKYIL.

TonmnexrponutHoe HaOyXaHHE MOXHO YCTPAaHHTh IIyT€M BBEACHHUS B HCXOIHBIH PAacTBOP HEKOTOPOrO H30BITKA
HEHUTPaJIbHOTO HHU3KOMOJIEKYJsIpHOTo anekrponura, HanpuMep KCl mwimm myreM monmmepkaHHs MOCTOSIHHOM HOHHOM CHIIBI
pacTBopa Ipy pa30aBICHUH.

VBenuueHHeM KOHICHTpaLUH 100aBIsIeMO COJIM BS3KOCTh PAacTBOpA IIOJIMMepa YMEHBIIACTCS U NPU KOHLEHTpPAUH
xnopucroro kaimust 0,5 M 3aBHCHMMOCTD NpPHHHMAeT MPSIMONMHEHHBIH xapakrep. M3BeCTHO, YTO MOAKHCIEHHE pacTBOpa
MOUMEPOB ¢ KUCIOTHBIMH (hYHKIIMOHAJIBHBIMH TPYNIIAMHU 3aTpyAHseTcst noHu3anus. [Tyrem mogbopa ObUIO yCTAaHOBIEHO, YTO
npu maneix koHuertpammsax HCI B pactBopax ITAA-N-MMK u ITAA- N-MI'K «anomanusi» Bsizkoctu wucuesaer. B 0,001
mossipaoM pactBope HCI 3aBucumocts 1y2/C ot C mist Boausix pactBopoB [TAA-N-MMK u ITAA- N-MI'K mpexacrasmsier coboit
OpsIMYyI0, 9TO XapaKTepHO ATA TOJIMMEPHBIX HE JIeKTPonuToB. OTCYTCTBHE aHOMANBHOTO XOJa KPHBOH 0OYCIOBIEHO
MOaBJICHHEM HOHN3AINK KapOOKCHIIBHBIX IPYIIIT B KHCIION Cpejie.

3aBUCUMOCTbH NpHBeeHHOH Bsi3kocTH pacTBopoB [TAA-N-MMK (a) n ITAA- N-MI'K (6) ot koHIEHTparuyn noimMepa B
0,001 M pacteope HCI

a) 0)
c
Nya/ 0.25
021 Nya/C
: 0,15
0,15 -
011 = 0,1
0,05 -
. | | | 0,05
n 0,2 0,4 0,6 0
C% 0O 005 01 015 02 025
C,%
Puc. 1

Jlnst oxapakTepru30BaHMsT MOJIEKYJISIPHBIX MacC MOJIUMEPOB, OBUTH M3YyYeHa UX XapaKTepucTuieckus BsickocTs B 0,001 m
pactBope HCI. Ha puc. 2. (a,0,c) mpuBeaeHB 3aBUCIMOCTH XapakTepucTuaeckoit BsiskocTH o AA-N-MMK ot koHIeHTparm
uHAIUaropa (2. a), Moromepa (2. 6) u pH-cpensr (2.c.)

a) 0) c)
[n]
i3+ Mlgs 0.4
02 0,4 - 0.3
037 0.2
0.1 0,2 -
01 - 0.1
0 ‘ 0 : : 0 : ‘
0 5 0 0,5 1 1 0 5 10
My M] oH

AHanoru4Hele pe3ynbTaThl 110 HM3MEPEHUSIM BSI3KOCTH OblaM momydeHun u Juit nomu-AA-N-MI'K. Kak suano u3
PHCYHKOB XapaKTepHCTHYeCKas BA3KOCTh IOJIMMEPOB YMEHBINAETCAd C YBEIMYEHHEM KOHIIEHTpALMM WHHIMATOpa U
YBEJIMYMBAETCS C BO3PACTaHUEM KOHLEHTPALMX MOHOMEPA M CMMOAaTHA M3MEHEHHIO CKOPOCTH MOJIMMEPHU3ALMK MIPU Pa3IMYHbIX
pH cpenpl. CuMOaTHOCT M3MEHEHHs XapaKTEPECTUYECKOH BS3KOCTH BOJHBIX DPAcTBOPOB IIOMMMEPOB M  CKOPOCTU
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nonuMmepu3anun oT pH cpensl sSBISIETCS MONMOIHUTENBHBIM JOKa3aTeNILCTBOM IIpeJlaraéMoro HaMH MEXaHW3Ma paJuKaibHOI
MONUMEPU3aLUH H3y4aeMBbIX MOHOMEPOB.

M3sBectHO, uTO ToMO 1 comomumMepsl N,N — JIDAA ABISAOTCS TepMOUYBCTBUTEIbHBIMU H3-3a Hanuuus y HuX HKTC. [lns
BBISUICHUSI TEPMOYYBCTBUTEIBHBIX CBOICTB CONMOIMMEPOB ObLIAa M3ydeHa BA3KOCTh BOAHBIX PacTBOPOB comonuMepoB AA-N-
MMK AA-N-MMK ¢ N,N — JIDAA pa3nu4HOro cocTaBa MpU Pa3IHYHBIX TeMIEpaTypax.UTo ¢ yBelIMYeHHE TeMIIepaTyphl
BSI3KOCTH PAacTBOPOB YMEHBINAETCS, YTO XapaKTEPHO VIS CHCTEM C HIDKHEH Kputudeckoil temmepartypoi cmerrerns (HKTC).
IIpnuém Bs3KOCTE pacTBOpOB comoimuMmepa coaepskaniero 80 mon% N,N — JIDAA meHsIIe yeM y comoimMepa coaepskamiero 50
Mon% N,N — JIDAA. Ilpuumna HabmromaeMoro 3¢exra 3aKII0YaeTcss B CIEIYIOIEM, IPH YMEHBIICHHH TeMIIepaTyphl
PacTBOPUMOCTH COIOIMMEPOB Bo3pacTaeT (CBoiicTBo xapaktepHoe [yt cucteM ¢ HKTC) ero makpomorekyma pacripsMISIIOTCS 1
BSI3KOCTBb cpensl yBenuuuBaeTca. Opnako mpu cogepxkanud 20 mon% N,N — JIDAA BSA3KOCTh pacTBOpa C yBEIHYCHHEM
TEeMIIEpaTypbl BO3PACTAET, UYTO XapaKTEPHO IJIsI CHCTEM C BepXHeH KpuTHdecKod Temmeparypoil cMemeHus. CrenoBaTensHO
Majoe cofepKaHWe IUITUIAKpHIIAMUA HE TMO3BOJIAET MPOSBIATH CONOIMMEPY HU3KOTEMIIEPATYPHBIE TEPMOUTYBCTBUTEIbHBIE
CBONCTBA.

Taxum 06pa3oM, MPOBEICHBI UCCIEIOBAHHS MO0 U3MEPEHHUIO BSI3KOCTH BOTHBIX pacTBOpoB comoianMepoB AA-N-MMK c

N,N — JIDAA TmOKa3bIBAIOT BO3MOKHOCTH PETYIHPOBAHHUSA TEPMOYYBCTBUTEIBHBIX COTOJMMEPOB, HM3MEHS HX COCTaB.
Nya\C
12
1
0,8 |
25°C
0,6 |
30°C
0,4 |
35°C
0,2 |
0
T T T T T 1
0 0,1 0,2 0,3 0,4 0,5 0,6

C%

Puc. 3 3aBucuMOCTL NPUBETEHHOI BA3KOCTH OT KOHIIEHTPAIIMH MPH PA3JTHYHBIX TEMIIEPATYPAX JIJI BOTHBIX PACTBOPOB
comoiumepa AA-N-MMK ¢ N,N — I9AA coaep:xamiero 50 mon% N,N — 1DAA.

Nya\C
0,4 _
0,3 |
0,2 |
250C
0
01 | 30°C
350C
0 \ \ \
0 0,2 0,4 0,6
C%

Puc. 4. 3aBucuMOCTb NPUBEAEHHOI BSI3KOCTH OT KOHIEHTPAILMH NPH Pa3TUYHbIX TeMIepaTypax /JJisi BOAHBIX PaCTBOPOB
comoiumepa AA-N-MMK ¢ N,N — I9AA conep:xamiero 80 mon% N,N — IDAA.
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Nya\C

0,87
0,71
0,61
0,5]
0,41
0,31
0,21
0,11

35°%C
30°C
25°C

0

0

0,1

0,2 0,3 0,4 0,5 0,6

c%

Puc. 5. 3aBUCHMMOCTH NPUBEIEHHON BSI3KOCTH OT KOHIEHTPALUHU MPH Pa3IMYHBIX TeMIIEPaTypax sl BOAHbIX PaCTBOPOB
conoumepa AA-N-MMK ¢ N,N — I9AA coaep:xkamiero 20 mon% N,N — IDAA.

Ha puc. 6. u 7 npuBefeHbI KPUBBIE MOTSHIIMOMETPHYECKOTO THTPOBAHUS BOJHBIX pacTBopoB [TAA-N-MMK u ITAA-
N-MTI'K, ITAA-N-MK 0,1 H pactBopom NaOH.

a)
pH

14
12

10 |

pH

14
12
10

o N MO

V, Mn

6)

Puc. 6. KpuBble NOTEeHIHOMETPHYECKOT0 TUTPOBaHUS BOAHBIX pacTBopoB [IAA-N-MMK (a) u [IAA- N-MI'K (6) 0,1 H

a)

pactBopom NaOH

6)
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PHy
8 PH1O_
74 8
6.
5 6
44 4]
i<
21 2 4
1- O T T 1
0 T T T T \
0 1 2 3 4 5 0 2 4 6
V NaOH V NaOH
B)
pH
127
10
8 -
B -
4 -
21
0 T |
0 5 10

h
v NaDH

Puc. 7. KpuBbie noteHuuomerpuyeckoro Turpopanusi [IAA-N-MK nosayuyennsix 3a 1 yac (a), 4 yaca (6), 20 yacos (8) 0,1
H pacrBopom NaOH

Kak BuaHO U3 IpeacTaBIeHHBIX JAaHHBIX Ha KPHUBBIX MTOTEHIIMOMETPHUYECKOTO TUTPOBAHUS BOAHBIX pacTBopoB ITAA-N-
MMK u ITAA- N-MI'K c¢ pactBopom NaOH nabiromaercst 3aMeTHBIH CKa4yoOK, CBHIETEIbCTBYIOIINA O HAIUYMHM KHCIOTHBIX
IpyII B COCTaBe NOIUMEPOB. PacueTsl, MpoBelcHHbIE HA OCHOBAaHUU KPUBBIX INOTEHLIHOMETPUUYECKOIO TUTPOBAHUS IOKa3ally,
YTO 3Ha4YCHHE HKBHBAJNEHTa (DYHKIMOHAJIBHBIX TPYI PAaBHO TEOPETHYECKH BBIYMCICHHOMY, YTO MPAKTHYECKH COOTBETCTBYET
MOJIEKYJIIPHON Macce 3BeHa IMOJIMMepa 1 CIY)KUT JOTOJHUTEIbHBIM JJOKa3aTeIbCTBOM B HACHTU(DHKAINY CTPYKTYPBI MOIUMEpa.
[ onpeziesieHust KUCIOTHOCTH TUTPOBaHMS B KOOpAWHATaX ypaBHeHHs [ eHnepcoHa-Xaccenpbaxa. Bunno, 4TO
3HaueHns: pK MONMMEpoB BO3pacTaloT C yBEIWYECHHEM 3HAUCHHMS 0, YTO XapaKTepPHO JUI IOJMINEKTPONUTOB. B BHIy, WTO
3HadeHne pK Bo3pacraer ¢ yBenWuYeHHWEM o, ypaBHeHHe [ eHapcoHa-Xaccenmpb0axa B HM3ydaeMoil cucreMe OyneT WMeTb
creyromuii Bua [2]:

PK, :pH—IgLJrApK(a),
l-«o

rae ApK (0)-BKman pasmudYHBIX SHEPTHH B HM3MEHEHHH CBOOOMHOI SHTANBIMU DPEAKIUH UCCOIMAINH IIOIMIISKTPOIIHNTA,
HalpuMep: 3SIeKTPOCTATHIECKUX, KOH()OPMAIMOHHBIX, CONBBATAMOHHBIX H T.A. Kak BumHo u3 puc. 3.1.4. KpHBEIX
HOTEHIMOMETPHYEcKoro TutpoBaHus pactBopoB [TAA-N-MMK u ITAA- N-MI'K B koopaumHatax pK o=f(a) Heckosbko
ormimmuatorcst apyr ot apyra: g [TAA-N-MMK u ITAA- N-MI'K xon kpuBo#i HOCHT NMpsSIMONMHEHHBIN XapakTep, NOATOMY Ha

(04
OCHOBC l“pa(i)I/IKa 3aBHCHUMOCTH OIIBITHBIX 3HAYCHUH pRO = pH - Ig 1 OT O IIpU SKCTPAIIOJIAIIUU Ha =0 MOXHO

ompenenuts pKo. 3Hauenns pKo momydeHHoe SKcTpanosiuei 3Hauennii pKo Ha HyneBoe 3Hadenue [, ausa [IAA-N-MMK pasna
K 4,0 st [TAA-N-MI'K paBna k 3,8..

BriBonbl n mpennoxenus. Takum o0pa3oM, Ha OCHOBAHMU HCCIIEAOBAHMS THAPOJMHAMHYECKUX CBOWCTB OINpEICiICH
HONMANIEKTPOJIUTHBI ~ XapakTep BoAHBIX  pacTBopoB ITAA-N-MMK wu IIAA- N-MI'K. Ha ocHoBe maHHBIX
IOTEHLMOMETPUYECKOr0 TUTpoBaHus BogHoro pactsopa [TAA-N-MMK u ITAA- N-MI'K paccuntano 3HaueHue pKo koTopas
paBHa k 4,0 u 3,8.
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3,3"-DISULFANIDILBIS(1H-1,2,4-TRIAZOL-5-AMIN)NING TEMIR(II)SULFAT BILAN KOMPLEKS BIRIKMASI
SINTEZI VA TADQIQOTI
Annotatsiya
Magqolada 3,3'-disulfanidilbis(1h-1,2,4-triazol-5-amin)ning temir(ll)sulfat bilan kompleks birikmasi sintez metodikasi keltirilgan.
Olingan kompleksning tarkibi va tuzilishi tadgiqotning fizik-kimyoviy usullari infragizil spektroskopiya, termik analiz, rentgen
struktur analiz bilan taxlil gilingan.
Kalit so‘zlari: triazol, kompleks, ligand, temir(Il)sulfat, infragizil spektroskopiya, termik analiz, rentgen struktur analiz.

SYNTHESIS AND RESEARCH OF THE COMPLEX COMPOUND OF 3,3'-DISULPHANIDILBIS(1H-1,2,4-
TRIAZOLE-5-AMINE) WITH IRON(II) SULFATE
Annotation
The article presents the method of synthesis of the complex compound of 3,3'-disulfanidylbis(1h-1,2,4-triazol-5-amine) with
iron(I1) sulfate. The composition and structure of the obtained complex were analyzed by physico-chemical methods of research,
infrared spectroscopy, thermal analysis, X-ray structural analysis.
Key words: Triazole, complex, Infrared spectroscopy, Thermal analysis, X-ray structural analysis.

CHUHTE3 U UCCJIIEJOBAHUE KOMIIJIEKCHOI'O COEAUHEHMUA 3,3'-AUCYJIb®AHUINJIBUC(1H-1,2,4-
TPHUA30JI-5-AMHH) C CYJIb®ATOM KEJE3A(I1)
AHHOTaALIUSA
B crartee mpencraBmeH MeTOA CHHTE3a KOMIUIEKCHOTO coemmHeHus 3,3'-mucynbhanugmndnc(lh-1,2,4-tpuason-5-amuHa) c
cynbdatom skeneza(ll). CoctaB m cTpoeHHE TOIYYESHHOTO KOMIUIEKCA IMPOAHATM3UPOBAHBI (PH3UKO-XUMHYECKUMH METOJaMHU
HCCIIeI0BaHMs, TH(PPAKPACHOH CIIEKTPOCKOIINH, TEPMHIECKOTO aHAIN3a, PEHTT€HOCTPYKTYPHOTO aHAIH3a.
KumroueBsie ciioBa: Tpuaszon, kommieke, MHppakpacHas criekTpockonusi, TepMudeckuii ananu3, PeHTreHOCTpYKTYpHBIH aHaIU3.

Kirish. Bugungi kunda dunyoda aholi sonining ortishi, iglim o‘zgarishi, turli xil yangi kasalliklarning ko‘payishi
kimyogarlar oldiga yangi vazifalarni qo‘ymoqgda. Oc‘simliklarning vegetatsiya davrini tezlatuvchi yangi va samarali
stimulyatorlar, o‘simlik zararkunandalariga garshi samarali fungitsid va insektitsidlar, turli virusli va bakteriyali kasalliklarga
garshi samarali preparatlar, kimyo sanoatida ishlatiladigan metall asosli yangi va samarali katalizatorlar olish shular
jumlasidandir. So‘ngi yillarda bunday muammoli masalalarni hal etishda kimyogarlar oraliq metall tuzlarining turli xil biologik
faol organik ligandlar bilan hosil gilgan kompleks birikmalaridan ko‘prog foydalanishmogda. Chunki turli xil biologik va
kimyoviy faollikga ega oraliq metallar bilan organik ligandlarning komplekslari yanada gizigarli va muhim xususiyatlari bilan
ajralib turadi. Oraliq metallar va turli xil funksional guruh tutgan organik moddalar bir-birining xususisyatlarini to‘ldiradi va
yangi xossalarni namoyon etadi. Aynigsa triazol asosli organik liganlar va oralig metall tuzlaridan olingan komplekslarning
ahamiyati yildan yilga oshib bormoqda.

Adabiyotlar taxlili. Adabiyotlar taxlili asosida aytish mumkinki 1,2,4-triazol va uning hosilalari geterotsiklik birikmalar
ichida keng ishlatilish sohasiga egaligi hamda yuqori biologik faolligi tufayli alohida ajralib turadi. 1,2,4-triazolning o°zida
amino guruh saqlagan hosilalari o‘zining noyob biologik faolligi tufayli e’tiborni tortadi. Masalan, 3-amino-1,2,4-triazol
hosilalari 0‘zida ham amino guruhini ham boy elektron zichlikka ega triazol halgasini saglaganligi uchun kuchli nukliofil tasir
ko‘rsatadi. 1,2,4-triazollar tibbiyotda antigistamin, saratonga qarshi, silga qarshi, o‘smaga qarshi, OIV proteaza fermenti
ingibitori, antibakterial, zamburug‘ga qarshi, qon bosimini tushuruvchi, og‘riq qoldiruvchi vositalar sifatida ishlatiladi[ 1].

1,2,4-triazollar farmakologik va biologik faollikning keng doirasi tufayli farmaseftikada yangi sintetik dori vositalarini
kashf gilish uchun N-geterosiklik birikmalarning eng muhim sinflaridan hisoblanadi [2].
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Oraliq metallining kompleks birikmalarini sintez qilish va o‘rganish so‘nggi o‘n yilliklarda katta qiziqish uyg‘otdi va
ko‘plab ilmiy guruhlar uchun tadgiqot obyektiga aylanib ulgurdi. Bu oraliq metall komplekslarining kataliz, bionoorganik kimyo,
molekulyar modellash, energiya konversiyasi va kristall muhandislik kabi bir qancha sohalarda turli xil qo‘llanilishi bilan
bog‘lig. Bunday kompleks birikmalar tarkibida paramagnit metallar bo‘lsa, qiziqarli magnit xususiyatlarini ham namoyon etishi
mumkin [3].

Temir tirik organizmlarda transport, energiya ishlab chigarish va DNK sintezi kabi muhim biologik funktsiyalarni
qo‘llab-quvvatlaydigan yuzlab ogsillar va fermentlarning muhim tarkibiy gismi hisoblanadi. Shuni alohida takidlash kerakki
temirning so‘rilishi aerob organizmlar uchun muammo, chunki temir neytral pH muhitida erimaydi. Shuning uchun aerob
organizmlar temirni fagat komplekslar sifatida gabul gila oladi [4-5]. Shu sababli triazol hosilalari asosidagi temir ionlarining
kompleks birikmalarini sintez qilish va xossalarini o‘rganish ham amaliy ham nazariy ahamiyat kasb qiladi.

Ushbu ishda 3,3'-disulfanidilbis(1H-1,2,4-triazol-5-amin)ning (L) temir(Il)sulfat bilan hosil gilgan kompleks
birikmasining xususiyatlari taxlil gilinadi. Ligand sifatida qo‘llanilgan L ning sintez metodikasi, 1Q va Raman spektrlari hamda
kristall tuzilishi oldingi ishlarimizda o‘rganilgan [6-7].

Tajriba gismi. Fe(ll)sulfatining L bilan kompleksi sintezi. Teskari sovutgich o‘rnatilgan kolbada L ning 2,3 g ( 0.01
mol) migdori 70 % li 50 ml etanolda 80°C temperaturada magnitli aralashtirgich yordamida eritib olindi. FeSO4-7H20 ning 2,78
g (0.01 mol) migdori tutgan 10 ml suvdagi eritmasi L eritmasiga aralashtirib turgan holatda tomchilatib go“shildi. Natijada tiniq
rangsiz eritma hosil bo‘ldi. Hosil bo‘lgan reaksion aralashma 3 soat davomida gaynatildi. So‘ngra eritma sovutildi va
kristallanish uchun goldirildi. 5 kundan so‘ng tiniq shishasimon kristallar olindi. Ts=280-285° C, reaksiya unumi 90 % ni tashkil

etdi.
HZN\(N\)/ =5 A N
N N A \(
HIN= ~ HN— =
\ \</ NH + FeSO,- 7TH,0 —> N N
/g )\ 4 _ \F / NH,
H,N N N N
NH, H,0 OH,
H,0 H,0 SO, - 2H,0

Infraqizil spektr tahlili. L ning infragizil spektrida N-H, C=N, N-N funksional guruhlarga tegishli yutilish sohalari
triazol halqasini xarakterlaydi. 3435 sm™ sohadagi yutilish chiziglari triazol halgasidagi N-H guruhi valent tebranishiga tegishli
bo'lib, eng yugori yutilish sohasini hosil giladi. Triazol halgasidagi C=N funksional guruhining simmetrik, assimetrik valent
tebranishlari va ~NHz guruhi defarmatsion tebranishi tegishli tartibda 1637 sm (vs C=N), 1586 sm? (vas C=N) va 1492 sm*
sohalarda intensiv yutilish chiziglarini namoyon giladi. N-N va C-S guruhlarining valent tebranishlari 1042 sm* va 689 sm*
sohalarda ko'rindi. -S-S- funksional guruhning valent tebranishi 426 sm sohada ko rindi.

Ligandning FeSO4 hosil gilgan kompleksining infragizil spektrida (2-rasm) suv molekulasiga tegishli -OH guruhlarining
valent tebranishlari 3155 sm sohada keng yutilish sohasi hosil giladi, shu sababli bu sohada boshga guruhlarning signallarini
to‘sib go‘yadi [8].

1= L1239 L 3

S8 —

5
I

| L LD NN
3';':00 2(:;00 15‘00 5(;0
Wavenumber cm-1
1-rasm. 3,3'-disulfanidilbis(1h-1,2,4-triazol-5-amin)ning 1Q spektri
S
L  (RUKER
g —
|| ) N A
= 213 23 S3e 8  NFaH
g ES ‘ ‘ g2 E&s B s83y
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1
2-rasm. [FeL(H20)4]SO4-2H20 ning 1Q spektri
C=N funksional guruhining simmetrik valent tebranishi deyarli o‘zgarishga uchramagan 1636 sm, assimetrik valent
tebranishlari esa 8 sm farq bilan yugori chastotali 1594 sm* sohaga siljiganligini ko‘rishimiz mumkin. NH2 guruhi defarmatsion
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tebranishini kompleksda deyarli ligandnikidan farq gilmagan holda 1500 sm! sohada namoyon bo‘Idi. N-N va C-S guruhlarining
valent tebranishlari 1038 sm va 602 sm sohalarda ko‘rindi. -S-S- funksional guruhning valent tebranishi 419 sm* sohada
ko‘rindi. Spektral tahlilning yana bir asosiy jihati kompleksning tashqi sferasidagi SO4? ionidir. SO4% anioni tarkibidagi kislorod
atomlari oltingugurt atrofida delokallanishi natijasida go‘sh bog® va oddiy bog* bilan bog‘langan kislorod atomlari bir xil
elektron zichlik va bog‘ uzunligiga ega bo‘ladi [9]. SO4% ning valent assemitrik tebranishlarini 1Q spektrida yuqori signalga ega
ekanligi uchun ajratish oson va 1281 sm sohada kuzatildi. SO4* funksional guruhga tegishli valent semmitrik tebranish 1075
sm! sohada hosil boIdi.

Koordinatsion birikmaning metal atomi bilan hosil gilgan asosiy Me-N va Me-O bog‘larini ham 1Q spektrida ko‘rishimiz
mumkin. Me-O bog‘i 602 sm'* sohada hosil bo‘ldi. Spektrdagi 453 sm* sohada hosil bo‘lgan yutilish yangi hosil bo‘lgan Me-N
bog‘ini ifodalaydi [10].

Termik analiz. Kompleks birikmasining termik bargarorligini, termoliz mahsulotlarini va kompleks birikmaning
tarkibidagi suv molekulasining tabiatini aniglash uchun termik analiz usuli foydalanildi. Termik analizda temperaturaning oshishi
bilan kompleks birikmasining targalishi hisobiga oxirgi mahsulot hosil bulguncha massa kamayish giymatlari aniglanadi. 3-
rasmda kompleks birikmaning derivatogrammasi keltirilgan.
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3-rasm. [FeL(H20)4]SO4-2H20 kompleks birikmasining derivatogrammasi.

Kompleks birikmalar ichki va tashqi sferasida turli xil migdorlarda suv molekulalarini tutishi mumkin. Kompleks
birikmalar termik analizida temperaturaning ko‘tarilishi bilan kuzatiladigan birinchi endotermik effektlar ko‘p holatlarda tashqi
va ichki sferadagi suv molekulalarini chigib ketishini ko‘rsatib beradi [11]. O‘rganilayotgan kompleks birikmamizda dastlabki
parchalanish jarayoni 72, 95 va 224 °C nuqtalarda kuzatildi. Bu endo effektlar kompleks birikmaning tashqi va ichki sferasidagi
suv molekulalarining ajralib chigishiga to‘g‘ri keladi. Massaning kamayishi umumiy namuna massasiga nisbatan 21% ni tashkil
etib, bunda nazariy hisoblashlar 22% ga teng bo‘lishi hisoblandi.

Temperatura diapazonidagi 240-540 °C oralig‘idagi kuzatilgan massa kamayishi 44 % ni tashqil gilib, bu esa kompleks
tarkibidagi organik gismning parchalanishiga to‘gri keladi [12]. 540-710°C temperatura oralig‘ida termoliz jarayonidagi oxirgi
parchalanish bosgichi sodir bo‘lib bu FeSOa4 ning Fe20s gacha aylanishini ko‘rsatadi. Fe2Os goldig‘i umumiy massaning 18 % ni
tashkil gilishini ko‘rishimiz mumkin, bu esa nazariy hisoblashda 16,3 % ga teng.

Rentgen struktur analiz. Sintez gilingan birikmaning fazoviy tuzilishi, bog‘ uzunliklari va molekulalar aro
tasirlashishlarni rentgen tuzilish natijalari asosida o‘rganish eng samarali usul bo‘lib golmoqda. [FeL(H20)4]SO4 kompleks
birikmasining kristal tuzilishi ion molekulyar tarkibka ega bo‘lib, kompleksning ichki sferasida bitta L va to‘rtta suv molekulalari
Fe?* ioniga koordinasiyalashgan. Tashqi sfera bitta sulfat anioni va ikkita suv molekullardan iborat. Ichki sferadagi temir ioni
poliedri oktaedrik shaklga ega bo‘lib, oktaedrning ikkita go‘shni cho‘qgisida L molekulasining triazol halgalarining endosiklik
N3 va N5 azot atomlari joylashib, Fe?* ioni bilan yetti a’zoli xelat hosil gilib bog‘lanadi. Oktaedrik poliedrning golgan to‘rtta
cho‘qqilari suv molekulalarining kislorod atomlari bilan bog‘langan (4 va 5 rasmlar).

