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SORPTION OF MODIFIED BENTONITE IN ORGANIC PAINT USING MODERN METHODS
Abstract

In this article, the organosorbent was obtained by modifying the bentonites of Navbakhor, a deposit on the territory of the
Republic of Uzbekistan, in the presence of chitosan. The physicochemical properties of organosorbents were studied using
modern spectrophotometric methods: a UV-5100 spectrophotometer and an Eye One Pro reflectance spectrum
minispectrophotometer. The methods of wastewater treatment of textile industries from ions of various metals, dissolved salts
and residues of pigment dyes were studied, the determination of macro- and microelements by inductively coupled plasma mass
spectrometry (ICP-MS) was studied.

Keywords: Waste water, chitin, chitosan, bentonite, modification, macro- and microelements by inductively coupled plasma
mass spectrometry (ICP-MS).

COPBIIUA MOJUPUITUPOBAHHOI'O BEHTOHUTA B OPTAHUYECKYIO KPACKY COBPEMEHHBIMU
METOAAMMU
AnHOTanuUst

B nmanHO# cTaTthe opraHocopOeHT moirydyeH MoAuHUIKpoBaHHEM OCHTOHHTOB HaBOaxopa, MECTOPOXKICHHS Ha TEPPUTOPHU
PecnyObnuku  Y30ekucran, B TPUCYTCTBHH XHUTO3aHA. DH3MKO-XUMHYECKAE CBOWCTBA OpPraHOCOPOCHTOB HCCIEIOBAIH
COBPEMEHHBIMH  CIIEKTPO(OTOMETPUYECKUMH MeToaaMu: cnekrpogoromerpoM "UV-5100" m MuHM crnekrpodoToMeTpoM
cnexrpa otpaxeHus "Eye One Pro". M3ydeHbl METOABI OYMCTKH CTOYHBIX BOJ TEKCTHIIBHBIX IPOU3BOACTB OT HOHOB Pa3IMYHBIX
METaJlJIOB, PACTBOPEHHBIX COJIEHl U OCTATKOB NUIMEHTHBIX KpacuTelel, M3ydeHO ONpellelIeHHuEe Makpo- U MUKPOAJIEMEHTOB
METO/IOM Macc-CIIEKTPOMETPUH ¢ MHAYKTUBHO-CBsi3aHHOM tuiazmoit (MC -HCII).

KnroueBbie cnoBa: CTouHBIE BOJIBI, XUTWUH, XUTO3aH, OCHTOHUT, MOAH(HUKAINI, MAaKpO- ¥ MHKPOAIEMEHTH METOJOM Macc-
CHEKTPOMETPHHU C HHIYKTUBHO-CBA3aHHOM tmazmoit (MC -UCIT).

ZAMONAVI1Y USULLAR YORDAMIDA MODIFIKATSIYALANGAN BENTONITNING ORGANIK
BO‘YOG‘IDAGI SORBSIYASI
Annotasiya
Ushbu maqolada O’zbekiston Respublikasi hududida joylashgan, Navoiy viloyati Navbaxor bentonitlarining xitozan ishtirokida
modifikatsiyalab organosorbent olingan.  Organosorbentlarning fizik-kimyoviy xossalari zamonaviy spektrofotometriya
metodlari: “UV-5100" spektrofotometr va nur qaytarish spektri “Eye one Pro” mini spektrofotometrlarda o’rganilgan.
To’qimachilik sanoat oqava suvlarini turli xil metall ionlari, erigan tuzlar va pigment bo’yoq qoldiqlaridan tozalash usullari
makro va mikroelementlarni plazmalar induktiv bog’langan mass- spektrometriya metodi (P1B-MS) bilan aniglash tadqgiq etildi.
Kalit so’zlar: oqova suvlar, xitin, xitozan, bentonit, modifikatsiya, makro va mikroelementlarni plazma induktiv bo’g’langan
mass- spektrometriya metodi (PIB-MS).

Kirish. XXI asrning so’nggi yillarida respublikamizning sanoat korxonalarida juda ko’p miqdordagi chigindi suvlar
to’planib qolmoqda. Ularni tozalash va tizimga qaytarish dolzarb muammolardan biri bo’lib hisoblanadi. Biroq ularni tozalash
ko’p bosqichli jarayon bo’lib ko’p vaqt talab etadi. Chiqindi suvlarni tozalash ularning tarkibini hisobga olgan holda amalga
oshirilishi kerak. Chigindi suvlarni tozalash usullari: mexanik, kimyoviy, fizik-kimyoviy va biologik turlarga bo’linadi. Lekin
ular birgalikda ishlatilganda ogava suvlarni tozalash va utilizatsiya qilish usuli kombinatsiya usuli deyiladi. Bu usuldan
foydalanish har bir aniq holatda ifloslanishning tabiati va chigadigan iflosliklarning zararli darajasi bilan belgilanadi [1-2].
Ayniqsa to’qimachilik sanoati oqava suvlarini kimyoviy tozalash usullaridan biri turli adsorbentlar yordamida tozalash
hisoblanadi [3-7].

Tadqiqot ob’ekti va metodologiyasi. Ushbu ishda Navbaxor bentonitining jonsiz asalari Apis Melliferadan olingan
xitozan [8-12] ishtirokida modifikatsiyalab olingan organosorbentidan foydalaniladi.

Eye One Pro bilan ishlash tartibi. O’lchovlarni amalga oshirish uchun “Eye One Pro” mini spektrofotometri
kompyuterning USB portiga ulandi, kompyuterga o’rnatilgan “Eye One Share” dasturi, “Windows”da ishga tushirildi va qurilma
standart to’plamga kiritilgan oq substratga nisbattan kalibirovkasi o’tkazildi. Shundan so’ng, namunalar o’lchandi va olingan
ma’lumotlar turli to’lqin uzunliklari uchun nur qaytarish koeffisiyentlari qatori shaklida ekzelga eksport qilindi. “Eye One Pro”
bilan olingan har bir diffuz nur gaytarish spektri uchun Kubelki- Munka F funksiyasi F hisoblangan, diffuzion nur gaytarish
intensivligi bilan quyidagicha bog’ligligi kuzatilgan:

F (R)= (1- R)2/2R=2.3ce/S

Bu yerda R - diffuz nur gaytarish koeffitsiyenti; € — sorbatning molyar yutish koeffitsiyenti, M-1 sm™; ¢ — uning

konsentratsiyasi, M; C-sochilish koeffitsiyenti, sm™ [13-14].
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Makro va mikroelementlarni plazmalar induktiv bog’langan mass spektrometriya metodi bilan aniglash (PIS-MS). Ushbu
metod oqava suv tarkibida makro va mikro hamda og’ir metallarni aniqlashda qo’llanildi. Buning uchun tekshirilayotgan
moddadan 0.0500-0.500 g analitik tarozida o’lchab olinib, avtoklavning teflon idishchasiga quyiladi, keyin ustidan tozalangan
tegishli migdordagi konsentrlangan mineral kislotalar quyildi (azot kislotasi va vodorod peroksid). Avtoklav yopilib, Berghof
dasturlangan (MWS-3+) mikroto’lqinli parchalagich o’rnatiladi. Tekshiriladigan moddaning turiga qarab, tegishli dastur
belgilanadi. Avtoklavda joylashtirilgan moddalar parchalanganidan keyin 50 yoki 100 ml li o’Ichov kolbalarga solinadi va 0,5 %
li azot kislotasi bilan kerakli belgigacha olib boriladi. Moddalarning aniglanishi PIS-MS yoki shunga o’xshash induktiv holatda
bog’langan argon plazmali emission spektrometrda olib borildi. Yuqoridagi analizlarni bajarishda quyidagi jixozlardan
foydalanildi. PIB-MS NEXION-2000 yoki shunga o’xshash mass spektrometr, mikroto’lqinli ajratgichlar (Germaniya) yoki
shunga o’xshash teflonli avtoklaf: har xil 0’lchamli kolbalar. Ishlatilgan reaktivlar: Mul‘ti-elementli standart Ne3 (MS uchun 29
elementli). Standartlar - simobli, azot kislotali, vodorod peroksidli, bidistillangan suv hamda argon (gaz tozaligi 99,995%).

Ilmiy tadqiqotimiz ob‘ekti sifatida to’qimachilik korxonalari sanoat oqava suvlari olingan (Buxoro shahrida joylashgan
“Buxoro cotton” va “Delta Rumino” MChJ).

Tahlil va natijalar. To’qimachilik sanoat ogava suvlarini tarkibi o’rganilganda, turli xil metall ionlari, erigan tuzlar va
pigment bo’yoq qoldiglari tashkil etishi aniqlangan. Chiqindi suvlarni tozalash va yana qayta ishlatish uchun turli
konsentratsiyadagi indigo bo’yog’ining eritmalari tayyorlandi. Indigo bo’yogining yutilish darajasi UV-5100 markali
spektrofotometrda 315 nm to’lqin uzunligida aniglandi. Olingan natijalar quyidagi 1-jadval va 1-rasmda keltirilgan.

1-jadval
Adsorbsiyalanishning indigo bo’yog’ining eritma konsentratsiyasiga bog’ligligi

Indigo bo’yog’i Adsorbsiyada yutilgan Adsorbsiyadan keyin eritmada Eritmani yutish
konsentratsiyasi miqdori golgan migdor konsentrats?, asi. %
mg/I mg/I mg/I yast, %
1 0,961 0,039 96,1
2 1,62 0,38 81,0
5 3,69 1,31 73,8
10 523 4,77 52,3
20 7,55 12,45 37,75
30 10,45 19,55 34,84
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1-Rasm. Adsorbsion yutilish miqdoriga indigo bo’yog’i eritma konsentratsiyasini bog’liqligi diagrammasi

Tahlil natijalari shuni ko’rsatadiki, 1-30 mg/l konsentratsiyadagi tayyorlangan eritmadagi indigo bo’yog’ini adsorbsion
yutilish miqdori 96,1 % dan 34,84% gacha kamayishi, ya’ni konsentratsiya oshishi bilan uning yutish qobiliyati pasayishini
ko’rish mumkin.

Indigo bo’yog’i eritma konsentratsiyasi 20 va 30 mg/l eritmalarida deyarli yaqinligi, uning to’yinish nuqtasiga
kelganligidan dalolat beradi.

Sintez qilib olingan organosorbentni nur yutish [15] va nur qaytarish spektrlarini ham o’rganib chiqildi (2-3 rasm).
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2-Rasm. 1-BAU adsorbenti, 2-PBMB; 3-PBMB+XZ; 4-OS (ogava suv) nur ytish spektri

Navbahor ishqoriy bentoniti (2-PBMB) asosida olingan (3-PBMB+XZ) sorbentni xorijdan olib kelinayotgan BAU
sorbenti bilan taggoslash magsadida nur yutish spektrlarini 200 -700 nm oraliglarida o’rganib chiqilganda shunga amin bo’ldikki,
ikkilamchi xom ashyo jonsiz asalari Apis Mellifera asosida olingan organosorbent import o’rnini bosuvchi sorbent sifatida
ishlatish mumkinligi aniglandi.

3-rasmdan ko’rinib turibdiki, organosorbentlarning nur yutilish spektrlaridan ma’lum bo’ldiki, maksimal analitik signal
to’qimachilik ogava suvi uchun 310 nmda kuzatilgan bo’lsa, organosorbentga yutilgandan keyin esa 650-655 nmda maksimal
analitik signalga ega eckanligi ma’lim bo’ldi. Organosorbentlarning nur yutilish spektrlarini tahlili natijasida nur yutish
maksimumini bataxrom siljishi kuzatilgan va bu siljishi ogava suv tarkibidagi turli xil metall ionlari, erigan tuzlar va pigment
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bo’yoq qoldiqglarini 0’ziga sorbsiya qilishi bilan izoxlashimiz mumkin. Bundan tashqari turli xil muhitda turlicha dissotsialanishi
jarayonlariga ham uchraydi.

20

380 480 580 680 780

A, nm

3-Rasm. 1-PBMB; 2-PBMB+XZ; 3-suv, 4-OS (ogava suv)ning nur qaytarish spektri
O’zbekiston Respublikasining Buxoro shahrida joylashgan “Buxoro Cotton” va “Delta Rumino” MChJlaridan olib
kelingan to’qimachilik sanoati oqava suv namunasini hamda jonsiz asalari Apis Melliferadan olingan xitozan bilan
modifikatsiyalangan Navbaxor ishqoriy bentonit sorbentidan o’tkazilgandan keyingi oqava suv namunalarni tarkibida og’ir
metallar tahlili plazmalar induktiv bog’langan mass spektrometriya usuli (PIB-MS) bilan o’rganib chiqildi. Olingan natijalar 2-
jadvalda keltirilgan.

2-jadvalda
Og’ir metallar migdori PIB-MS analiz natijalari
Namunalar Ti \% Cr Mn Co Zr Mo Ag Ba Pb
mg/l mg/l mg/l mg/l mg/I mg/l mg/I mg/l mg/l mg/l
Ogava suv 0,080 0,066 0,208 0,204 0,007 0,016 0,029 0.008 0,263 0,019
Ogava suv + | 0,064 0,056 0,155 0,147 0,004 0,010 0,012 0,001 0,133 0,015
PBMB+XZ

Yugqoridagi jadvaldan ko’rinib turibdiki, “Delta Rumino” MChJdan olib kelingan oqava suv namunasi tarkibidagi og’ir
metallar: titan, vannadiy, xrom, marganes, kobal’t, galliy, molibden, kumush, bariy, qo’rg’oshin miqdorini kamayganini
kuzatdik.

Shuning uchun ham ogava suvlarni og’ir metall ionlaridan sorbsiya usulida tozalash sanoat korxonalari uchun eng ma’qul
usullaridan biridir. Bu esa bir vaqtning o’zida suvning yumshatilishi ham amalga oshadi, ogava suvni aylanma suv ta’minotida
ishlatish imkonini beradi.

Xulosa va takliflar. Xulosa qilib aytganda, organosorbentlar to’qimachilik sanoat oqava suvlari tarkibidagi turli metall
ionlari, erigan tuzlar va pigment bo’yoq qoldiglarini sorbsiya qilishda ishlatish mumkinligidan dalolat beradi. Olingan natijalar
yuqori selektivligi, aniqligi va ekspressligi bilan ajralib turadi. Sintez qilingan organosorbentni keyinchalik to’qimachilik
korxonalari sanoat oqava suvlarini tozalash uchun import o’rnini bosuvchi sorbent sifatida “Buxoro Cotton ” va “Delta Rumino”
MChJlarida ishlatish mumkin.
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Ha ocnose peyenszuu doyenma HY'Y3 Pysmemosa V.V

USE OF IMMOBILIZED ERIOCHROME RED B FOR SORPTION-SPECTROSCOPIC DETERINATION OF TOXIC
METALS IN WATERS
Abstract

Optimum conditions of immobilization of erychrome red B on polymer carriers were studied. The positive aspects of
immobilization with chemical analytical properties were shown. The optimal conditions for complex formation of erychrome red
B with lead, zinc, and beryllium were selected. A new organic carrier system was proposed for solid-phase sorption-
luminescence determination of lead, zinc, and beryllium in natural and wastewat

Key words: Eriochrome red B, immobilization, sorption-luminescence determination, lead, zinc, beryllium

HUCITOJb30BAHUE UMMOBUJIN3UPOBAHHOI'O 9PUXPOMA KPACHOI'O B JJI1s1 COPBLIMOHHOI'O-
CHEKITPOCKOIIMYECKOI'O ONMPEAEJIEHUA TOKCUYHbBIX METAJIJIOB B BOJAX
AHHOTaALUA

W3yyeHbl BO3MOKHOCTD M HAWJICHBI ONTHMAIBHBIC YCIOBUS HMMOOHITH3AIINN SPUOXPOMa KpacHOTo B Ha moTMMepHbIe HOCUTEIH.
[TokazaH mMONOXHUTENBHBIH 3(PHEKT HMMOOMIHM3AIUKM HA XUMHKO-aHATUTHYCCKUE CBOWCTBA. YCTAHOBICHBI ONTHMAIbHBIC
YCIIOBUSL KOMILJIEKCOOOpA30BaHMsl 3pHOXpoMa KpacHOro B co cBHHIIOM, IMHKOM, OepriuiieM. [IpeayioxKeHbl HOBBIE CHCTEMBI
OpPraHUYECKHH PEareHT-HOCUTENIb sl TBEPAO(Aa3HOTO COPOIIMOHHO- JFOMHUHECIICHTHOTO OMNpPEICICHUS CBHHIA, IIMHKA H
OeprIuTHs B IPUPOJHBIX U CTOYHBIX BOZIAX.

KnioueBble ciioBa: 3pnoxpoM KpacHBIH B, mMMmoOmnmm3amusi, cOpOIHOHHO-TIOMHHECIIEHTHOE OIpeAeieHHe, CBHHEI, IHHK,
OepHILTHiA.

SUVDA ZAHARLI METALLARNI SORBTSION SPEKTROSKOPIK ANIQLASHDA IMMOBILIZATSIYALANGAN
ERIXROM B QIZILINI QO'LLANILISHI
Annotatsiya

Polimer tashuvchilarga erixrom B qizilining immobilizatsiya qilishning optimal sharoitlari o'rganildi.Kimyoviy analitik xossali
immobilizatsiyaning ijobiy tomonlari ko'rsatildi.Erixrom V gizilining qo'rg oshin,rux,berilliy bilan kompleks hosil gilishining
optimal sharoitlari tanlandi.Tabiiy va ogava suvlarda qo’rg oshin,rux,berilliyni qgattiq fazali sorbsion-lyumensent aniglash uchun
organic tashuvchi sifatida sistema taklif gilindi.