2

4-Rasm. Kompleks molekulasining fazoviy tuzilishi
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5-Rasm. Kompleks molekulasining kristal panjaradagi qadoqlanishi

Jadval 1.
Kompleks poliedrini tashkil giluvchi atomlar aro bog* uzunliklari va Fe atomining valent burchaklari
Bog' turi | Bog uzunligi, A | Burchak turi Burchak giymat, ° | Burchak turi Burchak giymati, ° | Burchak turi Burchak giymati, ®
Fel—03 | 2.123 (3) 03—Fel—0O1 87.44 (14) 02—Fel—N5 | 85.58 (14) O1_Fel—N5 176,52 (14)
Fel—O1 | 2.151 (3) 03—Fel—02 89.96 (14) N3—Fel—_N5 | 94.66 (13) 02—Fel—N3 178.22 (14)
Fel—02 | 2.148 (3) 03—Fel—N3__|88.28 (13) 04—Fel—OL | 85.20 (15) 04—Fel—03 172.05 (13)
Fel—N3 | 2.155 (3) 03—Fel—N5 89.26 (14) 04—Fel—02 | 87.45 (16)
Fel—N5 [2.218 (4) 01—Fel—N3 86.35 (13) 04—Fel—N3 94.26 (15)
Fel—04 [ 2.116 (4) 02—Fel—01 93.30 (14) 04—Fel—N5 98.02 (15)

Xulosa: 3,3'-disulfanidilbis(1h-1,2,4-triazol-5-amin)ning FeSOs bilan reaksiyasi suv spirtli muhitda olib borildi va

reaksiya unumi 90 % ni tashkil etdi. Hosil bo‘lgan kompleksning 1Q spektrida yangi Me-N va Me-O tegishlicha 422 sm™* hamda
596 sm! sohada hosil bo‘ldi. Kompleksning termik analizi shuni ko‘rsatdiki ligand va temir(l1)sulfat o‘zaro 1:1 nisbatda birikadi.
Rentgen tuzilish natijalari asosida kompleksning oktaedrik tuzilishga ega ekanligi, ligand va tuz o‘zaro 1:1 nisbatda tasirlashishi,
ligandning triazol halgalarining endosiklik N3 va N5 azot atomlari bidentatlikni namoyon etib, yetti a’zoli xelat hosil bo‘lishi
aniglandi. Fe ionini qolgan koordinatsion sonlari 4 suv molekulalari bilan band gilingan. Kompleksning tashqi sferasida sulfat
anioni va ikki molekula suv bo“lishi aniglandi.
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MENTOLNING XLORATSETILLANISH REAKTSIYASINI AMALGA OSHIRISH VA KIMYOVIY
IDENTIFIKATSIYALASH
Annotatsiya
Magqolada mentolning xloratsetilxlorid asosida olingan yangi hosilasi mentolatsetilxloridning sintezi usuli, yangi sintez gilingan
moddaning fizik-kimyoviy xossalari togrisida ma’lumotlar qayd etildi. Shuningdek, yangi sintez gilingan moddaning tuzilishini
spektroskopik (1Q- va mass-spektroskopik) usullarda tadgiq gilinganda olingan natijalar keltirildi.
Kalit sézlar: Mentol, monoterpen, xloratsetilxlorid, sintez, 1Q-spekroskopiya, mass-spekroskopiya.

PEAIN3ALIAS U XUMHUYECKASI HWIEHTUPUKALIUA PEAKITUA XJIOPAIETUJINPOBAHUSI MEHTOJIA
AuHOTaNUA
B crartbe ompcaH MeTO]] CHHTE3a MEHTOJA alleTUIIXJIOPUIA - HOBOTO IPOM3BOJHOTO MEHTOJA Ha OCHOBE XJIOPAlETUIXIOPH/IA,
3a)UKCUPOBAHbI CBelCHUS O (DU3UKO-XMMHYECKUX CBOICTBAX BHOBb CHHTE3MPOBAHHOTO BellecTBa. Takke MpenCTaBICHBI
pe3yNbTaThl, MOJYYCHHBIC MPH HCCICIOBAHUH CTPYKTYPhl BHOBb CHHTE3MPOBAHHOTO BellecTBa crekTpockonnueckumu (MK- u
Macc-CIEeKTPOCKOITMYECKIMI ) METOIaMH.
KarwoueBbie ciioBa: MeHTOI, MOHOTEPIICH, XJIOPALCTHIXJIOPU, cuHTe3, MK-criekTpockonus, Macc-CreKTPpOCKOIIHS.

IMPLEMENTATION AND CHEMICAL IDENTIFICATION OF THE MENTHOL CHLOROACETYLATION
REACTION
Annotation
In the article, the method of synthesizing menthol acetyl chloride, a new derivative of menthol based on chloroacetyl chloride,
information on the physico-chemical properties of the newly synthesized substance was recorded. Also, the results obtained when
the structure of the newly synthesized substance was studied by spectroscopic (IR- and mass-spectroscopic) methods were
presented.
Key words: Menthol, monoterpene, chloroacetyl chloride, synthesis, IR-spectroscopy, mass-spectroscopy.

Kirish Osimliklardan ajratib olingan tabiiy birikmalarning aksariyati yuqori biologik faollikka ega bélib, bunday
birikmalar orasida terpenoidlar va ularning hosilalari alohida orin egallaydi. Dorivor 6simliklarning shifobaxshligi ularning
kimyoviy tarkibi yani alkaloidlar, flavonoidlar, vitaminlar, uglevodlar va boshqa moddalar borligi bilan belgilanadi. Ana
shunday osimliklardan biri “Mentha piperita” 6simligi bolib, 6simlik er ustki qismidan ajratib olingan efir moyining asosini
monoterpen-mentol moddasi tashkil etadi. Yalpiz moyi 6simlikning bargidan va boshga er ustki gismidan ajratib olinadi, uning
tarkibini 50 % ini mentol, 9 % ini sirka kislota va valerian kislotaning mentol bilan xosil gilgan efirlari tashkil etadi.

Mavzuga oid adabiyotlar tahlili. Mentol va uning hosilalari tibbiyotda, farmaseftikada, ozig-ovgat sanoati va
agrokimyoda keng qdllaniladi, mentol xosilalarining xloratsetillanish mahsulotlari ham xalq x6jaligida muhim axamiyatga ega.
Ular asosida farmatsevtika uchun preparatlar, polimerlanish reaksiyalari maxsulotlari uchun stabilizatorlar, shuningdek, gishloq
x0jaligida 6simliklarni himoya qilish uchun pestitsidlar olinadi [1-3].

Mentol rangsiz yoki oq rangli kristall modda bolib, xona xaroratida qattiq va biroz yuqori xaroratda eriydi. Mentol
birikmalari halq tabobatida asab kassaliklarida, ateroskleroz, gipertonik kasaliklarda, yuqori nafas organlarining shamollashida,
migren, xoletsistit, stenokardiya, yurak xapqirishi kabi kasalliklarda tinchlantiruvchi vosita sifatida qollanilib kelingan. Mentol va
uning hosilalari hozirgi kunda tibbiyotda koplab dori vositalari, parfyumeriya va oziq-ovgat sanoatida ham samarali
gollanilmoqda. Mentol teriga surkalganda terini sovutadi, shu tufayli bosh og’riganida, u antiseptik xossaga xam ega, burun va
tomogqning shilliq pardlari yalig’langaganda qéllaniladi, og‘riq qoldiruvchi dori vositalari va mazlarning tarkibiga kiritilgan [3-5].

Xloratsetillanish mahsulotlari ham xalq x6jaligida muhim axamiyatga ega. Ular asosida farmatsevtika uchun preparatlar,
polimerlanish reaksiyalari maxsulotlari uchun stabilizatorlar, shuningdek, qishloq xdjaligida 6simliklarni himoya qilish uchun
pestitsidlar olishda xomashyo sifatida qéllaniladi [6].

Mentol va uning hosilalari asosida xloratsetil mahsulotlarini sintez qilish, ular orasida biologik foal moddalarni aniglash,
bu birikmalar asosida samarali pereparatlarning texnologiyasini ishlab chigarishga tadbiq etish bugungi kunda dolzarb
muammolardan biri hisoblanadi. Shularni hisobga olib, tadgigotlarimizda mentolning atsetilxlorid va xloratsetilxloridlar bilan
xloratsetillanish maxsulotlarini sintez qilishni 6z oldimizga magsad qilib qoydik.
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Tadgigot metodologiyasi. Tadgigot ishini olib borish uchun quyidagi moddalarning eritmalari:  I-(-)-mentol,
xloratsetilxlorid, yangi haydalgan organik erituvchilar (xloroform, taloul, atseton, benzol), shuningdek, kaliy karbonat tuz
eritmalaridan foydalanildi.

YuQX uchun: xloroform-taloul-atseton-benzol (1:2:1:2) sistemalari bilan ishlandi. Xromatografiya doglarini ochish
uchun sulfat kislotaning (H2S04) 10% li spirtli eritmasi va yodli kameralarda nazorat gilindi.

Reaktsiya jarayonida doimiy aralashtirib turish jarayoni MM-5 TU 25-11834-80 rusumli magnit aralashtirgichda amalga
oshirildi. Sistemadan organik ertuvchilari IR-1M2 rotorli bug’latgichda buglatib ajratib olindi. Quritish uchun
(AutomaticFREEZE-Dryer10-010) liofil qurilmadan va moddalarning suyuglanish haroratini 6lchash uchun PTP TU 25-11-1144
qurilmasidan foydalanildi.

Tahlil va natijalar. Tadgiqotlarimiz davomida mentolning (3-metil-6-izopropilsiklogeksanol) 1:1 nishatda
xloratsetilxlorid bilan, katalizator ishtirokida xloratsetillash sintezi amalga oshirildi. Reaksiya mehanizmi quyidagicha boradi:

CHg

I TH3
HC HC
—_—
HoC ™ H KoCOs 1y — T—chH
=7 T = e ciIcH_ ,coClI — 29 T2 -+ Hc
HoC H HoC <H
2T T —oH 2 — ——G—CHCI
o 8
cH
Hoc— g HyC ™ T—cHs

Bunda reaktsiya jarayoni gaytaruvchi kondensator bilan jihozlangan dumaloq tubli kolbaga 1,56 g (0,01 mol) mentol
olinib, unga 20 ml xloroform va 1,38 g (0,01 mol) kaliy karbonat qoshilgan holda toliq eritildi. Sovutish vaqtida eritmaga 0,8 ml
(0,01 mol) xloratsetilxlorid tomchilatib qéshildi, shundan song hosil bdélgan aralashma xona haroratida 2 soat davomida
aralashtirildi, erituvchidan ajratilib, suv bilan yuvildi. Olingan mahsulot quruq sarig amorf kristallar kérinishda 72% unum bilan
tegishli mentolatsetilxlorid efiri olindi.

Reaktsiya davomida yupga gatlamdagi xromotografiya usulida erituvchilar sistemasi sifatida xloroform-taloul-atseton-
benzol (1:2:1:2) aralashmasidan foydalanildi. Rf = 1,62 ni tashkil etdi. Yangi sintez gilingan moddaning fizik-kimyoviy
xossalari organilib, dastlabki moddalarning xossalariga qiyosiy taxlil gilindi.

Mentol va xloratsetilxloridning tasiridan mentolatsetilxlorid efirining olinishidagi moddalarning bazi fizik-kimyoviy

tavsiflari
Ne Moddalar R sistema) Molekulyar massasi Eruvchangligi 1Q-spketri, sm*
1 Mentol Etanol
0.3 156 Diokasan 3245.23(0OH)
Xloroform 2869-2953(CH2)
Atseton
2 Xloratsetilxlorid 0.24 113 Xloroform -
3 Mentolatsetilxlorid efiri 1.62 2335 Xloroform 3245.23(0H)
Atseton 1748.08 (CO)
1311.36 (C-N)

Yangi sintez gilingan moddaning 1Q-spektri olindi va dastlabki moddalar 1Q-spektrlari bilan taggoslab tahli gilindi. 1Q-
Fure spektrlari 1Q-Fure spektrofotometri qurilmasi («Perkin-Elmer Spectrum IR»-10.6.1; AQSh) yordamida gayd gilindi. Sinov-
namunalari tarkibidagi namlikni adsorbtsiyalash uchun vakuum sharoitida (0,1-0,05 mm s.u.) spektral toza holatdagi KBr
(«Merck», 'epmanus) tabletkasi shaklida presslandi.
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2-rasm. Mentolning xloratsetilxlorid bilan hosilasining 1Q spektri.
Yangi sintez gilingan efirning 1Q-spektrida 3245 sm™ sohada —OH v (;; tebranish chastotasi kuzatilmaydi, bu 6z

navbatida mentolning gidroksil guruhi bilan xloratsetilxlorid bilan, mentolatsetilxlorid efiri hosil bolganligini korsatadi.
1747 sm* sohada funktsional guruhlar tebranishi sohasida —C=0 (karbonil) guruhi valent tebranishlari kuzatilishini yana bir bor
adabiyotlarga tayangan holda efir bogi hosil bolganligi aniglandi.
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3-rasm. Mentolning xloratsetilxlorid bilan hosilasining Mass spektri
Sintez gilingan yangi moddaning mass-spketral taxlilidan aniglanishicha, reaksiya uchun olingan dastlabki moddalar

6zaro 1:1 nisbatda birikib, hosil boélgan moddaning molekulyar massi 233,5 ni tashkil etgan. Tajribalar davomida kuzatilgan
mass-spektral taxlil natijasida spektrda molekulyar ion m/z 271 [M-H]  dan tashgari molekulyar fragment m/z 271
mentolatsetilxlorid molekulasidagi xloratsetilxlorid ioni ham mavjud boélganligini korsatadi.

Mass-spektrometrik taxlilda bir gancha molekulyar fragment ionlarining m/z 139,1 mentol molekulasidagi CioHzo ioni

zarrachasiga, m/z 179,0 esa xloratatsetilxlorid ioniga togri keladi.

Xulosa va takliflar. Mentolning xloratatsetilxlorid bilan yangi hosilalari sintez usuli ishlab chigildi. Sintez gilingan

yangi moddalarning ayrim fizik-kimyoviy xossalari 6rganilib, tuzilishi 1Q-spektroskopik va mass-spektroskopik usullarda tadgiq
qilindi.
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HCIIOJb30BAHUE UMM YHO®EPMEHTHOI'O AHAJIU3A J1JI51 PAHHEI'O BBISIBJIEHUA AHTUTEJ K
TREPONEMA PALLIDUM
AHHOTALHSA

Cudwmmmrnyeckas nHdpekuus, Be3piBacMas Oakrepueil Treponema pallidum, npencrasiser co060ii aHTPONIOHO3HOE 3a00JIEBaHNE,
JUISL KOTOPOTO XapaKTepeH NPEHMYIIECTBEHHO IIOJIOBOH IMyTh Iepenadr. Bo3MOXHO Takke 3apakeHHe depe3 BepTHKAIbHBIN
YT - BHYTPUYTPOOHOE 3apa)keHHeE IUI0JIa OT MaTepy, OOJBHON CH(HIMCOM, YTO IPHBOJINUT K BPOXKICHHOMY CH(HINCY, a TaKKe
Yyepe3 reMoTpaHCc(yY3HOHHBIH IyTh - NP IEPeMBAHIHM HH(YUIMPOBAHHOW JOHOPCKOH KpOBH. XapaKTEpPHOH OCOOEHHOCTHIO
cudmca SBISETCSA €ro UIMTEIbHOE XPOHMYECKOE TEUCHHE C IOCTEHECHHBIM ITOPKEHHEM Pa3JIMYHBIX CHCTEM OpPraHOB U
Pa3BUTHEM CEPhE3HBIX OCIOKHEHUH. 3a00jeBaeMOCTh CHMUIMCOM B MHUpE OCTaeTcs Bbicokoi. [lo maHHbIM BcemupHOi
OpraHu3anuy 3apaBooxpanerus, B 2020 roay ymcio 3a001eBINX CH(UIMCOM B3pOCIBIX B Bo3pacTe oT 15 10 49 jer nocTuriio
7,1 munmmoHa duenoBeK. DddekTHBHOE BBISBICHHE CHOUINTHYCCKOW WHQPEKIHH 3HAYUTENBHO 3aBUCHT OT pPE3YJbTaToB
71a00paTOPHBIX HCCIEIOBAHMH, 0COOEHHO MMMYHOXUMHYECKHX METOJOB, KOTOpPBIE ITO3BOJISIIOT ONMpEAEISITh B KPOBU aHTHTENA,
crenuduyeckne K aHTUTEeHaM Bo30yxmuTens. B Hacrosimem crtatbe oOcykmaeTcs pa3paboTka METOIOB MMMYHO(PEPMEHTHOTO
aHanu3a, HANpaBJICHHBIX Ha paHHee BBIABIEHHE aHTUTEN K Treponema pallidum, 4To MMeeT BakHOE 3HAYECHHE JUIST KOHTPOJS U
60pBOBI C pacrpoCcTpaHEHHEM ATOTO 3a00JICBAHMSI.

KumioueBsbie ci1oBa: nMmyHodepmenTthblid ananus (MDA), anturena, Bupyc, cudumuc, BO3.

TREPONEMA PALLIDUM ANTITELALARINI ERTA ANIQLASHDA IMMUNOFERMENT TAHLIL USULIDAN
FOYDALANISH

Annotatsiya
Treponema pallidum bakteriyasi keltirib chigaradigan sifilis infektsiyasi asosan jinsiy yo'l bilan yugadigan antroponotik
kasallikdir. Mazkur infektsiya shuningdek vertikal yo'l orgali yugishi ham mumkin, bunda infektsiyalangan onadan homilaga
yugishi natijasida tug'ma sifilisga olib keladi. Shuningdek donor gonini quyish orgali ham yugishi mumkin. Sifilisning xarakterli
xususiyati bo’lib uning turli organ tizimlariga bosqichma-bosqich zarar yetkazishi va jiddiy asoratlarni rivojlanishiga sababchi
bo’lishidir. Dunyoda sifilis bilan kasallanish darajasi yuqoriligicha qolmoqda. Jahon sog'ligni saqlash tashkiloti ma'lumotlariga
ko'ra, 2020 yilda sifilis bilan kasallangan 15 yoshdan 49 yoshgacha bo'lgan kattalar soni 7,1 millionga yetdi. Sifilitik infektsiyani
samarali aniglash laboratoriya tekshiruvlari natijalariga, aynigsa immunoferment usullariga bog'liq bo'lib, bu gonda patogen
antigenlarga xos bo'lgan antitelalarni aniglash imkonini beradi. Ushbu magolada Treponema pallidumga antitelalarini orlarni erta
aniqglashga qgaratilgan immunoferment usullarini ishlab chigish muhokama qilinadi. Bu esa kasallikning targalishini nazorat
qgilish va unga garshi kurashish uchun muhimdir.
Kalit so'zlar: immunoferment tahlil (IFT), antitela, virus, sifilis, JSST.

USE OF ELISA IMMUNO ASSAY FOR EARLY DETECTION OF ANTIBODIES TO TREPONEMA PALLIDUM
Annotation

Syphilis, which is a type of infection caused by the bacterium Treponema pallidum, is mainly transmitted through sexual activity,
but vertical transmission from the mother to the fetus and through blood transfusions are also possible ways of infection. This
disease is described by its chronic character, which causes a gradual damage to different organs and the development of severe
complications. The worldwide incidence is still very high, with approximately 7. 1 million adults aged 15 to 49 who were
diagnosed with syphilis in 2020, as reported by the World Health Organization. Effective diagnosis of syphilis is based on
laboratory tests, especially immunochemical methods, which detect the specific antibodies in the blood that are evidence of the
infection. This article is about the new ways in which the enzyme immunoassay techniques have been improved to make the
early detection of the antibodies to Treponema pallidum possible, thus helping in the prevention and control of its spread.

Key words: enzyme-linked immunosorbent assay (ELISA), antibodies, virus, syphilis, WHO.
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Beenenne. Cudumurraeckast HHGEKIHS SBISCTCS aHTPOIIOHO3HBIM 3a00JIeBaHHEM, BbI3bIBacMbIM - Treponema pallidum.
Ota uHOEKIMA nepenaeTcsl NPEeMMYIIECTBEHHO IOJOBBIM IIyTeM Iepefaud MH(EKIHOHHOTO areHTa OT OOJBHOrO 4esoBeKa
3J0poBOMY. B0O3MOXKHBI Takke: BEpTHKAIBHBIA IyTh - B pe3ylbTaTe BHYTPHYTPOOHOTro HMH(UIMpPOBaHMA TI0AA OT OONBHON
cudunanucoM MarepH (BpOXKAEHHBIH CU(UINC) U reMOTpaHC(Y3HOHHBII MyTh - 3apa)KCeHHE PELMIIMCHTA TPU IIEPEIUBAHUU eMy
HHGUIMPOBAHHO# TOHOPCKOM KpoBH [1-5].

Treponema pallidum mponukaeT yepes ciau3UcThie MEMOPaHBI WM KOXKY, JOCTUTaeT MECTHBIX JTUM(OY3IIOB B TCUCHHE
HECKOJIBKUX 9acOB M OBICTPO PaclpoCTpaHseTcs Mo BceMy oprann3My. CHOUINC XapaKTepu3yeTcs JUIMTENbHBIM XPOHHIECKHM
TCUYCHNUEM C IIOCTEHCHHBIM BOBJICYCHHEM B IAaTOJOTMYECKHI IPOIECC PA3NUYHBIX CHCTEM OPTaHOB M Pa3BHTHEM TSDKEIBIX
ocJI0KHeHui [3,5-7].

ITo onenkam BO3, B 2020 r. cudunrcom 3adosenu 7,1 MUIITHOHA B3POCIBIX B Bo3pacte oT 15 1o 49 ner.

B VY36ekuctane obduras 3abosneBaemocts cuduancom B 201 1r. cocraBuna 7,34 na 100 ThIC. HaceneHUs.

B nepuon ¢ 2003 mo 2013 r. BbIABIEHO MOBBIIEHUE YPOBHS 3aboieBaeMocTH BceMH ¢opmamu cudmmmca Ha 10,3%,
BpokaeHHoro cudmmuca — Ha 50%. Cpean HeOIArompusATHBIX TEHIEHIMI cleayeT OTMETHTh YBEIMYEHHE IOKa3aTeleit
3a00JIeBaeMOCTH NO3THIMH popMamu cHpIIIHCa U B 0COOEHHOCTH HEHPOCU(PHINCOM. DTO MOKET OBITh CBSI3aHO C COXpaHEHHEM
BBICOKOTO YJIETIBHOTO Beca 3apa3HbIX (pPaHHUX) (GOpM CHPMINTHYECKOH MHPEKIUH C JIUTEIBHBIM KOHTArHO3HBIM HEPHOIOM
(BTOPHYHBIHN, paHHUH CKPBHITHIA CHHINC), HATMYHEM He BBIIBICHHBIX 049aroB HHMEKIUH.

BrisBiieHHBIE B AMHAMEKE 3a00JIeBA€MOCTH CH(HINCOM HETaTHBHBIC TEHICHIMH ONPEJEIIOT BBICOKHE TpeOOBaHMS K
KauecTBY IMEPBHYHON IUATHOCTUKH CH(HINCA, BBI3BIBAIOT HEOOXOAMMOCTh YCHICHHUS SMHASMHOIOTHYECKOTO KOHTPOIS H
MIIPOKOTO BHEAPEHHS B IIPAKTHKY COBPEMEHHBIX, BHICOKOUYBCTBUTENBHBIX U CIICHU(PUIHBIX METOMOB UCCIIEIOBAHUI.

JI1st CBOEBPEMEHHOTO BBIABICHHS OONMBHBIX CHOUINTHIECKONH HH(EKINEH ONpeeNsioliee 3HaYeHHE UTPAIOT Pe3yIbTaThl
71a00paTOPHBIX MCCIEIOBAHUN U, B MEPBYIO OYepe/b, UMMYHOXUMHIECKIMHI METOJaMH, MO3BOJIIOIIMMH OIPEeNsITh B KPOBH
(akTOpBI TYMOPAIbHOTO HMMYHHOTO OTBETA, HAMPABICHHBIC MPOTHB CIICHU()UUCCKUX aHTHI'CHOB BO30yauTesst 3a0oseBanus [9-
11].

CoBpeMeHHbIE IMMYHOXHMUYECKHE METOJbI JJabOpaTOPHBIX HCCICAOBAHHMM, TaKHe Kak: MMMYHO(EPMEHTHBIH aHAIN3
(MDA) 1mo3BONAIOT € BBICOKOW CTENEHBIO KIMHHYECKOW WH(OPMATHBHOCTH ONPENETATh B KPOBH WIM CIIMHHOMO3TOBON
JKUJIKOCTH OOJNBHOTO TPHCYTCTBHE HMMMYHOrnoOymuHOB (Ig), HampaBieHHBIX NPOTHB HamOoiee crnenu(pUYHBIX AHTHUTCHOB
B030OyauTens 3aboneBaHus. [Ipu 3TOM mpuUMeHSEMBbIE B IPAKTHYECKOM 3APAaBOOXPAHEHHUH JAOOPATOPHBIE TEXHOJIOTHU
HarpaBJIeHbI, B OOJBIIMHCTBE CIIydaeB, Ha onpenenenue crnenupuaeckux IgG.

Pannee onpenenenne cneruduaecknx IgM Taxxke MOXKeT OBITH IPHMEHEHO [UISI CBOEBPEMEHHOTO BBISBICHUS CITydaeB
cudrica paHHEro BpoXKAEHHOTO (ompesienieHue criennpudecknx IgM B KpOBH HOBOPOXKAEHHBIX) WM CITydaeB penH(EKIy y
MAIMEHTOB, paHee nepenecux cudumumc [11].

B cBs3u ¢ 3THM Ienplo HacTosIIeil paboTHI SBISUIOCH CO3/aHHE CHOCO0A BBIABICHUS TPEMOHEMOH WHQEKIMH Uit
JIMarHOCTUKH MEPBUYHOTO chduinca u obHapyxenus uHuuuposanus Treponema pallidum Ha paHHHX CTamuMsX W Ha CTaJHAX
AKTUBHOCTH HMH(QEKIHOHHOTO Mporecca, co3aanne 3(p(eKTHBHON U yHOOHOH B HCIIONB30BAHUH TECT-CUCTEMBI C BBICOKHMH
MOKA3aTeNsIMH  CIIEIU(UIECKON aKTUBHOCTH (UYBCTBUTEIBHOCTH W CHEUM(UYHOCTH) IJIS BBIABICHUS aHTUTEN K Treponema
pallidum B cpiBOpoTKax wmiM Mmia3Max KpPOBH 4YelOBEKa HA PAHHUX CTAAMsAX 3a00JeBaHUS MMeET BajKHOE TeOpeTH4YecKoe M
NMpaKTHYeCKoe 3HAUYeHHe.

Marepuan u MeToabl. B3anmopneiicTBre aHTHTEN ¢ MMMOOWIM30BaHHBIMU Ha TBEPJIOM COpOEHTE PEeKOMOMHAHTHBIMU
antureHamu Treponema pallidum, ompenensin 100aBJICHHEM KOHTPOJBHBIX OOpa3IlOB CHIBOPOTOK, COMACPIKAIIMX AHTUTENA,
no0aBIeHHEM KOHBIOTaTa, 100aBIeHHEM KpacUTels TeTpaMeTHIOCH3HUIMHA a TAKXKE PacTBOpPa CEPHOM KUCIOTHI BO Bce 00Pa3Iibl.
C moMmoIpio (OTOMETPHUYECKOTO METOJa M3MEpsUIM ONTHYECKYI0 IUIOTHOCTh. [lpu uMMMoOMnIM3anuum Ha TBepaoi dase
ucrons3oBamu pl7 u p47 u Takke peKOMOMHAaHTHBIA aHTHreH Treponema pallidum p4l. ArTturens! paszsommm B 0,05M
TPHCOBOM HEHTpaIbHOM Oy(epHOM pacTBope B cooTHomeHuH p4l, p47, p17 - 1:1,1:3 coorBercTBeHHO. B KadecTBe KOHBIOTaTa
WCIIOJIF30BAJIM KOMITO3HUIINIO MOHOKIOHAIBHBIX aHTHTEN |IgM 1 1gG, KOHBIOTHPOBAaHHBIX ¢ IEPOKCHAA30i1 N3 KOPHS XpeHa.