Kalit so‘zlar: erixrom B gizil, immobilizatsiya, sorbsion-lyumenestsent, qo’rg oshin, rux, berilliy.

BBenenue. ['nodanbHOi dKomorndeckoit mpobnemoit XXI Beka siBiseTcs: 3arpsi3HEHHEe 0OBEKTOB OKpY)KaIOIe Cpe/bl,
no3ToMy BcE OOJBIIYIO aKTyaJdbHOCTh NPHOOpETaeT MOCTOSHHBIH KOHTPOJb 33 COCTOSHHEM IPUPOJHBIX OOBEKTOB,
BKIIFOYAIOIIMX Pa3IMYHbIC THIBI BOJ, BO3AYIIHbINA GacceiiH, MouBy, pacTeHus, Ouonornueckre o0bekTsl [1-4]. TIpHopHTeTHHIM
SABJIACTCSA KOHTPOJIb 3a COACPKAHUEM TOKCHUYHBIX MECTAJJIOB. B cBs3M ¢ 3TUM Ba)KHOM 3a11al{eﬁ SABJIACTCA pa3pa60T1<a MCTOHUK,
MO3BOJIIOMINX IKCIIPECCHO, HAEKHO U CEIEKTHBHO ONPEETATh TOKCHKAHTHI B BOJAX.

OmHMM W3 TMEepPCIeKTUBHBIX C TOYKM 3pEHUS] OOILIEro HANpaBJICHUS Pa3BUTHS COBPEMEHHON aHATUTHYECKOH XUMUHI
MHTCHCHBHO Pa3BHBAIOIIIXCS METOOB ONPEAEICHNS METAIIOB SBISETCS] COPOIIOHHO-TIOMUHECIIEHTHBIH METOJI, TIO3BOJISIOIINH
COBMeEIIATh KOHIIEHTPUPOBAHHE C TTOCIEAYIOMINM OINpEAeIeHneM MeTalloB Ha TBepaoi Marpuie[5-10]. B paborax mocmeganx
JICT MOKa3aHa MNEPCIICKTUBHOCTL NMPUMCHCHUSA TMpHUEMa I/IMMO6I/IJTI/I3aI_lI/II/I OpPraHu4YeCKUuX peareHTOB I YJIYUIICHUS UX XUMUKO-
AQHATMTHYECKUX MAPaMETPOB U CO3/IaHUsI Ha X OCHOBE ceHcopos [11-14].

Hactosimas  paGoTa mocBsiieHa pa3paboOTKe HOBBIX  SKCIPECCHBIX, BBICOKOUYBCTBUTENIBHBIX  COPOLIMOHHO-
JFOMHHECLIEHTHBIX METOJMK OMpeJeNeHuss Oepuiusi, CBUHIA M LIMHKA B MPUPOIHBIX M CTOYHBIX BOJAX C HCIOJI30BAHUEM
MMMOOMIIN30BAaHHOTO SPHOXPOM KpacHoro B.
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JKcnepuMeHTaNIbHass 4YacTh CTaHAapTHEIE PAcTBOPHI Oepwiums M IMHKA C KOHIEHTpamueil 1 Mr/mil roToBWIH
PacTBOPEHHEM COOTBETCTBYIOIIEH HABECKH METAJUIOB (KBadM(UKAIMKM «X.4.» B pazbasieHHOH (1:1) XJIOPHCTOBOIOPOIHOM
KUCIIOTE «0.c.4.» 10 [15 ]. CTanmapTHBIN pacTBOp CBUHIIA C KOHIEHTpaIel 1 MI/MII TOTOBHIIM PaCTBOPCHUEM METalla BEICOKOH
uyrcToThl B HCI 1 HNO3 «o.c.u» [15]. Cepuro 6ydepHbIx pactBopos rorosunu u3 1 M pactsopos CH3COOH, HCI, NaOH, NHs,
CH3COONa. PaGoune pacTBOpHI TOTOBWJIM COOTBETCTBYIOIIMM pa30aBICHHEM OWIUCTHILUIITOM HCXOJHOTO CTAHAAPTHOTO
pactBopa. Paboure pacTBOPEI TOTOBIIIM COOTBETCTBYIOIIMM pa30aBICHNEM OMANCTHINIATOM HCXOJHBIX CTaHIAPTHBIX PacTBOPOB
MeTamios. 1x10° MosspHBIE pacTBOPEI 3PHOXPOM KPACHOTO B rOTOBHMIIM PacTBOPEHHEM TOYHBIX HABECOK TPEMApaToB B BOJE.
cnonp30oBany cBeXeNeperHaHHble W O4YMINeHHBIe 1o [16] pacTBOopuTenn W OWANCTHILIAT, AEHOHW3UPOBAHHYIO BOJXY,
HpeIBApUTEIHHO IIPOBEPEHHBIE Ha OTCYTCTBUE CBEYCHHSI.

Annapamypa. DNEKTPOHHBIE CIIEKTPHI MOTJIONIEHUS HCCIEIYyeMbIX pPacTBOPOB pPEAareHTOB U HX KOMIUIEKCHBIX
COCAMHEHMI C MOHAMH HCCICIYEMBIX METAIUIOB CHHMAIM Ha ABYXJIYYeBOM pErdcTpupyomeM crekrpodoromerpe UV-Vis
SPECORD M-40, ocnamenHoM mnpuctaBkoil aud¢y3Horo ortpaxkenus. CrekTpbl BO30YXKICHHS H JIOMHHECHCHINH
peructpupoBaiu Ha crnektporpade MCII-51 co crexmsinHo# ontukoit 1 YO cnekrpodayopumerpe Agilent Cary Eclipce. pH-
pacTBOpPOB KOHTpojupoBaan Ha mnorteHuuoMerpe I-130. WK cmekTpbl peareHra, HOCHUTEIS W HMMOOWIM30BaHHOTO
OPTaHMYECKOTO peareHTa perucTpHpoBaM Ha crekrtpoMerpe «Avatarsystem 360 FT-IR» ¢upmer «Nikolet Justrument
Corporation» (CIIA), a Taxxe Ha pudope “SPECORDUR-10".

Memoouka onpedeneHus OnMUMAIbHOU «Hazpy3ku» Hocumeneii: x 0,4 T HocuTels A00aBISIH BBEIOpaHHOE
Konn4ecTBo Oydepa ¢ coorBercTByrommM pH m 636 MKr 3puoxpoMm KpacHoro B, moBomwnm oOmuit o0beM Bomod o 5 mu,
MepeMeNInBaId B TeUeHHe 5-15 MUHYT B neHTpudyruposanu co ckopoctbio 3000 06/muH. Ilocne yero oTOupann aJuKBOTHYIO
gacTe pacTtBopa «Hax ocaakom» (1,0-2,0 mur), mobasmsum 4,0 ma OydepHoit cmecn ¢ coorBercTByroumM pH. Onruueckyro
IUIOTHOCTh HM3MEpSUIM IPH MaKCHMyMe IIOTJIOIIEHUS pacTBOpoB, B kioBeTe ¢ L=lcm. KoHmeHTtpammio ompezpemsiu 1o
TpaJydpOBOYHOMY TpaKy U IEPECUUTHIBATIN HAa OAUH IPAMM HOCHTEIIS.

Pe3yabTaThl 1 ux o6cy:xaenue. 3ydeHo koMIuiekcooOpa3oBaHue IpHOXpOM KpacHOro B ¢ noHamu Gepriuys, CBHHIA
n nmHKa. KommekcoobpasoBanue n3ydanochk MetogoM MK- 1 TIIOMUHECIEHTHOH CIIEKTPOCKONNH, CIIEKTPO(HOTOMETPUIECKUM U
IPYTHMH METOIaMH, a TakKe KBAHTO-XMUMHIECKIMH PacuETaMH.

B pesympraTe TNpOBEAEHHBIX HWCCIENOBAaHMH OBIIM  YCTaHOBJIEHBI CIEKTPaJIbHO-ITIOMUHECIEHTHBIC, XHMHKO-
AQHAINTUYECKHE XapaKTEePUCTHKH M KHCIOTHO-OCHOBHBIE CBOWCTBA PEareHTOB, ONTHMAIBHBIE YCIOBHS KOMILIEKCOOOPa30BaHUs
(buryopecuupyrommx KoMIuekcos (cM. pucyrok 1) [17].

80 |-
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60 - _

i |- —

—
50 ~—
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40 - 40 T
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Puc.1. 3asucumocms unmencugnocmu gryopecyenyuu KOMnIeKcos8 om pasnudnsix paxmoposg: a) om pH cpeowvl; 6) om

NPUCYMCMBUS pACMEOPUMEN,
1-Pb-R; 2-2Zn-R; 3- Be-R

HccnenoBanue  CHEKTPalbHO-TIOMUHECLHEHTHBIX ~ XApAaKTEPUCTUK  KOMIUICKCHBIX  COCIMHEHHH  HCCIEIyEMBIX
OPTaHMYECKHX PEareHTOB C HMOHAMH METa/UIOB IOKA3aJlo, YTO HAONIOJaeTcs W3MEHEHHE CHEKTPAIBHBIX XapaKTePHUCTHK
HOIJIOLICHUS W JIIOMHHECLICHIMH KOMIUIEKCHBIX COCIMHEHUII OTHOCUTEIBHO PEarcHTa, a TaKkKe BO3PACTAHUE MHTEHCHBHOCTH
CBEYEHHS, 4YTO CBHJCTEIBCTBYET O TOM, YTO OOpa30BaHHE KOMIUIEKCHBIX COCIMHEHUH COIPOBOXKAACTCS CYMIECTBEHHON
MEePeCTPOIKOii OCHOBHOrO (IIyoporeHa, 4To BCE€ KOMILUIEKCHI HHTCHCHBHO (IYOPECUHPYIOT M MOTYT OBITh NPHMEHEHBI B
KauecTBEe aHATUTUYSCKUX (OPM Ul JIFOMHHECIIEHTHOTO OIPEACNICHUS] COOTBETCTBYIOMINX JJIEMEHTOB. Pe3ysibTaThl M3ydeHUs
YCJIOBHI MMMOOHIM3AIMU U «HATPY3KH» HOCHTEIISI PEarcHTOM CBEJCHBI B Ta0uuiy 1.

Ta0auna 1.

OnTuMajabHbIe yciaoBusi MMMOOHJIN3AIHI HCCJICAYEMBIX pear¢eHToB
Bpemst
Pearent Hocurens pH cpennt 06} em 6ygep- QLTSI I0ErE KOHTAaK-Ta,
HOii cMecH, MJI TeJIst MKT/Tp
MHH
3puoxp:)M Molselect 72 G-15 3,5-5,0 4,00 636,00 5
KpacHblii B

Jlnst Cy/ieHHs 0 MEXaHW3ME MMMOOWIIM3AllMH OPraHHMYeCKOro pearcHTa Ha HOCHTeJe OBbLIM HCIOJNB30BaHBI JJAHHBIC
KBAHTO-XMMHYECKHX pacdeToB, MK-CIEeKTpOCKOMMYECKOro M CIEKTPaJbHO-TIOMUHECLIEHTHOTO HccieaoBaHuil. IlonxydeHHble
naHHble  VIK-CIIEKTPOCKOMUYECKOTO HCCIEJOBAHUS YKA3bIBAIOT Ha 00Opa3oBaHHE MHOTOYHCICHHBIX MEKMOJICKYISPHBIX
BOZIOPO/IHBIX CBSI3eH THIPOKCUIIBHBIX IPYIII HOCUTEIIS € CYIIb(QOTpyINaMi OKCHa30COCANHEHHS.

Heusmennocts CIICKTPAJIbHO-JIIOMUHECIICHTHBIX XapaKTCPUCTUK HMMOOHIM30BaAHHOTO OpHUOXPOM KpaCHOIo B 1o
CPaBHEHMIO C PEArcHTOM B PAacTBOPE MOATBEPXKAACT IPEINOIOKEeHHe 00 00pa3oBaHMM BOJOPOJHBIX CBs3eH, OCOOCHHO
HPUHUMAs BO BHUMaHUE YCTAHOBJICHHbIC H3MEHEHHUS IPOTOJIUTUYECKHX CBOMCTB PEAreHTOB MPH HMMOOMITH3ALINH.

Pesynbrarsl K-, JIIOMHHECIIEHTHOH CIIEKTPOCKOIMH, a TAKKEe KBAHTO-XUMHYECKHX PACUETOB IO3BOJIMIHM MPEIUIOKHUThH
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BO3MOXXHBII MEXaHU3M HMMOOMIM3AINY OKCHA30peareHTa Ha IOJINIEKCTPAaHOBEIE HOCUTENHN 32 CYET BOJIOPOIHBIX CBSI3CH MEXIy
THAPOKCHIIBHBIMH TPYIIIIAMU HOCHUTEIS U CYNb(OrpyNnIaMu peareHra.

CpaBHCHHE ONTHUMAJbHOTO 3HAYEHHS KHMCIOTHOCTH HCCIEIYEMbIX METAUIOB C HMMMOOWJIM30BAHHBIM pPEareHTOM
OTHOCHTEIBHO PACTBOPOB MOKA3bIBaeT CMELIEHHE ONTHUMalIbHOTO pH B KHCIIyI0 007acTh A1 KOMIUIEKCOB MMMOOHIIN30BaHHBIX
pearenToB Ha 1-2 emunuisl pH. 3TO CBA3aHO ¢ ycHIIEHHEM NMPOTOHOJOHOPHBIX CBOWCTB KOMIUIEKCOOOpa3oBaTeiel B yCIOBHIX
UMMOOMIM3anuy. BaXkHO OTMETHTS, UTO OIS OpraHmdeckod (asbl B pe3yabTaTe IMMOOMIIH3AIMN peareHTOB yMEHBIIMIAch B 60
pa3 st koMIuiekca oepmmsi, B 1,5-2 pasa A KOMIUIEKCOB CHHIA W IUHKA. Bpems pasButns (uryopecleHIMn COKpPaTHIOCh
JUTSL BCEX KOMIUICKCOB, T.€. YBEJIMUMIIACh SKCIIPECCHOCTh Pa3paboTaHHBIX METOAUK (CM. Tabmuiy 2).

[IpuBenen psn Bo3pacTaHMsl 3HaYEHWH KBAHTOBOTO BBEIXOJA JIFOMHHECIEHIWH () KOMIUICKCOB HCCIETYeMBIX HOHOB
METAJJIOB C OPraHUYECKUMH PEarcHTaMy B 3aBUCHMOCTH OT yBenuuenus lgf kommekcos: R-Pb < R-Zn < R-Be. IIpusenenubie
3HAYEHHS KOHCTAHT YCTOMHYMBOCTH KOMILICKCOB HAXOJSTCS B YAOBIETBOPHTENBHON Koppensmun (R?=0,97) ¢ HOHHBIM pagrycoM
METaJJIOB, YTO HOATBEPKIAET HX MPABUIBHOCTH (CM. PUCYHOK 2).

18 -
lehg | y=-51796x+ 17553 14 1 y=.51017x+ 14,06
14 - R2=0,9778 12 - R>=0,9783
12 - 10 -
10 - g -
8 -
6 - °
4 - 41
2 1 2 1
0 - - - 0 . . .
0 0,5 1 15 0 05 . 1 15
. Honnpiii paguyc r 10, am
. Honnsrii paguyc r 10, ur 5

Puc.2. Koppensyuonnas 3agucumocms g om uonnozo paduyca ons paoa Komniekcos
R-Pb <R-Zn <R-Be 6 pacmsope(a) u 6 ummobunuzoeannom cocmosnuu (6)

llennocts aHamuTuuecknx (OpM B JIFOMHHECICHTHOM AaHAIM3€ ONpPENEIAeTCs (OTOMHAYIIMPOBAHHBIM H3MEHEHHEM
JIOHOPHO-aKIENITOPHBIX ~ CBOICTB  KOMIUIEKCOOOPA3yIOIMX TPYNI  JIOMHHO(OPOB, KOTOpOE SBIAETCS  OTpaKEHHEM
HepepacrpeseNiecHlss NIEKTPOHHON IIOTHOCTH B BO30Y)KICHHOM COCTOSHHMH, M3MEHEHHUs 3aps[0B Ha aToMax, 00pa3yroLIMX
XMMHYECKHE CBS3M C MOHaMH MeTayuioB. EcTecTBEHHO, 4TO ueM Ooiibllie BeIWYMHA (POTOMHAYLUPOBAHHBIX M3MEHEHHH, TeM
BBIIIE PEAKIIMOHHAs CIOCOOHOCTh, 3HAYHMTENbHEE pa3JIMYMsAB IPOYHOCTH OOpasyIONMXCsS MeTalI-XelaTHBIX CBs3edl B
BO30Y>KIE€HHBIX KOMIUIEKCHBIX COCIIMHEHHSAX.

YduTeIBas BBIIIEH3/IOKEHHBIE JAHHBIE, MOXKHO 3aKJIIOUUTh, YTO BIMSHHE BO30YXKICHUS NMPUBOAUT K 3HAYUTEIHHOMY
YIY4IIEHHIO XUMHKO-aHAJMTHYECKUX ITapaMeTPOB OKCHA30COSIMHEHUH B BO30YKICHHOM COCTOSIHUM Ha TBEPAOH MaTpHIE.