Hmmynopepmenmnotit ananuz (UDA). Vicnonp3ys OQHO- WM MHOTOKAHAIBHYIO TIHTIETKY, B TYHKH BHOCHIIH 1O 80 MK
pacTBopa Uil pa3BeleHHs CHIBOPOTOK. 3aTeM B JyHKH I00aBisu 1mo 20 MKI 00pa3loB HCCIEAYEMBIX CHIBOPOTOK, OCTaBUB
CBOOOIHBIMU 4 JIYHKH TI€pBOro psiaa (JIyHKd [uisi KoHTpoJjei). anee B nyHky Al mo6asmsum 20 mxa K* (mosoxuresHOrO
KOHTpOJBbHOTO 0Opasua), B jayHku Bl, Cl, D1 nobasmsumm mo 20 mxn K™ (orpumarenbHoro koHTpossHOro otpasma). Ilpu
J00aBJICHUY KXA0ro 00pasna coaepKUMoe JTyHKHU MepeMeINBaIN TUIIeTHPOBAHHEM.

3areM IUTaHILET HaKpbIBas Kiedllel JIeHToi nHKyOoupoBanu npu temneparype 37°C B reuenue 60 MunyT. [1o okoH4UaHNH
MHKyOaluy IJIaHIIeT TPOMBIBAIN 6 pa3 pabounM pacTBOpoM Oydepa st pOMBIBKH IHaHmeTa (350 MKI B KXKIYIO TYHKY).

Pabouuii pacmeop xonvrocama. B xaxmyro nyHKy IniaHmeTa BHocwid 1o 100 Mk pabodero pactBopa KOHBIOTAra.
3akienBas IDTAHIIET KIIesmiel JeHToi 1 nHKyOupoBamy npu temuneparype 37°C B Tedenne 30 munyT. [To okoHUaHNM HHKYOAIN
IUTAHIIET NMPOMBIBAIN 6 pa3 paboumm pactBopoM Oydepa. B mynxw BHEcmH mo 100 MKI pacTBOpa TeTpaMeTWJIOCH3HIMHA C
MEePEeKUChI0 BOAOpPOAa M HWHKyOMpoBamu mnpu Temmeparype 18-25°C B temHoM wmecte B Teuenume 30 MuHyT. Peakuuio
OCTaHaBJIMBAJIM BHECEHHUEM BO Bce JiyHKH 10 100 Mk crom-peareHta. ONTHYECKYIO IUIOTHOCTh PETUCTPUPOBANN He Oojiee YeM
4yepe3 5 MUHYT MOCJIe OCTAHOBKH LIBETHOM PEAKIMHU C TIOMOIBIO CIIEKTPO(OTOMETPA, OIIpe/Ielisisl onTHIecKyo mioTHocTh (OIT) B
JBYXBOJHOBOM pexxume (450 HM oTHOcUTensHO 620 HM). CpenHee 3HaY€HHE ONTHYECKO MIOTHOCTH OTPHULATENBHBIX 00pa3loB
BBIYHCIBUIN 110 cleayiomeit hopmyie:

K1+K2+K3
ONKep=—""—

3HaueHUe KpUTHIecKoi ontuaeckoii miotHoctH (OIlkp) paccunteBamm o ¢popmyrne: Ollkp = OII Kep + 0,15

O6pa3zmsr  ceBoporok, nmetomue OIl Gonmee Bemmumnbl OIlkp, cumTaloT momoxuTenbHBIME, a MeHee OIlkp -
OTpPHUIATEIbHBIMU.

YyBCTBUTEIBHOCTH cII0c00a OMpenesuiy o GpopmyIie:
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I1

YysceTBUTEIbHOCTh = _x100%,
I1+J10

rae, I1 — KOJMYecTBO IMOJIOKUTENBHBIX Pe3y/IbTaToOB aHanu3a, JIO — KOJMYecTBO JIOKHOOTPUIATEIBHBIX PE3YIbTATOB aHAIIM3A.
CrieruuaHOCTH criocoba ompeelsuid 1o GopMyIIe:

0
O+JIII

rze, O — KOIMYIeCTBO OTPUIATENBHBIX Pe3yIbTaToB aHanu3a, JIIT — KoIYecTBO J0KHOIOJIOKHUTETBHBIX Pe3yJIbTaTOB aHAIN3A.

Pesyabtarbl M 06cy:kaeHue. JIONOJHHUTENBHOE HCIOJB30BAaHWE JUIA MMMOOWIM3alMM Ha TBepaod  (ase
peKOMOMHAHTHOTO aHTHreHa p4l, accOMUPOBaHHOrO ¢ HapyxHOW MemOpaHoit Treponema pallidum, MO3BOIHIO TOBBICUTH
YyBCTBUTENILHOCTh aHaiu3a. Tak JUIl CBIBOPOTOK KPOBH CO CTaAWM MEPBHYHOrO CHU(UINCA XapaKTEPHO 3HAYUTENBHOE
npeo0iaiaHie B COCTaBE aHTHUTEN K aHTUTEHY p41 U JONOJIHUTENbHOE BBISIBICHAE aHTHTEN K ATOMY OJIKy Hapy:KHOH MeMOpaHbI
TpenoHeMsI (110 IpeuIaraeMoMy CIoco0y) MPeoCTaBIIeT MUPOKHE BO3MOXKHOCTH I AUArHOCTHKU ITEPBHYHOTO CH(IIIHCA.

Hcnonp3oBanne KOMIO3UINE MOHOKIOHAJIBHBEIX aHTUTEN |gM 1 |gG, KOHBIOTHPOBAaHHEIX ¢ IMEPOKCUIA30H, MO3BOIMIO
BBIIBIIITH HE TOJIBKO XPOHUUECKOE TeUECHHE 3a00JieBaHMsl, HO M HHHIpoBaHue Treponema pallidum Ha paHHHX cTagusX, ¥ HA
CTaJUsIX peaKkTHUBAMN MH(PEKINOHHOTO MPOIlecca, a TAkKe COXpaHEHHe 09aroB MepcuCTeHTHOH nHdekmy. VIMMyHOTTI00y ITHHBI
IgM — nanbonee paHHHE MapKepbl TPEIOHEMHON MH(EKUIUH CIy)XaT WHAMKATOPOM aKTHBHOCTH MH(EKIIMOHHOTO Ipolecca U
MOTYT OBITH OOHAPYKEHbI HAUMHAsl CO BTOPOW HEJENH MOCIIEe 3apasKeHHS.

KauecTBeHHbIE XapaKTEPUCTHKU HCIIONB30BAHHOIO CIOC00a (IO M3BECTHOMY) ULl PAHHErO BBIBICHMS aHTHUTEN K
Treponema Pallidum nipusenens! B Tabuie 1:

Tabnuya 1. Cpasnumenvhovle pe3yiomamsl cneyuuueckoli aKmueHoCmu
1O NPOMOMuUny U npeodiazaemMomy cnocooy

Cnenupuynocrts = x100%,

Ioka3zarens cnenupuyeckoii aKTHBHOCTH PesyabTarsl no npororuny PesyibTaTel 0 npeaiaraeMomy
crnocody
YyBCTBHTEJIBbHOCTH 95,5% 100%
C ¢uunocTn 96,7% 100%

JlaHHble, TpHBEICHHbIE B Tabmuue 1, CBHIETENBCTBYIOT O BBICOKMX IIOKAa3aTelsiX CHEUU(pHUYECKONH aKTHBHOCTH
npeanaraeMoro cmocoba. Bce BepudunmpoBaHHBIE CBIBOPOTKH, colepamiue aHtutena K Treponema pallidum, Oputn
OTIpeNieNieHbl KaK TOJIOKUTEIbHBIE, Bce BepH(UIIPOBAHHBIE CHIBOPOTKH, HE coAepikamue aHTuTena K Treponema pallidum,
OBUIM OTIpe/IeIICHbl KaK OTPHIaTeNbHbIe. [10TydeHHbIC JaHHbIC TPUBEACHBI B Ta0IULE 2!

Taonuua 2. Pezynomamot HDA-uccnedosanuii npu ouaeHoCmuKe CUGUIUCAa u ux 803MONCHASL UHMEPNPEMayusl.

Hanunuue cneunduueckux antures
nporus Treponema pallidum Cranus 3a60;1eBanust
1gG IgM 19G u IgM
- + + Pannss cramua cuduanca (OKOHYaHME WHKYOAlMOHHOTO TMEpHOJa — Hayajlo
IEPBHYHOTO CEPOHEraTHBHOTO CH(HIICa)
+ + + OKoHYaHHE  TMEPBMYHOTO  CEPOHEraTHMBHOIO,  MEPBUYHBIH  CEPONO3HTHBHBIMH,
BTOPUYHBII aKTUBHBII, BTOPHYHbIH PELMIMBHEIH CHHMIHC
+ - + BTOpHUHEIH CKpHITBIH MO0 NpoJIeYeHHBIH CH(pHIHC

Kak BugHO M3 maHHBIX TaOmuipl 2 OOJBHOIOE 3HAYCHWE TSI OOHApYKCHHs 3a00NeBaHMsS Ha BCEX CTAAUAX HMEET
onpeneneane anturen kiaacco 1gG u IgM k Treponema pallidum u, rcnonp30BaHHE KOMIO3HIMA MOHOKJIOHABHBIX aHTUTEI
IgM u 1gG, KOHBIOTHPOBAaHHBIX C MEPOKCHIA30M M3 KOPHS XpEHa, MO3BOJISET ONPENeIATh aHTUTENa KO BCEM TPEM aHTHTCHAM
Treponema pallidum, IMMOOMITI30BaHHBIM Ha TBEPIOH (a3e, Ha BCeX CTaAUsIX 3a00JIeBaHMs.

Takum oOpa3oM mpemaraeMblii crmoco0 B COBOKYITHOCTH BCEX OTJIMYHTEIBHBIX IPU3HAKOB IO3BOJIMI CO3/ATh
3¢ (eKTHBHYI0 M YIOOHYIO B HCIOJBb30BAHMU AWATHOCTHYECKYIO TECT-CHCTEMY C BBICOKHMH IOKa3aTesIMH CIHElH(UIecKOi
AKTUBHOCTH JJIsI BBISIBJICHUS] PAHHETO U XPOHMYECKOTO TeUeHHsI 3a00JI1eBaHUs CU(PUITICOM.

BeiBoabl. TecT-cucrema mo3BosisieT MPOBOAUTD TUATHOCTHKY BPOXKJICHHOTO CH(UITICA Y HOBOPOXKACHHBIX, PETHCTPALIUIO
nepBUYHOTO cudumca, 1 PepeHINIPOBaHIE CEPOPEIUCTHBHBIX (PopM 3a00TIeBaHUS OT JOKHOU CEPOPE3UCTEHTHOCTH, a TAKXKE
OIIpeNeNATh XPOHUYECKYI0 (hopMy 3ab0seBaHMs. BhIMyck B IPOMBIIUIEHHOM MacIITade TeCT-CUCTEMbI, IIPOM3BOAUMON O
npeiaraeMomy croco0y, U IpIMEHEHHe ee B JTab0paTOPHAX KIMHUK IS THATHOCTHKU U CBOEBPEMEHHOTO BBISBICHHS OOJIBHBIX
CpeaH HacelIeHHs, CIOCOOCTBYET CHIDKCHHUIO YPOBHS PACIPOCTPaHEHHUs OMTAaCHOTO HHPEKIIMOHHOTO 3a00eBanus B PecryOmike
V36ekucran.
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IZOSIANATLAR VA KARBAMATLARNI SINTEZ QILISH USULLARI
Annotatsiya
Magqolada Kurtius, Losen, Hofman va Shmidt reaksiyalari orgali izosianatlarni olish usullari berilgan. Fosgen yordamida
izosianatlar, xloroformiat, karbamoil xloridlar, mochevina, karbonatlar bilan sintezi, karbamatlarni sintez gilishning magbul
usullari aminlar yoki spirtlarning fosgenli hosilalari hamda karbamatlarni fosgensiz usuli mochevinaning spirtlar bilan reaksiyasi
orgali sintez gilish usullari keltirilgan.
Kalit so‘zlar: izosianat, karbamat, uretan, mochevina, xloroformiat, karbamoil xlorid, karbonat, amin, spirt, fosgen

METO/bI CUHTE3A U30IIMUAHATA U KAPBAMATA
AnHOTaLUA

B craThe npencraBieHs METOIBI TTOJTyYeHHs H30IMaHaToB peakiusamu Kypruyca, Jlocena, 'opmana u llImuara. [pencraineHst
CHHTE3 M30LMAHATOB, XJophopMuara, KapOaMOWIXIOPHIOB, MOYEBHHBI, KapOOHATOB ¢ IOMOIIBIO ()OCTeHa, IpHEMIIEMBIE
METOJIbI CHHTE3a Kap0aMaToB, (pOCTEHIPOM3BOAHBIX AMHHOB WM CIHPTOB, a TaKXKe METOABI CHHTe3a KapOaMaToB peakifueit
MOYEBHHBI CO criupTaMu 0e3 GocreHa.

KiroueBble cjoBa: m30omuaHaT, kKapbOamar, ypeTaH, MOYEBHHA, XJopdopMuar, kapOaMomIXiopua, KapOOHAT, aMWH, CIHPT,
¢ocren.

METHODS FOR ISOCYANATE AND CARBAMATE SYNTHESIS
Annotation
The article presents methods for the production of isocyanates by the reactions of Curtius, Losen, Hoffmann and Schmidt. The
synthesis of isocyanates, chloroformate, carbamoyl chlorides, urea, carbonates using phosgene, acceptable methods for the
synthesis of carbamates, phosgene derivatives of amines or alcohols, as well as methods for the synthesis of carbamates by the
reaction of urea with alcohols without phosgene are presented.
Key words: isocyanate, carbamate, urethane, urea, chloroformate, carbamoyl chloride, carbonate, amine, alcohol, phosgene.

Kirish. Hozirgi kunda izosianatlar va karbamatlar ularning hosilalari biologik faol birikmalarning asosiy organik sintez
sohasida o’ta reaksion topiluvchan sintonlar bo’lib hisoblanadi. Izosianatlar va karbamatlar kimyosi, ularning olinish usullari,
kimyoviy xossalari, ularning hosilalaridan gishloq xo0’jaligida pestitsidlik, gerbitsidlik, fungitsidlik, insektitsidlik, nematotsidlik,
akaratsidlik, bakteritsidlik xossalarini o’rganuvchi bir qator patentlar, maqolalar va monografiyalar chop etilgan.

Shuningdek, sintez qilingan moddalar boshqa organik sintez moddalariga nisbatan ancha afzal bo’lib, karbamat
hosilalarini sintezi jarayonida gazsimon va gattiq chigindilar hosil bo’lmaydi. Demak, bis-karbamat hosilalarini ishlab chigilgan
chigindisiz texnologiyasi o‘zining bir bosqichliligi, iqtisodiy nuqtai-nazardan arzonligi, chigindilar chigmasligi, gisga vaqt va
xona haroratida reaksiya jarayonini yuqori unum bilan hosil bo‘lishi organik sintez sohasida katta ahamiyatga ega. Bugungi
kunda ularni sintez gilishning yangi usullari paydo bo'lImoqda.

Izosianatlarni sintez qilish usullari. Izosianat kislotasi alkil hosilasi hisoblanib, u ham sianat kislotasi kabi (O=C=N-H)
begaror birikmadir. Izosianatlar esa bargaror birikmalardir. l1zosianatlarning gidrolizlanishi natijasida N-alkil N-arilkarbon
kislotalari hosil bo'ladi, bu juda beqaror birikmalar va darhol karbonat angidridga aylanadi. Ular birlamchi aminga parchalanadi.
Quyida izosianatlarni sintez gilish usullaridan ba'zilari keltirilgan.

Izosianatlarni laboratoriyada kumush sianatni alkilgalogenidlar yoki dialkil sulfat bilan alkillash orqgali sintez gilish eng
qulay usullardan biri hisoblanadi:

R2S04 + 2KNCO— 2RNCO + K2S04
RX + AgOCN —RNCO + AgX
RCOX + MeOCN — RCON=C=0 + MeX
Me = Na, K, Ag ...
I1zosianatlar izonitril va izotiosianatlarning HgO bilan reaksiyasidan ham olinadi.
RN=C + HgO —»RN=C=0 + Hg
RN=C=S + HgO —»RN=C=0 + HgS

Kurtius, Losen, Hofman va Shmidt reaksiyalarida izosianatlarni sintez qilish usullari o‘rganilgan. Ammo Kurtius
reaksiyasida ishlatiladigan azot portlovchi xususiyatiga ega bo'lgani uchun go‘llash ancha qgiyin. Losen reaksiyasini ham go'llash
cheklangan, Hofman va Shmidt reaksiyalarida unumdorlik ancha past bo’ladi.

Reagentlarning keng spektridan foydalangan holda turli usullar bilan karbamatlarni sintez gilishga bag'ishlangan organik
birikmalarning turli sinflariga mansub ko'plab tadgiqot ishlari mavjud.

Karbamatlarni olishning asosiy usullari tagdim etilgan usullarga ko'ra karbonillovchi moddalarning tuzilishiga asoslanib,
shartli ravishda 3 uch guruhga bo'linadi.
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1. Fosgen yordamida izotsianatlar, xloroformiatlar va karbamoil xloridlar ta’sir ettirib sanoatda alifatik karbamatlarni
olish;

2.Mochevina, karbonatlar va karbamatlarni sintez gilishning magbul usullari aminlar yoki spirtlarning fosgenli hosilalari
orqali

3. Fosgensiz usul mochevinaning spirtlar bilan reaksiyasi orgali olinadi.

Fosgen yordamida izosianatlar, xloroformiatlar, karbamoilxloridlarni qo’llab alifatik karbamatlarning olinishi.
Karbamatlarni ishlab chigarish usullarining aksariyati bosgichlardan birida fosgen yoki fosgen hosilalarini go'llash bilan bog'liq.
Spirtlarning izosianatlar bilan o'zaro ta'siri eng oddiy va ko'p ishlatiladigan usullardan biriu hisoblanadi:

RHN. _OR'
RNCO + ROH — \[r

o]
Ushbu usulda mahsulot yuqori unum bilan hosil bo‘ladi. Sanoat aminlarni yoki ularning tuzlarini fosgen bilan ta’siri
orqali dastlabki izosianatlar olinadi.
1884 yilda V. Xenchel birlamchi aminlarni fosgen bilan reaksiyaga kiritish orqali izosianat olishga muvaffaq bo‘lgan:

RNH, + COCI, ——= RNCO + 2HCI

RNH,-HCl+ COCl, —= RNCO + 3 HCl

1888 yilda ko'rsatilgan sxema bo'yicha L. Gutterman va G. Shmidt yugori unumdorlikka ega metilizosianatni metilamin
gidroxlorid eritmasi 250°C da fosgen bilan ishlov berildi, keyin metilkarbamin kislotaning xlorangidridi kalsiy oksidi bilan
termik ishlov beriladi:

CH,HN.__.CI

T +2 HC

o]

CH,NH,-HCI + COCL,

2CHHN.__Cl 4 s¢ca0

N

o]
Hozirgi vaqtda birlamchi aminlar va ularning tuzlariga fosgen ta’sir ettirib, yugori unumdorlik va selektivlik ega bo‘lgan
karbamoilxlorid va izosianatlarni hosil qilish usullari sanoatda keng go‘llanilmoqgda. Shuni ta'kidlash kerakki, ko'pincha
fosgenlash jarayonlari yuqori haroratda gaynaydigan inert erituvchilar odatda aromatik uglevodorodlar muhitida amalga
oshiriladi. Alkil izosianatlarning 1,2,4- hosilalarining sintezi amalda xlorobenzol, o-dixlorbenzol, tritlorbenzol, toluol, ksilen kabi
inert erituvchilar bilan amin gidroxlorid eritmasi sig'imli apparatda teskari muzlatgichda gizdirilganda fosgenlanadi. Jarayon
tugagandan so'ng, reaksiya massasiga quruq havo bilan purkaladi. lzosianatni ajratish uchun vodorod xloridli vakuumli
ajratgichdan go'llaniladi. Bu usul yordamida mualliflar yugori unumdorlikka ega bir gator izosianatlarni sintez gilingan.

Bizga ma’lumki, izosianatlar oraliq mahsulotlar bo‘lib, bir gator yirik tonnali ishlab chigarish uchun asosiy xomashyo
hisoblanadi. Alifatik diizosianatlar turli poliuretanlar ishlab chiqarishda, metilizosianat esa pestitsidlar sintezi qo‘llaniladi.

Ushbu birikmalarga doimiy talab yuqori bo‘lib, uzluksiz rejimda ishlab chiqarish yo‘lga qo‘yilgan hamda bir qator
ixtirolar ham patentlangan. Ba’zi ishlarda esa geksametilen diizosianat va izoforondiizosianatlar aminlar bilan fosgenni ikkita
aralashtirgichli reaktorlari yordamida uzluksiz aralashtirib sintez gilingan

I1zosianatlarni yugori unum bilan ishlab chigarish uchun aminlarning silillanishiga asoslangan usuldan foydalanadi:

2CH,NCO + CaCl, + Ca(OH),

(Me,Si),NH cocl,
RNH, ———>—= RNHSiMe, + RN(SiMe,), —————=
- NH, © - Me,SiCl
o 0]
— 0%, o+ R‘N)Lu —————= RNCO + ROCN
- Me,SiCl RNH cl SliMe - MeflCl
3 - HCI

Yuqoridagi sintez Lebedev tomonidan turli xil ikki bosqichli kremniyorganik birikmalar sintezi bo‘lib, bu usul
amingidroxloridlarining hosil bo'lishiga yo‘l qo‘ymaydi, reaksiya qaytmas jarayon bo‘lib, past haroratda sodir bo'ladi,
izosianatlarning chigish unumi 40-77%. Birinchi bosgichda birlamchi aminga suvsiz toluolda konsentrlangan sulfat kislota yoki
trimetilxlorosilan ishtirokida geksametildisilazan trietilamindan sililamin deyarli migdoriy hosilda olinadi.

Keyin u 0°C da fosgenning toluoldagi eritmasiga tomchilab yuboriladi, shundan so'ng reaksiya massasi 105°C da
saglanadi va distillangan. Biroq, sifatida ishlatilganda ba'zi almashtirilgan benzilaminlarning substrati, ajralmas aralashma olinadi
tegishli sianatning 5-6% ni 0'z ichiga olgan mahsulotlar gayta ishlanadi.

Hozirgi kunda kimyo sanoatida izosianat" texnologiyasi bo'yicha penopoliuretan hosilarini sintezi izotsianat gidrolizining
parallel jarayoni bilan bog'liq bo‘lib, karbonat angidridning chiqishiga olib keladi.

o

H,O
RNCO —2—= Py
RNH™ ~OH

TO;- RNH,

Fosgen yordamida karbamatlarni olishning yana bir usuli bu ikkilamchi aminlarning fosgenlanishi bo‘lib, bunda modda
mahsuloti izotsianat emas, balki N,N-almashingan karbamoilxlorid hosil bo‘ladi. Reaksiya mahsulotida vodorod
xloridningborligi izotsianatlarning hosil bo‘lishiga qarshilik qilganligi uchun N,N-almashingan karbamoilxloridni spirtlar bilan
reaksiyasi N,N-almashingan karbamatlarga olib keladi:
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RR"N.__ _Cl
R'R'NH + COCl, —= \ﬂ/ + HCl
o}
RR'N_ _Cl RO_ _NRR"
\ﬂ/ + ROH —= \ﬂ/ + HCl
o) o)

I1zosianatlar, karbamoilxloridlarni spirtlar, bilan reaksiyaga kirishib karbamatlarni hosil gilishi mexanizmi va kinetikasi
adabiyotlarda keng yoritilgan va o‘rganilgan. Jarayon juda past haroratda (0-100°C), inert erituvchida olib borilsa, uchlamchi
aminlar esa, (mis va galay) katalizatorlari ta’sirida olib boriladi.

Karbonat va mochevinalardan karbamatlarni sintez qgilish usullari. Fosgenning ikki hissa ko’p mol miqdorda olingan
spirtlar bilan ta’sirining asosiy mahsulotlari organik karbonatlar hisoblanadi. Ularning aminlar ta’siridagi aminolizi karbamatlarni
hosil bo’lishiga olib keladi.

RO_ _OR
2ROH + COCl, —= \ﬂ/ + 2 HCI

o]

RO OR '
I 4+ RNH, ——= RNHYOR + ROH
o 0
Ushbu reaksiyani birinchi marta 1845 yilda Kaurs tomonidan o‘rganilgan. Yuqoridagi reaksiya mexanizmi orqali dietil
karbonat va ammiakdan o-etilkarbamatni sintez qildi. Karbamatlarni shu tarzda ishlab chiqarish usuli juda qulay usul bo‘lib,
reaksiya juda yumshoq sharoitda, past haroratda (20-130°C) va xloroformiatlardan foydalanishdan farqli o'laroq, karbonillovchi
agentlar sifatida karbamoilxloridlardan foydalanilganda vodorod xlorid reaksiyaga kirishuvchi aminni bog'laydi. Ko'pincha
jarayon katalizlanadi va erituvchi sifatida karbonat va ba'zi inert moddalar ham ishlatiladi.
Kimyoda qo'llaniladigan karbonillashtiruvchi moddalarning ikkinchi guruhi bu uretanlarning sintezi bo‘lib,
karbonatlardan karbamatlarni qayta eterifikatsiyalanishi orgali olinadi:

RHN OR' RHN oOR"

I+ ROH—— hig

0 - R'OH o

Karbamatlarni olishning uchinchi usuli fosgensiz usul bo‘lib, mochevinaning spirtlar bilan reaksiyasi hisoblanadi.
Birinchi marta fosgensiz usul bilan karbamatlar sintezini 1871 yilda A.V.Goffman tomonidan amalga oshirilgan. U O-
etilkarbamatni bosim ostida va 150°C haroratda etanolning karbamid bilan o'zaro reaksiyasi orqali sintez qildi.

Yuqorida keltirilgan texnologiyalardan fargli ravishda olimlar tomonidan karbamat va izosianatlarni olishni fosgensiz
sintezi kamchiliklardan xoli va juda istigbolli hisoblanadi. Bu usul etilen karbonatning aminolizi asosida olib borilib,
pereterifikatsiya yoki termik jarayonlar asosida izosianat mahsulotlari sintez gilinadi:

o]

RNH, RNH_ _O ROH RNH._ _OR'
OJJ\O % Ty on hil
(0] .HO\/\ o
OH
t°C|-ROH
e
_HO\/\
OH RNCO

Shuni ta'kidlash kerakki, bu usulda ishlatiladigan boshlang'ich mahsulot etilen karbonat etilenoksidining uglerod oksidi
(IV) bilan karbonillanishi mahsuloti bo‘lib hisoblanadi:
Q

X

o” o
S

,_9_\ + co,

Olimlar tomonidan sintez gilingan boshga bir ishda esa, karbamid bilan etilenglikolning ta’sirlashishi natijasida O-2-
gidroksietil-N-alkilkarbamat hosil bo“lib, uning dieterifikatsiyasi va parchalanishi orgali etilen karbonatni olingan:
0]
i M
J_L + HO._\//\ OH o O + 2 NH,
H,N™ NH, /
Hozirgi kunda etilen karbonat olishning OMEGA (Shell) va METEOR™ (Dow) texnologiyalari asosidagi samarali
usullari monoetilen glikolning gidrolizlanishi hisoblanadi.
Xulosa. Maqolada izosianat va karbamatlarni sintez gilishning fosgenli va fosgensiz usullari hamda mochevina,

karbonatlar bilan sintez usullari o'rganilgan. Karbonat usulidan sanoatda karbamatlar ishlab chigarilishining muhim omillari
keltirilgan.
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POLYMER COMPOSITIONS BASED ON POLYANILINE AND NIO
Annotation

In this research work, composite materials based on polyaniline containing different amounts of NiO were obtained and their
electrophysical properties were investigated. Polymer compositions were obtained by oxidative polymerization of aniline in NiO
suspension. The identification of the compounds was carried out by analyzing their IR- and Raman spectra. The electrical
conductivity of the compositions was studied and it was found that the samples containing 15 mass % NiO have the highest
conductivity.

Key words: aniline, polyaniline, semiconductors, polymer compositions, nickel oxide, electrical conductivity.

MNOJIMUMEPHBIE KOMIIO3UIINU HA OCHOBE IOJIMAHUJIMHA U NIO
AnHOTaLUA

B nmanHOl uccnemoBaTenbckol paboOTe IMOJIYYSHBI KOMITO3HMIMOHHBIE MaTepHalbl HAa OCHOBE MOJMAaHWIMHA, COJEprKaliue
paznmuunoe konmuecTBo NiO, u ncciieoBaHbl MX ANEKTpodH3nUecKre cBoWCTBa. IoJIMMepHbIe KOMIIO3UINK ObLIN TOJTYYEHbBI
OKHUCIIUTENIbHOH MmonuMepu3anueii annimna B cycriensun NiO. MneHTndukaiuo coeAMHEHNH OCYILECTBISUIN TyTeM aHaIn3a UX
HK- u Paman-criektpoB. M3ydeHa 3eKTpONPOBOJHOCTE KOMITIO3UIMN W YCTAHOBJIEHO, YTO HANOONBIIYIO IPOBOAUMOCTh MUMEIOT
o6pasipl, cofepxaiue 15 mace. % NiO.

KnioueBble cji0Ba: aHWINMH, IOJHAHWINH, TIOJTYIPOBOAHUKY, TIOIUMEPHbIE KOMIIO3ULIMU, OKCHU]] HUKEIIS, SJIEKTPOIPOBOIHOCTD.

POLIANILIN VA NIO ASOSIDAGI POLIMER KOMPOZITSIYALAR
Annotatsiya

Ushbu tadgiqot ishida tarkibida turli xil migdorda NiO tutgan polianilin asosidagi kompozitsion materiallari olingan va ularning
elektrofizik xossalari tadgiq gilingan. Polimer kompozitsiyalar anilinni NiO suspenziyasida oksidlanishli polimerlash yordamida
olindi. Kompozitsiyalarning identifikatsiyasi ularni IR- va Raman spektrlarini taxlil qilish orgali amalga oshirildi.
Kompozitsiyalarning elektr o‘tkazuvchanligi o‘rganilib tarkibida 15 massa % NiO tutgan namunalarning eng yuqori
o‘tkazuvchanlikka ega ekanligi aniqlandi.

Kalit so‘zlar: anilin, polianilin, yarimo‘tkazgichlar, polimer kompozitsiyalar, nikel oksidi, elektr o‘tkazuvchanlik.

Kirish. So‘nggi yillarda polianilin (PANI) asosidagi elektr o‘tkazuvchi polimer materiallarga bo‘lgan qizigish katta.
Sababi PANIni turli usullar yordamida sintez gilish mumkinligi, olingan polimerlarning oksidlanish-gaytarilish reaksiyalariga
faol kirishishi, yuqori xarorat va kimyoviy ta’sirlarga chidamliligi kabi xossasiga ega ekanligi bilan bog‘liq bo‘lib, bu undan
amalyotda keng foydalanish imkonini beradi [1]. Shu bilan birga PANI namlik, quyosh va ultrabinafsha nurlanishi kabi atrof-
muhit omillari ta'sir gilganda degradatsiyaga moyilligi hamda uning elektr o‘tkazuvchanligi undagi dopand miqdori va turiga
bog‘liq ekanligi ham ma'lum. Shuning uchun ham xozirda PANIning mexanik va elektrofizik xossalarini yaxshilashga garatilgan
ilmiy tadqiqotlarga e’tibor katta. PANI tarkibiga turli birikmalar kiritish orgali u asosidagi kompozitsiyalarni olish, mazkur
polimerning xossalarini maqgsadli ravishda o‘zgartirish usullaridan biri hisoblanadi [2, 3, 4]. PANI tarkibiga turli metall va metall
oksidlarini kiritish orgali superotkazuvchanlik [5], fototermik adsorbentlik [6], katilitik [7], antibakterial [8] va boshqga bir gator
xossalarga ega materiallar hamda turli sensorlar [9, 10], antikorrozion goplamalar [11, 12] olish mumkinligi ko‘rsatib berilgan.
Bundan tashqgari, PANI asosidagi kompozitlarning degradatsiyaga chidamliligi [13] hamda mexanik mustaxkamligi ham [14]
polimernikidan yuqoriroq ekanligi aniglangan. Shuning uchun ham PANI asosida turli kompozitsiyalar olishga bag‘ishlangan
tadqiqotlar soni yildan yilga ortib, bu ushbu sohadagi izlanishlarning dolzarb ekanligini ko‘rsatadi.

Mazkur tadgigot ishining magsadi PANI tarkibiga NiO zarrachalarini kiritish orqali, turli tarkibga ega PANI/NiO
kompozitlarini olish hamda ularning elektr o‘tkazuvchanligini o‘ganish hisoblanadi.

Foydalanilgan reagentlar va tajribalar olib borish metodikasi. Foydalanilgan reaktivlar. Anilin (ANI) — CeHsNH,
(ACS reagent, Sigma-Aldrich), foydalanishdan oldin ikki marta haydash orgali tozalandi. Ammoniy persulfat (APS) —
(NHa4)2S20s, (ACS reagent, Sigma-Aldrich) “analitik toza” markali bo‘lgani uchun ham to‘g’ridan to‘g’ri ishlatildi.
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Polianilin sintezi. Anilinni polimerlash jarayoni 0-5 °C xarorat oralig‘ida 2 soat davomida olib borildi. Hosil bo’lgan
polimerdan oligomerlarni ajratish magsadida avval astseton va etanol so‘ngra distillangan suv bilan bir necha marta yuvildi.
Olingan PANI namunalari quritish shkafida 2 soat davomida 85 — 90 °C haroratda massasi o0‘zgarmay qolgunicha quritildi.

PANI/NiIO kompozitsiyasini olish. Kompozitsiya olish jarayoni 2 bosgichda amalga oshirildi. Dastlab 5 ml ANI 50 ml 1
M HCI eritmasida eritildi va ushbu eritmaga ma’lum miqdordagi NiO qo‘shilib magnitli aralashtirgichda 10-15 dagiga
aralashtirildi. Ushbu aralashmaga APSning 50 ml 1 M 1i eritmasi oksidlovchi sifatida qo‘shilishi natijasida ANI-HCI ning
oksidlanishli polimerlanishi kuzatildi. Polimer hosil bo‘lish jarayonida eritma rangining binafsha rangga kirishi kuzatiladi.
Polimerlanish jarayoni 2 soat davomida intensiv ravishda aralashtirib turgan holda amalga oshirildi. So‘ngra reaksion aralashma
24 soat davomida xona xaroratida qoldirildi. Bunda reaksion aralashma ikki fazaga, suyuq faza va to‘q yashil rangli kompozitsiya
cho‘kmasiga ajraladi. Ushbu cho‘kma eritmadan sentrifugalash yordamida ajratib olinib, turli erituvchilar bilan yuvilgach 2 soat
davomida 85 — 90 °C haroratda quritildi. Kompozitsiya olish jarayoninig umumiy sxemasi 1-rasmda keltirilgan.

APS
eritmasi

NiO

‘ suspenziyasi

Sovitish

e

Anilin =
eritmasi

=0-s °C Yashil cho'kma
Magnitli
aralashtirgich
1-rasm. PANI/NiO kompozitsiyasini olish jarayonining sxemasi
Polimerning tok o‘tkazuvchanligi voltampermetriya usulida M2000.1 markali mikroampermetr (Germaniya) va V5-9
markali Voltmetr (Rossiya) uskunalaridan foydalangan holda aniglandi.
Polimerlarning tok o’tkazuvchanliklarini quyida keltirilgan tenglama yordamida xisoblandi:
a(f)=c(f—fp)
oc=1R
o — elektr o ‘tkazuvchanlik; f — elektr o‘tkazuvchi materialning xajmiy ulushi; ¢ — konstanta; t — kritik daraja. R— elektr

garshilik.
Olingan natijalar va ularning taxlili. Suvli eritmada anilinni APS ta'sirida oksidlanishli polimerlanishining umumiy

reaksiya mexanizmini quyidagicha ifodalash mumkin:

4n @—NH: HCI + Sn (NH4):25:20%

Anilin gidroxlorid ammoniy persulfat

NH NH—@—I\H NH
ClG)@ Cl'e::I "

polianilin gidroxlorid (emiraldin tuzi)

+ 2n HCI + 5n HaSOy + 5n (NH4)2504

Jarayon kation polimerlanish mexanizmida boradi. PANI va PANI/NiO kompozitsiyasi, qora kukunsimon moddalar
bo‘lib, suvda va organik erituvchilarning ko‘pchiligida erimaydi. Olingan polimer va kompozitsiyaning identifikatsiyasi ularning
1Q- va Raman spektrlarini taxlil gilish orgali amalga oshirildi. 2-rasmda PANI va PANI/NiO ning 1Q-spektrlari keltirilgan.
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2-rasm. PANI va PANI/NiO (tarkibida 10% NiO tutgan)ning 1Q- spektrlari.
2- rasmda keltirilgan spektrlarni taxlili natijalari 1 jadvalda keltirilgan.
1-jadval
PANI va PANI/NIO ning 1Q- spektri taxlili natijalari
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To’lqin uzunligi, sm™ . . -
- Asosiy funksional guruhlar tavsifi
PANI PANI/NiO
1579 1523 Fenazin xalgasiga oid simmetrik valent tebranish
3625-3443 3284 N-H bog‘ning assimetrik valent tebranishi
2922 3095 NH* ga xos valent tebranish
1579-1494 1650-1622 Ikkilamchi aminlarga xos deformatsion tebranish
1494 1523 Aromatik xalgadagi C=C bog‘iga xos tebranishi
1374 1378 C-H simmetrik defarmatsion tebranishshi
1300 1445 C-N bog‘ining valent tebranishi
1254 1256 Ikkilamchi aromatik aminga xos C-N bog‘ning tebranishi
1139 1194 Benzo_l x:_ilqasldagl 1,4 o’rin almashgan C-H bog’iga xos valent
tebranishi
Aromatik xalgadagi 1,4 o’rin almashgan C-H bog’iga xos
819 890 y Lo
deformatsion tebranishi
730 766 Mono almashgan aromatik birikmalarga xos valent tebranish.
_ 905 NiO dagi Ni-O ga xos bo ‘Igan assimmetriik valent tebranishi
_ 429 NiO dagi Ni-O bog’iga xos simmetrik valent tebranish

1-Jadvalda keltirilgan ma'lumotlardan ko‘rinib turibdiki, PANI va PANI/NiO kompozitsiyning 1Q- spektrlarida sezilarli
farglar mavjud. Kompozitsiya spektrida PANIga xo0s ba’zi bir cho‘qqgilarni to‘lqin uzunligi siljiganini kuzatish mumkin. Shu
bilan birgalikda kompozitsiyaning 1Q-spektrida 905 va 429 sm soxalarida cho‘qqilar mavjud bo‘lib, ular Ni—O bog‘iga xos
xisoblanadi. Bu kompozitsiya tarkibida NiO zarrachalari mavjudligini ko‘rsatadi. Kompozitsiya tarkibida PANI ga xos barcha
cho‘qqgilarning saqlanib qolganligi polimer va NiO orasida kimyoviy bog‘lanish mavjud emasligini ko‘rsatadi. Ba’zi bir
cho‘qqilarning to‘lqin uzunligini siljishi esa komponentlar orasida kuchsiz elektrostatik yoki boshqa fizik ta’sirlar mavjudligini
anglatadi.

Kompozitsiyalarning tarkibi shuningdek yana bir zamonaviy fizikaviy tadgiqot usuli Raman spektrlarini taxlil qgilish
orgali ham amalga oshirildi (3-rasm). Chunik Raman spektroskopiyasi “barmoq izi” sohasidagi o’zgarishlarni yanada aniqroq
tushunishga yordam berib, kompozitsiyalar tarkibini aniglashda samaralidir.

Raman infensivligi
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3-rasm. PANI/NiO kompozitining Raman spektri

2-jadval
PANI/NiO ning Raman- spektri taxlili natijalari
To’lgin uzunligi sm™* Asosiy funksional guruhlar tavsifi

4245 Ni-O dagi simmetrik valent tebranishiga xos bir fononli LO tarqgalish rejimi

527-522 Ni-O dagi assimmetrik valent tebranishlarga xos bir fononli TO targalish rejimi

859-806 Polianilin halga tuzilishidagi C-H bog’larining xalga tekisligidan tashqari tebranishlariga
1092 polianilindagi C-N cho’zilgan tebranishlari
1170 polianilin zanjiridagi C-C cho’zilgan tebranishlari
1371 polianilin halga tuzilishidagi C-H bog’lariga
1337 Delokallashgan C —N **polyaron tuzilishiga xos tebranish
1452 Xinoid halqasidagi C = N bog’iga xos valent tebranish
1594 Xinoid halgasidagi C = C bog’iga xos valent tebranish
1507 Xinoid halgasidagiN — H bog’iga xos valent tebranish

1901-1850 NiO dagi Ni-O cho?zilgan tebranishlari

3567 polianilin strukturasidagi N-H cho'zilgan tebranishlari

NiO ga xos bo’lgan 424 sm™ soha bir fononli bo’ylama optik fonon usuli (LO) va ko’ndalang oktik fononlar usuli (TO)
targalish bilan bog’liq. 1092 sm™ diapozonidagi cho’qqilar 2 LO targalish uchun x0s.1500 sm™ diapozonidagi cho’qqi Ni—O
kuchli bog’lanishning 2 magnonli (2M) tarqalishi bilan bog’liq.

PANI/NiO polimer kompozitning 1300-1500 sm™ sohadagi cho‘qgilar mavjudligi bu PANIning asosiy kimyoviy
tuzilishida o‘zgarish yo‘qligini va 424, 527, 1901 sm™ soxalardagi cho’qgilar xam NiOni polimer tarkibida mavjud ekanligini
tasdiglaydi.

Polianilinng asosiy xossalaridan biri uning elektr toki o’tkazuvchanligidir. Shuning uchun xam olingan kompozitning
elektr o’tkazuvchanligi tarkibida turlicha massa % larda NiO bo‘lgan PANI/NiO kompozitlari siklik voltampermetriya usulida
o’rganildi (4-rasm).
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4-rasm. PANI/NiO kompozitsiyalarining elektr o ‘tkazuvchanliklari.
Olingan natijalardan ko’rish mumkinki, tarkibida turlicha massa % da NiO tutgan PANI/NiO polimer kompozitsion
materiallar orasida, kompozitsiya tarkibida 15 % NiO tutgan namunalarning elektr o‘tkazuvchanligi eng yuqori giymatga ega
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ekanligi aniglandi. Elektr o'tkazuvchanligining bunday yaxshilanishi NiO zarralarining PANI ning o'tkazuvchanlik
xususiyatlariga sinergik ta'siri bilan bog'liqgdir. Kompozitsiya tarkibida NiO miqdorining yana oshirilishi natijasida elektr
o’tkazuvchanligini yana pasaytirib yuborishi ma'lum bo’ldi.

Xulosalar. Shunday qilib suvli eritmada oksidlanishli polimerlanish usulida PANI/NiO kompozitsiyasi sintez gilindi.
Sintezda monomerga nisbatan 5, 10, 15, 20, 25 % (mol nisbatlarda) MeO olindi. Sintez gilingan polimer kompozitsion
materialning spektroskopiya usuli yordamida 1Q va Raman spektrlari olindi. 1Q spektrlaridagi 905, 429 sm™ va Raman
spektridagi 424, 527, 1901 sm™ soxalardagi cho’qqilardan polimer matritsasida NiO ning muvofaqiytali kiritilganligi aniglandi.
Tarkibida monomerga nisbatan 15 % massa ulushda NiO tutgan PANI/NiO kompozitsiyalarining elketr o’tkazuvchanligi eng
yuqori ko’rsatgicha ega ekanligi anigqlandi. Umuman olganda, ushbu tadqiqot PANI/NiO kompozit materiallaridagi struktura-
xossa munosabatlarini tushunishga yordam beradi va moslashtirilgan elektr xususiyatlariga ega ilg'or materiallarni ishlab
chigarish uchun gimmatli tushunchalarni beradi.
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SYNTHESIS AND STRUCTURE OF A COMPLEX COMPOUND OF NICKEL (I11) FORMATE WITH SODIUM
ACETATE
Annotation
Complex compounds of nickel (II) formate with sodium acetate have been synthesized. To determine the composition of the
synthesized compounds, an elemental analysis was carried out. The coordination of reagents was analyzed based on changes in
the IR spectrum. A quantum chemical calculation was carried out to determine the spatial structure and energy parameters of the
synthesized compounds.
Keywords: coordination compound, polyhedral complex, elemental analysis, IR spectrum, quantum chemical calculation.

CHUHTE3 U CTPYKTYPA KOMIIJIEKCHOI'O COEAUHEHUSA ®OPMUATA HUKEJIA (II) C AHETATOM
HATPUA
AnHOTaLUA
CuHTe3upOBaHbl KOMIUIEKCHBIE coeamHeHus (opmumara Hukens (II) ¢ amerarom Hatpus. [ns ompenmeneHums cocraBa
CHHTE3MPOBAaHHBIX COCIWHEHUH OBLI NMpOBEIEH 3JIEMEHTHHIH aHamm3. KoopawmHanmuro peareHTOB aHAIM3HPOBAIM HAa OCHOBE
m3meHenus UK-cnekrpa. s ompeneneHus: MpoCTPaHCTBEHHOW CTPYKTYPHI M SHEPTeTHYECKHX IapaMeTPOB CHHTE3MPOBAHHBIX
COEIMHEHHNH OBLI IPOBEAEH KBAHTOBO-XUMHIECKHI pacyer.
KnroueBbie c10Ba: KOOPAMHAIMOHHOE COCAMHEHHE, MTOJINAIPOJIBHBIN KOMIUIEKC, dJIeMeHTHBIH aHanu3, UK-cnektp, kBaHTOBO-
XUMHYECKHH pacyer.

NIKEL (11) FORMIATINING NATRIY ATSETATI BILAN KOMPLEKS BIRIKMASI SINTEZI VA TUZILISHI
Annotasiya
Nikel (1) formiatining natriy atsetati bilan kompleks birikmasi sintez gilindi. Sintez gilingan birikmaning tarkibini aniglash
magsadida element tahlili amalga oshirildi. Reagentlarning koordinasiyalanishi 1Q - spektrining o‘zgarishi asosida tahlil gilindi.
Sintez gilingan birikmaning fazoviy tuzilishi va energiya parametrlarini aniglash uchun kvant-kimyoviy hisoblash amalga
oshirildi.
Kalit so‘zlar: koordinatsion birikma, poliyadroli kompleks, element tahlil, 1Q-spektr, kvant-kimyoviy hisoblash.

Kirish. Bugungi kunda geterometall biyadroli yangi aralashligandli koordinasion birikmalarni sintez gilish va ularning
xossalarini aniglash muhim ahamiyat kasb etadi. Ushbu guruh moddalari orasida lyuminessent, stimulyatorlik, magnit xossalarga
ega bo'lgan moddalarning bo'lishi ularni igtisodiyotning turli sohalarida keng go'llash imkoniyatini yaratadi. Bundan tashgari,
ushbu guruh koordinasion birikmalari juda ko'p sonli metall atomlari tutishi hisobiga alohida klasterlar hosil gilish xususiyatiga
ega bo'lib, turli moddalarni tirik organizmlarda tashuvchilar sifatida ham qo'llaniladi.

Respublikamizda ishlab chiqarish tarmogqlarini biozararlanishdan himoya qilishga alohida e’tibor qaratilmoqda,
jumladan, zararli turlar inventarizasiya qilinib, ularning viloyatlar kesimida tarqalish imkoniyatlari aniglandi, gishloq xo‘jaligi
ekinlarini zararli hasharot va boshqa invaziv turlardan himoya gilish usullari keng joriy qilindi, ularga garshi ekologik toza
hamda samarador preparatlar ishlab chigish va amaliyotga joriy etish borasida gator natijalarga erishilmogda. O‘zbekiston
Respublikasini yanada rivojlantirish bo‘yicha Harakatlar strategiyasida "atrof-muhit holatiga zarar etkazadigan muammolarning
oldini olish» ga garatilgan muhim vazifalar belgilab berilgan. Bu borada, jumladan, termitlarga garshi zamonaviy kurash chora-
tadbirlarini ishlab chigish va igtisodiy jihatdan arzon preparatlarni yaratish muhim ahamiyatga ega.

Mavzuga oid adabiyotlar tahlili. Yangi monoyadroli kompleks [Ni(n>O0CCMes)(n?-2,2"-bipy)(n?-CsHsNO)] ni
mis(Il) pivalat bilan ta’sirlashishidan yangi geterometall kompleksi [(n'-CeH7NO)NisCus(ps-OH)s(u-OOCCMes)6(n?-
00CCMes)2(uz n?>-CsHsNO)4 (11,m2-CsHeNO):2] hosil bo‘lishi aniglangan, bu birikma oz tuzilishi bilan pivalat va triftoratsetatli
Coz1o va Niio komplekslariga yaqin bo‘ladi.

Tarmogqli tuzilishli gomoyadroli komplekslar bilan bir gatorda adabiyotlarda geteroyadroli koordinasion birikmalar ham
keltirilgan, masalan, [Fe(lll)2Mz], bu yerda M = Mn(II), Co(IT), Ni(II) [1]. Bunday birikmalarning hosil bo‘lishi bir necha
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bosgichda amalga oshadi. Birinchi bosgichda [Fe(Hpoap-H)(NO3)(H20)2](NOz3)2-2H20 (Hpoap - H — deprotonirlangan O1 va
protonirlangan N5 atomli neytral ligand) tarkibli monoyadroli kompleks olingan.

Koordinasion poliedr petnagonal bipiramida shaklida. Fe®* ioni ekvatorial tekislikda joylashgan va ligand bilan ikkita
azot atom iva bitta kislorod atomi orgali birikkan, buning natijasida keyingi koordinasiyalanishning ikkita varianti ehtimolligi
paydo bo‘ladi:

- ikkinchi metall ionini ligand bilan bog‘lanishi N2-N4-N5 orqgali boradi, bunda metall ionlari orasida p-N-N ko‘prik
hosil bo‘lishi mumkin;

- ikkinchi metall ionini ligand bilan N5 va O1 atomlari orqali bog‘lanish; bunda metall atomlari orasida okso-ko‘prik
hosil bo‘ladi (bunda fenol xalqasi 180° ga burilgan).

Ikkinchi tipdagi koordinasiyalanish temirning monoyadroli kompleksining mis (IT) perxlorat bilan ta’sirlashishida amalga
oshadi [2]. Reaktsiya mahsuloti [2x2] tipidagi geterometall to‘rtyadroli kompleks, tarkibi  [(poap-
H)4Cu'"'3Fe""'(NO3)]2(NO3)s(ClO4)4-12H20 bo’lgan kompleks birikma hosil bo’1di.

Kompleks ikkita [FeCus(u-O)4] subbirliklarini tutadi, ular nitrat-ioni ishtirokidagi oksokprik orgali birikadi. Har bir
subbirlik to‘rtta metall markazlarga ega: ikkita olti koordinasiyalangan mis atomlari, bir besh koordinasiyalangan mis atomi va
bitta olti koordinasiyalangan temir atomi. Ligandlar juft bo‘lib, bir biriga parallel ravishda metall kationlari hosil gilgan tekislik
ustida va ostida joylashadi.

[3] ishda rux va kadmiy atsetat komplekslarining boshqa anionlar bilan tuzilishi to‘g‘risidagi ma’lumotlar mavjud.
[Zn((NH2)2C0)2(CH3C00)2] kompleksi molekulyar tuzilishida rux atomi to‘rtta kislorod atomidan iborat tetraedrik tuzilishga
ega ekanligi aytilgan.

Metall atomlari oktaedrik tuzilishni hosil gilgan quyidagi tarkibli birikmada [M(Ur)2(HCOO)2] (M = Zn, Cd):
oktaedrning tashqarisida ikki molekula mochevina joylashgan va to‘rtta formiat anioni koprik vazifasini bajarishi natijasida ko‘p
yadroli kompleks hosil bo‘lgan [M(Ur)2(HCOO)z]n [4-5].

Tadgiqot metodologiyasi. Kompleks birikmalarni sintez gilish uchun quyidagi birikmalardan foydalanilgan: “tahlil
uchun toza™" markali natriy atsetati, nikel (1) sulfat va formiat kislota. Ishlatilgan organik erituvchilar ham ma’lum usullar bilan
tozalandi va quritildi [6].

Nikel (I1) formiat tuzi [7] usuliga asosan sintez qgilindi. Dastlab metall tuzining to'yingan eritmasi tayyorlandi. Eritma
kontsentrasiyasiga mos ravishda ishqor eritmasi qo'shilib, metall gidroksidining cho'kmasi olindi. Cho'kma dekantasiya usulida 5
marta yuvildi va tarkibidagi ionlaridan tozalanganligini bilish magsadida sifat reaktsiyasi o'tkazildi. Tozaligiga ishonch hosil
gilinganidan keyin cho'kma ustidan formiat kislotasi quyildi. Natijada metalning formiat tuzi hosil bo'ldi. Olingan eritma 70 °C
da suv hammomida bug'latildi va xona haroratida quritildi.

NiSO4+2NaOH=Ni(OH)2 | +Na2SO04

Ni(OH)2+2HCOOH=Ni(HCOO).+2H20

Ni (I1) formiatining natriy atsetati bilan kompleks birikmasi sintezi quyidagi usul bo‘yicha amalga oshirildi: 0,01 mol
nikel (11) formiat 15 ml suvda eritildi. Boshga stakanda 0,03 mol natriy atsetat 20 ml suvda issiq suv hammomida (50-55 °C
haroratda) qizdirib, eritildi. So‘ngra Ni(I[) formiat eritmasi ustidan tomchilatib, Na atsetatning issiq eritmasi qo‘shildi va
aralashma hajmi 1,5 marta kamayguncha 4 soat davomida bug‘latildi. Olingan eritma 2 kunga qoldirildi. Hosil bo‘lgan
kukunsimon modda 2 ml distillangan suv va 2 ml spirt aralashmasida eritildi va gayta kristallash uchun 72 soatga goldirildi.
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Tahlil va natijalar. Sintez gilingan birikmaning elementlar tahlili (1-jadval) va mikrostrukturasi Aztec Energy Advanced
X-Act (Oxford) instruments markali elektron skanerlovchi mikroskopi SEM EVO MA 10 (Zeiss) energodispersion rentgen

spektrometr yordamida aniglandi [8-9].

1-jadval
[NasNiC10012H14] kompleks birikmasining elementlar tahlili
Ni Na C H
Birikma = = = = Ch
g 5 5 5 g 5 g 5 igish unumi
3 5 g 5 3 g 3 g %
2 [ 2 ~ 2 [ 2 [t
I I I I
Ni(HCOO)z2Na 1 1 1 1 2 2 2 2 81
CHsCOO 236 2.28 9.28 9.17 5.15 491 93 86
Hosil bo’lgan kompleks birikmalarning suyugqlanish harorati va erituvchilarda eruvchanligi aniglandi (2-jadval).
2-jadval

Ni (1) formiat asosida olingan kompleks birikmalarning ayrim fizik xossalari

Birikma Rangi q

Tsuyu

erituvchilarda eruvchanligi

°C

atseto Atsetonitril

n

suv etano
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[Ni(HCOO)2-2NaCH3sCOQ] To'q 220- Eriyd Kam
yashil 230 i eriydi eriydi

[Ni(HCOO)24CHsCOONa] koordinasion birikmasida Markaziy atomning fazoviy tuzilishini (1-rasm) va koordinasion
sonini aniglashda HyperChem 8.07 dasturiy ta’minotining noempirik usulida MINIMAL STO-3G yaqilashuvida kirish fayli
yaratildi va Gaussian 9.0 dasturida noempirik 3-21G B3LYP yaginlashuvida optimizasiya amalga oshirildi [10].