PesynpraTel IPOBEAEHHBIX HCCIEJOBAaHUI ITO3BONMIIM IIPOBECTH COIIOCTABIEHHE METPOJIOTHYECKHX I1apaMeTpoOB
OTIpENIeNIEHNs] UCCNeNyeMbIX MeTauioB. [lokazaHO, YTO YyBCTBHTENBHOCTH ONpPENETIEHHS HCCIEAYEMBIX METaJoB C
NpUMEHEHHEM NMMOOWIN30BAaHHOTO PeareHTa CHIDKeHa: s Oepwiutus B 5-13 pas; mis cBunua B 8-10 pas, g unHka B 16-41
pa3 10 CPaBHEHHIO C ONpPeeNIeHHeM OepHIIINS, CBUHIIA, [IMHKA [IPe/uUlaraéMbIMH PEarecHTaMu B pacTBOPE.

Taoauna 2.
ConocTaBjieHHe MapaMeTPOB METOAMK ONpe/eieHHs] HOHOB 0epUJLINs, CBUHIA, IIMHKA ¢ )PHOXPOM KpacHbIM B B
pacTBope U B HMMOOHJIM30BAHHOM COCTOSIHHH

% 00.0praHn4ecKoi
K pH dasnt IPO, ur Bpems passutus ¢ayop., Mun.
R-Me Runvu-Me R-Me Runu-Me R-Me Ruwn-Me R-Me Runw-Me
R-Be 5,5-7,5 3,5-7,0 60 - 8,0 0,6 10 -
R-Pb 5,5-6,5 3,5-5,0 28,5 14,2 7 0,7 10 5
R-Zn 5,5-7,5 3,0-55 20 15 12,0 1,6 20 5

TloxazaHo MOJOXHUTENBHOE BIMSHHE MMMOOMIM3AIMM Ha H30MpaTeNbHOCTH peaknuii okcmasocoemunHeHmit. Ocobo
clenyeT MOJYEpPKHYTh BO3MOXKHOCTH OIpeNeNIeHus] HcciaenyeMbix MeTauioB B mpucyTcTBUM 500-1000 kpaTHBIX KOJIMYECTB
TYMIUTENEH JIIOMHHECICHIINY, 3HAYNTENbHOE YITydIICHHE CEIEKTHBHOCTH OIPEAENICHUS] MO OTHOIICHUIO K COITYTCTBYIOIIHM
SIIEMEHTaM.

Pe3ynbTaThl CpaBHEHUS METPOJIOTHYECKHX XapaKTEPUCTHK METOMMK IOKa3ald IPEeUMYIIeCTBa HMMOOMIM3ALUM:
TMOBBIIICHHE YYBCTBUTEIILHOCTH U yJIydllleHHE W30UPATENbHOCTH MTPU MMMOOHIIN3AIIMH OPTaHUIECKUX PEareHTOB.

OueHka KOHKYPEHTOCIIOCOOHOCTH — pa3pabOTaHHBIX  COPOLMOHHO-TIOMMHECHCHTHBIX ~METOIUK II0Ka3aja, dTo
pa3paboTaHHbIE METOAMKH IO METPOJIOTMYECKHM XapaKTEePUCTHKaM (IPaBHIBHOCTH, BOCIIPOM3BOJMMOCTb, H30HPATEIbHOCTD,
HIDKHSISL TPaHHUIA ONpee/sIEMBIX COAEpXKAaHUH, Ipezen oOHapyKeHHUs, SKCIPECCHOCTh M JIp.) HACKOJBKO HE YCTYIAIOT JaBHO
U3BECTHBIM M HIMPOKO NPUMEHSACMBIM aHATUTUYECKUM METOAUKAM UX OIPEJCNCHUS,a IOIyYEHHBIC IPU OTOM Ppe3yJIbTaThbl
OTJINYAIOTCSl XOpOIIeH HAameKHOCTBI0 U JIOCTOBEPHOCTHIO, YTO CBHAETENLCTBYET O BBICOKOH KOHKYPEHTOCHOCOOHOCTH
pa3pabOTaHHEIX COPOIMOHHO-CIIEKTPOCKOMMIECKHX METOUK ONPEJIeNICHHS HCCIISTyeMbIX METAJLIOB.
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PazpaboraHHble METOIWKN KOJMYECTBEHHOTO COPOLMOHHO-(IYOPHMETPUIECKOTO OMpeneleHHs OepHLINs, CBUHIA,
[IMHKA IPUMCHEHBI K aHaJIU3y BOJI.

PesynbraThl NPOBEJECHHBIX MCCIENOBaHUH mnpuBeaeHsl B Tabmuie 3. [lomydeHHble pe3yiabTaThl IOKa3ald, YTO
OTHOCHTEJIBHOE CTaHJApTHOE OTKIOHEHHE INPH ONPENCICHHM MCCIIENYyeMbIX METa/UIOB B OOBEKTaX OKpYKAIOLIeH cpelsl U
MUIIEBBIX MPOAYKTax He mpeBbimaeT 0,12, 4TO CBUIETENBCTBYIOT O TOM, YTO pa3paOOTaHHBIE COPOIMOHHO-TIOMHHECLIEHTHBIC
METOIbI OTJIINYAIOTCS] BEICOKOH TOYHOCTBIO M BOCIIPOU3BOANMOCTBIO.

IIpemnaraemere  copOIMOHHO-TIOMHHECIICHTHBIE METOABl C  HCIOJIB30BAaHHEM HMMOOWIM30BaHHBIX PEarcHTOB
OTJIMYAIOTCS OT AHAJIOTWYHBIX JIIOMUHECIEHTHBIX OoJiee HU3KHM IpelesioM OOHapy)XeHHs, a TakKe Ooyee BBICOKOH
M30MPaTENFHOCTHIO IO OTHOLIEHHIO K COITYTCTBYIOIIMM 3JIEMEHTaM B HCCIIeyeMbIX 00pasiax.

Ta6auna 3.
P€3yJ'H>TaTLI OnpeacICHUA 6ep1/mn1/151 B o6pa3uax MPUPOAHBIX U CTOYHBIX BOJ MPOMBIIIJIEHHBIX 30H MMMOOHIN30BaHHBIMH
peareHraMmmn
n=5 P=0,95 Vobom=100cm®
A . PearenT- Haiineno 6epuaius (x+Ax), /i1 mo EETTETO EHDIE o
HaJIM3UpYyeMblii 06pasen Sr KOHTPOJILHBIM MET010M
MeTaL1 rpagynpoBOYHOMY rpaduKy X /1
MusepansHas BoJa

mpoGa Ne 1 Be-R*1 (2,33+0,11) x107 0,04 2,15%107
Be-R*, (2,36+0,16) x107 0,06

mpoba Ne 2 Be-R*1 (0,87+0,20) x107 0,12 0,79x107
Be-R*; (0,84+0,08) x107 0,03

R* - ummobunuzosannwiii peazenm
** - MOMUHECYEeHMHbLL MEMOO ¢ MOPUHOM

3akaouenne: TakuMm 00pa3oM, NpPOBEICHHBIE HCCIEIOBAaHUS MOATBEPAWIN 3HAYUTEIBHOE YIYYIIEHHE XHMHKO-
AQHAIMTHYECKUX NapaMeTpOB IPHOXPOM KpacHoro B m ero peakumii ¢ moHamu OepHIUTHs, CBUHIA, IIMHKA HCIOJIB3YS METOJX
UMMOOHIN3ALMN OPTaHMYECKOr0 pearcHTa Ha HOCHTENE, MO3BOIMIN YCTAHOBUTh 3aKOHOMEPHOCTH YIyUIIEHHS U OCOOCHHOCTH
KHCJIOTHO-OCHOBHBIX CBOICTB pEareéHTOB M MX KOMIUIEKCOB, a TaKkKe OOOCHOBaTh BO3MOXKHOCTH HX PalHOHAIBHOTO W
3¢ (EKTHBHOTO WCMOJB30BAHUA B HEOPraHWYECKOM aHalu3e Uil pa3padOTKH COpPOMHOHHO-TIOMHUHECHEHTHBIX METOIOB
ompe/eneHus OepHILINs, CBUHIIA U IIHHKA.
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INVESTIGATION OF THE PROCESS OF OBTAINING ADDITIVE FOR GYPSUMBOARD BASED ON
POLYMETHYLENENAPHTHALINE CARBOXYLIC ACIDS
Abstract
In the technology for the synthesis of additives for drywall based on polymethylenenaphthalene carboxylic acid, it is proposed to
carry out an additional stage, which allows reducing the mass fraction of residual formaldehyde. Studies have been carried out to
study the effect of the synthesized additive on the plasticizing properties of the gypsum mixture.
Key words: residual formaldehyde; plasticizer properties; polymethylenenaphthalene carboxylic acid; Cannicaro reaction.

HUCCIEJOBAHUE MPOLECCA MMOJYUYEHUS JOBABKHU AJI5s1 THIICOKAPTOHA HA OCHOBE
MOJMMETHUJIEHHA®TAJIMHKAPBOHOBBIX KHUCJIOT
AnHOTanuUst

B TexHOIOruM cuHTE3a J100ABKHU JUIS THIICOKApTOHA HAa OCHOBE CMECH MOJIMMETHICHHADTAINMH KapOOHOBBIX KHCIIOT MPEUIOKEHO
HPOBEICHNE TOMOJTHUTEILHON CTa UK, KOTOpas MO3BOJISACT CHU3UTh MAaCCOBYIO JIOJIFO OCTaTOYHOTO (hopMmaibaeruaa. IIpoBeneHs
WCCIIEIOBaHMS 110 N3YYEHHUIO BIMSHHS CHHTE3UPOBAHHOM T00ABKH Ha TIACTH(HIMPYIONIHE CBOHCTBA TUIICOBON CMECH.
KnroueBble cioBa: ocTaTouyHbIH (hOpManbACTHI; IUIACTUIM(HIMPYIONIME CBOMCTBA; MOJMMETHICHHAQTAINH KapOOHOBas
Kuciota; peaxkuus Kannunapo.

POLIMETILENNAFTALIN KARBON KISLOTALAR ASOSIDA GIPSOKARTON UCHUN QO’SHIMCHALAR
OLISH JARAYONINI O’RGANISH
Annotatsiya
Polimetilennaftalin karbon kislotalar aralashmasi asosida gipsokarton uchun qo’shimcha ishlab chiqarish texnologiyasiga yangi
jarayon qo’shish orqali qoldiq formaldegid miqdorini kamaytirish taklifi keltirilgan. Gipsli aralashmaning plastifikatsion
xossalariga sintez qilingan qo’shimchaning ta’sirini o’rganish bo’yicha izlanishlar amalga oshirilgan.
Kalit so’zlar: qoldiq formaldegid, plastifikatsiyalash xossalari, polimetilennaftalin karbon kislota, Kannitstsora reaktsiyasi.

Kirish. Bir vaqtning o’zida binodagi namlik doimiligini ta’minlovchi, havoni o’tkazish xususiyatiga ega, gipsokartonni
asosini tashkil qiluvchi material bu gipsdir. Gips asosidagi bog’lovchi materiallar kamchiligi sifatida quyidagilarni sanash
mumkin: gipsli aralashmalarni tayyorlash uchun ko’p miqdorda suv talab qilinishi, suvga chidamliligi past, sovugbardoshliligi
kichik.

Gipsokarton ishlab chigarish jarayonida gips, suv va uning xossalarini yaxshilovchi qo’shimchalar bilan aralashtiriladi.
Karton varog’lari orasida gipsli aralashma bir tekis yoyilishi ta’minlash magsadida, hamda gipsli aralashma oquvchanligini talab
darajasida ta’minlash uchun zarurli suv miqdorini kamaytirish magsadida turli organik dispergatorlar, suyultiruvchilar va
superplastifikatorlar (modifikatsiyalangan kraxmal, lignosulfonatlar, sulfitno-spirtli barda, polimetilensulfonat natriy va h.k.)
qo’llaniladi. Bundan tashqari bunday qo’shimchalar gipsni qurushi uchun kerakli vaqt, energiya manbaalarini ham sarfini
kamaytiradi [1]. Plastifikatorlar dispergator-stabilizator sifatida qattiq va suyuq fazalar chegarasida adsorbtsiyalanadigan
strukturalangan plyonka sifat moddalardir. Gips flokkualarida bog’langan suvning immobilizatsiyasi, gips suv suspenziyasining
ichki ishqalanish koeffitsientini kamayishi, gidratlangan gips zarralarining mikrorelfini tekislanishi va ba’zi hollarda
zarrachalarning elektrostatik itarilish qobiliyatini sezilarli darajada o’zgarishi tufayli ularning elektrokinetik salohiyati sirt faol
moddalarning gips-suv yuzasida plastifikatsiyalovchi ta’sirining asosiy omillari bo’lib, ularning suvga bo’lgan talabini va
bog’lovchi modda sarfini kamaytiradi.

Adabiyotlar sharhi. Tadgiqot ob’ekti bo’lgan qo’shimcha polimetilennaftalinsulfo kislotaning natriyli va kaltsiyli tuzlari
bo’lib tarkibida yuqori molekulyar fraktsiyalar miqdori ko’p bo’lgan yuqori effektivlikga ega suyultiruvchidir. Bugungi kunda
go’llaniladigan qo’shimchalar tarkibida ozod formaldegid bo’lib, tayyor maxsulotning ekologik xarakteristikalariga negativ ta’sir
giladi.

Polimetilennaftalin sulfonatlar (qo’shimcha asosi) ishlab chiqarish texnologik jarayoni quyidagi etaplardan iborat:

— B-naftalinsulfo kislota olish magsadida naftalinni sulfat kislota bilan sulfolash,

— polimetilennaftalinsulfo kislota olish uchun formaldegid bilan B-naftalinsulfo kislotani polikondensatsiya jarayoni,

— olingan reaktsiya maxsulotini natriy gidroksid yoki kaltsiy gidroksid bilan neytrallash,
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— qo’shimcha eritmasini natriy/kaltsiyli cho’kmalardan tozalash maqsadida filtrlash.
Jarayon sharoitidan kelib chiqib turli xususiyatdagi moddalar hosil bo’ladi. Texnologik jarayon barcha etaplarini tahlil
gilamiz.

Naftalinni sulfat kislota bilan sulfolash etapida p-naftalinsulfo kislota olinishi asosiy jarayon hisoblanadi.
SO H

T i T S
[|\ rj + H.SO, — m r ] + H,O
T T T

Sulfolash jarayoni haroratiga bog’liq ravishda turli nisbatdagi a- va - naftalinsulfo kislotalar aralashmasi hosil bo’ladi:

—110°C haroratda 14% B- va 86% a-naftalinsulfo kislota,

— 160°C haroratda 90% B- va 10% a-naftalinsulfo kislota hosil bo’ladi. SHuning uchun sulfolash jarayonini 160°C dan
yugqori haroratda olib boriladi. Harorat 170°Cdan ortganda yon jarayonlar darajasi ortib dinaftilsulfo kislota (suvda erimaydigan
moddalar) migdori ko’payadi, jarayon haroratini 160°Cdan pasayishi naftalinsulfo kislota a-izomerining migdorini ortishiga olib
keladi.

Naftalinsulfo kislotalarni formalin bilan polikondensatsiya reaktsiyasi quyidagi sxema orgali boradi:
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Polikondensatsiya jarayoni 100°C haroratda bir necha sutka davomida olib boriladi. Qancha ko’p vagqt jarayon davom
etsa maxsulot tarkibidagi polimerlanish darajasi yugori modda miqdori ortadi va maxsulot tarkibidagi aktiv modda migdori ham
yuqori bo’ladi. Jarayonning tugashini namunalar olib tekshirish orgali nazorat gilinadi. Sovuganda olingan polikondensat
qovushqoq massaga aylanadi, cho’zilganda ingichka tola bo’lib cho’ziladi va suvda (loyqalanmaydigan tiniq eritma) yaxshi
eriydi [2].

Tadgiqot metodologiyasi. IImiy izlanish asosan naftalin gomologlarini nitrat kislotada oksidlash maxsuloti naftalin
karbon kislotalarni formalin bilan polikondensatsiya jarayonini o’rganish va olingan maxsulotni superplastifikator sifatida gipsli
aralashmalarda qo’llashga qaratilgan bo’lib, unda oksidlash, neytrallash, aralashtirish, filtrlash, polikondensatsiya jarayonlaridan
foydalanilgan.

Tanlangan xomashyo va olingan maxsulotlarni fizik kimyoviy xossalari va kimyoviy tarkibini aniglashda areometrlardan,
1Q-spektroskopik, xromatografik, mass spektrometrik usullardan foydalanilgan.

Ishning magsadi: Polimetilennaftalin karbon kislotalar aralashmasi sintez jarayonini o’rgani va olingan maxsulot
asosida gipsokarton uchun qo’shimcha ishlab chiqarish texnologiyasiga yangi jarayon qo’shish orqali qoldiq formaldegidni
miqdorini kamaytirish, hamda gipsli aralashmaning plastifikatsion xossalariga sintez qilingan qo’shimchaning ta’sirini o’rganish
bo’yicha izlanishlar amalga oshirish.

Olingan natijalar va ularning tahlili. Tadgigot ob’ekti bo’lgan qo’shimcha polimetilennaftalin karbon kislotaning
(PMNK) natriyli va kaltsiyli tuzlari bo’lib tarkibida yuqori molekulyar fraktsiyalar miqdori ko’p bo’lgan yuqori effektivlikga ega
suyultiruvchidir.  Sintez gilingan polikondensat tarkibida o0zod formaldegid bo’lib, tayyor maxsulotning ekologik
xarakteristikalariga negativ ta’sir qiladi.

Polimetilennaftalin karbon kislotalar (qo’shimcha asosi) ishlab chiqarish texnologik jarayoni quyidagi etaplardan iborat:

— B-naftalin karbon kislota olish magsadida 2-metilnaftalinni kontsentrlangan kislota bilan oksidlash,

— polimetilennaftalin karbon kislota olish uchun formaldegid bilan B-naftalin karbon kislotani polikondensatsiya jarayoni,

— olingan reaktsiya maxsulotini natriy gidroksid yoki kaltsiy gidroksid bilan neytrallash,

— qo’shimcha eritmasini natriy/kaltsiyli cho’kmalardan tozalash maqsadida filtrlash.

Jarayon sharoitidan kelib chiqib turli xususiyatdagi moddalar hosil bo’ladi. Texnologik jarayon barcha etaplarini tahlil
gilamiz.

2-metilnaftalinni kontsentrlangan nitrat kislota bilan oksidlash etapida p-naftalin karbon kislota olinishi asosiy jarayon
hisoblanadi.

S 3 _COOH

e _CH . Ny
I/I\l,/l \/:l + 6 HNO; D\\:;\[\u/tj + 6NO2f + 4H,O

Oksidlash jarayoni haroratiga bog’liq ravishda turli naftalinsulfo kislotalar aralashmasi hosil bo’ladi.

SHuning uchun sulfolash jarayonini 120°C dan yuqori haroratda olib boriladi. Harorat 150°Cdan ortganda yon jarayonlar
darajasi ortib aromatik xalqa ochiladi va turli kislotalar miqdori ko’payadi, jarayon haroratini 120°Cdan pasayishi 2-metilnaftalin
kislotagacha oksidlanmay boshga kislorodli organik birikmalar migdorini ortishiga olib keladi.

Naftalin karbon kislotalarni formalin bilan polikondensatsiya reaktsiyasi quyidagi sxema orqali boradi:

e S = e <7 Ry < <& %
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Polikondensatsiya jarayoni 110°C haroratda bir necha sutka davomida olib boriladi. Qancha ko’p vaqt jarayon davom
etsa maxsulot tarkibidagi polimerlanish darajasi yugori modda miqdori ortadi va maxsulot tarkibidagi aktiv modda migdori ham
yuqori bo’ladi. Jarayonning tugashini namunalar olib tekshirish orqali nazorat qilinadi. Sovuganda olingan polikondensat
qovushqoq massaga aylanadi, cho’zilganda ingichka tola bo’lib cho’ziladi va suvda yaxshi eriydi [2].

Polikondensatsiya jarayoni vaqtini va energoresurslar sarfini kamaytirish magsadida jarayon yugori bosim qurulmasida
yugori haroratda olib borildi, bunda reaktsiya bir necha soat ichida yakunlanadi. Formalin reaktsion aralashmaga bir necha
nugtadan va reaktsion massaning ostidan ham kiritiladi, magsad formalinni reaktsion massa bo’yicha bir tekis tagsimlanishini
ta’minlashdan iborat. Agar formalin bir nuqtadan berilsa reaktsion massaning qovushqoqligini ortishiga, natijada qurulma
aralashtirgichi, boshqga gismlarining ishdan chigishi kabi noxush ogibatlarga olib kelishi mumkin.
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Polikondensatlanish jarayoni maxsulotlarini natriy gidroksid bilan neytrallash etapida polimetilennaftalin karbon
kislotaning natriy tuzlari hosil bo’ladi. Kondensatlangan massaga ma’lum miqdorda suv aralashtirib sulyutiriladi, sovutiladi va
ishqor eritmasi solinadi. Natriy gidroksid eritmasi muxit neytral bo’lgunga qadar aralashtiriladi.

Neytrallanish jarayoni reaktsiya tenglamasi quyidagicha:

HA—F S, <Z S " - -~ = ) < =
¢ > = Z > ‘ ¢ + nH-.CO
>— >— -+ 1 TTACET _ P N > =

e P B COONa -1 coona

Qo’shimchani sintezi jarayonida qoldiq formaldegid massa ulushi 0,001% odatdagiga qaraganda ko’proq qoladi, bu
odamlar ko’p bo’ladigan binolarni ichki dekoratsiyasi uchun qo’llaniladigan qurulish materiallari tarkibiga qo’llab bo’Imaydi [3].
Qo’shimchani ishlab chigarish jarayonidagi goldiq formaldegid massa ulushini kamaytirish magsadida Kannitstsaro
reaktsiyasidan foydalanishni taklif qilishgan. Bunda formaldegid molekulalari o’zaro ta’sirlashib turli zararsiz organish
moddalarga aylanadi. Bunday jarayonda disproportsilanish reaktsiyasi sodir bo’lib formaldegidning bitta molekulasi qaytariladi
ikkinchi molekulasi oksidlanadi, jarayonning katalizatori sifatida ishqorlar asosiy rol o’ynaydi [4]:
2CH20 + H20 = CH3OH + HCOOH

Alfa holatida vodorod atomi bo’lmagan aldegidlar kontsentrlangan ishqor eritmalari ta’sirida disproportsilanish
jarayoniga uchrab karbon kislota va spirt hosil giladi.

Kannitstsaro reaktsiyasi mexanizmi ikki bosgichda nukleofil birikish reaktsiyasi birlashtiradi: birinchi bosgichda
gidroksil anioni formaldegid malekulasining karbonil guruhiga birikadi, keyin bunday addukt birikmadan gidrid-anion
ko’rinishda vodorod ajraladi va formaldegidning ikkinchi molekulasi bilan birikadi. Masalan formaldegid kaliy formiat bilan
metil spirtiga aylanadi (muxitda kaliy gidroksid bo’lgani uchun).

Kannitstsaro reaktsiyasini 100°C yuqori haroratda bir necha soat davomida olib borildi. Jarayon tugugandan so’ng past
kontsentratsiyali sulfat kislota eritmasi bilan maxsulot neytrallandi. Natijada jarayonning suyuq maxsuloti tarkibida
formaldegidning massa ulushi 0,001%dan ortmadi.

Sintez qilingan qo’shimcha eritmasini transportabelligini baholash maqsadida uning kontsentratsiyasi va zichligi
orasidagi bog’liglik aniqlandi. Tajribalar natijalari grafik ko’rinishda 1-rasmda Keltirildi. Suyultiruvchi-plastifikatorning gipsli
aralashmaga ta’sir ko’rsatadigan, Suttard usuli bilan aniglanadigan eng muhim xususiyatlaridan biri bu plastiklik ko’rsatgichidir
[5].
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1-rasm. Qo’shimcha zichligining eritma kontsentratsiyasiga bog’liqlik grafigi
Polimetilennaftalin karbon kislota asosida olingan qo’shimcha yordamida tayyorlangan gipsli aralashma
tarqaluvchanligini aniglash bo’yicha olib borilgan tajribalar natijalari 1-jadvalda keltirilgan.
1-jadval. Gipsli aralashma tarqalishining plastifikator migdoriga bog’ligligi.

Nomlanishi Qo’shimcha kattaligi, % Tarqalishi, mmxmm
Nazorat (gips+suv) - 183x183
Bozordagi analog 04 238x239
PMNK Kkislota asosidagi qo’shimcha 0,4 241x242

Xulosa va takliflar. Gips aralashmalariga qo’shiladigan o’xshash qo’shimcha bilan sintez qilingan qo’shimcha qiyosiy
analiz qilindi va maksimal tarqaluvchanlik giymati aniglandi. Olingan qo’shimchaning giymati gips massasiga nisbatan 0,4%ni
tashkil qildi. Qo’shimchani ortiqgcha miqdori gipsli aralashmaning plastiklik xususiyatini va mos ravishda iste’mol xossasini
pasaytiradi.

Standart konsistensiyadagi gips aralashmasining qotish vaqtini aniglash uchun Vik priboridan foydalanildi. Analiz
usulining mohiyati gipsli bog’lovchining suv bilan ta’siri boshlangan vaqtdan gipsli aralashmaning qotishi boshlanishi va tugashi
vaqtini aniqlashdan iborat. 0,4% qo’shimcha saqlagan gipsli aralashma qotish vaqti 28 minutdan kam emasligi aniqlandi.

Shunday qilib, polimetilennaftalin karbon kislota asosidagi gipsokarton ishlab chiqarish uchun qo’llaniladigan
dispergator-plastifikator xususiyatli qo’shimcha tarkibidagi formaldegidni massa ulushini kamaytirish magsadida texnologik
jarayonga Kannitstsaro reaktsiyasini qo’shish taklif qilindi.
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ADSORPTION OF VARIOUS SUBSTANCES IN ACTIVATED ADSORBENTS BASED ON NATURAL RAW
MATERIALS
Abstract
The article studied the different conditions for obtaining activated adsorbents from Logan bentonite and the adsorption of
benzene vapor on activated adsorbents. In LBK and LBI, it was found that the desorption lines form an adsorption hysteresis
surface when they are connected to the adsorption lines at a relative pressure R / Rs = 0.1-0.2.
Key words: Bentonite, benzene, adsorbent, adsorbate, adsorption, desorption, isotherm, monolayer capacity, specific surface.

AJCOPBLYSA PASJIMYHBIX BEHIECTB B AKTUBUPOBAHHBIX AICOPBEHTAX HA OCHOBE
NPUPOAHOI'O ChIPbA
AHHOTAIHS

B craTbe M3ydeHBl pa3nMYHbIC YCIOBHS HONYyYeHHs aKTUBHPOBAHHBIX ancopOeHTOB M3 OeHToHuTa JloraHa u ancopOIys mapos
OeH301a Ha akTUBHPOBAaHHEIX ancopbentax. B JIBK u JIBU Obuto 00HapyXeHO, YTO JIMHHUU AECOpOLUH 00pa3yloT IOBEPXHOCTh
THCTepe3uca aacopOIMK, KOTJa OHH COSIHHSIOTCS C JIMHUSIMU aICOPOIMY IPY OTHOCUTENbHOM JaBienun P/Ps = 0,1-0,2.
KniwoueBble cioBa: Bentonur, OeH30n, ancopOeHT, aOCOpOEHT, ancopOmms, AecopOIHs, H30TepMa, €MKOCTb MOHOCIOS,
yIeIbHAsI TOBEPXHOCTb.

TABIIY XOM ASHIYOLAR ASOSIDA FAOLLAB OLINGAN ADSORBENTLARDA TURLI MODDALAR
ADSORBTSIYASI
Annotatsiya
Magqolada Log’on bentonitidan faollangan adsorbentlar olishning turli sharoitlari va faollab olingan adsorbentlarda benzol bug’i
adsorbtsiyasi o’rganildi. LBK va LBI larda desorbtsiya chiziqlari nisbiy bosim R/Rs = 0,1-0,2 da adsorbtsiya chiziglari bilan
tutashgan holda, adsorbtsiya gisterezis sirtmog’ini hosil qilishi aniglandi.
Kalit so’zlar: Bentonit, benzol, adsorbent, absorbat, adsorbtsiya, desorbtsiya, izoterma, monoqgavat sig’imi, solishtirma yuza.

Kirish. Kimyoviy sanoatda moddalarni saralash va tozalash asosiy jarayonlardan biri bo’lib, soxadagi jadal rivojlanish
samarador adsorbentlarga bo’lgan talabni ortishiga olib kelmoqda. Bugungi kunda bentonitlar asosida yangi adsorbentlar olish va
ularning adsorbtsion, kolloid-kimyoviy va termodinamik xarakteristikasini tadgiq gilish muhim ahamiyatga ega. SHu bilan birga
olingan adsorbentlarni strukturasi, mikrog’ovaklarining tuzilishi va xajmi, faol markazlari soni, adsorbtsion potentsiali hamda
turli tabiatli organik moddalarga nisbatan adsorbtsion xossalarini tadqiq gilish, ularning selektiv xususiyatlarini oshirish va
amaliyotda qo’llashga tadbiq etish hozirda kolloid kimyodagi muhim masaladir.

Bugungi kunda ko’plab olimlar adsorbtsiya jarayonlari uchun nanog’ovakli, organofil, termik barqaror xamda tanlab
yutish xususiyatiga ega adsorbentlar modifikatsiyalangan samarador adsorbentlar olish uchun mos keluvchi xom ashyolarni
tanlash, faollangan gilmoyalarda organik moddalar bug’larini adsorbsiyasi xususiyatlarini tadqiq qilish, adsorbent g’ovakliklarida
ion-molekulyar va m-komplekslar hosil bo’lish energiyasini aniqlash, almashinuvchi kationlarning adsorbtsiya jarayonlariga
ta’siri qonuniyatlarini o’rganish va to’liq molekulyar adsorbtsiya mexanizmini tadqiq qilish kabi muammolarga ilmiy yechim
topish ustida ishlamokdalar [1].

Mavzuga oid adabiyotlarning tahlili. Gil minerallarini faollashtirish yuzasidan bir necha yillar davomida amaliy
natijalarga erishilmoqda. Kislota (sulsfat kislotaning suvli 15% eritmasi) va O’YuCH mikroto’lqinli nurlanishlaridan foydalanib,
mabhalliy adsorbentlar (montmorillonit, kaolin) faollangan va ular yordamida o’simlik yog’larini tozalash uchun samarali
adsorbent kompozitsiyalari yaratilgan va ularning adsorbtsiya xossalari tadgiq gilingan [2].

Gil minerallari adsorbent sifatida ishlatishda uning tarkibidagi montmorillonit va vermikulitlar migdori muxim
axamiyatga ega. Keyingi yillardagi adabiyotlarda montmorillonit va vermikulitlarni modifikatsiyalash va ularning adsorbtsiya
xossalarini o’rganish bo’yicha ilmiy izlanishlar olib borilmokda [3].

Xozirgi kunda olimlarimiz tomonidan mahalliy xomashyolar asosida adsorbentlar olish, ularni sanoatda hamda ekologik
magsadlarda qo’llash borasida ilmiy va amaliy natijalarga erishilmoqda [4].

Farg’ona viloyati Log’on qishlog’idan qazib olinadigan bentonit tarkibi ham montmorillonitga boy hisoblanadi. Uni
tabily holatida ishlatib bo’lmaydi. SHuning, uchun uni turli faollash usullari bilan faollashtirib, samarador adsorbentlar
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tayyorlash hamda bentonitning gavatlar orasida turli o’lchamdagi g’ovaklarni hosil qilish natijasida adsorbtsiyalash qobiliyatini
oshirish, nazariy va amaliy muammolarni yechishda muhim ahamiyatga ega.

Tadgigot metodologiyasi. Log’on bentonitini (LB) faollashdan oldin uning tarkibidagi suvda erimaydigan
qo’shimchalardan tozalash maqsadida 1/4 nisbatda disstillangan suv bilan aralashtirib yuvildi. Yuvib tozalangan bentonitni
yanada sorbtsiya xususiyatlarini oshirish magsadida kislotali muxitda faollab (LBK) va ishqoriy muxitda faollantirib (LBI)
olindi.

Faollab olingan LBK va LBI adsorbentlari sorbtsiya xususiyatlarini aniqlash, uchun ularning benzol bug’i bo’yicha
adsorbtsiyasi o’rganildi. Adsorbentlarda benzol bug’i adsorbtsiya izotermalari Mak-Benning sezgir kvarts spiralli qurilmasida
o’lchandi [5].

Tahlil va natijalar. Adsorbentlarda benzol bug’i adsorbtsiyasini 0’lchashdan avval xar bir adsorbtsiya sistemada qoldiq
bosim 1,33-10-3 Pa bo’lguncha vakuumlanib, 473 K da 8 soat davomida qizdirildi so’ngra adsorbtsiya izotermalari olindi.
O’rganilgan sistemalardagi adsorbtsiya izotermalaridan ko’rish mumkinki, benzol bug’i to’yinish adsorbtsiyasi: LB ga nisbatan
LBI da 1.86 va LBK da 2.1 marta yuqori bo’lishi aniqlandi.\

ra a—aons/re 1- LB (Log’on bentoniti),
) : 2-LBI (ishqor bilan faollangan Log’on bentoniti),
3- LBK (kislotada faollangan Log’on bentoniti) larida benzol bug’i izotermalari.
1.2 >
1.0
0.8 —
1
06 —
04 -
0.z —
P/Ps
I I I | I
o 0.0. 0.0. 0.2 0.4 0.6 0.8 1.0

O’rganilgan sistemalardagi adsorbtsiya izotermalaridan ko’rish mumkinki benzol bug’i to’yinish adsorbtsiyasi: LB ga
nisbatan LBI da 1.86 va LBK da 2.1 marta yuqori bo’lishi aniqlandi. LBK va LBI larda desorbtsiya chiziqlari nisbiy bosim R/Rs
=0,1-0,2 da adsorbtsiya chiziglari bilan tutashgan holda, adsorbtsiya gisterezis sirtmog’ini hosil giladi.

Olingan benzol adsorbtsiyasi izotermalari asosida BET tenglamasi yordamida adsorbentlar monoqavat sig’imi(am),
solishtirma yuzalari(S), to’yinish adsorbtsiyasi(as) va mikrog’ovaklar to’yinish nazariyasi bilan turli nisbiy bosimda (P/Ps)
adsorbtsiya hajmlari 0,4 da mikrog’ovaklar xajmi (WO0), mezog’ovaklar (Wme), to’yinish adsorbtsiya xajmlari (Vs) xisoblab
topildi (1-jadval).