Kam ‘ Erimaydi

1-rasm. [Ni(HCOO)34CH3COONa] koordinasion birikma molekulasining tuzilishi va kvant-kimyoviy
modellashtirishda olingan atomlari o‘rtasidagi bog‘lar uzunliklari
Namunalarning 1Q spektrlari "IRTracer-100" (SHIMADZU CORP., Yaponiya, 2017) spektrida MIRacle-10
diamond/ZnSe prizmasi yordamida 400-4000 sm™ sohasi bo‘yicha qayd qilingan. Yutilish spektrlari adabiyotlar ma’lumotlari
bo‘yicha tasdiglangan [11-12].
Sintez qilingan birikmalarning koordinasiya markazlari va koordinasiyalanish yo‘llarini aniqlash magsadida sintez
gilingan birikmalarni 1Q-spektroskopik usulda taxlili olib borildi.
Dastlabki moddalar molekulalarini tashkil giluvchi funktsional guruhlarning tebranish chastotalari quyidagi sohalarda
kuzatildi, sm™
Ni(HCOO)2: 5(Me-0)- 461, 548, vs(COO")=1396, vas(COO")=1560
NaCH3COO: §(Me-0)- 638, vs(CO07)=1406, vas(COO)=1539
Koordinasion birikma hosil bo’lishi natijasida dastlabki moddalarning 1Q-spektrlaridan farqli bo’lgan o‘zgarishlar sodir
bo‘lganini ko‘rsatdi (2-rasm).

- —

=T o

— !
R S R -T‘ -

B AN —

o —] e

. 2-rasm. Hosil b-o’lgan komp-leks birikma iQ spektri -
Bunda asosiy o‘zgarishlar Ni-O bog‘da kuzatilgan, shuningdek atsetat guruhining assimetrik va simmetrik
tebranishlarida ham o‘zgarishlar bo‘lgan. Bunga sabab dastlab atsetat anioni monodentat koordinasiyalangan bo‘lsa,

koordinasiyalangandan keyin atsetat guruhi bidentat — ko‘prikli tipga o‘tadi (2-jadval).

2-jadval
Koordinasion birikmalarning 1Q-spektrlaridagi yutilishlarining xarakterli chastotalari
Birikmalar 8(Me-0) vs(COO") 1300- vas(COO) 8(-CHy)
1420 sm™* 1500-1600 sm* 1013-1076
sm?
[Ni(HCOO)24NaCH3COOQ] 689 1407 1549 1001

Xulosa. 1Q-spektroskopik taxlil natijasida Ni(II) formiati bilan natriy atsetati ta’sirlashuvida hosil bo‘lgan koordinasion
birikma poliyadroli geterometalli kompleks birikma ekanligi olingan 1Q spektrlarini tahlil gilish natijasida isbotlandi. Bunda
koordinasion bog‘ atsetat ioni tarkibidagi karbonil guruhining kislorodi orqali bidentat-ko‘prikli koordinasiyalanishi orqali
amalga oshadi.
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THE MAIN CRITERIA FOR IDENTIFICATION IN THE CLASSIFICATION OF VEHICLES IN CUSTOMS
CLEARANCE
Annotation

In this article, the concept of identification of vehicles is discussed in different directions based on different methods, procedures
and stages. This includes vehicle manufacturers, state vehicle control bodies, banking offices, armed forces system, customs
system, etc. based on the nature of the work, he touched upon the identification criteria in order to verify the compliance of the
information provided about him with the actual technical and informational characteristics.

Key words: Vehicle, car, goods, identification, customs practice, classification, customs cargo declaration, CN FEA, technical
description, "e-Transit" automated information system, classification rules.

OCHOBHBIE KPUTEPUU UAEHTHOUKALIUU [TPU KJIACCUOPUKAIIUA TPAHCIIOPTHBIX CPEJCTB ITPH
TAMOXEHHOM O®OPMJIEHUH
AnHOTaLUA

B nanHoit crathe moHsTHE HAeHTHUKAIMU TpaHCTIOPTHBIX cpencTB (TC) paccmaTpuBaeTcsl B pa3HbIX HAIPABJICHHUSIX HAa OCHOBE
pa3sHbIX METOJIOB, Ipoueayp U 3TanoB. Crofa BXoaaT npousBoautenu TP, opransl rocyaapCTBEHHOTO KOHTPOJIS TPAHCIIOPTHBIX
CpencTB, OAHKOBCKHE YYPEXKICHUs, CHCTEMa BOOPY)KEHHBIX CHJ, TaMOXKCHHas cucTeMa  T.A. Mcxons u3 xapakrepa paboThl,
3aTPOHYN KPUTEPUH HACHTH(UKAINN C LEJNBI0 MPOBEPKH COOTBETCTBUS MPEIOCTABICHHONH O HEM HH(OpMamuM peasbHBIM
TEeXHUYIECKUM U HHPOPMAIMOHHBIM XapaKTePHCTHKAM.

KnroueBbie cioBa: TpaHCIIOpTHOE CpPeACTBO, aBTOMOOMIIB, TOBAp, MACHTH(UKALNS, TAMOXKEHHAsI MPAKTHKA, KIACCH(HKAIWS,
rpy3oBas TamokeHHas nexmapanus, TH BDJl, Texandeckoe omucaHue, aBTOMAaTU3MpOBaHHAas MH(POpMauoHHas cucteMa «E-
TpaH3uTy», npaBuiIa KiacCupHUKaIuy.

BOJXONA RASMIYLASHTIRUVIDA TRANSPORT VOSITALARINI TASNIFLASHDA
IDENTIFIKATSIYALASHNING ASOSIY MEZONLARI
Annotatsiya

Ushbu magqolada Transport vosita (TV)larini identifikatsiya qilish tushunchasi turli yo‘nalishlarda har xil usul, tartib va
bosqichlar asosida amalga oshirilishi to‘g‘risida to‘xtalib o‘tilgan. Bunda TVni ishlab chiqaruvchilar, davlat avtomobil nazorati
organlari, bank idoralari, qurolli kuchlar tizimi, bojxona tizimi va h.k.z. tomonidan ish xususiyatidan kelib chiggan holda u
to‘g‘risida taqdim qilingan ma’lumotlarning haqiqiy texnik, ma’lumot xususiyatlariga muvofiqligini tekshirish magsadida
identifikatsiya qilish mezonlariga to‘xtalgan.

Kalit so‘zlar: Transport vositasi, avtomobil, tovar, identifikatsiya,bojxona amaliyoti, tasniflash, bojxona yuk deklaratsiyasi, TIF
TN, texnik tavsifi, “ye-Tranzit” avtomatlashtirilgan axborot tizimi, tasniflash qoidalari.

Kirish. Transport vosita (TV)larini identifikatsiya qilish tushunchasi turli yo‘nalishlarda har xil usul, tartib va
bosgichlar asosida amalga oshiriladi. Bunda TVni ishlab chigaruvchilar, davlat avtomobil nazorati organlari, bank idoralari,
qurolli kuchlar tizimi, bojxona tizimi va h.k.z. tomonidan ish xususiyatidan kelib chiggan holda u to‘g‘risida tagdim qilingan
ma’lumotlarning haqiqiy texnik, ma’lumot xususiyatlariga muvofiqligini tekshirish maqsadida identifikatsiya qilinadi.

Bojxona tizimida transport vositalarini identifikatsiya qilish bojxona nazoratining muhim bosqichi bo‘lib, inson
ishtiroki bilan, ragamli texnologiyalar va axborot tizimlariga quyilgan axborot resurslari asosida garor gabul gilinadi, zarur
hollarda avtoekspertizadan o‘tkaziladi.

Tovarlarni identifikatsiyalashda bojxona ekspertizasini amalga oshirish mexanizmlarini takomillashtirish, bojxona
organlari oldida turgan asosiy vazifalardan biridir. O‘zbekiston Respublikasi Bojxona Kodeksining 197-moddasiga asosan
tovarlarni identifikatsiya qilish bojxona nazorati shakllaridan biri hisoblanadi [1]. Bugungi kunda texnik jihatdan yaxshi
jihozlangan va bojxona sohasiga oid mavjud identifikatsiyalash usullarni doimiy ravishda takomillashtirib borishni tagozo etadi.

Bojxona amaliyotida tovarlarni TIF TNning tasniflash qoidalariga ko‘ra, bir turdagi tovarni bir nechta tovar guruhlarida
tasniflash ehtimollari mavjudligi sababli, import bojxona yuk deklaratsiyasi (BYUD) rasmiylashtiruvida bojxona to‘lovlari
summalarini kamayish holatlari kuzatiladi. Qolaversa, eksportyor davlatlarda yangi - yangi tovarlar ishlab chigilib bozorga
kiritilmoqda. Bu esa, BYUD rasmiylashtiruvi jarayonida TIF TN kodlarini belgilanishiga shubha uyg‘otadigan tovarlar bo‘yicha
joriy qilingan xavf profillari o‘z vaqtida TIF TNni to‘liq qamrab olishiga imkon bermaydi.
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Bojxona magsadlari uchun transport vositalarining turlari, bajaradigan vazifalari, texnik parametrlari, ehtiyot gismlarini
TIF TN bo‘yicha to‘g‘ri tasniflash va bojxona to‘lovlarini undirish muhim vazifalardan biri hisoblanadi.

Mavzuga oid adabiyotlarning tahlili:

Tovarlarni TIF TN bo‘yicha tasniflash usullari

TVlarini bojxona magsadlari uchun rasmiylashtiruvi jarayoni import, eksport rejimida Elektron bojxona
rasmiylashtiruvi avtomatlashtirilgan axborot tizimi (EBR AAT) dasturi asosida tizimlashtiriladi. Shuningdek, ishlab chigaruvchi,
ishlab chiqarilayotgan tovar va TVlarining turlarini tasniflangan tizimi, bojxona organlari bilan to‘g‘ridan-to‘g‘ri integratsiyasi
ta’minlanmagan va bu yo‘nalishda ilmiy-tadqiqot ishlari ilmiy manbalarda, to‘liq ilmiy asoslangan yechimlar keltirilmagan.

Tovarlarni tizimli tahlil gilish, identifikatsiyalash, lingvostatistik, TIF TNni talgin etishning 6 ta asosiy interpretatsiya
qoidalari bo‘yicha tasniflash, iyerarxik, tasniflash sifatini baholash, perseptron va tavsiflovchi, toifalash kabi usullari mavjud [2],
[3].

Avtomobilni identifikatsiyalashning bir necha usullari mavjud bo‘lib, ularga quyidagilarni keltirib o‘tishimiz mumkin:

Vizual identifikatsiya gilish usuli — transport kuzovi va dvigatel ragamlarini jismoniy tekshirishga, shuningdek,
transport vositasining markasi, modeli va ishlab chigarilgan yilining hujjatlariga muvofigligini tekshirishga asoslangan.

Elektron identifikatsiya gilish usuli - kuzov ragamiga yoki dvigatelga o‘rnatilishi mumkin bo‘lgan ragamlarni
aniglash tizimlari yoki mikrochiplar kabi elektron identifikatsiya tizimlaridan foydalanishga asoslangan [4].

Sun’iy intellekt (SI)ga asoslangan transport vositasini identifikatsiyalash - bu transport vositalarini avtomatik
ravishda tasniflash uchun mashinani o‘rganish, kompyuterni ko‘rish algoritmlaridan foydalangan holda tanib olishi va tez
rivojlanayotgan sohadir. Bunda TVni Sl asoslangan identifikatsiya tizimlari, identifikatsiya anigligi va tezligi, inson omilini
kamaytirishi, qiyin sharoitlarda ishlash qobiliyati, kengaytirilgan identifikatsiya qilish imkoniyatlari o‘z ichida qgamrab oladi.

Transport vositasining identifikatsiya VIN-ragami - avtotransport vositasining identifikatsiya ragami (keyingi
o‘rinlarda - VIN-kod): uni identifikatsiya gilish maqgsadida transport vositalariga biriktirilgan strukturali kombinatsiyalangan
belgilar;

Hujjatlar bilan identifikatsiya gilish usuli - hujjatlarning o‘ziga xosligi, transport vositasining markasi, modeli,
ishlab chiqarilgan yiliga muvofiqligi, ro‘yxatga olish guvohnomalari va texnik pasportlar kabi hujjatlarni tekshirishga asoslangan.

Transport vositasi turini aniglash uchun gaysi usul qo‘llanilishi ushbu mamlakatdagi muayyan vaziyat va gonuniy
talablariga bog‘lig.

Modifikatsiya - transport vositasi yoki komponentining turi mos ravishda turli xil bo‘lgan, biroq bir xil turga mansub
bo‘lgan dizayn va konstruktiv mezonlaridan farq qiladigan turli xil transport vositasi;

Transport vositasi toifasi — transport vositasini tasniflash xususiyati, gabul gilingan texnik reglament talablaridan
kelib chigib foydalaniladi;

Transport vositasi turi (shassi) - ishlab chigaruvchi tomonidan ishlab chigarilgan, texnik tavsifda belgilangan bir xil
dizayn xususiyatlariga ega transport vositalari (shassi) ;

jihozlangan transport vositasining massasi - bu ishlab chigaruvchi tomonidan aniglangan tanasi va ulash moslamasi
bo‘lgan bo‘sh transport vositasining og‘irligi yoki kabina va (yoki) unga ulash moslamasi bo‘lgan shassining og‘irligi. Bu
og‘irlikka M va N toifalari uchun sovutish suvi, moylar, yoqilg‘ining kamida 90 foizi, boshqa transport vositasining
ekspluatatsion suyugliklarining 100 foizi, asboblar, haydovchi (75 kg), avtobuslar uchun — ekipaj a’zosi (75 kg) agar transport
vositasida o‘tirish joy nazarda tutilgan bo‘lsa, M, N va O-turkumlari uchun zaxira g‘ildirak (mavjud bo‘lsa);

xalgaro ishlab chigaruvchi identifikatsiya kodi - World Manufacturer Identifier - (keyingi o‘rinlarda WMI kodi deb
yuritiladi): avtomobil ishlab chiqaruvchisini ko‘rsatuvchi VIN kodining birinchi bo‘limi. WMI kodi avtomobil ishlab
chigaruvchisiga tegishli bo‘lib, ushbu kod ishlab chigaruvchini identifikatsiya gilish uchun beriladi. WMI kodi, VIN kodining
boshga bo‘limlari bilan birgalikda foydalanilganda, dunyoning barcha mamlakatlarida 30 yil ichida ishlab chiqarilgan barcha
transport vositalari uchun betakrorlikni ta’minlaydi [5];

VIN kodining tavsiflovchi gismi - Vehicle Descriptor Section, VDS: VIN kodining ikkinchi gismi. Transport
vositalarining asosiy xususiyatlarini tavsiflovchi ma’lumotlarni o°z ichiga oladi. VIN kodining ushbu bo‘limi avtomobil turini,
tur variantlarini va versiyalarini ko‘rsatishi mumkin;

VIN kodining indeks gismi - Vehicle Indicator Section, VIS: VIN kodining uchinchi gismi. Bir transport vositasini
boshgasidan ajratish uchun ishlab chigaruvchi tomonidan tayinlangan belgilar kombinatsiyasidan iborat. VIN kodining ushbu
bo‘limi VDS bilan birgalikda har bir ishlab chigaruvchi tomonidan 30 yil davomida ishlab chigarilgan barcha TVlarining noyob
identifikatsiyasini tagdim etadi.

ishlab chigaruvchi - foydalanishga tayyor holatga keltirilgan transport vositasi uchun mas’ul bo‘lgan yuridik shaxs.
Ishlab chigaruvchi VIN kodining o‘ziga xosligi uchun ham javobgardir;

ajratuvchi - VIN kodining bo‘limlarini chegaralash yoki VIN kodining boshi va oxirini ko‘rsatish uchun ishlatilishi
mumkin bo‘lgan belgi, belgi yoki boshqa chegara belgisi. Ajratuvchilar shunday bo‘lishi kerakki, ularni arab ragamlari yoki lotin
harflari bilan adashtirib bo‘lmaydj;

Tadgiqot metodologiyasi : Respublikamizga kirib kelayotgan transport vositalariga tegishli ma’lumotlarni,
shuningdek, chegara o‘tkazish punktlarida to‘lanishi lozim bo‘lgan yig‘imlarni oldindan avtomatik hisoblash va to‘lash
jarayonlarini raqamlashtirish magsadida “e-Tranzit” avtomatlashtirilgan axborot tizimi Bojxona qo‘mitasi tomonidan ishlab
chigildi.

“e-Tranzit” avtomatlashtirilgan axborot tizimining asosiy maqsadi:

O‘zbekiston Respublikasi bojxona hududiga olib kiriladigan hamda O‘zbekiston Respublikasi hududi orqali tranzit
tarzda olib o‘tiladigan chet el tovarlarning jo‘natuvchi bojxona organidan tovar kelib tushadigan bojxona organigacha nazoratini
amalga oshirish uchun deklarant tomonidan bojxona organiga taqdim etilgan tranzit deklaratsiyasini elektron ko‘rishda
rasmiylashtirishdan iborat [6].

“e-Tranzit” AATda tranzit deklaratsiyasini shakllantirishda Umumiy ma’lumotlar bandi - “Transport turi” (2-rasm) -
transport turini tanlaydigan bo‘lsak, transport vositalari turini ko‘rishimiz mumkin (3-rasm).
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2-rasm. Deklaratsiya ma’lumotlari oynasida 3-rasm. “Umumiy ma’lumotlar”
“Umumiy ma’lumotlar” bo‘limi. bo‘limida Transport turlari.

Dasturni “Qo‘shimcha ma’lumot” bo‘limida “Avtotransport” qismiga murojaat qiladigan bo‘lsak, transport vositasiga
taallugli ma’lumotlarni 4-rasmdan ko‘rishimiz mumkin. Bular quyidagilardan iborat: “Haydovchining FISH”, “Davlat ragami”,
“Modeli va markasi”, “VIN kodi”, “Yuksiz vazni(kg)”, “Dvigatel quvvati”, “Ishlab chiqarilgan yili” bandlari.

Transport vositasini aniqlash uchun qaysi usul qo‘llanilishi ushbu mamlakatdagi muayyan vaziyat va qonuniy talablarga
bog‘liq.

‘XaHA0BHKHHT (2MUTHERCH B2 KON ;wmnwu jllonenmmn VIN paraw Ty fun i f‘r;.'....,...'

SH54MAT 456465 PRILTRIRIRIRIAIEY kI2ik] 2
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4-rasm. “e-Tranzit” AATda “Qo‘shimcha ma’lumot” bo‘limida “Avtotransport” vositasi ma’lumotlari.
Konstruktor o‘zgartirishlar kiritishdan oldin avtomobilni identifikatsiyalash uchun taqdim etiladigan ma’lumot va
hujjatlar [7]:

1-jadval
1 Davlat ragami 9 Ekologik sinfi
2 Identifikatsion ragami (VIN) 10 Ishlab chigarilgan yili (ishlab chigarilgan model yili)
3 Markasi 11 Dvigatel ragami (agar mavjud bo‘lsa)
4 Firma nomi 12 Shassi raqami (agar mavjud bo‘lsa)
5 Turi 13 Rangi
6 Shassi (fagat boshqga ishlab chigaruvchi shassisidan 14 Identifikatsiyalanuvchi transport vositasi (seriyasi, ishlab chigarilgan vaqti),
foydalanilganda qo*llaniladi) hujjat
7 Ishlab chigaruvchi va uning manzili 15 Ro‘yxatga olingan hujjat (nomlanishi, seriyasi, nomeri, berilgan vaqti)
8 Toifasi (A, V, S, D, E.) 16 Transport vositasining F.1.Sh yoki tashkilot nomi, manzili, turar joyi yoki
yuridik manzili hagida ma’lumot

Tasniflash qoidalari

1. Tasniflashning asosi ushbu tasniflash yordamida muammoni hal qilish uchun muhim bo‘lgan ketma-ketlik bilan
aniqlanishi kerak.

2. Bo‘linish gismlari bir-birini istisno gilishlari kerak.

3. Uning har bir bosqichida bo‘linish faqat 1 ta asos bilan amalga oshirilishi kerak.

4. Bo‘linish mutanosib bo‘lishi kerak, ya’ni bo‘linadigan tushunchaning hajmi bo‘linish a’zolari hajmining birlashishiga
teng bo‘lishi kerak.

5. Bo‘linish natijasida olingan har bir tushunchani aniqlash kerak [8], [9].

Tahlil va natijalar.

Bojxona postlarida TVIarini aniglash uchun quyidagi asosiy mezonlardan foydalaniladi:

TVning hujjatlari:

* Bojxona yuk deklaratsiyasi(BYUD): avtomobil, uning egasi, marshruti, mahsuloti va boshqalar haqida ma’lumot
mavjudligi.

* Transport vositasi ro‘yxatdan o‘tkazilganligi to‘g risidagi guvohnomasi: ishlab chigaruvchi, modeli, VIN kodi, ishlab
chiqarilgan yili, dvigateli va boshqa ma’lumotlar mavjudligi.

* transport vositasini ro‘yxatdan o‘tkazish guvohnomasi: avtomobilga egalik huquqini tasdiglaydi.

* Boshqa hujjatlar: CMR, TIR, sug‘urta hujjati.

Bundan tashqari transport vositalarini quyidagi mezonlarga nisbatan ham tasniflanadi.

- Samaradorligi (Marka, modeli, dvigatel turi, eshiklar soni, quvvati, maksimall tezligi, 1 sekundda qo zg ‘alish tezligi,
hajmi, ishlab chiqarilgan yili, ishlab chiqarish to ‘xtatilgan yil, kabina turi, o ‘rindiglar soni, uzunligi, kengligi, balandligi,
balonlar soni, yoqilg‘i iste’'moli (samaradorligi) — shaharda, yoqilgi iste’moli (samaradorligi) — trassada, yoqilgi sarfi
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(samaradorligi) — birlashtirilgan, og ‘irligi, maksimal og ‘irligi, yuk ko ‘tarishning maksimal hajmi, yuk ko ‘tarishning minimal
hajmi, emissiya standarti) [9];

- Dvigatel turi bo‘yicha (Dvigatelning joylashuvi, dvishatel hajmi, maksimal quvvati, aylantirish momenti, yoqilg ‘i
sistemasi, trubinasi, silindr joylashuvi, silindrlar soni, silindr diametri, sigish koeffitsiyenti, silindrdagi klapanlar soni, yogilg ‘i
turi, dvigatel turi)

- Tormoz tizimi bo‘yicha (uzatmasi, ABS, boshgarish turi, old tormozi, orga tormozi, klapin mexanizmi);

- Boshqaruv (Shinalar hajmi, disk hajmi, tezlik soni (mexanik), minimal burilish radiusi, rulda kuchaytirgichni
pasaytirish);

- Transmissiya (Old o ‘qi, orqa o ‘qi, uzatish soni (avtomatik uzatish)).

Xulosa va takliflar. Bojxona magsadlari uchun transport vositalarining turlari, bajaradigan vazifalari, texnik
parametrlari, ehtiyot gismlari to‘g‘risidagi ma’lumotlari TIF TN bo‘yicha to‘g‘ri tasniflash va bojxona to‘lovlarini undirishda
muhim omil hisoblanadi. Bunda, transport vositalarini tasniflashda ularga mos keladigan terminologik ta’riflar, zarur hollarda va
yugorida keltirilgan matnli tushuntirishlar ishlab chigilgan. Identifikatsiyalash mezonlari esa asosiy va yordamchi tushunchalar
semantik mazmunini aniq tushunishni va ularning har biri uchun yagona talqin etishni ta’minlashda amaliy yordam ko‘rsatadi.
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FARMATSIYA YO‘NALISHI TALABALARINI NOORGANIK KIMYO MODULINI O‘QITISHDA INTERFAOL
USULLARIDAN FOYDALANISH
Annotatsiya

Mazkur magolada “Farmatseya yo‘nalishi talabalarida noorganik kimyo modulini o‘gitishda interfaol usullaridan foydalanish”
uchun amaliy mashg‘ulotda “Blis-so‘rov” va “FSMU?” texnologiyalarini tatbiq qilish namunalari keltirilgan. Avvalo, “Blis-
so‘rov” metodi va “FSMU?” texnologiyalari to‘g‘risida ma’lumotlar, o‘tkazish texnologiyasi, ushbu texnologiya o‘tkazilish
bosqichlari o‘rganilgan va amaliy mashg‘ulotda qo‘llash usullari yoritilgan.
Kalit so‘zlar: Koordinatsion birikmalar, “Blis-so‘rov” metodi, “FSMU”texnologiyasi, amaliy mashg‘ulot, o‘qituvchi, ta’lim,
kristall maydon nazariyasi, izomeriya turlari.

USE OF INTERACTIVE METHODS IN TEACHING INORGANIC CHEMISTRY FOR STUDENTS OF PHARMACY

FACULTIES

Annotation

This article provides examples of the application of "Blitz-survey" and "FSMU" technologies in a practical exercise on the topic
"Chemistry of coordination compounds”. First of all, information on the Blitz-survey method and FSMU technologies, transfer
technology, stages of implementation of this technology are studied and methods of application in practice are described.
Keywords: Coordination compounds, Blitz-survey method, FSMU technology, practical training, teacher, education, crystal
field theory, types of isomerism.

HCNOJb30BAHUE UHTEPAKTUBHBLIX METO/OB ITPH IMMPEITOJABAHUA HEOPT AHUUYECKOM XUMWUH
CTYJAEHTOB AIITEYHBIX ®AKYJIBTETOB
AHHOTAIHS

B nmanHoOIi cTaThe MpHUBEACHBI IPUMEPH IPUMEHEHHS TeXHONOTHH «bmmi-onpoc» n «PCMY)» B IpaKTHYECKOM 3aHSATHH O TEME
«XuMHS KOOPIUHAIMOHHBIX coequHeHmi». [Ipexkae Bcero nuzydaroTes cBeneHns o Merone bium-onpoca u rexaonorusx PCMY,
TEXHOJIOTHH TpaHcdepa, STarax BHEAPSHHUS 3TOH TEXHOIOTHN W ONHCHIBAIOTCS CIIOCOOB! TPUMEHEHHS Ha TIPaKTHKE.

KnioueBsbie cioBa: KoopauHanmoHHbIe COeTMHEHNUS, METO OnHI-0030pa, TexHosorust PCMY, mpou3BOACTBEHHAS TIPAKTHKA,
TIpernoaBaTelb, 00pa3oBaHNe, TEOPHS KPUCTAIUTYECKOTO IO, BUIBI H30MEPHH.

Kirish. Bugungi kunda ta’lim sohasida olib borilayotgan keng ko‘lamli islohatlar, ta’lim mazmunini takomillashtirishga
oid qabul qilingan hukumat qarorlari, ta’limni hayot bilan bog‘lashni, o‘qitish samoradorligini oshirishni, tez taraqqiy etib
borayotgan jamiyat uchun har tomoniama puBoxJIaHran Oapkomon aBnoaHu tarbiyalab yetishtirishni talab giladi. Bu o‘rinda
ta’lim jarayoniga yangi pedagogik texnologiyalarning kirib kelishi va qullanishi davr talabi bilan bevosita bog‘liqdir.

Tadgigot metodologiyasi. Ma’lumki, yangi pedagogik texnologiya ta’limning aniq maqgsadga yo‘naltirilgan shakli, usuli
va vositalarining mahsulidir. Tadqiqotlar shuni ko‘rsatmoqdaki, aksariyat hollarda o‘gituvchi dars jarayonida faqat o‘zi ishlaydi,
talabalar esa kuzatuvchi bo‘lib qolaveradilar. Ta’limning bunday ko‘rinishi talabalarning aqliy tafakkuini o‘stirmaydi, faolligini
oshirmaydi, ta’lim jarayonidagi ijodiy faoliyatini so‘ndiradi.