1-jadval
Faollab olingan adsorbentlarda benzol bug’i adsorbtsiyasi bo’yicha sorbtsiya ko’rsatkichlari
Ne Adsorbentlar am S W0-103 ‘Wme-103, m3/kg Vs:103, m3/kg
molb/kg m3/kg m3/kg
1 B 0.203 49.00 0.045 0.008 0.053
2 LBI 0.428 103.03 0.084 0.022 0.106
3 LBK 0.556 133.98 0.084 0.040 0.124

LBK va LBI larning barcha sorbtsion qo’rsatkichlari dastlabkiga Log’on bentoniti namunasiga nisbatan ~ 2 marta
ortganligini ko’rishimiz mumkin. Log’on bentoniti kislota bilan faollanganda tarkibidagi qo’shimcha moddalar chiqib ketishi
xisobiga adsorbentlar qavatlar oralig’ida qo’shimcha g’ovaklarni ochilishi yuz beradi. Adsorbentlardagi g’ovakliklarning tuzilishi
uning adsorbtsiyalash xususiyatlarini belgilaydi [6].

Faollab olingan adsorbentlar yordamida “SUVSOZ” DUKga qarashli Salar to’yintirish inshoati laboratoriyasida sanoat
ogava suvlari tarkibidagi qo’shimcha organik va noorganik birikmalardan tozalash jarayonlarining tajriba sinov ishlari olib
borildi.

Ogqava suvlar tarkibidagi noorganik moddalar tuz va ion shaklida bo’lib nefts mahsulotlari esa suvda erigan molekulyar
shaklda bo’ladi. Nefts maxsulotlarning o’lchamlari turlicha bo’ladi, ya’ni ma’lum miqdorda suvda erigan zarrachalar
adsorbentning mikro- va mezog’ovaklariga yutilsa, nisbatan o’lchamlari katta molekulalar (suvning yuza gatlamida suvga
aralashmagan qismi) adsorbentlarning makrog’ovaklariga adsorbtsiyalanadi. Sanoat ogava suvlarini noorganik va organik
moddalarni faollantirilib faollangan adsorbentlar yordamida adsorbtsion usulda tozalash tajriba sinov natijalari 2-jadvalda
keltirilgan.
2-jadval

“SUVSOZ” DUKga qarashli Salar to’yintirish inshoati ogava suvlarini adsorbtsion usulda tozalash natijalari

Kanalizatsiya suv tarkibidagi moddalar i i LB LBI LBK

N moddalar Miqdori
(mg/1) Tozalangandan keyingi migdori (mg/l)

1 Fe2+ 510,0 127,5 102.02 52
2 Sa2+ 1,42 0.355 0.284 0.213
3 Mg2+ 98,66 19.73 14.82 9.87
4 Cré+ 0,028 0.008 0.004 0.003
5 Cu2+ 0,015 0.004 0.0015 0.0015
6 Zn2+ 0,032 0.006 0.0032 0.0032
7 Neft mahsulotlari 1,39 0.347 0.2780 0.140
8 Muallag zarrachalar 75,3 15.06 11.29 3.765
Tozalash unimdorligi % 78.75 84.45 92.25
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Olib borilgan tajriba sinov natijalaridan metallar va nefts mahsulotlaridan tozalash unimdorligi Log’on bentoniti asosida
olingan adsorbentlar: LB 78,75%, LBI 84.45% va LBK 92.25% ni tashkil etishi aniglandi.

Xulosa va takliflar. Log’on bentonitini turli usullarda faollash natijasida olingan adsorbentlar, sanoatning turli
soxalarida qo’llash imkoniyatiga ega hamda bentonit tannarxi arzonligi va kation almashinish sig’imi yuqoriligi
Respublikamizdagi adsorbentlarga bo’lgan talabni ma’lum ma’noda bartaraf etishga imkon yaratadi. Birinchidan, import
adsorbentlardan adsorbtsiyalash qobiliyatining qolishmasligi ularning o’rniga mahalliy adsorbentlardan foydalanish asosida
valyuta tejash orqali igtisodiy, ikkinchidan sanoat ogava suvlarini tozalash hususiyatiga ko’ra ekologik jihatdan samara keltiradi.
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STUDY OF THE BINDING OF DANOPREVIR, IVERMECTIN, LOPINAVIR, OSELTAMIVIR, REMDESIVIR AND
RITONAVIR WITH THE SARS COV-2 MAIN PROTEASE USING AUTODOCK PROGRAM
Annotation

In this article, using the AutoDock program, bindings of some medical preparations (danoprevir, ivermectin, lopinavir,
oseltamivir, remdesivir, and ritonavir) used in medical practice to the main protease of SARS COV-2 (Mpro, PDB ID: 6LU7)
have been studied. It has been established that the optimal range of binding energies of the abovementioned preparations with the
Mpro protein is BE=-9 —-10.20 kcal/mol.

Key words: SARS COV-2, Mpro, danoprevir, ivermectin, lopinavir, oseltamivir, remdesivir, ritonavir, molecular docking,
AutoDock.

HUCCIEJOBAHUE CBA3BIBAHUSA JAHOIIPEBUPA, UBEPMEKTHUHA, TOIIMHABUPA, OCEJIbTAMUBUPA,
PEMJIECUBHUPA 1 PATOHABUPA C OCHOBHO IPOTEA3OM SARS COV-2 C HCITIOJIb30BAHUEM
IMPOT'PAMMBI AUTODOCK
AnHOTanuUst
B naHHOI1 cTaThe ¢ HOMOIIBIO porpaMMbl AutoDock H3y4eHO CBsI3bIBaHHE HEKOTOPBIX IPENapaToB (IaHONPEBUP, UBEPMEKTHH,
JIOTIMHABUP, OCENbTAMUBHp, PEMIECHBHD M PUTOHABHPA), MCIOJb3yEMBIX B MEAMIMHCKOH NPaKTHKE, ¢ OCHOBHOI HpoTea3oi
SARS COV-2 (Mpro, PDB ID: 6LU7). VYcraHOBIeHO, YTO ONTUMANBHBIA Juama3oH odHepruil cs3pBanust (OC)

paccMaTpuBaeMbIX Tpernaparos ¢ 6enkom Mpro cocraisier OC = -9 —-10.20 kka1/mMob.
KmioeBbie cioBa: SARS COV-2, Mpro, naHOIpEBHP, MBEPMEKTHH, JOMWHABUP, OCEIbTAMUBHP, PEMICCHBUD, PUTOHABHUD,
MOJIEKYJISIpHBII JOKUHT, AutoDock.

DANOPREVIR, IVERMEKTIN, LOPINAVIR, OSELTAMIVIR, REMDESIVIR VA RITONAVIR DORI
VOSITALARINING SARS COV-2 ASOSIY PROTEAZASI BILAN BOG‘LANISHINI AUTODOCK DASTURIDA
NAZARIY O‘RGANISH
Annotatsiya
Ushbu magqolada ayrim tibbiyot amaliyotida qo‘llaniladigan dori vositalarining (danoprevir, ivermektin, lopinavir, oseltamivir,
remdesivir va ritonavirlarning) SARS COV-2 asosiy proteaza (Mpro, PDB ID: 6LU7) ogsiliga bog‘lanishi AutoDock dasturida
nazariy tomondan o‘rganildi. O‘rganilgan dori vositalarining Mpro ogsiliga bog‘lanish energiyalarining eng magbul oraligi

BE=-9 — -10.20 kkal/mol ekanligi aniglandi.
Kalit so‘zlar: SARS COV-2, Mpro, danoprevir, ivermektin, lopinavir, osel’tamivir, remdesivir, ritonavir, Molekulyar doking,
AutoDock.

Kirish. Ma’lumki, danoprevir, ivermektin, lopinavir, oseltamivir, remdesivir va ritonavir preparatlari SARS CoV-2
virusiga garshi vosita sifatida sinab ko‘rilgan [1-8]. Ammo, hozirgi paytgacha SARS CoV-2 virusiga garshi samarali dori
vositalari topilmadi. Ushbu virusga garshi bir nechta birikmalar In Silico usullari asosida taklif gilingan [9, 10]. Ammo, ularning
farmakologik testi bo‘yicha xulosalar e’lon gilinmadi. Nazariy jihatdan taklif gilingan birikmalarning ayrimlarigina tibbiyot
amaliyotida o‘zini oglashi mumkin. Shuni e’tiborga olgan holda, SARS CoV-2 virusiga garshi yangi dori vositalarini yaratish va
taklif qgilish dolzarb vazifa sanaladi. In Silico usullari ichida molekulyar doking usullari muhim ahamiyat kasb gilmoqda [10].

Ushbu magolada, oldingi izlanishlarimizni [11] davom ettirgan holda, yuqorida keltirilgan dori vositalarining (1-rasm)
SARS COV-2 virusi Mpro (asosiy proteaza - ferment, 2-rasm) ogsiliga bog‘lanishi AutoDock 4.2 dasturida [12] o‘rganildi.
Shuningdek, Mpro va qaralayotgan dori vositalarining o°zaro ta’sirlashish energiyasining maqbul oraliglarini aniqlash orqali bir
nechta tabiiy birikmalarning (glitsirrizin, glitserret kislotalari, Peganum harmala L. alkaloidlarining) ayni ogsil molekulasi bilan
bog‘lanish energiyalari tagqoslandi. Qo‘shimcha ravishda, SARS CoV-2 Mpro ogsili bilan nisbatan mustahkam bog‘lanuvchi
birikmalarni topish magsadida tabiiy birikmalarga aminoglikozidlar biriktirilib, gipotetik birikmalar hosil gilindi va ularning ham
Mpro ogsiliga bog‘lanishi o‘rganildi.
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1-rasm. O‘rganilgan ligandlarning tuzilish formulalari. 1-Danoprevir, 2-ivermektin, 3-lopinavir, 4- oseltamivir, 5-remdesivir va
6-ritonavir

2-Rasm. 6LU7 ogsili fazoviy ko‘rinishi va faol markazlari

Tadgiqot usuli. SARS CoV-2 virusi asosiy proteaza ogsili (PDB ID: 6LU7) PDB [13] ma’lumotlar bazasidan yuklab
olindi va MGLTools v1.5.7 [14] dasturida qo‘shimcha birikmalardan tozalandi hamda molekulyar doking uchun tayyor holatga
keltirildi. Faol markaz atrofidagi ta’sirlashish maydoni 60x60x60 (A%) o‘lchamda belgilandi. Ogsil — ligand molekulyar doking
jarayoni 200 siklda (ga_pop_size 300, ga_num_evals 25000000, ga_run 200) olib borildi. Ogsil faol markazlari P2Rank [15]
onlayn serverida topildi. Ligand molekulalarining 6L.U7 Mpro ogsiliga bog‘lanish energiyalari AutoDock 4.2 [12] dasturida olib
borildi.

Olingan natijalar tahlili. PDB ma’lumotlar bazasida 6LU7 ogsili N3 birikmasi bilan kompleks holda aniglangan [13].
6LU7 ogsili faol markazlari bir nechta bo‘lib, ular 2-rasmda turli ranglarda ko‘rsatilgan. Qora rangda ko‘rsatilgan g‘ovaklar
ogsilning eng faol markazi hisoblanadi. N3 birikmasining ayni shu faol markazda joylashishi tajribada topilgan [13]. Ushbu faol
markazda N3 molekulasi 3-rasmda keltirilgan aminokislota qoldiglari bilan o‘zaro ta’sirlashadi. Faol markazlardagi aminokislota
qoldiglarining turlariga qarab ma’lum bir birikmalar tuzilishiga o‘zgartirishlar (funktsional guruhlar, fragmentlar) kiritilishi
mumkin, ya’ni molekulalar dizayn qilinishi mumkin. Buning natijasida ogsil bilan kuchliroq bog‘lanuvchi molekulalar tuzilishi
hosil qgilinishi va sintez uchun tavsiya gilinishi mumkin.

ava
Py

3-rasm. N3 molekulasining 6LU7 faol markazida aminokislota qoldiqlari bilan bog‘lanishi (BIOVIA Discovery Studio
[16] dasturida vizuallashtirildi)

Mpro faol markazlari koordinatalari va ularga N3 birikmasining bog‘lanish energiyasi (BE, kkal/mol) 1-jadvalda
keltirilgan.

N3 birikmasi Mpro ogsilining P2Rank [15] onlayn serverida aniglangan faol markazlari orasida 1-faol markazga
bog‘lanishi energetik jihatdan maqbul ekanligini ko‘rsatdi. Shuningdek, tajribada [13] ham N3 birikmasining ayni shu markazda
joylashganligini ta’kidlash lozim. Ayni shu holat, bizni rejadagi birikmalarning ham Mpro ogsiliga bog‘lanish energiyalarini
o‘rganishga undadi.
1-jadval. Mpro ogsilining faol markazlari koordinatalari va ushbu markazlarga N3 birikmasining bog‘lanish energiyalari

) X

o Y z BE,
kkal/mol
P2Rank bo‘yicha faol markazlar
1 -10.53 16.86 65.93 -10.10
2 -37.53 5.38 58.56 -6.49
3 -21.02 15.95 77.90 -6.84
4 29.11 30.36 67.05 -7.78
5 -34.08 14.78 55.12 -7.51
6 -25.20 0.55 55.38 -7.83
7 -16.31 11.79 52.38 -6.99
8 -32.58 31.91 63.23 -6.34

Mpro ogsilining P2Rank [15] onlayn serverida aniglangan faol markazlariga danoprevir, ivermektin, lopinavir,
oseltamivir, remdesivir va ritonavirlarning bog‘lanish energiyalari (BE) 2-jadvalda keltirildi.

Oldingi magolamizda [11] danoprevir, ivermektin, lopinavir, oseltamivir, remdesivir va ritonavir preparatlarining SARS
COV-2 toj (S-spike) ogsiliga bog‘lanishi o‘rganilib, bog‘lanish energiyasining eng maqbul oralig‘i (BE = -10 — -13 kkal/mol)
aniglangandi. Ushbu maqgolamizda esa, Mpro (6LU7) ogsili bilan garalgan dori vositalarining BE kattaliklarining eng magbul

oralig‘i -9 — -10.20 kkal/mol ekanligi aniglandi (2-jadval).

2-jadval. Li

and molekulalarining Mpro faol markazlariga bog‘lanish energiyalari (BE, kkal/mol)

Danoprevir

Ivermektin

Lopinavir

Oseltamivir

Remdesivir

Ritonavir

-10.01

-9.72

-10.19

-7.24

-8.33

-9.39

-8.99

-7.97

-6.48

-6.87

-5.34

-5.68
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9.13 9.01 5.56 7,01 5.08 5.48
-9.72 -9.72 -6.50 -6.23 -5.51 -4.79
8.93 9.35 7.98 5.65 6.21 6.42
-9.72 -7.47 -5.68 -5.70 -5.94 -5.02
8.93 9.9 6.14 5.26 6.62 515
8 -9.63 -8.72 -5.94 -6.83 -4.83 -4.97

BE = -9 — -10.20 kkal/mol oraligga kiruvchi va undan yaxshiroq natija beruvchi birikmalarni topish magsadida
Qoraqalpog‘iston hududida o‘suvchi o‘simliklardan ajratib olingan ayrim tabiiy birikmalarning Mpro ogsiliga bog‘lanishi
o‘rganildi. Bu sohadagi izlanishlarni Peganum harmala L. (isiriq) va Glycyrrhiza glabra L. (qizilmiya) o‘simliklaridan ajratib
olingan birikmalarning Mpro ogsili bilan bog‘lanishini o‘rganishdan boshladik. Ushbu o‘simliklar Qoraqalpog‘iston hududida
keng tarqalgan o‘simliklardan hisoblanadi. Ma’lumki, Peganum harmala L. o‘simligidan indol va xinazolin tipidagi yigirmadan
ortiqg alkaloidlar ajratib olingan [17-21]. Glycyrrhiza glabra L. (qizilmiya) o‘simligi glitsirrizin kislotasiga boy o‘simlik
hisoblanadi [22].

Peganum harmala L. alkaloidlari va glitsirrizin hamda glitserret kislotalarining Mpro ogsiliga bog‘lanish energiyalari
yuqoridagi birikmalarga qaraganda kuchsizroq ekanligi va ularning BE giymatlari “maqbul BE oralig‘iga” kirmasligi aniqlandi.
Shundan keyin, garmin, peganin alkaloidlariga hamda glitserret kislotasiga aminoglikozidlar biriktirilib, Mpro ogsili bilan
bog‘lanishi o‘rganildi. Buning natijasida Mpro ogsili bilan nisbatan mustahkam bog‘lanuvchi G2G (BE = -11.68 kkal/mol), G2P
(BE =-11.35 kkal/mol) va G2GA (BE = -13.04 kkal/mol) gipotetik birikmalar aniglandi.

Xulosa. Olib borilgan izlanishlar natijasida, tibbiyot amaliyotida qo‘llaniladigan ayrim dori vositalarining Mpro ogsiliga
bog‘lanish energiyalari aniqlandi. Ushbu birikmalarga nisbatan kuchliroq bog‘lanuvchi ligand molekulalari “maqgbul BE oralig‘i”
asosida skrining gilinishi va izlab topilishi mumkinligi Peganum harmala L. va Glycyrrhiza glabra L..o‘simliklari tabiiy
birikmalari misolida ko‘rsatib berildi.

Octkazilgan tadqiqotlar kimyogarlarni taklif gilingan gipotetik birikmalarni sintez gilishga undashi va olingan natijalar
magsadli sintez uchun asos bo‘lib xizmat qilishi mumkin.
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CHOICE OF PROCESS CONDITIONS FOR PRODUCING ETHYLENE BASED ON METHANE UNDER THE
ACTION OF A CHROME-BENTONITE CATALYST
Abstract

The effect of temperature, catalyst concentration, and other parameters on the activity and selectivity of a chromium-bentonite
catalyst for the reaction of producing ethylene based on methane, as well as on the technical and economic parameters of the
future process for producing ethylene by this reaction, is considered. The conditions for the process are selected. A method is
proposed for removing catalyst residues from by-products of the methane-based ethylene production process.

Keywords: Methane, ethylene, Cr-bentonitecatalyst, catalystselectivity.

BBIBOP YCJIOBUM ITPOLIECCA MOJIYUEHHUS DTUJIEHA HA OCHOBE METAHA IO JEMCTBUEM XPOM-
BEHTOHUTOBOI'O KATAJIU3ATOPA
AHHOTaIUA

PaccmoTpeHo BiuMsiHHE TeMIepaTrypbl, KOHIIEHTPAWH KaTalu3aTopa W IPYTUX NapaMeTpoB Ha aKTUBHOCTb M CEIEKTUBHOCTD
XpOM-OCHTOHHTOBOTO KaTalInW3aTopa PeakluH MOJTy4eHHs STHJICHAa Ha OCHOBE METaHa, a TAaKkKe Ha TEXHHKO-’KOHOMHYECKHE
nmapameTpbl OyAyIIero mporecca IMONydeHHs 3THICHa 10 yKa3aHHON peakuud. BpIOpaHBI yCIOBHS MPOBENCHHS MpoIecca.
IIpemnoxken crmocob® ynmaneHHs OCTATKOB KaTallM3aTopa W3 MOOOYHBIX MPOIYKTOB IIpolecca MOTyYeHHs STHICHA Ha OCHOBE
METaHa.

KaroueBbie ciioBa: MetaH, 3TUIICH, XPOM-OEHTOHUTOBBIN KaTaIN3aTOP, CEICKTUBHOCTD KaTalk3aTopa.

XROM-BENTONIT KATALIZATOR TA'SIRIDA METAN ASOSIDA ETILEN ISHLAB CHIQARISH UCHUN
JARAYON SHARTLARINI TANLASH
Annotatsiya

Harorat, katalizator kontsentratsiyasi va boshqga parametrlarning metan asosida yetilen olish reaksiyasi uchun xrom-bentonit
katalizatorining faolligi va selektivligiga, shuningdek vyetilen olishning kelajakdagi jarayonining texnik va igtisodiy
parametrlariga ta’siri. reaktsiya hisoblanadi. Jarayon uchun shartlar tanlanadi. Metan asosidagi yetilen ishlab chiqarish
jarayonining qo’shimcha mahsulotlaridan katalizator qoldiglarini olib tashlash usuli taklif etiladi.

Kalit so’zlar: Metan, etilen, xrom-bentonit katalizatori, katalizatorning selektivligi.

BBenenue. PocT MHPOBOTO MPOM3BOJACTBA TMOJMITHIICHA OMpPEACSICT BBICOKHI CIIPOC HA MOHOMEPHI. BOJBIIMHCTBO
JIEHCTBYIONIMX B HACTOSIIEE BPEMsI IIPOMBIIIJICHHBIX MTPOIECCOB MOIYICHUs ITHIICHA OCHOBBIBACTCS Ha MUPOJIM3 3TaHa, IPOIaH-
OyraHOBOIl (pakumu, Tra30KOHAEHcaTa W Jpyrux ¢pakouii HepTtH npoxykrtoB. Kpome TOro, NpOMBIIIICHHEIE
MPOIIECCEOTMTOMEPH3AIIIH STHIICHA TAIOT B KaUeCTBE MPOAYKTOB MIHPOKHUi criekTp onedpuHoB oT C4 no C18 u Gonee TKEbIX.
OOnactn  mpuMeHEHUS  O0pa3ylolMXcs ~ alKeHOB  pa3nuuHbl.  Hambomee  BocTpeOOBaHBI ~ TaK  Ha3bIBaeMbIe
coMOHOMepHbIeanbdaoneuupl — OyTeH-1, rekceH-1 U okTeH-1. DTO CBsI3aHO C WX HCIOJBb30BAHHEM B IPOU3BOJACTBE
MoJIdTHICHA. Takke 3HA4YUTENIbHA HOT‘peGHOCTb B zleueHe-l, KOTOprP’I C.]'ly)KPIT CBIPEEM U1 l'lOJ'[yquI/lﬂ CHHTCTUYCCKHUX
MOTOpHBIX Macen. Crpoc Ha mpoune ojeHHbI 3HAYUTEIBHO HIDKe. boree moapo6HoO naHHas Tema omrcaHa B 0030pe MpoLeccoB
onuroMepusanuu 3twieHa [1]. B Hacrosmiee Bpemsl 3THIEH SBISAETCS KPYHMHOTOHHA)XXHBIM IOJNYIPOAYKTOM OPraHW4eCcKOTro
cuHTe3a. Takas cuTyaysi CoCOOCTBOBaja MOWCKY allbTEPHATHBHBIX ITyTEH IMONYYEHUs STHJICHA, MO3BOJISIONINX CEICKTHBHO
MOJTy4aTh HanboJee IIEHHBI YeM MeTaH. B 4acTHOCTH, peakius CeJIeKTHBHOTONMPOIN3a METaHa [EesAX MOTYICHHS dTHIICHA emé
HE JIOBEJICHa JI0 MPOMBIIIICHHON peann3aiin. XpoM-OeHTOHUTOBBIN KaTalM3aTop MPEACTaBISET COO0M CMeCh OKCHAa Xpoma
(III) BouraHHOTO B KUCIOTHO-MoanbuimpoBanHoM Hapbaxapckom OeHTOHUTE. OH MPUTOTABIMBACTCS M3 TUXpOMAaTa KajlHs,
KHUCJIOTHO-MOAU(DHUIIMPOBAHHOTO OCHTOHMTA, BaHAaaTa KaiusA. THIIHYHOE COOTHOIICHHE KOMIIOHEHTOB cocrtamyser 1:18:1 wu
0,5:10:0,1. [2]. Hamu pa3paboTaH ycoBepIIEHCTBOBAHHBII CII0OCOO NPUTOTOBICHUS KaTaau3aTopa MOJydeHHUs 3TUIICHA U3 MeTaHa
[3]. Takoii katamu3aTop MOXeET OBITH HCIOJB30BAaH B IPOMBIIUIEHHOM IIpoliecce IONydyeHHs JTuiieHa. lIpenmmymiecTBo
pa3paboTaHHOTO KaTaliu3aTopa, KaK OXKHIAETCs, MO3BOJIUT OOECIEUUTh YIy4IICHHE TEXHUKO-3KOHOMHYECKHUX XapaKTEPUCTHUK
mpoliecca MO CPaBHCHUIO C PEajM30BAaHHBIMH TEXHOJIOTHSMHU. llenblo maHHOW paboTHl SBISUIOCH BBISBICHHE (AKTOPOB,
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OIIPEAEIISIONINX CEJIEKTHBHOCTD M IPOAYKTHBHOCTH Pa3pabOTaHHOTO KaTanu3aTopa IOJydeHHs STHICHAa HAa OCHOBE METaHa IS
MOCIIEAYIONIET0 BEIOOpa ONTUMANBHBIX YCIOBUI MPOBEJEHUS PEAKINH, a TAKXKE BBIOOP TEXHUUECKUX PELICHHUHN OIS pa3ieleHuUs
LETIEBOr0 ¥ TOOOYHBIX IPOTYKTOB.

Martepnanbl M MeToAbl HccieqoBaHus. [ THpoBeNeHUS HSKCIIEPUMEHTOB HCIONB30BaNach yCTaHOBKa Ha 0ase
aBTOKJIABHOTO PEaKTOpa, CHAOXKEHHas! TEPMOCTAaTOM, JIMHUAMH JJO3MPOBKH METaHa Uepe3 PerysITopsl pacxoa, copoca, TNHUSIMU
MOJa4u a30Ta, BO3JyXa, JIMHHEH oxJaxIeHus oborpeBa, Memankoi. Cxema ycTaHOBKM IpuBeneHa Ha puc. 1. Karammzatop
TOTOBWJICS ~ COMJIACHO  paHee  ONHCAaHHOMY  YIYYIOIEHHOMY  METOAY, C  HCIONBb30BAaHUEM  COOTHOIICHHS
K2Cr207:MenAlmOx:KVO03=1:20:0,2. Peaxrop BricymmBamu npu 100°C B Toke a30Ta, 3aTeM BaKyyMHpPOBAIN U 3allOIHSIIN
MeTaHOM. [Ipu TNpoBeIeHHH peaknuy B IEPHOTMYECKOM pPEXHME BOJSHOW Imap NOOABISUIM C IIOMOIIBIO JO3UPOBOYHOTO
nmaporeHepatopa. MeTaH OBICTPO M00aBISICS AMA CO3JaHMSDKETaeMOTO JAaBIEHMsS, 3aT€M METaH J03HPOBATIU TakK, UYTOOBI
MOJ/ICPXKUBATh [IaBJICHHE IOCTOSHHBIM. B XoIe peakuud NIpOBOAWIOCH NepeMeIlnBaHHe cO CKopocThio 200 006/MUH.
Temmeparypa B peakTope MOJAEPKHBATIACH IIOCTOSIHHONW C MOMOIIBIO aBTOMAaTHUECKOH cHcTeMBl. IIpo6ooT6op mpon3BoaMIN
4yepe3 BEPXHUIBEHTUIIb B XOIE peakiiu. AHallM3 peakUHOHHOW CMecH Mpou3BoIumics Ha xpomarorpade Agilent 7890A ¢
TUIaMEHHO-MOHU3ALMOHHBIM JIeTeKTOpoM. lcmapeHne mpoObl MPOBOAMIOCH B HCMapuTene sl paboThl ¢ KaMHUIIPHBIMU
kosonkamu G3440A 113. Temneparypa ucmapurens — 280 °C; maenenue — atMocdepHoe; o6xyB centsl — 0,05 mi/c; nenenue
noroka 200:1. PazneneHue cMecu KOMIIOHEHTOB IPOBOIMIIOCH Ha KamMLIApHOU konoHke HP-5 Henonsproro tuna, miuHoi 30 M
X 0,25MmM, TommmuHA ciost (assl — 0,25 MKM. Y CIIOBHUSI aHAJIN3a: ra3-HOCHTENb — BOJOPOJ, IPOrPaMMHUPYEMBI HarpeB KOJOHKH
ot 50 o 180 °C co ckopocthio 5 °C/muH., ot 180 1o 280 °C co ckopocthio 10 °C/MuH.

PesyabTaTthl U o0cysxknenue. 3ydenne peakuumu B amamazoHe temmeparyp oT 300 mo 650 °C moxas3aio BEICOKYIO
3aBUCHMOCTh AKTUBHOCTH KaTajlH3aTopa OT TEMIIEpaTyphl, KaK BHAHO W3 MAHHBIX [0 Macce MEeTaH, MPOIIEAIIETO Yepes3
pacxogomMep B XoJe peakuuu (puc. 2). YBeIMYEeHHE CKOPOCTH pEAKIHH C POCTOM TEMIEpaTypsl KOMIEHCHPYETCS
OJHOBPEMECHHBIM CHIDKEHHEM KOHILIEHTpaluH MeTaHa B pactBope. IIpu temmnepatypax 7000C u BbIIIe aKTHUBHOCTH KaTalau3aTopa
CHM)KAETCsI, YCKOPSETCS €ro Jerpaarys.
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Puc. 1.  Cxema peaktopHowi yctanoskn: V — knanavo:;, TR — garwkin temneparypol; PICA — paruik nasnewms; FR — perynaropb: pacxona

BBuay TOro, 4to peakuus 0Opa3oBaHUS ITHJICHA COMPOBOXIAETCS MOTJIONICHHEM 3HAYUTENHFHOTO KOJMYECTBA TEILIa
(52,3 x/Ix/Momb 3THIICHA), TpeOyeTCs TIATEIBHO KOHTPOIMPOBATh TEMIIEPATYpPy Mpoliecca, He AOIyCKas ee CHIKEHUs. B To ke
BpeMst 0TOOp TeIlIa Peakiiy Jierde 00ecednTb Py NOBBILICHHOH TeMIepaType, T. K. Ul KOHEYHOTO cOpoca Teria MoXeT ObITh
UCIIOJIb30BaHa 000poTHAs Boja. TakuMm oOpa3oM, Hanbosiee MPeANOYTUTEILHEIM BApHAHTOM TEMIIEPATyPHOTO PEXUMa PEeaKIuH
sBisiercs: ee npoeaeHue npu 600...6500C. HMcnonb3yemoe naBiieHHE METaHa BJIMSET Ha €ro KOHIEHTPAIMI0O B PacTBOpE,
MOATOMY C HOBBIIICHHEM MaplIUaIbHOTO IAaBJICHUS] METaHA BO3PACTaeT CKOPOCTh PEaKIUH M aKTHMBHOCTB KaTanu3aropa. OnHako
MOBBIIICHAE [ABJICHUs IpOIlecca BEJET K YBEIMYCHHIO KAaWTANbHBIX 3aTparT Ha 00OpyxoBaHWe H3-3a Ooublnell TpeGyemoit
TOJIIMHBI CTEHOK.

V. %

25 =

N=Na

30 t.™vMHEHHE.

]

o 5 10 15 20 2
Puc.2. Konsepcust metana (V, %) B xoze peakuuu pu aasiennu 1,0 Mna u npu pasnuysbix Temneparypax. 1-3000C, 2-4000C,
3-5000C, 4-6000C, 5-7000C.

Cremyer OTMETHTB, 4TO Oiarozapsi OBICTPOI Jerpajaniy KaTanu3aTropa npu Temreparypax cesime 9000C, s qaHHOro
mporecca HEBO3MOXKHA IMOTEHIHANBHO ONACHAs CHTYalMsi HEKOHTPOJIHPYEMOTO pa3orpeBa W YCKOPEHHS pPEaKiHu.
O6pa3zyromuiicss B X0JIe PEaKIH THIECH CIOCOO0EH KOHKYPHPOBATh C METAHOM IPH KOOPAUHAINY C KaTATUTHIECKAM LEHTPOM,
6rarofapsi 4eMy MpoTeKaeT HoOOYHas Peakiys TPUMEPU3aLMH dTuiieHa B 0eH3071. [I03TOMy TOBBIIICHHE AaBJICHHUS METaHa, IPU
MIOCTOSIHCTBE KOHLEHTpPALMK STWJICHAa M INPOYUX I[1apaMeTpOB, BEIET K YBEIMYCHHIO CEJICKTUBHOCTH peakiuu. HampoTus,
yBEJIMYCHHE KOHICHTPALMU OJTWIICHA NPHBOIUT K oOpaTHOMy 3ddekty. IlodToMy mpoBereHHE peaklMud TPH BBICOKHX
KOHIIGHTPAIMsIX JTHICHa HexenarenabHo. C ApYyrod CTOPOHBI, YeM BBIIC KOHEYHAs KOHIIEHTPAIMs STHJICHA, TEM MEHbIIe
9HEpro3aTparhl Ha OTJAENICHHE ero OT CMECH. B CBfA3M ¢ ATUM IS YBEIMYEHHs CEJIEKTHBHOCTH MPOTEKAHMs IIENEBOI peakiun
HPEIIOYTHTEIBHO UCIONB30BaTh JINO0 KAacKajg PeaKTOPOB CMENICHHS, B KOTOPBIX ITOCIEA0BATENFHO BO3PAacTaeT KOHIEHTPAIHSL
IIeJIEBOTO TPOAYKTa, JIN0O PeakTop BEITECHEHNs. BHIOOp KOHEUHOIT KOHIIEHTPAINHK 3THJICHA B IIEPCIEKTHBHOM TEXHOJIOTHIECKOM
mporecce ClIeAayeT CAeNaTh UCXOAS M3 TEXHHKO-)KOHOMHUYECKOIl OICHKH, YYHTBHIBAIONIEH JHEPro3arpaThbl, LEHY CHIPbS U
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NOOOYHBIX MPOIYKTOB, a TaKXKe JaHHBIC II0 CEICKTUBHOCTH PEaKIUH B 3aBUCHMOCTH OT KOHIEHTPAIWH J3TWIeHA. B Tabm. 1
HPHUBECHBI JaHHbIE N0 U3MEHCHHUIO CENIEKTHBHOCTH PEaKLHU TPUMEPU3ALMU B HEIPEPHIBHOM PEXHME B PEAKTOPE C MELIAIKON
HPH TIOCTEIIEHHOM YBEJIHYCHUH PABHOBECHOI KOHIICHTPALIMU THJICHA.