Analiz va natijalar. "Koordinatsion birikmalar kimyosi” mavzusi bo‘yicha amaliy mashg‘ulot darsini tashkil gilishda
interfaol metodlarni tatbiq qilish masalasini qaraymiz. Darsni o‘tilgan ma’ruza mashg‘ulotini takrorlash, esga olish va yangi
mavzuga (amaliy mashg‘ulotga) zamin yaratish magsadida blis-so‘rov texnologiyasidan foydalanishdan boshlash mumkin.Ushbu
texnologiya talabalarni harakatlar ketma-ketligini to‘g‘ri tashkil etishga, mantiqiy fikrlashga, o‘rganayotgan predmeti asosida
ko‘p, xilma-xil fikrlardan, ma’lumotlardan kerakligini tanlab olishni o‘rgatishga garatilgan. Ushbu texnologiya davomida
talabalar o‘zlarining mustaqil fikrlarini boshqalarga o‘tqaza oladilar, chunki bu texnologiya shunga to‘liq sharoit yaratib beradi.
Blis-pedagogikada tezkor, bir zumlik ma’nosida ishlatiladi. Bu texnologiyada talabalarga o‘rganilgan butun mavzu yoki uning
ma’lum qismining asosiy tushunchalari va tayanch iboralari bo‘yicha tuzilgan savollarga javob (og‘zaki, yozma, biror jadval yoki
diagramma ko ‘rinishida) berishlari taklif etiladi.

Masalan: Blits so’rov 1 usul: Bir nechta kompleks birikmaning formulasi berilib talabadan uni nomlash talab gilinadi. Bu
holat ikkita alohida varaqlarga yozilib talabaga berilishi va javoblarni shu qog’ozga yozish orqali amalga oshirilishi mumkin.

1. Kaliy geksaniritorlatinat — formulasini yozing.
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2. [Cr(H20)s](NO3)3 — nomlang.

3. Dirodanidodiamminmis - formulasini yozing.

4. [Co(NH3)sBr]SO4 - nomlang.

5. Geksaxloroplatinat kislota - formulasini yozing.

6. Na[Al(H20)2(0OH)4]- nomlang.

7. Tetraakvamis (1) sulfat gidrati - formulasini yozing.

8. Ba[Cr(NH3)2(SCN)4]2 - nomlang.

Talabalar bu savollarga javobni o’qituvchiga ko’rsatadilar. Bunda o’qgituvchi tog’ri javobni ularga beradi va talabalarni
baholaydi.

Topshiriq javobi:

1. Kaliy geksanitroplatinat — Ko[Pt(NO2)s]

2. [Cr(H20)6](NO3)3— geksaakvaxrom (1) nitrat

3. Dirodanidodiamminmis — [Cu(NH3)2(SCN)2]

4. [Co(NH3)sBr]SO4 — bromopentaaminkobalt (Sh) sulfat

5. Geksaxloroplatinat kislota - Hz[PtCle]

6. Na[Al(H20)2(0OH)4]- natriytetragidroksodiakvaalyuminat (I11)

7. Tetraakvamis (l1) sulfat gidrati —-[Cu(H20)4]SO4 *H20

8. Ba[Cr(NH3)2(SCN)4]2 - bariytetraradanidodiamminxromat (111)

Bu topshiriglarni bajargan talabalarga yanada murakkabroq vazifalar berilishi mumkin. Masalan, Blits so’rov 2 usul:
Kompleks birikmalarni olinishi va xossalaridan tegishli mos javoblarni tanlang:

[Cu(NH3)4]SO4 + 4KCN = Nas[Fe(C204)s] + 3NaCl + 6H20
Au + HNOs + 4HCI = 2Na[Al(OH)4(H20)2]

Cr203 + 6NaOH + 3H20 = 2[Co(NH?3)sCI]Cl2 + 2NHs + 4H20
2[Co(NHs3)s(H20)]Cl2 + 2NH4Cl + H20:2 = H[AuUCl4] + NO + 2H20

3H2C204 + FeCls + 6NaOH = K2[Cu(CN)s + 4NHz + K2SO4
2Al +2NaOH + 10H20 = 2Nas[Cr(OH)e]

“FSMU” texnologiyasi-munozarali masalalarni hal etishda, baxs-munozaralar o‘tkazishda, o‘quv-seminari yoki rejasi
asosida biror bo‘lim o‘rganib bo‘lingach qullanilishi magsadga muvofiq. Chunki bu texnologiya talabalarni o‘z fikrini himoya
qilishga, erkin fikrlash va o‘z fikrini boshqalarga o‘tqazishga, ochiq holda baholashga, shu bilan bir qatorda talabalarni o‘quv
jarayonida egallagan bilimlarini tahlil etishda, qay darajada egallaganliklarini baholash va baholash madaniyatiga o‘rgatadi.

Ushbu texnologiya talabalarga tarqatilgan oddiy qog‘ozga o‘z fikrlarini aniq va qisqa holatda ifoda etib, tasdiglovchi
dalillar yoki inkor etiuvchi fikrlarini bayon etishga yordam beradi..

O‘tqazish texnologiyasi:

Ushbu texnologiya bir necha bosqichda o‘tqaziladi.

1-bosqich.

Kompleks birikmalarni olinishi reaksiya tenglamalarini yozishi lozimligi tushuntiriladi.

Amaliy mashg‘ulotda slayd tagdimoti yordamida 13-15 ta ( talabalar soniga garab ) kimyoviy reaksiya tenglamalarini
davom ettiring deb savol qo‘yiladi.

KCN + FeClz = KCNS + FeCls =
CuSOs+ NH3 = FeCls + Ka[Fe(CN)s] =
NaOH + H20 + Cr203 = NHs + [Cu(H20)4]*H20 =
Ks[Fe(CN)e] + KCI = NaOH + H2C204 + FeClz =

1.Qanday kompleks birikmalarda ligand vazifasida suv molekulasi uchraydi?

2.Quyidagi kompleks birikmani nomlang [Fe(CO)s]

3.0simliklar uchun muhum kompleks birikma.

4.Koordinatsion birikmalar nazariyasini kim yaratgan?

5.Katalaza va oksidaza fermentlari tarkibidagi temirning oksidlanish darajasi ganday?

6. Sarig qon tuzida temirning oksidlanish darajasi ganday?

7.Sis-[Pt(NH3)2Cl gaysi kasallikka garshi kurashishda ishlatiladi?

8.Vitamin B2 etishmovchiligi ganday kasallikni keltirib chigaradi?

2-bosqich

Har bir talabaga kompleks birikmalarni birikish reaksiyalari orgali olinish usullari tenglamalarini davom ettirish
kerakligiga e’tibor qaratiladi.

-har bir talabaga FSMU texnologiyasining 4-bosgichi yozilgan qog‘ozlar tarqatilgan:

F- fikringizni bayon eting.

S- fikringizni bayoniga sabab ko‘rsating.

M- ko‘rsatgan sababingizni isbotlab misol (dadil) keltiring.

U- fikringizni umumlashtiring.

-har bir talaba yakka tartibda qag‘ozdagi FSMU ning 4-bosqichini o‘z fikrlarini yozma bayon etgan holda to‘ldiradi.

F- Kompleks birikmaning formulasini yozish uchun:

1) kompleks hosil giluvchi ionning zaryadini;

2) ligandlarning zaryadini;

3) koordinatsion sonni;

4) tashqi sfera ionlarini bilish kerak.

S-Kompleks hosil giluvchi ionlar asosan D.l.Mendeleyev davriy jadvalidagi d -elementlarning ionlaridir. Ular: Ag**,
Au™, Au®*,Cu?, C ult, Zn?*, Cd?*, Co?, Ni?*, Fe?*, Fe®, Pt?, Pt**, Pd?*, Pd**,

Ligandlar sifatida:

a) dipol xarakterga ega boigan molekulalar: H20 , NHs, NO, CO, N2H4, NH2C2HsNH: va boshgalar;

- 444 -



0¢zMU xabarlari Becrnuxk HYY3 ACTA NUUz | KIMYO | 3/1/1 2024

b) ionlar ham olinib, odatda, ular kislotalarning goldiglaridir:

CN,,NO -, Cl-, Br-, I, OH -, COs%, SO4? -, CH3COO -, SO3? -, POs*, CNS", CrO 4%

M- Kompleks hosil giluvchi ion va ligandlar ichki sferani tashkil etadi [Me(L)n] va ichki sfera kvadrat gavs ichiga
olinadi. Ichki sferaga kirmagan ionlar tashqi sferani tashkil etadi.

™ 1
CI™NT  Fe™ CNC K s[Fe(CMN)s]
K* ™" CIN™

U- Ligandlarning kompleks hosil giluvchi ion atrofida nechta joyni egallashiga garab ularning dentantligi yoki
koordinatsion sig‘imi aniqlanadi. Monodentant ligandlar, odatda, bir valentli kislota qoldiqlaridir. Ular metall ioniga bir juft
elektron berib donorakseptor bog* hosil giladi.

3-bosqich

Talabalar kimyoviy reaksiya tenglamalarini davom ettirish bilan shug‘ullanishadi.

-har bir talaba 0°‘z qog‘ozlarini to‘ldirib bo‘lgach, o‘qituvchi ularni ikkita guruhlarga bo‘linishlarini so‘raydi yoki o‘zi
turli guruhlarga bo‘lish usullaridan foydalangan holda talabalarni kichik guruhlarga bo‘lib yuboradi.

1- guruh. Birikish reaksiyalari orqali kompleks birikmalar olish tenglamalari bilan shug‘ullanishadi;

2- guruh. Kompleks birikma tarkibidagi ligandlarning o‘rni, nomlanishi va tibbiyotdagi o‘rni bilan shug‘ullanishadji;

o’qituvchi kichik guruhlarga har birlari yozgan qog‘ozlardagi fikr va dalillarni katta formatda umumlashtirgan holda 4
bosqich bo‘yicha yozishlarini taklif etadi.

4- bosqich

-kichik guruhlarda avval xar bir talaba o0°zi yozgan har bir bosqichdagi fikrlari bilan guruh a’zolarini tanishtirib o‘tadi.
Guruh a’zolarining barcha fikrlari o‘rganilgach, guruh a’zolari ularni umumlashtirishga kirishadi;

- guruh a’zolari FSMU ning 4-bosqichini xar biri bo‘yicha umumlashtirib, uni himoya qilishga tayyorgarlik ko‘radilar;

- fikrlarni umumlashtirish vaqtida har bir talaba o‘z fikrlarini himoya etishi, isbotlanishi mumkin.

5- bosqich

kichik guruhlar umumlashtirilgan fikrlarini himoya qiladilar: guruh vakili har bir bosqichni alohida o‘qiydi iloji boricha
izoh bermagan holda. Ba’zi bo‘limlarni isbotlashi, ya’ni guruhning aynan nima uchun shu fikrga kelganini aytib o‘tish mumkin.
Shundan so‘ng, to‘g‘ri javob slaydalari bilan tagqqoslab ko‘radilar.

Birikish reaksiyalari orgali kompleks birikmalar olish mumkin:

6KCN + FeCls = 3KCI + Ks[Fe(CN)s]

CuSOs4 + 4NH3 = [Cu(NHs)4]SO4

6NaOH + 3H20 + Cr203 = 2Nas[Cr(OH)s]

2K3[Fe(CN)s] + 2KCI = 2K4[ Fe (CN)s] + Cl2

6KCNS + FeCls = 3KCl + Ks[Fe (CSN)s]

4FeCls + 3Ks[Fe(CN)s] = 12KCI + Fes[Fe(CN)s]a

4NHs + [Cu(H20)4]*H20 = 4H20 + [Cu(NH3)4]SOs* H20

6NaOH + 3H2C204 + FeCls = 3NaCl + Nas[Fe(C204)s + 6H20

1.Qanday kompleks birikmalarda ligand vazifasida suv molekulasi uchraydi — Akvakomplekslarda.

2.Quyidagi kompleks birikmani nomlang- [Fe(CO)s] — Pentakarbonil temir.

3.0¢simliklar uchun muhum kompleks birikma bu - Xlorofil

4.Koordinatsion birikmalar nazariyasini kim yaratgan — Alfred Verner.

5.Katalaza va oksidaza fermentlari tarkibidagi temirning oksidlanish darajasi ganday - +3.

6. Sarig qon tuzida temirning oksidlanish darajasi ganday - +2.

7.Sis-[Pt(NH3)2Cl gaysi kasallikka garshi kurashishda ishlatiladi - Saraton.

8.Vitamin Bi2 etishmovchiligi ganday kasallikni keltirib chigaradi — Kam gonlik.

- o‘qituvchi mashg‘ulotga yakun yasaydi, bildirilgan fikrlarga o‘z munosabatini bildiradi;

- quyidagi savollar bilan tinglovchilarga murojat giladi;

-ushbu mashg‘ulotda nimalarni bilib oldingiz va nimalarni o‘rgandingiz?

Ushbu texnologiyani o‘quv jarayonida qullanilishi qanday samara berdi?

- Ushbu texnologiyaning qullanilishi talabalarda ganday xislatlarni tarbiyalaydi, nimalarni shakllantiradi. Ularning
ganday fazilatlarini rivojlantiradi?

-ushbu texnologiyaning o‘quv jarayoning qaysi bosqichida qullanilgani ma’qul va nima uchun?

- ushbu texnologiyani dars jarayonida qullanilishi talabalarga nima beradi va nimaga o‘rgatadi?

- ushbu texnologiyani yana qanday tartibda yoki qanday shaklda o‘tqazish mumkin?

Izoh: Yuqorida keltirilgan savollar har bir darsning mazmuni, magsadidan kelib chiqib o‘qituvchi tomonidan talabalarga
berilishi mumkin.

Muhokamadan so‘ng talabalar tajriba qismini bajarishlari mumkin bo‘ladi. “Koordinatsion birikmalar kimyosi”
mavzusida tajribalarni bajarish kerakli asob, uskunalar va reagentlar mavjud bo’lganida 60-70 daqiqga vaqgtni oladi.

Xulosalar va takliflar. Ushbu texnologiyasi bo‘yicha o‘tqazilgan darsda talabalarni o‘zlashtirish ko‘rsatkichlari
quyidagicha bo‘lganligini ko‘rishimiz mumkin. Guruhdagi 14-nafar talabadan 3-tasi “86 baldan yuqori” ; 7-tasi “75 bal” ; 4-tasi
“65 bal” to‘planganligini qayid etish mumkin. Yangi texnologiyalardan foydalanish mashg’ulotni samarali o’tkazish
imkoniyatini beradi.
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ANALYSIS OF SPECIALLY PURE VANADIUM BY ACTIVATION METHOD
Annoattion

In this article, neutron-activation analysis, which is one of the activation methods of analysis of vanadium element (especially
pure), is described. In it, vanadium and its compounds are used as catalysts in some chemical reactions, and its oxides are used in
optical fibers. Emphasis was placed on the fact that the electrical, mechanical and catalytic properties of such substances are
strongly influenced by the impurities contained in them. Currently, neutron activation analysis is considered one of the methods
with multi-element and record high sensitivity.

Key words: mixed elements, vanadium special purity, radionuclides, neutron-activation, extraction-chromatography, column
chromatography, atomic reactor, high sensitivity, electrodes, distribution coefficient, gamma spectrometry, radiochemical
separation, half-life, radiation, neutrons flow.

AHAJIN3 OCOBO YNCTOI'O BAHA/IUSA METOAOM AKTUBAIIUU
Annotation

B nanHO#l cTaTthe onycaH HEUTPOHHO-AaKTUBAILIMOHHBIN aHAIN3, KOTOPBII ABJISIETCS OQHUM U3 aKTUBAI[MOHHBIX METOJOB aHAIM3a
JJeMeHTa BaHaausd (OCOOCHHO YHCTOro). B HeMm BaHagmid W €ro COEIWHEHHs HCIOJB3YIOTCS B KauyecTBE KAaTalIU3aTOPOB B
HEKOTOPBIX XHMHUECKIX PEAaKLHIX, @ €T0 OKCHIIBI NCTIONIB3YIOTCS B ONTHYECKUX BOJIOKHAX. AKIEHT OBUI CI€TaH Ha TOM, YTO Ha
3JICKTPUYECKHE, MEXaHUUECKHE U KaTaJUTUYECKHe CBOMCTBA TaKUX BEIECTB CUIIBHOE BIIMSHUE OKA3bIBAIOT COJIEPIKAIINECS B HUX
npuMecd. B Hacrosimiee BpeMs HEHTPOHHO-aKTHUBAIIMOHHBIA aHAIN3 CUUTACTCS OJHHM W3 METOJOB, OOJaJarolIux
MHOT'03JIEMEHTHOCTBIO ¥ PEKOPTHO BHICOKOH YYBCTBUTEIBHOCTBIO.

KnwueBble ci10Ba: CMEIIAaHHBIC JJIEMEHTBI, BaHAIWii OCOOOH YHCTOTHI, PATUOHYKIHIBI, HEUTPOHHO-aKTHBAIMOHHAS,
SKCTPAKIIMOHHAS XpoMaTorpadus, KOJIOHOYHas XpoMarorpadus, aTOMHBI PEaKkTop, BBHICOKas UyBCTBUTEIBHOCTB, JJIEKTPOJIBI,
koo uIeHT pacmpeneneHus, raMMa-CIeKTPOMETPHS, PAJAUOXMMHUYECKOE paslelicHHe, MEepHoi MoJypaclaja, H3IIydeHue,
MIOTOK HEHTPOHOB.

AKTIVATSION USULIDA MAXSUS TOZA VANADIYNING TAHLILI
Annotatsiya

Mazkur magolada vanadiy elementining (maxsus toza) analizi aktivatsion usullardan biri bo’lgan neytron-aktivatsion tahlili
bayon etilgan. Unda vanadiy va ularning birikmalari ba’zi kimyoviy reaksiyalarda katalizator sifatida, oksidlari optik tolalarda
ishlatilmoqda. Bunday moddalarni elektrik, mexanik va katalitik xossalariga tarkibidagi aralashma moddalar kuchli ta’sir
ko’rsatishi haqidagi masalasiga urg‘u berildi. Hozirgi kunda neytron-aktivatsion tahlil ko’p elementli va rekord darajada yuqori
sezgirlikga ega usullardan biri hisoblanishiga asoslangan.

Kalit so‘zlari: aralashma elementlar, vanadiy maxsus sof, radionuklidlar, neytron-aktivatsion, ekstraksiya-xromotografiya,
kolonkali xromotografiya, atom reaktori, yuqori sezgirlik, elektrodlar, tagsimlanish koefsiyenti, gamma spektrometriya,
radiokimyoviy ajratish, yarim-yemirilish davri, nurlanish, neytronlar ogimi.

Kirish. Yaqin vaqtlargacha vanadiyning ishlatilish sohalarida o‘ta toza mahsulot sifatida ishlatilishini taqozo etmas edi.
Oxirgi paytda vanadiy birikmalarining katalizator sifatida hamda vanadiy oksidining anod sifatida ishlatilishi bu mahsulotlarning
tozaligiga kuchli talab qo‘ydi.

Bu esa ushbu metallning tozaligini nazorat qilishda yuqori sezgir va ko‘p elementli analitik usullarni qo‘llashni taqozo
etadi.

Shunday usullardan biri neytron aktivatsiyaviy analiz usuli bo‘lib, o‘ta yuqori sezgirligi, nazorat tajribasidan forig’ligi,
bir vaqtning o‘zida bitta namunadan qirqdan ortiq elementni aniqlay olishi bilan boshqa analitik usullar ichida alohida o‘rin
tutadi.

Lekin namunani neytronlar bilan nurlatish paytida, ko‘pgina hollarda, asosiy element radionuklidlarining o‘ta yuqori
radioaktivligi hisobiga kam miqdordagi aralashma elementlarni aniglash imkoni bo‘lmaydi. Bunday hollarda asosiy element
radionuklidlarini aralashma elementlar radionuklidlaridan radiokimyoviy ajratish zarurati tug’iladi. Neytron-aktivatsiyaviy analiz
usulining o°ziga xos tomoni shundaki, ko‘p hollarda halaqit beruvchi radionuklid sifatida faqatgina asosiy element
radionuklidlari emas, balki boshqa qo‘shni elementlar radionuklidlari ham bo‘lishi mumkin. Masalan vanadiy nurlatilganda
gisga yarim yemirilish davriga ega vanadiy radionuklidlari bilan bir gatorda skandiyning uzoq yashovchi 46Sc va 47Sc
radionuklidlari hosil bo‘ladi va aralashma elementlarni aniqlashga halaqit giladi. Bu esa vanadiyning asosiy modda va aralashma
elementlar radionuklidlarini radiokimyoviy ajratishga asoslangan analiz usulini ishlab chigishni tagozo etadi. Vanadiy tarkibini
aniqlashga bag’ishlangan adabiyotlar sharxi shuni ko‘rsatdiki bu metallarning o‘ta toza namunalarini analiz qilishga
bag’ishlangan ishlanmalar juda kam, neytron aktivatsiyaviy analizga bag’ishlangan ishlar esa deyarli yo‘q. Shuning uchun
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maxsus toza vanadiyning ko‘p elementli va yuqori sezgir radiokimyoviy neytron aktivatsiyaviy analiz usulini ishlab chiqish
dolzarb muammo hisoblanadi.

Mavzuga oid adabiyotlar tahlili. Oxirgi yillarda vanadiy katta hajmdagi elektr energiyasini saglashda ishlatiladigan
oqimli elektr batareyalarini olishda qo‘llanilmoqda [1]. Vanadilsulfat (VOSO4) va uning bir nechta ligandlar bilan hosil gilgan
komplekslari gandli diabetni davolashda samarali vosita sifatida qo‘llaniladi [2].Vanadiyning -(IV) va -(V) valentli oddiy tuzlari
biotibbiyotda oddiy uchuq virusi va OITS viruslariga qarshi samarali vosita sifatida o‘rganildi [3].

AI203 substratlarida yotgizilgan katta hajmli va yupga VO2, V203 va V205 plyonkalarining optik xususiyatlarini
o’rganib avtorlar ularning optik tolalar olishda ishlatilish istigbollarini ko’rsatib berishdi [4].

lon almashinuvchisi bilan yugori toza V205 ni tahlil gilishda poydevorni aralashmalardan ajratish massaning 10-8-10-
9% ga etadi. [7]. [8] asarida vanadiy birikmalarining (VSi2,V205) olovsiz atomizatsiyasi bilan ISP-AES va AAA
metodologiyasi taklif etilgan bo'lib, dowex 50 kationitidagi aralashmalarni oldindan ajratish mumkin. Texnika massaning 10-4-
10-6% gacha bo'lgan 20 ta ifloslanishni ta'minlaydi.

Tadgigot metodologiyasi. TBF-5M HBr ekstraksion xromatografiya tizimida indiyning makromiqdori skandiyning
mikromiqdorini birga ekstraksiya gilishi hamda bir gator elementlarning ekstraksiyasini pasaytirishi aniglandi. Bu 30 dan ortiq
aralashma elementlarni skandiydan selektiv ajratish imkonini beruvchi konsentrlash uslubini ishlab chigish im konini berdi.
Maxsus toza vanadiy tarkibidagi 36 ta aralashma elementlarni n.10-5 — n.10-10 % aniglanish chegarasi bilan tahlil qilish
imkonini beruvchi radiokimyoviy neytron aktivatsion analiz uslubi ishlab chigishi muhimdir. Radiokimyoviy neytron
aktivatsiyaviy analiz, radioaktiv indikatorlar usuli, ekstraksiya, ekstraksiyaviy xromatografiya va gamma spektrometriya kabi
ishonchli va zamonaviy usullar go’llanilgan.

Tahlil va natijalar. Hozirgi kunda neytron—aktivatsion tahlil ko’p elementli va rekord darajada yuqori sezgirlikga ega
usullardan biri hisoblanadi. Shuning uchun toza vanadiyning neytron—aktivatsion tahlil usulini ishlab chiqish dolzarb
muammolardan biri hisoblanadi.

Shundan kelib chiqib, ushbu ishning magsadi maxsus toza vanadiyning ko‘p elementli va yuqori sezgir, asosiy modda va
aralashma elementlarning radionuklidlarini radiokimyoviy ajratishga asoslangan analiz uslubini ishlab chigish hisoblanadi.

Titan va vanadiyning yadro fizikaviy hossalaga kura namunalar nurlatilgandan so’ng, namunalarning radioaktivligi
asosan tez neytronlar ta’sirida hosil bo’luvchi skandiy-46, 47 va 48 izotoplari hisobiga bo’ladi. Tadqiqotlar shuni ko’rsatdiki,
oldindan indiy bilan to’yintirilgan TBF li kolonkada mikroelementlar ekstraksiyasining pasayishi va skandiyning indiy bilan
qo’shilib ekstraksiya bo’lishi hisobiga TBF-5M HBr ekstraksion xromatografiya tizimida 30 dan ortiq elementlarni selektiv va
yuqori samara bilan ajratish mumkin.

Bajarilgan tadgiqotlar natijasiga asoslanib maxsus toza vanadiyning radiokimyoviy neytron aktivatsion tahlili uslubi
ishlab chiqildi.

0,15-0,2 g namuna VVR-SM tadgiqot yadro reaktorida 10-15 soat nurlatildi. 1 kun o’tgach sirtki ifloslanishni tozalash
va tortishdan keyin namuna tegishli kislotada eritildi (HCI+HNO33:1). Eritma nam tuzlargacha bug‘latilib, 4 ml 5SM HBr da
eritildi. Olingan eritma TBF (indiy bilan oldindan to‘yintirilgan) bilan to‘ldirilgan kolonka (d= 0,4 sm, h =5 sm) orgali
o‘tkazildi, aralashma elementlar 15-20 ml 5SM HBr bilan yuvildi. Elyuat flakonlarga yig‘ildi va aralashma elementlarning gamma
spektri o‘Ichandi. Uslub 30 dan ortiq aralashma elementlarni 10-5-10-10 % aniglash chegaralari va Sr 0,10-0,20 standart xatolik
bilan aniglash imkonini beradi (jadval 1).

Maxsus toza titan va vanadiydagi aralashma elementlarning aniglanish chegarasi.

Jadval. 1
Ne Ele-ment ACh, Sr INe Ele-ment [ACh, Sr Ne Ele-ment ACh, Sr
% mass. % mass. % mass.
1 Ag 5.10-7 0,16 13 Gd 8.10-8 0,13 25 Sm 1.10-10 0,12
2 As 5.10-9 0,14 14 Hf 2.10-7 0,16 26 Sn 1.10-6 0,14
3 Ba 7.10-6 0,17 15 K 5.10-6 0,19 27 Sr 2.10-6 0,16
4 Ce 3.10-7 0,15 16 La 4.10-9 0,16 28 Ta 2.10-8 0,17
5 Cd 2.10-6 0,16 17 Mn 1.10-8 0,15 29 Th 2.10-9 0,16
6 Co 6.10-8 0,11 18 Mo 2.10-8 0,17 30 Te 3.10-6 0,14
7 Cr 4.10-6 0,18 19 Na 1.10-9 0,13 31 Th 1.10-7 0,15
8 Cs 2.10-7 0,17 20 Ni 4.10-5 0,19 32 U 2.10-8 0,18
9 Cu 1.10-8 0,10 21 Rb 1.10-6 0,17 33 W 5.10-9 0,14
10 Eu 2.10-10 0,12 22 Re 2.10-9 0,16 34 Y 5.10-5 0,20
11 Fe 5.10-5 0,20 23 Sh 6.10-9 0,15 35 Zn 3.10-6 0,20
12 Ga 5.10-8 0,15 24 Se 1.10-6 0,17 36 Zr 6.10-5 0,21

Xulosa va takliflar. Vanadiyning oxirgi yillardagi ishlatilish sohalari ularning tozaligiga alohida talablar qo‘yishi va
bunday maxsus toza moddalarning aralashma tarkibini analiz qilishning yuqori sezgir va ko‘p elementli usullarini ishlab
chiqarishga talab paydo bo‘lgani e’tirof etildi.Vanadiyning yadro-fizikaviy xossalari bu metallar va ularning birikmalari neytron-
aktivatsion analiz uchun qulay ob’ektlar ekanini ko‘rsatib berildi. Neytron-aktivatsion analiz uchun vanadiy namunalari yadro
reaktori neytronlari bilan nurlatilganda xosil bo‘ladigan vanadiy radionuklidlari qisqa yarim yemirilish davriga ega bo‘lgani
sababli tezda parchalanib ketishi hamda namunaning asosiy radioaktivligi (n, p) va (n, o) reaksiyalari bo‘yicha xosil bo‘ladigan
46Sc, 47Sc, 48Sc radionuklidlari hisobiga bo‘lishi aniqlandi. TBF-5M HBr ekstraksion xromatografiya tizimida indiyning
makromiqdori skandiyning mikromigdorini birga ekstraksiya gilishi hamda bir gator elementlarning ekstraksiyasini pasaytirishi
aniglandi. Bu 30 dan ortiq aralashma elementlarni skandiydan selektiv ajratish imkonini beruvchi konsentrlash uslubini ishlab
chigish imkonini berdi.Maxsus toza vanadiy tarkibidagi 36 ta aralashma elementlarni n.10-5 — n.10-10 % aniglanish chegarasi
bilan tahlil gilish imkonini beruvchi radiokimyoviy neytron aktivatsion analiz uslubi ishlab chigildi.
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«BIOSOLVENT» PREPARATINI NAVOILY VILOYATIDAGI SHO’RLANGAN TUPROQ TARKIBIDAGI
TUZLARNI YUVILISH SAMARADORLIGIGA TA’SIRINI O’RGANISH
Anotatsiya

Ushbu qo‘l yozmada sho’rlangan tuproq tarkibidagi mavjud tuzlarning turlari hamda ularning o‘simliklar rivojlanishida
keltiradigan salbiy oqibatlar bayon etiladi. Shuningdek Navoiy viloyatidagi sho’rlangan tuproq tarkibidagi tuzlarning taxlili va
ulapning yuvilish samaradorligiga dala sharoitida (vegitatsiya davrida) «Biosolvent» preparatining ta’sirini o‘rganish natijalari
haqida ma’lumotlar keltirilgan.