TaGnuma 1. 3aBUCHMOCTh CENEKTUBHOCTU PEAKIMU OT KOHIIEHTPAIUHU 3THJICHA

KonnenTpauus stuneHa, 06. % CelIeKTHBHOCTB PEeaKIlHH 0 STHIIEHY, 06. %
8,4 254
12,5 29,7
25,7 19,8
322 18,4

B xone wmccnenoBaHWS HaMHM YCTAQHOBJICHO, YTO CENEKTHBHOCTH OOpa30BaHMS ITWIICHA 3aBHCHUT OT TEMIIEPaTyphl
MPOBE/ICHUS] PEaKIMH, BHIOOpPAa METoJa CYLIKH KaTalu3aTopa MIpouyux ycinoBuil. Haubonee 3Haunmmoe BIUSHHE OKa3bIBaeT
KOHIIEHTpallUsl KaTaau3aTopa BpeakMOHHON cMecu. Kak BuaHO u3 puc. 3, 6, cyBeqMdYeHHEM KOHIEHTPAIMM KaTalH3aTopa
2,510 4mMrCr/n ceneKTUBHOCTh PEaKIUK MO STUICHY OCTaeTCsl IPUMEPHO NOCTOSHHOM, alpy JajbHEHIIeM YBEIMYESHUH J0SMI/I
pe3Ko majaeT. AHaIOTHYHAs 3aBUCHMOCTD BBIABIICHA MJUIS aKTUBHOCTH KaTanu3aropa (puc. 3, a). [Ipu cHmkeHHU KOHIEHTpaLun
katamm3aropa c2,500 1ImrCr/m  HaOmiomaeTcss 3HAYMTENBHBI pOCT YAGNBHOM AaKTHBHOCTH KaTajm3aTopa oT8510
180kroneduHoB/(r Cr-u) (puc. 3, a). [Ipn KoHIIEHTpanUsIX

A, kr /S (rCr-a)
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Perc. 3. BABACENOCT @) aKTEBHOCTI A 11 65) CenexTrBIHOCTIN 5 Ka -

TanmMIaropa or ero KoHUeHTpaienid Co

Karanu3aropa 1...2 mMr/n ¢popManbHBIA MOPSAAOK PEAKIMH [0 KOHIICHTPAIIMK KaTaanu3aTopa SBJSIETCS OTpUIaTebHBIM. B
IMana3oHe KOHIEHTpauid oT 2,5 1o Smr Cr/im mopsaoK peakuuy Mo KaTaau3aTtopy Oam30k K eauHuie. CHIDKEHHE aKTUBHOCTH
KaTalu3aTopa IpH HOBBIIICHHBIX KOHIEHTPAIMAX MOXKET OBITh OOBSCHEHO arperaryeil ero 4acTuil, KoTopast MOXKeT IPUBOIUTH K
YMEHBIICHHIO YHCIIa aKTUBHBIX YacTHL. [Ipy HM3KMX KOHLEHTPALMIX KaTalu3aTopa MOXHO IPEINOI0KUTh 00paTHBIHA mpolece
— yMeHbIIeHHe KolnuecTBa o0Opa3syromnmxcs accouaToB.Kpome Toro, BO3MOXKHO, 4TO JTUCCOLMUPOBAHHBIE YAaCTHIIBI 00JIa1at0T
OoutbIIel aKTUBHOCTBIO 110 CPABHEHHUIO C arperHpOBaHHBIMU.

Hannune xoppemsinuy MeXay aKTHBHOCTBIO KaTallM3aTopa U CEJIEKTUBHOCTBIO PEAKIMU MIPU U3MEHEHUH KOHLICHTPAIUU
KaTalu3aTopa IO3BOJISIET MPEAIONOKNTh, YTO CEJIEKTHBHOCTh PEAKIWH TakXKe 3aBHCUT OT CTEMNEHH arperamiy YacTHI]
KaTanu3aTopa.

Takum 06pa3om, B Iporiecce MHPONN3a MeTaHa MPEANOYTHTENIFHO NCTIONb30BaTh KOHIIEHTPAINIO KaTanu3aropa 5 mr Cr/n
u MeHee. IIpu 3ToM crmemyer WMeTh B BHAY, 9YTO HH3Kas KOHIIEHTpAIUs KaTalW3aTopa NPHBOJUT K IIOBBIIICHHUIO
YYBCTBUTEJIBHOCTH IIPOIIecca K MPUMECSM B PACTBOPHUTENE M ChIPbE, TAKAM KaK BJlara W KHUCJIOPOJCO/AepIKaIlie coeanHeHus. B
CBSI3M C ATUM CIEIyeT MoAOUpaTh KOHLEHTPAIWIO KaTalnu3aropa ¢ y4eToM IOIYCTHMOTIO YPOBHs HpHMeceil B peakIMOHHOI
cpene.

BeiBoAbI. PaccMOTpeHBI OCHOBHBIC YCIIOBHS TNPOBEIEHHS Mpolecca IMOJYYeHHs OSTHJICHaHAa OCHOBE MeETaHa II0J
JeHCTBHEM XpOM-OC€HTOHHTOBOTO KaTanu3aTropa. BriOpaHbl Hamboiee MPEANOYTHTENbHBIE C TeXHHKO-3KOHOMHYECKOH TOYKH
3peHUs] BAPHAHTHI MO KOHIIEHTPAIMM KaTalH3aTopa, TeMIlepaType M JaBIeHHIO mporecca. IIpemmoxkeH crmocod yTHIH3aIun
MOOOYHBIX MPOYKTOB PEAKIIHH.
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THE RESEARCH OF ACID-BASE AND SORPTION PROPERTIES OF MODIFIED KU-2-8 CATIONITE
Annotation

In this article, the presence of functional groups introduced into the standard KU-2-8 cation exchanger as a result of chemical
modification is characterized by IR spectroscopy and potentiometric titration. When determining the acid-base properties of the
cation exchanger, the pKa distribution indices of ionizable acid sites were calculated according to the Henderson-Hesselbach
equation. The sorption properties of Cu(ll) ions modified by the cation-exchange polymer KU-2-8-Ti(OH)3 have been studied. It
has been established that under dynamic conditions, 100 ml of the modified KU-2-8 cation exchanger completely sorbs 2480 ml
of copper ions from a 0.1 N solution of copper sulfate.

Keywords: sorption, complexation, heavy metal ions, potentiometric titration

HCCJEIOBAHUE KMCJIOTHO-OCHOBHBIX U COPBIIMOHHBIX CBOMCTB MOJAPUIIMPOBAHHOI' O
KATHOHHUTA KY-2-8
AnHOTanuUst

B nanHoii crathe Haanune HYHKIIMOHAIBHBIX TPYIII, BBEICHHBIX B CTAHAAPTHBIN KaTHOHUT KY-2-8 B pe3ysbrare XUMHIECKON
MoAn(HKaIHMK, OXapaKTepu3oBaHO MeToaMu VK-crnekTpockonuy ¥ MOTEHIIMOMETPUYECKOro TUTpoBaHus. [1pu onpeneneHun
KHCJIOTHO-OCHOBHBIX CBOMCTB KaTHOHHTA PaCCYMTHIBAINCH MOKA3aTeNU pacnpezeieHus pKa HOHN3UpyeMbIX KUCIOTHBIX
LIEHTPOB 110 ypaBHeHHIO [ ennepcona-I'eccenbbaxa. VccnenoBansl copOimonHsle cBoiictBa noHoB Cu(Il) momuduumpoBaHHEIM
KaTHoHOOOMeHHBIM nonmmepoM KVY-2-8-Ti(OH)3. YcranoBieHo, 4To B fuHaAMUYecKUX ycloBusx 100 M MOAN(HIIMPOBAHHOTO
katroHuTa KY-2-8 momHocTthio copoupyet 2480 M moHoB meau u3 0,1 H pacTBOpa cynbhaTa M.
KuiroueBbie c10Ba: copOIHst, KOMIIIEKCOOOpa30BaHUE, HOHOB TSHKENIBIX METAJUIOB, TOTEHI[HOMETPHIECKOE THTPOBAHHE

MODIFIKATSIYALANGAN KU-2-8 KATIONITINING KISLOTA-ASOS VA SORBSION XOSSALARINI TADQIQ
ETISH
Annotatsiya

Ushbu magolada kimyoviy modifikatsiyalash natijasida standart KU-2-8 kationitga kiritilgan funksional guruhlarning mavjudligi
1Q-spektroskopiya va potensiometrik titrlash orgali tavsiflandi. Kation almashinuvchining kislota-asos hossalarini aniglashda
ionlanuvchi kislotali markazlarning tagsimlanish pKa ko‘rsatkichlari Genderson-Gesselbax tenlamasi orgali hisoblab topildi.
Modifikatsiyalangan KU-2-8-Ti(OH)3 kation almashinuvchi polimeri bilan Cu(ll) ionlarini sorbsiyalanish xossalari tadqiq etildi.
Dinamik sharoitda 100 ml modifikatsiyalangan KU-2-8 0,1 n mis sulfat eritmasini tarkibidan 2480 ml mis ionlarini tulik
sorbsiyalashi aniglandi.

Kalit so‘zlar: sorbsiya, kompleks hosil qilish, og‘ir metal ionlari, potensiometrik titrlash

Kirish. Mis ionlari suv xavzalariga gidrometallurgiya, farmatsevtika, ozig-ovgat va boshga gator sanoat korxonalari
oqovalari tufayli tushadi. Natijada suv muhitida yashaydigan tirik organizmlarga, aholiga va o‘simliklarga o‘z ta’sirini o‘tkazishi
mumkin. Belgilangan meyordan 0,1 mg/dm3 dan ortiq miqdorda gidrosferada bo‘lishi insoniyat uchun falokatli hisoblanadi.
Ushbu tadgiqot ishining magsadi Cu(ll) ionlarini modifikatsiyalangan KU-2-8-Ti(OH)3 kation almashinuvchi bilan
sorbsiyalanish xossalarini oshirish va atrof-muhit obyektlariga ta’sirini kamaytirishdan hamda potensiometrik titrlash egri
chiziglari orqali funksional guruxlarning rN muhitiga bog‘liq holdagi ishchi intervalini aniqlashdan iborat bo‘ldi.

Mavzuga oid adabiyotlar tahlili. Turli xil obyektlardagi xlorid-, yodid-, bromid-, rodanid-, arsenat-, sianid-,
ferrotsianid-, oksalat-, nitrit-, arsenit-, yodat-, xlorid-ionlarini shuningdek, ko‘pgina metallarning kationlari (mis, kadmiy, simob,
rux, vismut, qo‘rg‘oshin, temir va boshgalar.)ni aniqlashda potensiometrik tahlildan keng foydalaniladi. Biroq so‘nggi yillarda
bunday aniqlashlar ko‘proq ion xromatografiyasi orqali amalga oshirilmoqda [1]. Ammo potensiometrik tahlil ekologik obyektlar
uchun va shuningdek ion almashinuvchi polimerlardagi funksional guruhlarni tavsiflashda o‘zining amaliy ahamiyatini
yo‘qotgani yo‘q [2-3]. Bundan tashqari potensemetrik tahlil arzon, sodda va ishonchlidir [4]. Potensiometrik tahlilni ikki usulda -
to‘g‘ridan-to‘g‘ri potensiometriya va potensiometrik titrlash sifatida amalga oshirish mumkin [5-6]. lon almashinuvchi
polimerlarning funksional guruhlarini asoslar yoki kislotalar bilan titrlash natijasida eritmaning neytrallanishini kuzatish mumkin.
Ushbu jarayondagi eritmaga ajralib chiggan proton yoki anionning dissotsiyalanish konstantalarini titrlash egri chizig‘idan
foydalanib hisoblash mumkin [7]. Shuning uchun potensiometrik titrlash metall ionining mavjudligigini yoki dissotsiyalanish
konstantasini ko‘rsatib beruvchi omil bo‘lib xizmat giladi. Dissotsiyalanish konstantasi ko‘rsatkichi eritmaning pH muhitiga,
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neytrallanish darajasiga va elektrolit konsentratsiyasiga bog‘liqdir [8]. Shuni alohida qayd etib o‘tish kerakki, funksional
guruhlarning kislotali va elektrodonorlik xususiyatlari hamda metal ionlari bilan kordinatsion bog‘ hosil qilib bog‘lanishi
ionalmashinuvchi polimer karkasi strukturasiga, tikilish darajasiga (standart KU-2-8 kationitida 8% divinilbenzol bilan tikilish
darajasiga ega) bog‘liq ekanligi adabiyotlardan ma’lum [9]. Kimyoviy modifikatsiyalash yo‘li bilan standart KU-2-8 kationitiga
kiritilgan funksional —SOs-Ti(OH)3 guruhlarning mis ionlariga nisbatan selektivlik, tanlab ta’sir qilish xususiyatini oshirishda
yordam beradi [10].

Tadgiqot metodologiyasi. Kimyoviy yo‘l bilan modifikatsiyalangan kationalmashinuvchi polimerning strukturasida -
Ti(OH)3 funksional guruhlari mavjud bo‘lib, ularning ionitda ionlashish qobiliyati noma’lum. Kationitning ionlanish
konstantalarini aniglashda potensiometrik titrlash usulidan foydalanildi. Potensiometrik titrlash usuli bilan ionitlarni kislota-asosli
xususiyatlarini o‘rganish [11] adabiyotida berilgan. Bunda 0,1 u NaCl eritmadan foydalanilgan. 50 ml xajmli stakanga suvda
bo‘kkan modifikatsiyalashdan oldingi va keyingi ionitlardan 2 gramm miqdorda joylashtirildi. 0,1 n li NaCl eritmasidan soldik va
aniq xajmda 0,11 NaOH li titratidan qo‘shdik. Stakanlarning og‘zini yaxshilab berkitdik (xavodagi SO2 gazi kirmasligi uchun). 7
sutka davomida chayqatib turildi, so‘ngra ionitlarni eritmadan filtrlab ajratdik. pH - 150 MI markali, xatoligi +0,01 pH gacha
aniqlikda bo‘lgan pH —metr yordamida shisha elektrod ishtirokida o‘lchab bordik. Kationitlarning kislota - asosli va sorbsiya
xususiyatlarining o‘rganish [12] ish bo‘yicha olib borildi.

11—«

pH = pK, —n-lg

Bu yerda - pK, - taxminiy dissotsiatsiya konstantasi a- ionogen guruhlarning dissotsiatsiya darajasi; n- polimer
tikilishning xarakterlovchi o‘zgarmas son

n; =tgg = —036un, =tg, =—1,02.

Modifikatsiyalashdan oldingi va keyingi kationitlarning 0,1a CuSOa4 eritmasi bilan dinamik sharoitdagi mis ionlarini
sorbsiyalash xususiyati o‘rganildi. Modifikatsiyalangan quruq KU-2-8 ionitidan 100 gram o‘Ichab, diametri 25 mm o‘lchamli
shisha kolonnaga joylashtirildi. So‘ngra 5%li HCI kislota eritmasi quyilib, 24 soatga qoldirildi. Belgilangan vaqt o‘tkandan
so‘ng, distillangan suv bilan neytral xolga kelguncha yuvildi. Universal lakmus indikator qog‘ozi bilan doimiy tekshirib borildi.
Neytral xolga kelgan ionitning sorbsion xususiyatlarini dinamik sharoitda o‘rganish uchun CuSO4 tuzining 0,1n eritmasini
kolonnaning pastki gismidan yuqoriga qarab, 8,3sm3/min tezlikda yo‘naltirildi. Elyuat xajmi 250 sm3 bo‘lgan kolbalarga yig‘ib
borildi va doimiy elyuatga o‘tgan kalsiy miqdori titrlash orqali tahlil gilib borildi. Funksional guruhlar bilan bog‘langan mis
ionlari 1Q-spektroskopiya usulida tahlil gilindi.

Tahlil va natijalar. Funksional guruhli ionitlarning dissotsiatsiya konstantasini bilish ma’lum rN oralig‘ida
sorbentlarning natriy, kalsiy, magniy, mis va boshga kationlar bilan ionalmashish imkonini beradi. Shuningdek, izlanishlar
natijasi ionitdagi ionogen guruhlar miqgdorini aniglash imkonini beradi. 1-rasmda KU-2-8 standart kationiti (1) va
modifikatsiyalangan (2) kationitining potensiometrik titrlash egrilari tahlil gilindi.

pH 10

——-503-...

ON B O

0 2 4 6 8 10 12 14 16

NaOH, mn
1-rasm. Namunali gator usuli bo‘yicha ion almashinuvchi polimerlarning potensiometrik titrlash egri chiziglari:
modifikatsiyalangan (yashil) va standart KU-2-8 kationit (qgizil)

Potensiometrik titrlash natijarida koordinatalar sohalarida olingan egri chiziglar modifikatsiyalangan kationit bilan
standart kationit funksional guruhlarida o‘zgarishlar bo‘lmaganini hamda kuchli kislotali sulfo —-SO3H guruhlarga ega ekanligini
ko‘rish mumkin. Bundan shunday xulosa qilish mumkinki, kimyoviy modifikatsiyalash natijasida kiritilgan — Ti(OH)s funksional
guruhlari sulfo guruhlariga xalagit etmayapti va neytral reaksiya muhitini saglayapti. Bu adabiyotlardan [13] kiritilgan — Ti(OH)s
guruhlarini kationit bo‘ylab bir hilda tagsimlanmaganligi hamda ishqoriy va kislotali muhitlarga chidamliligidan dalolat beradi.