Kalit so‘zlar. «Biosolvent», Polimer, kompozitsiya, Sho’rlangan tuproq, polikislota, sirt faol modda, Navoiy viloyati, kimyoviy
melioratsiya, tuzlar, gomopolimer, irrigatsiya.

N3YYEHUE BJIUSHUS NPENNAPATA «BUOCOJIBEHT» HA Y®O®EKTUBHOCTDb TIPOMBIBAHUSI COJIEN B
3ACOJIEHHOW ITOYBE B HABOMCKOM OBJACTH
AHHOTAIHS

B 1aHHOW pyKOMHCH OIMHUCHIBACTCS pasHbIC BUABI COJMH B COCTaBE MOYBBI, M TakK kK€ 00 CBOWCTBaX M Bpemax A Pa3sBUTUSA
pactenuii. Takke paccMaTpUBarOTCS CBEJCHUS 00 aHamHM3e Cojell B 3acOoyicHHOW mouBe HaBowiickoii o0macTu ¥ pe3ynbTaTax
W3yYCHUsS BIUSAHHS Tpernapata «buoconBeHT» Ha 3()(GEKTHBHOCTh MX BBIMBIBAHHS B IOJICBBIX YCJIOBUAX (B BEreTAllMOHHBIN
MEPHO).

KnioueBbie ciioBa. «buocosnBent», I[lonmmmep, KOMITO3WIMS, 3acCOJEHHAs [0YBA, I[OJMKUCIOTA, TOBEPXHOCTHO-AaKTHBHOE
BemecTBo, HaBouiickast 0611acTh, XAMMEIHOPALHSL, COJTH, TOMOIIOIUMED, OPOIICHHUE.

STUDY OF INFLUENCE OF “BIOSOLVENT” PREPARATION ON EFFICIENCY OF SALT WASHING IN SALINE
SOIL IN NAVOIlY REGION
Annotation

This paper discusses the different types of salts in the soil and their adverse effect on the local plants. Moreover, salts in saline
soil in the Navoi region are analyzed and the results of the study of leaching efficiency of the "Biosolvent" agent in field
conditions (during the growing season) are given.

Key words. “Biosolvent” Polymer, composition, saline soil, polycarboxylic acid, surface-active substance, Navoiy region,
melioration, salts, homopolymer, irrigation.

Ma’lumki, gishloq xo‘jaligida tuproq unumdorligi ko‘rsatkichi bevosita davlatning iqtisodiy holatini belgilab beruvchi
asosiy omillardan biri hisoblanib, hozirgi vaqtda tuproglarning sho’rlanishi muammosi dunyo miqyosida dolzarb masalaga
aylanishi qayd qilinmoqda. Jumladan, Markaziy Osiyo mintaqasida sug‘oriladigan er maydonlarining 60% qismi sho’rlangan
tuproglardan tashkil topganligi gayd gilingan [1].

Tuprogning sho’rlanish darajasi ortishi o‘simlik urug‘larining unib chiqishini sekinlashtiruvchi ta’sir ko‘rsatadi, ildiz
orqali suvni so‘rish kuchi kamayishi aniqlangan. Masalan, g‘o‘za ildizining suv so‘rish ko‘rsatkichi qiymati me’yoriyy tuproq
qatlamida o‘rtacha 10-15 atm ga teng bo‘lib, Sho’rlangan tuproqlarda 18-30 atm ga o‘zgarishi aniqlangan [2].

Sho’rlanish ta’sirida tuproq eritmasining osmotik bosimi qiymati ortishi sharoitida o‘simlikning ildizi orqali suv so‘rilishi
keskin kamayishi kuzatiladi, shuningdek natriy karbonat kabi ayrim tuzlar o‘simlik uchun toksik ta’sir ko‘rsatishi aniqlangan [3].

Tuproqglarning sho’rlanishi aynigsa, dunyoning qurg‘oqchil mintaqalarida qishloq xo‘jaligida jiddiy muammo hisoblanib
(ESe=16-18 dS/m), bunda irrigatsiya tizimlarini magbullashtirish va sho’rga chidamli ekinlardan foydalanish tavsiya qilinadi [2,
3].
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Sho’rlangan tuproqlar tarkibida qiyin eruvchan va o‘simliklar uchun toksik ta’sirga ega bo‘lgan 12 ta turdagi tuzlar
aniglangan (natriy xlorid, magniy xlorid, kalsiy xlorid, natriy sulfat, kalsiy karbonat, kalsiy bikarbonat, magniy karbonat, gips va
boshg.). Jumladan, 8 ta turdagi tuzlar - ya’ni, kalsiy bikarbonat, natriy xlorid, magniy xlorid, kalsiy xlorid, natriy sulfat va boshq.
o‘simliklar uchun kuchli darajada toksik ta’sirga egaligi qayd qilinadi.

Tuprogning sho’rlanishi - bu tuproq qatlami tarkibida quruq og‘irlikka nisbatan >0,25% o’simliklarning o‘sish-
rivojlanishi uchun toksik ta’sirga ega bo‘lgan tuzlar (xloridlar, karbonatlar, sulfatlar va boshq.) to‘planishi jarayoni hisoblanadi.

BMT ning Ozig-ovgat va gishlog xo jaligi sohasidagi tashkiloti (FAO - The Food and Agriculture Organization of the
United Nations) tomonidan keltirilgan statistik ma’lumotlar bo ‘vicha, O ‘zbekistonda ~20 800 000 ga er maydoni Sho rlangan
bo ‘lib, bu respublikaning umumiy er maydonining 46,5% qismini tashkil giladi, sug‘oriladigan umumiy er maydonlarining (4 280
600 ga) 50,1% qismi (2 140 550 ga) turli xil darajada Sho’rlanishga uchraganligi aniglangan. Respublikamizning gishlog
xo‘jaligida foydalaniluvchi umumiy er maydonidan 50% dan ortiq qismi turli xil darajada Sho’rlangan bo‘lib, jumladan 18%
qismi o‘rtacha va kuchli darajada sho’rlanishga egaligi qayd qilinadi [4, 5, 6].

Tuproglarning 0-100 sm gorizonti tarkibidagi qurug goldig, jumladan Cl- migdori bo‘yicha tuproglarning sho’rlanish
darajasi quyidagicha klassifikatsiyalanadi. (1-jadval).

1-jadval
Tuproglarning sho’rlanish darajasi bo‘yicha Kklassifikatsiyasi
Tuproq tarkibidagi umumiy tuzlar va CI” miqdori (%)
Ne Sho’rlanish darajasi Umumiy tuzlarning migdori cr
(qurug goldiq)
1 Sho’rlanmagan 0,3 dan kam 0,01 dan kam
2 Kam Sho’rlangan 0,3-1 0,01-0,04
3 O‘rtacl:la darajada 1-2 0,04-0,10
Sho’rlangan
4 Kuchli Sho’rlangan 23 0,1-0.3
5 Sho’rxoq 3 dan ko‘p 0,3 dan ko‘p

Respublikamizda sho’rlangan tuproglarda asosiy tuzlar - CaCOs, Ca(HCOz3)2, CaSO4x2H20, CaClz, MgClz2, MgSOsa,
NaCl, NazSO4, Na2CO3, NaHCOs3, KCl, K2SO4, K2CO3s kabilardan tashkil topgan [58; 3-b, 59; 232-b.].

Yugoridagilardan kelib chiggan xolda Navoiy viloyatidagi sho’rlangan tuproq tarkibidagi tuzlar tarkibi o‘rganildi. Shu
bilan birgalikda sho’rlangan tuproqlar tarkibidagi tuzlarni samarali yuvish xususiyatiga ega bo‘lgan polimer kompozitsiya
“Biosolvent” preparatini Navoiy viloyatidagi sho’rlangan maydonlarda dala sinovi amaliyoti o‘tkazildi. «Biosolvent»ning dala
sharoitida, vegitatsiya davrida tuproqdagi tuzlarning yuvilish jarayoniga ta’siri tahlil qilindi.

Tadqiqotlarda dastlab «Biosolvent» preparati 1:10 suv me’yoriyda suyultirilgan holatda (10 l/ga) foydalanilganda
sho’rlangan tuproglarda tuzlarning yuvilishiga samarali ta’sir ko‘rsatishi, shuningdek 2000 m3/ga suvni tejab golish imkonini
berishi tasdiglandi. Tajribalarda «Biosolvent» preparati (10%) ta’sirida tuprogning struktura/unumdorlik darajasini ifodalab
beruvchi fizik-kimyoviy ko‘rsatkichlari sezilarli darajada maqbullashishi qayd qilindi (1-rasm).

2
Birinchi sug‘orishdan keyin nazorat guruhida HCO 3+ miqdori 23% ga, kuzda esa 18% ga kamayishi aniglandi. Tajriba

guruhida esa birinchi sug‘orishdan keyin 45% ga, bahordan kuzgacha 44% ga ortishi qayd qilindi. Tajribalarda Cl~ nazorat
guruhida 1-sug‘orishdan keyin boshlang‘ich giymatiga nisbatan 25% ga yuvilishi aniqlandi, ya’ni bu qiymat nazoratga (17%)
nisbatan 42% yuqori hisoblanadi. Bahordan kuzgacha ham ushbu tendensiya kuzatildi, ya’ni nazorat guruhida C1- ionlari 29%
yuvilishi, tajriba variantida «Biosolvent» preparati ta’sirida (uch marta sug‘orishdan keyin) boshlang‘ich qiymatga nisbatan 40%
ni tashkil qilishi aniglandi.

Tajribalarda SO+~ miqdori 1-sug‘orishdan keyin boshlang‘ich giymatga nisbatan 12% ni tashkil qilishi, «Biosolvent»
preparati ta’sirida 30%, ya’ni 18% yuqori hisoblanishi aniglandi. Kuzda esa ushbu ko‘rsatkich qiymatlari mos ravishda 21 va
12% ni tashkil gilishi qayd gilindi. Tajribalarda Ca?* miqgdori 1-sug‘orishdan keyin nazorat variantida 11% ga tengligi, tajriba
variantida esa 25% ni tashkil gilishi aniglandi. Bahordan kuzgacha Ca?* miqdori nazorat variantida boshlang‘ich qiymatga
nisbatan 25% ga kamayishi, tajriba variantida esa 18% ni tashkil qilishi, ya’ni 7% kam bo‘lishi qayd qilindi.

Tajribalarda Mg?* miqdori 1-sug‘orishda nazorat variantida ortishi, «Biosolvent» preparati ta’sirida 27% ni tashkil
qilishi, kuzda esa nazorat variantida 12% va tajribada 35% ga teng bo‘lishi aniqlandi. Shuningdek, Na* migdori 1-sug‘orishda va
kuzda mos ravishda 14 va 34% ga teng bo‘lishi, tajriba variantida mos ravishda 25 va 6% ni tashkil qilishi aniglandi. Bahordan
kuzgacha tuprogning 0-70 sm gorizonti tarkibida Na* ionlarining yig‘ilishi 34% ni tashkil qilishi, «Biosolvent» preparati
ta’sirida boshlang‘ich miqdoriga nisbatan 6% ga kamayishi aniqlandi.

K* migdori 1-sug‘orishda boshlang‘ich qiymatiga nisbatan 27% ga kamayishi, kuzda vegetatsiya davrining oxirida 25%
ga kamayishi qayd qilindi. Shuningdek, «Biosolvent» preparati ta’sirida K* miqdori vegetatsiya davrining oxirida boshlang‘ich
giymatiga nisbatan 55% ni tashkil gilishi aniglandi.

Quyidagi rasmda nazorat va tajriba variantlarida tuprogning 0-70 sm gorizonti tarkibida pH, ESe va ionlar migdori
qiymatlari o‘zgarish dinamikasi ko‘rsatilgan (1-rasm).
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1-rasm. Nazorat va tajriba variantlarida tuprogning 0-70 sm gorizonti tarkibida pH, ESe va ionlar migdori giymatlari
o‘zgarish dinamikasi
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1-rasmdan ko‘rish mumkinki, «Biosolvent» preparati sho’rlangan tuproglarning 0-70 sm gorizonti tarkibida HCO;

ionlaridan tashqari, deyarli barcha ionlarning yuvilishiga sezilarli darajada ijobiy ta’sir ko‘rsatishi aniqlandi.
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2-rasm. Nazorat va tajriba variantlarida tuprogning 0-30 sm gorizonti tarkibida pH, ESe va ionlar migdori giymatlari
o‘zgarish dinamikasi
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3-rasm. «Biosolvent» preparati ta’sirida 1-sug‘orishda tuproq tarkibida tuzlarning yuvilishi.

Shunday qilib, nazorat variantida 1-sug‘orishdan keyin boshlang‘ich miqdoriga nisbatan quruq qoldiq, HCO ; , Ca?* va
K* miqdori mos ravishda 11%, 25%, 11%, 12% va 23% ni tashkil gilishi aniglandi. Bunda bahordan kuzgacha ushbu

ko‘rsatkichlar qiymati 20%, 18%, 29%, 21% va 25% ni tashkil qilishi qayd qilindi. «Biosolvent» preparati ta’sirida HCO ; dan

tashqari deyarli barcha ionlar yetarli darajada yaxshi yuvilishi aniqlandi. Jumladan, bunda «Biosolvent» preparati ta’sirida quruq
goldig, CI-, SO.>, Ca%*, Mg?*, Na* va K* miqdori 1-sug‘orishdan keyin mos ravishda 29%, 42%, 30%, 25%, 27%, 25% va 7% ni

. 2— . . . .
tashkil qilishi qayd gilindi, ya’ni, bunda nisbatga eng yuqori yuvilish Cl- keyin, SO ,  va umumiy tuzlar miqdorida, navhatdagi

o‘rinlarda Mg?*, Na* va K* miqdori bo‘yicha kuzatildi. Kuzda ushbu holat biroz o‘zgarishi, ya’ni tuproqda Mg?* migdori ortishi
qayd qilindi (boshlang‘ich qiymatga nisbatan 35% ga), shuningdek yuvilgan K* miqdori 55% ga ortishi aniglandi.

Xulosa qilib aytganda «Biosolvent» preparati, polianion tipdagi kompozitsiyalar sho’r tuproqdagi tuzlarni yuvishda
yugori faollikka ega ekanligi tasdiglandi, shuningdek tuproq tarkibida moddalar almashinuvi tezlashishiga, tuprogning mexanik
xolatini yaxshilanishiga, tuproq tarkibidagi foydali mikroorganizmlarni son dinamikasining ko‘payishiga, tuzlarning tuproqqa
salbiy ta’sirining Keskin kamayishi hisobiga tuprog unumdorligini ortishiga olib kelishi aniglandi.
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OLTINGUGURTLI ASFALTABETONNING FIZIK-MEXANIK XOSSALARINI TADQIQ QILISH
Annotatsiya

GOST 22245-90 talablariga mos keladigan bitum va texnik oltingugurtni 5:95 10:90 15:85 20:80 massa nisbatlarda aralashtirib
oltingugurtli bitum namunalari tayyorlandi. Oltingugurtli bitum asosida oltingugurtli asfalstabeton na’munalari tayyorlandi.
Olingan asfalptabeton na’munalarni GOST 9128, PNST 191-2017 talablari bo’yicha 0°C, 20°C, 50°C haroratlarda bosim
kuchining o’zgarishi, suv shimuvchanligi, zichligi kabi xossalari o’rganildi. Tadqiqotlar natijasida asfalptabeton tarkibiga 5% dan
20% gacha oltingugurt kiritilishi uning fizik va mexanik xossalarini sezilarli darajada yaxshilashi aniglandi.

Kalit so’zlar: oltingugurt, bitum, oltingugurtli bitum, adgeziya, asfaltbeton, modifikatsiya, zichlik, suv shimuvchanlik, mineral
kukun, qum, chagigtosh, govushqoqlik.

N3YYEHUE ®PU3UKO-MEXAHAYECKHUX CBOMCTB CEPO-CEPA ACBHAJIBTOBETOHA
AHHOTanUs

OO6pa3npl cepoOUTyMa TOTOBHJIM IIyTEM CMEIIWBAHUS OWUTyMa M TEXHHYECKOH cephl, cooTBeTCTBYyIOmEeH TpeboBanmsm ['OCT
22245-90, B maccoBbIX cooTHomreHHax 5:95, 10:90, 15:85, 20:80. O6pasusr cepoachanbTobeToHa OBUIM MPUTOTOBIEHBI Ha
OCHOBe cepHUCTOro Outyma. [lomydenHsle oOpasubl acdanbrobeToHa mcciemoBanuch coriacHo TpeboBaHmaM ['OCT 9128,
TTHCT 191-2017 npu temmeparypax 0°C, 20°C, 50°C mo n3MeHEeHHIO TPOYHOCTH Ha CXKaTHe, BOJIOYIPYTOCTH M IUIOTHOCTH. B
pe3yabTaTe HCCleJOBaHNi yCTaHOBIIEHO, 4To no0apieHue B cocTaB achanbrodeToHa oT 5 10 20 % cepbl 3HAYUTENBHO YIydllaeT
ero (pM3MKO-MeXaHHYEeCKHEe CBOHCTBA.

KnrwueBble ciaoBa: cepa, OuTyMm, OUTYM C cepoii, aare3us, acanbToOCTOH, MOIU(HUKALKS, TUIOTHOCTh, BOAOMOIJIOIICHHE,
MHHEPaJIbHBII MOPOIIOK, NECOK, H3BECTHSIK, BSI3KOCTB.

STUDY OF THE PHYSICAL-MECHANICAL PROPERTIES OF SULFUR-SULFUR ASPHALT CONCRETE
Annotation

Sulfur bitumen samples were prepared by mixing bitumen and technical sulfur meeting the requirements of GOST 22245-90 in
mass proportions of 5:95 10:90 15:85 20:80. Sulfur asphalt concrete samples were prepared based on sulfur bitumen. The
obtained asphalt concrete samples were studied according to the requirements of GOST 9128, PNST 191-2017 at temperatures of
0°C, 20°C, 50°C, such as changes in compressive strength, water elasticity, and density. As a result of research, it was found that
the addition of 5% to 20% sulfur in the composition of asphalt concrete significantly improves its physical and mechanical
properties.

Key words: sulfur, bitumen, bitumen with sulfur, adhesion, asphalt concrete, modification, density, water absorption, mineral
powder, sand, limestone, viscosity.

Kirish. Yurtimiz tabiati issiq bo’lganligi sababli hozirgi kunda yo’l qoplamalari tezda ishdan chigmoqda. O’zbekiston
sharoitida asfaltbeton goplamalarini qurish iqgtisodiy tarafdan ancha gimmat hisoblanadi. Bundan tashqari issiq iglim sharoitida
asfaltbeton qoplamalari issiqga erib, og’ir avtomobillar harakatlanishi davomida ko’ndalang noravonliklar hosil bo’lib qolmogda.
Yana bir muhim sabablardan biri asfaltbeton tarkibidagi bitumning qimmatligidir. Bundan tashqari yo’llar ekspluatatsiya
gilingandan keyin ham uzoq muddat xizmat gilmayapti. Hozirgi vagtda neft bozorida bitum yetishmasligi va narxining oshishi
kuzatilmoqda. Bitum bozorini tahlil qilish shuni ko’rsatadiki, bozorning asosiy omillari: narx va sifat. Asfaltbeton — chagiq tosh,
qum, mineral kukunlar va bitum aralashmasidan iborat qurilish materiali. Aralashtirishdan oldin ular 100-160°C
temperaturagacha qizdiriladi. 120 °C dan past bo’lmagan temperaturada yotqiziladigan va zichlanadigan bitumli qaynoq
asfaltbeton, 40-80° temperaturada zichlanadigan va kam qovushqoq issiq asfaltbeton, havo temperaturasida (5° dan yuqori
temperaturada) zichlanadigan suyuq bitumli sovuq asfaltbeton; yirik, o’rta, mayda donali va qumli asfaltbetonga bo’linadi.

Mavzuga oid adabiyotlar tahlili. O’zbekiston Respublikasi Fanlar Akademiyasi Umumiy va noorgnik kimeé instituti
“Neft kimeési” laboratoriyasi ilmiy xodimi B.B. Raximov tomonidan olib borilgan tadqiqoti asosida bitumning adgezion
xususiyatlarini yaxshilashiga asoslangan bo’lib, qovushqoqli bitum bog’lovchidagi tarkibiy gismlarning BND 60/90 - 55%
bitum; N'Sh qo’shimchasi - 15%; gudron - 15% va texnik oltingugurt - 15% optimal nisbati tanlab olindi [1].
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Oltinugurtni bitumga qo’shishdan maqgsad uning fizik-mexanik xususiyatlaridan biri ya’ni cho’ziluvchanlik xususiyatini
oshiradi va kislotali muhitga ega bo’lgan mineral materiallarga adgeziyasini yaxshilaydi [2]. Adgezion bog’ni hosil bo’lish
jaraéni odatda ikki bosqichga bo’linadi. Tashish deb ataladigan birinchi bosqichda adgeziv molekulalarning (bitum) substrat
yuzasiga (mineral material) harakati va ularning fazalararo qatlamda aniq yo’nalishi sodir bo’ladi, buning natijasida adgeziv va
substrat molekulalarining funktsional guruhlari va molekulalar o’rtasida yaqin aloqa ta’minlanadi[3]. Adgeziya jaraénining
birinchi bosqichining oson kechishiga bitumni suyultirish natijasida suyuq holatga o’tkazish orqali amalga oshiriladi. Tkkinchi
bosqich bitum va mineral materialning to’g’ridan-to’g’ri 0’zaro ta’siridan iborat bo’lib, bu turli xil kuchlar - Van Der-Vaalsdan
kimeviy kuchlarga qadar sabab bo’lishi mumkin [4]. Andronov S. Yu, Vasilsev Yu.E, Timoxin D. K, Repin A. M, Repina O.V,
Talalay V. V. kabi MADI ning professor olimlarining [5] maqolasida asosan asfaltbeton qoplamasining kamchiliklari va
afzalliklari, seroasfaltbetonning afzalliklari keltirilgan. Bundan tashqgari maqolada oltingugurtli asfaltbetonning fizik-mexanik
xususiyatlari va qorishmani tayyorlash keltirib o’tilgan. G.V.Vasilovskaya, D.R.Nazirovning [6] maqolasida asosan oltingugurtli
asfaltbeton qorishmasini tayyorlash va uni yotqizish haqida aytib o’tilgan. Lekin oltingugurtni qanday modifikatsiya qilish va
tarkibini o’zgartirish haqida aytib o’tilmagan. V.Yu. Pivsaev tomonidan olib borilgan tadqiqotda neft shlamiga oltingugurt va
polimer moddalari qo’shib qurilish va yo’l bitumlari kompozitsiyalari olingan [7]. Predvaritelbnsry natsionalsnbly standart
Rossiyskoy federatsiyasining oltingugurtli asfaltbetonga doir ishlab chigilgan [8], [9], [10] standartlari mavjud. Ushbu
standartlarda texnik talablar, xavfsizlik qoidalari, atrof-muhitni muhofaza qilish talablari, sinov usullari, oltingugurtli asfaltbeton
qoplamasini yotqizish va qayta ishlash kabilar ko’rib chigilgan.

Material va metodlar. Tadgigot uchun materiallar sifatida Muborak gazni gayta ishlash zavodining texnik oltingugurti,
pirimidin, BND 60/90 markali bitum, chagiqtosh, qum, mineral kukun.

Namunalar olingandan so’ng oltingugurtli asfaltbetonning fizik-mexanik xususiyatlarini o’rganish uchun oltingugurtli
asfaltbetonning zichligini, suv shimuvchanligini, 20 °C haroratdagi bardoshliligini, 50 °C haroratdagi bardoshliligini va 0o S
haroratdagi bardoshliligi kabi xususiyatlarini o’rganish talab etiladi. Biz asosan oltingugurtli asfaltbeton tarkibini tanlashda
asfaltbeton gorishmasi tarkibidan (GOST 9128-2013) foydalandik.

Oltingugurtli asfaltbetonning suv shimuvchanligi va zichligini aniglash uchun quyidagi ishlarni amalga oshiramiz.
Namunalar eng avvalo havoda tortiladi. Keyin aralashmalardan olingan namunalar (20 + 2) °C haroratga ega bo’lgan idishda 30
dagiga davomida temperaturani saglagan holda ushlab turiladi, shunda idishda suv darajasi namunalar yuzasidan kamida 20 mm
balandlikda bo’ladi. Shundan so’ng namunalar suvda tortib olinadi va namunalarda havo pufakchalari yo’qligini ta’minlash kerak
bo’ladi. Suvda tortilganidan keyin namunalar yumshoq mato bilan artib olinadi va havoda qayta tortiladi.

Qorishma namunasining o’rtacha zichligi ni topish uchun quyidagi formuladan foydalanamiz:

_9o0
92-91
Bu yerda: (Jg— havoda tortilgan namunaning massasi, gr;

— gorishma namunasining o rtacha zichligi, M7

gorish ining o’rtacha zichligi, kg/m3

g1 - namunaning suvda tortilgandagi massasi, gr;

—namuna 30 minut suvda saglanib, keyin tortilgandagi massasi, gr.

2 30 minut suvda saglanib, keyin tortilgandagi i,g

Bosim kuchi RC)K, MPa aniglash quyidagi formula asosida aniglanadi:
p -2
ch( - F " 10 X

Bu yerda: P- namunaning buzilish yuki, N;
F - pressda siqilgan namunaning ko’ndalang kesim yuzasi, sm?;
102 — MPa da konversiya koeffitsienti.

Natijalar va ularning tahlili. Texnik oltingugurt 55 ayl/min tezlikda aylantirib turgan holda 120 °C da gizdiriladi.
Qizdirish davomida oltingugurt massasining 3 % miqdorida pirimidin qo’shiladi. Aralashtirish tezligi va xaroratni
o’zgartirilmagan holatda 6 soat davomida aralashtiriladi. Shundan so’ng suyuq oltingugurt sopolimeri oddiy xona sharoitida
sovutiladi va qattiq holatga o’tkaziladi.

Sintez gilingan polimer oltingugurt BND 60/90 markali bitum bilan 140-145 0S da ikki soat davomida 5:95 10:90 15:85
20:80 massa nisbatlarda aralashtirildi. Olingan oltingugurtli bitumdan oltingugurtli asfaltabeton tayyorlandi.

Oltingugurtli asfaltbeton qorishmasini tayyorlash asfaltbeton qorishmasini tayyorlash bilan deyarli bir xil hisoblanadi.
Qorishmani tayyorlashda asosan qorishmaning tarkibi o’rganiladi. Qorishma oltingugurtli bitum, qum, mineral kukun va
chaqiqtoshdan iborat bo’ladi. Qorishma tayyorlashda asosan materiallarning olingan joylari ham o’rganib chiqilishi kerak.

Biz qorishmani tayyorlashda 10 kg qorishma tayyorladik. Qorishma tarkibini tayyorlash uchun barcha materiallarni 10 kg
og’irlikka moslab foiz miqdorlariga qarab tanlab oldik va barchasini elektron tarozida tortib oldik.

Eng avvalo qgorishma tarkibidagi chagigtosh, qum va mineral kukunni 160-1800S temperaturaga yetguncha gizdirib
olamiz. Qizdirilgan materiallar yaxshilab aralashtirib olinadi va yana shu temperaturada gizdiriladi. Oltingugurtli bitumni 1400S
dan oshirmagan holda qizdirildi. Materiallar qgizdirilgandan so’ng maxsus idishda aralashtiriladi. Aralashtirish jarayonida
gorishma sovub qolmasligi uchun doimiy ravishda gizdirib turiladi. Eng birinchi gorishma tarkibidagi chagigtosh, qum va
mineral kukunni aralashtiramiz va undan so’ng oltingugurtli bitum quyiladi. Bitum idishga yopishib qolmasligi uchun qorishma
o’rtasi ochilib bitum quyiladi va sekin aralashtirish boshlanadi.

Oltingugurtli asfaltbeton qorishmasi aralashtirib bo’lingandan so’ng namuna tayyorlash uchun elektron tarozida tortib
olinadi. Namunalar o’lchamlariga talablar va ularning tahminiy og’irligi bo’yicha talablar keltirilgan GOST 12801-98 ga asosan
aniglanadi.

Biz o’tkazgan eksperiment natijalariga ko’ra seroasfaltbetonning suv shimuvchanligi, zichligi va mustahkamligi
aniglandi. Qiymatlar 1-va -jadvallarda keltirib o’tiladi.
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1-jadval
Oltingugurtli asfaltabetonning fizik-mexanik ko’rsatkichlari
Ko rsatkichlar Asfaltbeton (AB)  Oltingugurtli asfaltbeton 0% AB 5% 10% 15% 20%
nomlari uchun (OAB) uchun ° OAB OAB OAB OAB

Bosim kuchi, 50° C

haroratda, MPa (GOST 9128) (PNST 191-2017) 1,6 1,65 1,72 1.84 2
Bosim kuchi, 20° C 1.3 dan kam emas 1.3 dan kam emas 3 3,7 4,2 4,4 4,8

haroratda, MPa
Bosim kuchi, 0° C ) } 6 6.4 6.9 7.6 8.3

haroratda, MPa
Quyida keltirilgan jadvalda asfalstabeton (AB) va oltingugurtli asfalptabeton (OAB) namunalari 7 kunlik saqlashdan keyin
GOST 9128, PNST 191-2017 talablari bo’yicha 0° C, 20° C, 50° C haroratlarda bosim kuchining o’zgarishi keltirilgan.
Asfaltabeton va oltingugurtli asfalstabetonning suv shimuvchanligi
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Quyida keltirilgan diagrammada asfalstabeton(AB) va tarkibida 5,10,15 va 20% gacha oltingugurt saqlagan oltingugurtli
asfalptabeton (OAB) namunalari 7 kunlik saqlashdan keyin GOST 9128, PNST 191-2017 talablari bo’yicha suv shimuvchanligi
bo’yicha taxlil natijalari keltirilgan.

Xulosa. Tarkibida 5,10,15 va 20% gacha oltingugurt saqlagan bitumdan foydalanib oltingugurtli asfalstabeton
namunalari tayyorlandi. Olingan asfalptabetonni fizik — mexanik xossalari o’rganildi. Asfaltabetonning bosim kuchi, 50° C
haroratda 1,6 MPa dan 2 MPa gacha, 20° C haroratda 3 MPa dan 4,8 MPa gacha , 0° C haroratda 6 MPa dan 8,3 MPa gacha
ko’tarildi. Suv shimuvchanligi 2,7% dan gacha 4% ko’tarildi. Asfaltabetonning GOST 9128, PNST 191-2017 talablari bo’yicha
xossalari ganoatlantirdi.

Minnaddorchilik. O‘zbekiston Fanlar akademiyasi Umumiy va noorganik kimyo instituti “Kimyoviy texnologiya, gazni
qayta ishlash va sirt faol moddalar” laboratoriyasi xodimlariga aynigsa, ilmiy rahbarim t.f.d. prof. Yusupov Farhod
Mahkamovichga yillar davomida O‘zbekiston Respublikasi Fanlar akademiyasi Umumiy va noorganik kimyo institutining
Fundamental tadqiqotlar dasturini qo‘llab-quvvatlagani uchun minnatdorchilik bildiramiz.
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OPTICAL ANALYTICAL SENSORS
Annotation

This article provides a brief review of optical analytical sensors, their development history, and capabilities. Sensors allow to
collect, correct, transfer, process and distribute information about the state of physical and chemical devices. Chemical sensors
and various spectroscopic methods used to measure the concentration of substances are briefly discussed. Several special fiber-
optic light-transmitting sensors, including conductive polymer fibers, light transmission of optical fibers, reflection imaging in an
optical fiber based on the corpuscular model of radiation are reviewed. In addition, the capabilities of the optical reflection device
mini-spectrophotometer Eye-One Pro to measure wide-range diffuse reflectance coefficients and colorimetric properties of
samples, their structure, determination of substance concentrations in environmental objects, their use in production, management
of industrial processes were summarized.

Key words: optical sensor, absorption spectroscopy, sensors, reflection spectroscopy, receptor, luminescence, evanescence

ONTUYECKHUE AHAJIMTUYECKHUE CEHCOPBI
AHHOTanUs

B nmaHHO# crarhe mpezcTaBieH KpaTKuid 0030p ONTHYECKUX aHATUTHYECKUX NaTYNKOB, HCTOPUH MX Pa3BHTHS U BO3MOXHOCTEH.
JlaTuuky TO3BOJIAIOT COOUpaTh, KOPPEKTUPOBATh, MEpelaBaTh, 00pabaThiBaTh M PACIPOCTPAHATH WH()OPMAIUIO O COCTOSHUH
(bU3MYECKHX W XUMHYECKHX ycTpoiicTB. KpaTko 00CYXKIAalOTCS XHMHUYECKHE CEHCOPhI W Pa3lH4YHbIE CIIEKTPOCKOMHYIECKHE
METOJbl M3MEPEHHs KOHIEHTPAl[Md  BEIIeCTB. PacCMOTPEHBI  HEKOTOPhIE  CHEIHANbHBIE  BOJOKOHHO-ONTHYECKHE
CBETOMPOBO/SIIME JATYMKHA, B TOM YHCIE MPOBOMAAIINE IOJIAMEPHBIC BOJIOKHA, CBETOMPOIYCKAHHE ONTHYECKHX BOJOKOH,
BU3YyallM3aIisl OTPAKCHUsI B ONTHYIECKOM BOJOKHE HAa OCHOBE KOPITyCKYJISIPHOW MoOJenn u3iydeHus. Kpome TOro, pacKpbITHI
BO3MOHOCTH NPHOOPa ONTHYECKOTO OTpaXkeH st MUHK-criekTpodoTomerpa Eye-One Pro uis u3MepeHust B INUPOKOM Jiara3oHe
K02 puieHToB TU(P(Y3HOr0 OTPAKEHUS ¥ KOJIOPUMETPUYECKUX CBOWCTB 00OpaslOB, HMX CTPYKTYpPbI, OINpPEIEIECHUS
KOHIIEHTPALMiA BEIIECTB B 00BEKTAX OKPYKAIOIIEH CPEIbl, HX MCIIOJIB30BAHUS B IIPOU3BOICTBE, YIPABIEHUH IPOMBIIIJIEHHBIMA
00BEKTaMH. TIPOLIECCHI OBLTH 000OIIICHBI.

KnroueBblie ci10Ba: ONTHYECKHH AATYMK, aOCOPOIMOHHAS CIIEKTPOCKOMHS, CEHCOPHI, CIIEKTPOCKOMHS OTPAXKEHUs, PELEenTop,
JFOMUHECUEHIIVSI, YBAHECIICHITHSL.

OPTIK ANALITIK SENSORLAR
Annotatsiya

Ushbu maqolada optik analitik sensorlar, ularning rivojlanish tarixi, imkoniyatlari hagida qgisqacha sharh beriladi. Sensorlar
(datchiklar) fizik-kimyoviy qurilmalarning holati hagidagi ma’lumotlarni to‘plash, tuzatish, uzatish, qayta ishlash va tarqatish
imkonini beradi. Kimyoviy sensorlar bilan birga moddalarni konsentrasiyasini o‘lchash uchun ishlatiladigan turli xil
spektroskopik usullar gisgacha muhokama gilinadi. Bir nechta maxsus optik tolali yorug‘lik o‘tkazuvchi sensorlar, jumladan,
o‘tkazuvchan polimer tolalari, optik tolalarning yorug‘lik o‘tkazuvchanligi, optik tolada nur gaytarish orgali olingan tasvir
nurlanishning korpuskulyar modeliga asoslanishi ko‘rib chigiladi. Shu jumladan optik nur gaytarish qurilmasi Eye-One Pro mini-
spektrofotometrining keng diapazonli diffuzion aks ettirish koeffitsientlarini va namunalarning kolorimetrik xususiyatlarini
o‘lchash imkoniyatlari, tuzilishi, ularning atrof-muhit ob’ektlarida moddalarni konsentrasiyalarini aniqlash, ishlab chiqarishda,
sanoat jarayonlarini boshqarishda qo‘llanilish umumlashrildi.

Kalit so‘zlar: optik sensor, sorbsion-spektroskopiya, datchiklar, nur gaytarish spektroskopiyasi, retseptor, lyumenessensiya,
evensensiya.

Kirish. Bugungi kunda ishlab chigarish va sanoat sohasidagi xomashyo, tayyor mahsulotlarni, shuningdek, turli xil
tabiiy namunalar tahlilini olib borish uchun qo‘llaniladigan optik sensorlarning tarixi va rivojlanishi klassik optik analitik usullar,
xususan, UB (ultrabinafsha)-spektrofotometriya, 1Q-spektrometriya, xromatografik analiz va spektrofluorimetriya borib tagaladi.
Bunday qurilmalarning barchasi elektromagnit nur yordamida moddalarga fizik — kimyoviy ta’sir ko‘rsatish xususiyatiga ega
bo‘lib, ushbu jarayon natijasida moddalarning xossalari o‘zgaradi, ular o‘zidan nur chiqarishi, yutishi yoki sochishi kuzatiladi.
Bunday o‘zaro ta’sirlar natijasida tekshirilayotgan moddaning xossalarini ifodalovchi signallar hosil bo‘ladi. Signalning
chastotasi moddaning spesifik xossalarini aks ettirsa, uning intensivligi moddaning migdorini ifodalaydi.

Bunday qurilmalarning hajman kichikrog, masofadan turib boshgariladigan, yoki onlayn foydalaniladigan, shuningdek,
tekshirilayotgan moddani to‘g‘ridan-to‘g‘ri uskuna oldiga olib bormasdan, o‘z tabiiy xolicha tekshirish imkoniga ega shakllari
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ham mavjud bo‘lib, ular suv manbalarining sifati, suvni tozalash ishlari, biotexnologik jarayonlar va boshgalarni onlayn
monitoring gilish va nazorat gilish kabi afzalliklarga egadir. Bunday qulay hajmdagi qurilmalar kimyoviy sensorlar (datchiklar)
deb ataladi. Analitik asboblar va analitik (kimyoviy) datchiklar o‘rtasidagi asosiy farq shundan iboratki, analitik asboblar tahlil
gililanayotgan moddani qurilma yoniga olib kelishni tagazo qiladi, datchiklar esa, tahlil gilinayotgan moddani joyidan
qo‘zg‘atmasdan analiz giladi.

Sensorlar (datchiklar) fizik-kimyoviy qurilmalarning holati haqidagi ma’lumotlarni to‘plash, tuzatish, uzatish, qayta
ishlash va tarqatish imkonini beradi. Sensorlarning har xil turlari mavjud bo‘lib, ularning ishlash tamoyillari ma’lum fizik yoki
kimyoviy hodisalar va xususiyatlarga asoslanadi. Masalan, haroratni aniglovchi sensorlar, tovush sensorlari, radiatsiyon
sensorlar, bosim sensorlari, gidrometrlar va boshqalar [1,2,3,4,5,6,7,8].

Ushbu mavzu bo‘yicha birinchi monografiyalar o‘tgan asrda paydo bo‘lgan bo‘lsa-da [9,10], kimyoviy datchiklarning
analitik kimyoga ixtisoslashgan ayrim universitetlardagi ta’lim jarayoniga tadbiq qilinishi so‘nggi o‘n yilliklarga borib taqaladi
[11].

1991-yilda IUPAC kimyoviy sensorga quyidagicha aniglik kiritadi [12]: Kimyoviy sensor - bu ma’lum bir namuna
komponentining kontsentratsiyasidan tortib umumiy tarkib tahliligacha bo‘lgan kimyoviy ma’lumotni analitik foydali signalga
aylantiradigan qurilma.

Biroq, ushbu umumiy ta’rif sensorlarning butun o°ziga xos xususiyatlarini ochib bera olmaydi, shu sababli biz
sensorlarning ba’zi muhim qismlariga to‘xtalishni joiz deb topdik:

e sensorlar tekshirilayotgan ob’ekt bilan bevosita aloqada bo‘lishi kerak;

o sensorlar elektron bo‘lmagan ma’lumotlarni elektr signallariga aylantirishi kerak;

o sensorlar tezda javob berishi kerak;

o sensorlar doimiy yoki hech bo‘lmaganda takroriy sikllarda ishlashi kerak;

o sensorlar hajman kichik va arzon bo‘lishi kerak.

Ushbu kontekstdagi “tez javob berish” jumlasining ma’nosi, odatda analitik kimyoda muhim parametrlardan biri bo‘lib
[13], datchiklar bilan ishlashda qisqa vaqtda natija olishning muhim ekanligini anglatadi. “Arzon” sensorlar jumlasi esa, ularning
keng ommaning qurbi yetadigan shaklda mavjud bo‘lishi va keng miqyosda ishlab chiqarish iloji borligini anglatadi.

Tabily sezgi organlar va kimyoviy sensorlar o‘rtasidagi o‘xshashliklarga yanada chuqurroq to‘xtaladigan bo‘lsak,
ularning ba’zi funksional xususiyatlari e’tiborga loyiqdir. 1999-yilda TUPAC keltirib o‘tadiki, “Kimyoviy sensorlar, odatda,
ketma-ket ulangan ikkita asosiy komponentni: kimyoviy (molekulyar) tanib olish tizimi (retseptor) va fizik-kimyoviy datchik”
0‘z ichiga oladi [14]. Agar biz to‘liq sensor tizimini yaratmoqchi bo‘lsak, “qabul qilish” va “o‘tkazish” funksiyalari sxematik
tarzda ko‘rsatilganidek, signalni “kuchaytirish” va “natijalarni ko‘rsatish” qo‘shimcha funksiyalari bilan yakunlanishi mumkin
(1-rasm). Tabiiy sezgi organlarida esa, qo‘shimcha funksiyalar ham mavjud bo‘lib, ular o‘z navbatida nerv hujayralari va miya
tomonidan amalga oshiriladi.

Natijalarni hisoblash va ko‘rsatish, xatolar manbalari va
boshqgalarni ko‘rsatadi

Amplifikatsiya, integrasiya, derivatsiya va boshqgalar

Potensial farq, joriy o‘sish va boshqalar

Haroratning o‘zgarishi, reaksiya issigligi va boshqgalar
Na’muna molekulalari bilan o°zaro ta’sir

1-rasm. Odatiy sensor tuzilish.

Ushbu rasmda odatiy optik sensorning Grundler ruhsati bilan gayta ishlab chigilgan tuzilish sxemasi keltirilgan [15]

RETSEPTORLAR

Kimyoviy sensorning retseptorlari tekshiriladigan namuna bilan bevosita aloqada bo‘ladi. U muayyan moddalarga yoki
moddalar guruhiga mos javob berishi kerak. Retseptor funksiyasini molekulyar tanib olish deb ham atash mumkin. Ko‘pgina
hollarda retseptorlar nozik tuzilishga ega bo‘lib, ular kimyoviy muvozanat, reaksiyalar katalizi yoki boshqa selektiv ta’sirlar
orqali tekshiriladigan moddaning tarkibiy qismlari bilan o‘zaro munosabatga kirishadi. Odatda, mazkur o‘zaro munosabatlar
adsorbsiya, ion almashinuvi yoki ajralish muvozanati (suyuglik-suyuqlik ekstraktsiyasi)da namoyon bo‘ladi.

Barcha holatlarda retseptorlar va tahlil gilinadigan moddalar o‘rtasidagi o‘zaro ta’sir o‘zgarishlarga olib kelishi kerak, bu
o‘zgarishlar sensor element tomonidan o‘lchanadigan elektr migdoriga (kuchlanish, oqim yoki garshilik) aylantirilishi mumkin
[16].

Bugungi kunda olimlar qgattiq tashuvchilarga turli xil ion selektiv organik reagentlarni immobillash orgali metal ionlarini
konsentrasiyasini aniglaydigan kimyoviy optik sensorlar ustida ilmiy izlanishlar olib borishmoqda.

DATCHIKLAR

Datchiklar tekshirilayotgan namunaning tarkibiy qismlari bilan retseptorlarning o‘zaro ta’sirga kirishish natijasida kelib
chigadigan xususiyatlarning migdoriy ifodasini hisoblovchi vositalardir. Datchiklar odatda chiqish signaliga ko‘ra kuchlanish
o‘tkazgichlari, oqim o‘tkazgichlari yoki qarshilik o‘tkazgichlari sifatida tasniflanadi. Ushbu datchik turiga misol sifatida,
tekshiriladigan namuna eritmasi bilan aloga gilganda rangini o‘zgartiruvchi retseptor bilan birga optodlarda ishlatiladigan
yorug‘lik o‘tkazuvchi optik tolalarni keltirish mumkin [16].

KIMYOVIY DATCHIKLARNING TASNIFI
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Kimyoviy sensorlarni turli yo‘llar bilan tasniflash mumkin. Eng sodda ta’rif 1991-yilda ITUPAC tomonidan berilgan
ta’rifdir. Ushbu keng tarqalgan sxema bo‘yicha yettita sensorli guruhlari mavjudligini ko rishimiz mumkin:

1. Optik, 2. Elektrokimyoviy, 3. Elektr, 4. Sezuvchan, 5. Magnitli,

6. Termometrik, 7. va boshgalar

Ushbu xususiyatga ko‘ra, datchiklar samaradorlikning yuqoriroq yoki pastroq bo‘lishiga ko‘ra guruhlanadi. TUPAC
tasnifida optik sensorlardan biosensorlar mustaqgil guruh sifatida ajratilmaydi, lekin kimyoviy datchiklarning maxsus turi
hisoblanadi [16].

OPTIK SENSORLAR

Analitik asboblar va analitik (kimyoviy) datchiklar o‘rtasidagi asosiy farq shundan iboratki, birinchi vaziyatda, tahlil
qilinadigan modda qurilmaning yoniga keltiriladi, ikkinchi holatda esa, tahlil gilinadigan moddalar joyidan qo‘zg‘atmasdan
analiz qilinadi. Optik sensorlarning to‘lqin ko‘rsatkichi yoki yorug‘lik o‘tkazgichlari, optik kimyoviy datchiklarning tipik tarkibiy
gismidir. Silikat (shisha) materiallardan yoki shaffof polimerlardan tayyorlangan optik tolalar optik sensorlar uchun eng keng
tarqalgan yorug‘lik o‘tkazgichlar hisoblanadi [16]. (2-rasm).

J- lchki qobia Tashqi gobig
—_ N
Yadro _“—5 > D) D

2-rasm. Silindrsimon shakldagi yorug‘lik o‘tkazgichi (tolali turdagi).
Ushbu o‘tkazgichli tola shaklidagi optik sensorning Grundler ruhsati bilan qayta ishlab chiqilgan sxemasi keltirilgan.
Evensensiya hodisasi juda muhim bo‘lib, u optik sensorlarning maxsus turida qo‘llaniladi. Yorug‘lik o‘tkazuvchi tolali
optik sensorlar hech qanday retseptor qatlamsiz tuzilgan bo‘lishi mumkin. Bunday sensor turlari evensensiyaga asoslangan
bo‘ladi, lekin oddiy yorug‘lik yutilishiga yoki atrofdagi muhitning sinishiga asoslangan bo‘lishi ham mumkin. Shunday qilib,
mikro-fotometrlar yoki mikro-refraktometrlar shunday shaklda tuzilgan bo‘ladi. Boshqa turdagi foydali datchiklar luminesensiya
va diffuziyon sensorlar hisoblanadi [11]. Bunday analitik qurilmalar katta yoki kichik o‘lchamda bo*lishi mumkin. (5-6-rasmlar).

5-rasm. TL/TSL luminesensiya qurilmasi 6-rasm. Eye-One Pro mini-spektrofotometer

Nur gaytarish (diffuzion aks ettirish) analitik optik sensorlardan biri Eye-One Pro mini-spektrofotometridir. Ushbu
qurilma ranglarning aniqligini nazorat qilish va monitorlar, skanerlar va printerlarni avtomatik kalibrlash uchun mo‘ljallangan.
Asbob monoxromator sifatida ishlatiladigan gologrammali difraksion panjarali va aniglash moslamasi sifatida 128 pikselli diodli
matritsaga ega miniatyura USB-qurilmaga ega (6-rasm). Asbob D50 tipidagi nurlanish manbai bilan jihozlangan bo‘lib, u gaz
bilan to‘ldirilgan volfram chiroqdir. Analitik nuqtai nazardan, asbob 380 dan 730 nm gacha bo‘lgan diffuzion aks ettirish
koeffitsientlarini va namunalarning kolorometrik xususiyatlarini o‘lchashga imkon beradi, hamda laboratoriya va boshqa
tizimlardagi xromatik koordinatalar berishga qodir [17].

Eye-One Pro qurilmasining ishlash tartibi

O‘Ichovlarni amalga oshirish uchun Eye-One Pro mini-spektrometri kompyuterning USB portiga ulanadi, MS Windows
uchun mo‘ljallangan Eye-One Share dasturi ishga tushiriladi va asbob foydalanuvchi to‘plamiga kiritilgan oq rangli kalibrlash
to‘plami yordamida kalibrlanadi. Shundan so‘ng, namunalarning spektrlari o‘lchandi va olingan ma’lumotlar turli to‘lqin
uzunliklari uchun diffuzion aks ettirish koeffitsientlari natijalar sifatida MS Excel dasturiga eksport gilinadi. Tegishli Kubelka-
Munk funksiyasi F giymati MS Excel soft dasturidan foydalangan holda Eye-One Pro yordamida olingan har bir diffuzion aks
ettirish koeffitsienti uchun hisoblab chigiladi. Kubelka-Munk funksiyasi rangli birikmaning qattiq fazadagi konsentratsiyasiga
chiziqli bog‘lanadi va diffuzion aks ettirish koeffitsienti quyidagi tenglama orqali aniglanadi [17].

(1-R)* 23ec
2R S

F(R) =
Bunda: R - diffuzion aks ettirish koeffitsienti;

& - adsorbatning molyar yutilish koeffitsienti,

M~1sm™!; ¢ - adsorbatning konsentratsiyasi;

M va S - tarqalish ko*rsatkichi, sm.

Ushbu qurilma yordamida bir gancha tajribalar amalga oshirilgan. Ushbu jadvalda Eye-One Pro mini-spektrometrda
olingan natijalar keltirilgan. PPA tolasiga immobillangan amido qora organik reagentining funksiyalari hisoblangan. (1-jadval)

1-jadval
PPA tolasiga immobillangan organik reagentning MS Excel dasturiga eksport gilingan va hisoblangan natijalari.
Toaa T+R T+R+Me TOJA T+R T+R+Me
380 0,04619 0,07075 0,02645 9,847949 6,102513 17,91682
390 0,05175 0,08098 0,02892 8,687711 5,214854 16,30353
400 0,0623 0,09468 0,03371 7,056832 4,328286 13,84925
410 0,08172 0,11561 0,04242 5,159313 3,38269 10,8081
420 0,10917 0,14404 0,05662 3,634598 2,543278 7,859112
430 0,13813 0,17002 0,07445 2,688843 2,02584 5,753142
440 0,16576 0,18794 0,09429 2,099289 1,754394 4,349934
450 0,19316 0,20126 0,11693 1,685108 1,584979 3,334528
460 0,22064 0,21502 0,14125 1,376455 1,432875 2,610448
470 0,24322 0,22938 0,16372 1,177362 1,294479 2,135855
480 0,25731 0,23915 0,17924 1,071836 1,210313 1,879176
490 0,26811 0,24311 0,18687 0,998961 1,178237 1,769092
500 0,27876 0,24372 0,18972 0,933038 1,173395 1,730323
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Olingan natijalar orqali quyidagi spektrlar hosil qilingan. Spektr sohalarining joylashish o‘rniga ko‘ra sifat tahlili,
intensivligiga ko‘ra miqdor tahlili amalga oshirilgan [18].

g
—— P Lk,

[ T- R

B ap am s s e - L] .

FONE,
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Biz olib borayotgan ilmiy tadqiqotlar ishlarimiz immobillangan organik reagentlar yordamida tabiiy va sun’iy ob’ektlar
tarkibidagi metal ionlari migdorini sodda, arzon usullarini ishlab chigishga garatilgan. Selektiv organik reagentlarni tanlab yangi
sintez gilingan ion almashinuvchi polimer sintetik tolalarga bog‘lash va ular orqali sanoat chiqindi suvlari, va ular atrofidagi
tuproq tarkibidagi metal ionlarini konsentrasiyasini aniqlashga mo’ljallangan. Ushbu ishlab chigilayotgan usul o‘zining boshga
optik usullarga garaganda tezkorligi, arzon va selektivligi bilan ajralib turadi.

Xulosa. Ushbu maqolada ko‘rib chiqilganidek, XX asrning so‘nggi yillarida optik va optik tolali kimyoviy sensorlarining
juda faol rivojlanishi boshlangan. Ushbu davr mobaynida ko‘plab taraqqiyot, takomillashtirish va innovatsiyalarga erishildi.
Ko‘plab optik va optik tolali kimyoviy sensorlari ishlab chiqilgan va turli xil shakllari taklif qilingan va namoyish etilgan. Biroq,
optik va optik tolali kimyoviy sensorlar ommaviy ishlab chiqgarish va tijoratlashtirish amalga oshirilmadi. Optik va optik tolali
kimyoviy sensorlarini tadqiq qilish, ishlab chiqish va qo‘llash juda qiyin va talabchan fanlararo soha hisoblanadi. Bu kimyoviy
sensorlar kimyosi va spektroskopiyasini yaxshi tushunishni, optika, optik tolali elektronika va asbobsozlik bo‘yicha yaxshi
nazariy tayyorgarlik va amaliy ko‘nikmalarni, shuningdek, potentsial ilovalar va tijorat istigbollarini yaxshi tushunishni talab
giladi. Bu olimlar va muhandislar, shuningdek, ishlab chiquvchilar va foydalanuvchilar o‘rtasidagi hamkorlikni talab qiladi.
Shubhasiz, bu sohadagi ishlar davom etadi va optik va optik tolali kimyoviy sensorlarini tijoratlashtirish va muntazam
foydalanish oxir-ogibat hagigatga aylanadi. Ushbu magsadga erishish uchun datchiklarning narxi, foydalanuvchilarga qulayligi,
ishonchliligi, mustahkamligi, uzog muddatli bargarorligi va yaroglilik muddati kabi masalalarni yetarlicha hal gilish kerak.
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