Kationitlarning protonli formalarini sorbsion gobiliyati ionogen guruhlarning disotsiatsiya konstantasi giymatlari (rK),
orqali tavsiflash qabul qilingan bo‘lib, tajriba natijalarini xisoblashdagi Genderson- Gesselbaxning modifitsirlangan
tenglamasidan foydalanilgan [14]:

4 -
pH

3 y]=0,5251x +2,1483
R?=0,6893

y =0,2249x + 2,1255
1 R?=0,8863

Fal
T

Ig[a? 1-a]
2- rasm. Modifikatsiyalangan (yashil) va standart KU-2-8 kationalmashinuvchilarning grafik usul bo‘yicha taxminiy
dissotsiatsiya konstantasini aniglash

-1 -0,5

0,5 1
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Olingan natijalar asosida KU-2-8 va ionalmashinuvchi polimerning xar xil rN giymatlarda ionlanish konstanta
kattaliklari, ya’ni ionogen guruhlarning xar xil neytralizatsiya darajalari topilgan.

1- Jadval
Standart KU-2-8 kationitning potensiometrik titrlash natijalari
V(NaOH), ma a l-o (1-o)/a Ig[a/(1-a)] pH
10 0,14 0,86 0,16 -0,79 2,00
2,0 0,28 0,72 0,38 -041 2,06
3,0 0,42 0,58 0,71 -0,15 2,10
4,0 0,56 0,44 1,25 0,10 2,25
5,0 0,69 0,31 2,27 0,36 2,30
6,0 0,83 0,17 5,00 0,70 247

Xisoblashlar shuni ko‘rsatadiki, Gendersona-Gesselbax tenglamaning koordinatalaridagi egri chiziglar korelyatsiyaning
yuqori koeffitsiyentiga ega ekanligini va shuning asosida pK« qiymatni hisoblanganligini ko‘rsatadi. Grafik usuli bilan quyidagi
ionitlarning pK« giymatlari topilgan, KU-2-8 uchun 2,21, modifikatsiyalangan ionit uchun 2,27 (pKz1), sulfoguruh (— SOsH) ga
teng bo‘lgan. 0,1 n li NaCl eritmada olingan (rKa) qiymatlar kuchli kislotali ionitlar (sulfo) uchun xarakterlidir [15].

KU-2-8 funksional guruhlariga magsadli kiritilgan —Ti(OH)3 guruhlari adabiyotlardan [16] og‘ir va rangli metal ionlari
bilan kompleks hosil qilib sorbsiyalanishi ma’lum. Mis ionlarini sorbsiyalagan kationitning modifikatsiyalanmagan va
modifikatsiyalangan 1Q-spektrlari olindi va tahlil gilindi (3-rasm).

Vs - S, [ R

3-rasm. Modifikatsiyalangan kationit (gizil chiziglarda) va rﬁis ionlarini sorbsiyalashdan keyingi (yashil chiziglar) 1Q-spektrlari
tahlili

Mis ionlarini modifikatsiyalangan kationitning funksional guruxlaridagi kislorod bilan bog‘lanishi hisobiga chastotalarni
to‘lgin uzunligi o‘zgarganligini ko‘rish mumkin [17]. Spektrning 3300-2900 sm-1 sohalardagi chastotalarni v=135 sm-1 ga
siljishi modifikatsiyalangan ionitda ON- guruhlari va N20O molekulalari mavjudligi vodorod bog‘larini suv molekulalari bilan
assotsiatsiyasi  shuningdek, mis ionlarini modifikatsiyalangan ionitga standart KU-2-8 kationitiga nisbatan ko‘proq
sorbsiyalanganini, natijada H20 molekulalarini Cu2+ ionlari bilan oktoedrik konfiguratsiya — Cu(H20)2+6 hosil qilib
bog‘lanishi bilan tushintiriladi [18]. Har ikki kationit suratlarida intensiv chiziglarni 1200-1000 sm-1 sohalarda uchrashi ~-SO3H
guruhlarini saglanib golganligini bildiradi. Bu o‘rganilayotgan mis metalini kompleks hosil qilish orqali koordinatsion kimyoviy
bog‘lar hisobiga sorbsiyalaganini ko‘rsatadi .

Xulosa va takliflar. Potensiometrik titrlash egrilari modifikatsiyalangan va standart KU-2-8 kationitlarida bir turdagi
funksional -SOsH* guruhlarning mavjud bo‘lish imkoniyatini ko‘rsatdi. Dinamik sharoitda 100 ml standart KU-2-8 kationiti 0,1 n
mis sulfat eritmasini tarkibidan 2356 ml mis ionlarini to‘lik sorbsiya kildi. Aynan shu sharoitda 100 ml modifikatsiyalangan KU-
2-8 0,1 n mis sulfat eritmasini tarkibidan 2480 ml mis ionlarini tulik sorbsiya kilganini ko‘rish mumkin. Eksperimental tadqiqot
natijalarini 1Q-spektrlari tebranishlari bilan tagqoslanganda ham Cu2+ ionlari suv molekulalari bilan koordinatsion bog* hosil
qilib bog‘langanini isbotladi.
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SYNTHESIS BASED ON MONOCHLOROACETIC ACID AND APPLICATIONS OF PRODUCTS
Abstract

In order to obtain a new type of polydentate compounds that form stable complexes with metal ions in aqueous solutions, the
carboxymethylation reaction of peat (thiourea) with monochloroacetic acid was carried out (temperature range 50-95 °C, reaction
time 2-7 hours). studied in alkaline media and by the esterification method. The composition and structure of the obtained
products were determined by IR spectroscopy. The inhibitory properties of the synthesized products of water inhibition in the
Navoi and Nukus regions with a hardness of 11-13 mg-eq/l at a concentration of 7 mg/l with an efficiency of at least 90% have
been proven.

Key words: monochloroacetic acid, polydentate, carbamide (thiocarbamide), nitrile triacetic acid, inhibitor.

CHHTE3bI HA OCHOBE MOHOXJIOPYKCYCHOM KHCJIOTHI ¥ OBJIACTA NIPUMEHEHUS IIPOJIYKTOB
MOJYYEHUS
AnHOTanuUst

C Lenbo MOJTyYeHUs] HOBOTO THUIIA MOJUICHTATHBIX COSIMHEHNH, 00pa3yIoIiX B BOAHBIX PACTBOpaX yCTOMYHMBBIE KOMILIEKCHI C
HMOHAMH METaJlIOB, OblIa NMPOBEAEHA peakius KapOOKCHMETHINPOBaHHs Topda (THOMOYEBMHA) MOHOXJIOPYKCYCHOM KHCIIOTOM
(mmanazon Ttemmeparyp 50-95 °C, mpoJOIKHTEIBHOCTH PEaKUuu 2-7 4YacoB). M3ydYald B ILIEJOYHBIX Cpelax M METOIOM
stepudukamuu. CocTtaB M CTpOEHHME MOJYYEHHBIX IPOAYKTOB ompeaensuii MertogoM HK-crmekrpockonnu. Jloka3zaHbl
WHIHOMpPYIOLIME CBOWCTBA CHHTE3MPOBAHHBIX INPOAYKTOB HMHruOmpoBaHus Boxbl HaBowiickoit m Hykycckoit obGnacteit c
KeCTKOCThIO 11-13 Mr-5KkB/1 npu KOHIEHTpauu 7 Mr/1 ¢ 3pdexkTuBHOCTHIO He MeHee 90%.

KnroueBble ci10Ba: MOHOXJIOPYKCYCHAsl KHCIOTa, TNOJMICHTAT, KapOamupa (THOKapOaMHA), HUTPUITPUYKCYCHAs KHUCIIOTa,
WHTHOUTOD.

MONOXLORSIRKA KISLOTA ASOSIDAGI SINTEZLAR VA OLINGAN MAHSULOTLARNING QO‘LLANILISH
SOHALARI
Annotatsiya
Metall ionlari bilan suvli eritmalarda bargaror kompleksonatalar hosil giluvchi, yangi turdagi polidentant birikmalar olish
magsadida, mochevina (tiomochevina)ni monoxlorsirka kislota bilan karboksimetillash reaksiyasi (haroratlar chegarasi 50-95 (S,
reaksiya davomiyligi 2 — 7 soat) ishqoriy muhitlarda va eterifikatsiya usuli bilan o‘rganilgan. Olingan maxsulotlarning tarkibi va
tuzilishi 1K-spektroskopiya usulida aniglangan. Sintez gilingan maxsulotlarning ingibitorlik xususiyatlari gattigligi 11 - 13
mg(ekv/l bo‘lgan Navoiy va Nukus xududlari suvlarida 7 mg/l konsenrtatsiyalarda 90 % dan kam bo‘lmagan samara bilan
ingibirlashi isbotlandi.
Kalit so‘zlar: monoxlorsirka kislota, polidentat, karbomid (tiokarbamid), nitriltrisirka kislota, ingibitor.

Kirish. Kompleksonlar — polidentat birikmalar xalq xo‘jaligining turli tarmoglarida, jumladan suv ta’minotida,
energenitikada, meditsinada, ozig-ovqat sanoatida, analitik kimyoda va boshqgalarda keng qo‘llaniladi. Hozirda kompleksonlar
ikkinchi rivojlanish bosqichidan o‘tmoqda, agar yigirmanchi asrning boshlarida faqatgina ikki sinf nitrilsirka va
etilendiamintetrasirka kislota kompleksonlari ma’lum bo‘lsa, oxirlarida ikki yuzdan ortiq kompleksonlar sintez gilinganligi va
keng o‘rganilganligi xaqida ma’lumotlar bor [1-4].

Mavzuga oid adabiyotlar tahlili. Kompleksonlarning asosiy xususiyatlaridan biri ko‘plab metall ionlari bilan suvli
eritmalarda bargaror kompleksonatalar hosil gilishi hisoblanadi [5].

Shularni hisobga olgan holda ekologik toza, import o‘rnini bosa oladigan maxsulotlar sintez qilishga, jumladan
ammiak, amidlar - karbomid (tiokarbamid) va anilinning monoxlor sirka kislotasi bilan ta’sirlashuv jarayonlarini o‘rganishga,
olingan karboksixosilalarni qo‘llanilish sohalarini aniqlash ushbu ishning magsad hisoblanadi.

Magsadga erishish uchun dastlab ko‘plab adabiyotlar tahlil gilindi, xom ashyo va tayyor mahsulotlarning xususiyatlari
o‘rganildi. Adabiyotlar taxlilidan, aminlarning monoxlorsirka kislota bilan reaksiyalari asosan kuchli ishqor muhitida amalga
oshirishini kuzatish mumkin [6-11]; jarayonlar rN 11-12 da nisbatan yuqori xaroratlarda 85-95 (S olib boriladi; texnologik
tizimdagi yana bir muammo hosil bo‘luvchi tuzlarni yuvishdan iborat bo‘lib, bunda juda ko‘p miqdor suv sarflanadi.
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Tadgigot metodologiyasi. Kompleksonlar olishning yangi usullarini yaratish magsadida ammiakning monoxlorsirka
kislota bilan reaksiyasi eterifikatsiya bosgichi orgali amalga oshirildi va ishqoriy usul bilan taqqoslab o‘rganildi.

Jarayon quyidagi bosqichlarni o‘z ichiga oladi: dastlab monoxlorsirka kislota birga bir nisbatlarda etil spirti bilan
reaksiyaga kirishtiriladi va monoxlorsirka kislotaning etil efiri hosil gilib olindi, monoxlorsirka kislota to‘liq eriguncha
aralashtiriladi. Bunda efirlanish jarayoni issiqlik yutilishi bilan amalga oshishini kuzatdik. So‘ngra hosil bo‘lgan xlorsirka
kislotaning etil efiriga aralashtirish davom ettirilgan xolda asta-asta (porsiya bilan) xisoblangan migdorlarda mochevina (yoki
tiomochevina)ning suvli eritmasi qo‘shiladi va xarorat 50 - 55 (S dan oshmasligi ta’minlanadi. Ta’sir vaqt 4 - 5 soat ekanligi
tajribalarda kuzatildi. Bunda xosil bo‘luvchi nitrilsirka kislota suvda yomon erigani uchun cho‘kmaga tushadi va reaksiya
to‘xitatiladi. Hosil bo‘lgan mahsulot qayta gristallanib tozalanadi. Reaksiya unumi 80 % dan kam emas.

Reaksiya quyidagi sxemalar bo‘yicha amalga oshadi:

C.H,OH + CICH,COOH ——+ CICH,COOC,H, + H,O
=3

H,N - €~ NH, + CICH,COOC,H, 20=55C_

)
H,N — & — NH — CH,COOC,H,

o o
3 _ 50 3

H,N — & — NH — CH,COOC,H, + CICH,COOC,H, 20=55°C_ | c 60CH,C— HN - & — NH - CH,COOC,H,

CH,COOC,H

_CH. 2H,

+ CICH,COOC,H,
NcH,cooc,H,

o o
T
H,C,00CH,C — HN — € — NH — CH,COOC,H, H;C,00CH,C — HN - C — N

© _CH,COOCH, 4 CICH,COOCH,  HsC.00CH.C CH,COOC,H,

o
R R
H,C,00CH,C— HN-C - N N-C-N

NcH,cooc,H, H,C,00CH,Cc~ NcH,cooc,H,

Tahlil va natijalar. Olingan tiomochevina karboksihosilalarining tarkib tuzilishini aniglash uchun 1K-spektroskopiya
taxlil gilindi:

EEEFTES

1-rasm. Mochevina va monoxlorsirka kislota bilan karboksillash reaksiya mahsulotining 1K-spektri
IK-spektrning 3445-3425 sm-1 yutilish chiziglari karbamidga tegishli -N-H bog® uchun, 760-740 sm-1 chegaralarda
C=0 bog‘, 1470-1450 sm-1 da tayyor mahsulot tarkibidagi — SN2- guruhiga, 1190-1205 sm-1 — C-N bog‘ uchun mos
ekanligini, 1070-1045 sm-1 chegaralarda -SOON guruhiga xos valent tebranishlari hamda 870-690 i 750-550 sm-1 yutilish
chiziglari S-O va C=0 bog‘larga mos kelishini kuzatish mumkin.
Mochevinaning karboksi hosilalari hosil bo‘lishining ba’zi qonuniyatlari va optimal sharoitlari aniqlandi.

1-jadval
Mochevinaning karboksihosilalari unumiga xaroratning ta’siri
Maxsulot unumi, %

e Xarorat, (S Ishqori usul Eterifikatsion usul
1 55— 60 430 64,0

2 60— 65 47,0 70,0

3 6570 51,0 74,0

4 7075 56,0 81,0

5 75-80 59,0 76,0

6 8090 64,0 50,0

7 90100 60,0 -

Jadvaldan ko‘rinadiki, nitriltrisirka kislota sintezi uchun optimal xarorat ishqori usulda 80 — 90 (S, efirlash orgali olishda
esa 70 — 75 (S, yani o‘rtacha 10 (S past ekanligini kuzatish mumkin.
2-jadval
Tiomochevinaning karboksihosilalari unumiga reaksiya davomiyligining ta’siri

Ne Reaksiya vaqti, soat Mahsulot unumi, %
' Ishqori usul Eterifikatsion usul

1 2 43,0 64,0
2 3 47,0 70,0
3 4 51,0 74,0
4 5 56,0 81,0
5 6 59,0 76,0
6 7 64,0 50,0

O‘tkazilgan ko‘plab tajribalar, taklif etilayotgan usulda ta’sir vaqtining 5 soatgacha yetishini, ya’ni sanoat usulidan 2
soatgacha qisqa ekanligin ko‘rsatadi.
Olingan mahsulotlari quyqa xosil bo‘lishiga qarshi ingibitor sifatida sinab ko‘rildi.

3-jadval
Mochevina karboksihosilalarining ingibirlash xususiyatlari berilgan (T=80 (S)

Ingibitora Ingibirlash effektivligi, %

konsentra- Suvning gattigligi, mg(ekv/I

siyasi, mg/| 4-5 6-7 8-11 13-15
1,0 774 72,5 69,2 71,4
2,0 83,7 79,5 72,7 73,6
3,0 89,5 87,4 85,0 86,1
4,0 90,5 89,1 85,6 86,9
5,0 91,3 90,7 88,5 89,0
6,0 92,1 91,5 89,4 91,3
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7,0 92,3 91,6 89,7 914
HNOMC-1,4,0 93,0 92,0 91,0 90,0
OEDF, 4,0 90,0 88,0 87,0 86,0

Jadval ma’lumotlaridan ko‘rinadiki, olingan karboksixosila-larning ingibitorlik effektivligi xozirda qo‘llaniladigan

IOMS va OEDF kabi sanoat ingibitorlarinikidan gqolishmaydi.

To‘plangan ma’lumotlarga asoslanib karbokisxosilalar olishning quyidagi texnologik tizimi taklif gilindi.
L] = =
Ew 5 )

=M . - -
CLyte
S (| -

1-monoxlorsirka kislota uchun bunker; 2 (3), 4-karbamid (tiokarbamid) va etil spirtlari uchun sig‘imlar; 5-reaktor; 6-

xlorkalsiy trubkali kolonna; 7-filtr; 8-kristallizator; 9-quritish shkafi; 10-suv uchun sig‘im; 11-sirka Kislota uchun sig‘im

Mexanik aralashtirgich bilan jihozlangan reaktorga (poz.5) poz.l i 4 sig‘imlardan xisoblangan miqdorlardan

monoxlorsirka kislota va etil spirtlari uzatiladi va monoxlorsirka kislota bo‘laklari to‘la erib ketgunicha aralashtiraldi. So‘ngra
reaktorga sig‘imdan (poz. 2 yoki 3) mochevina (yoki tiomochevina) yuboriladi. Reaktordagi xarorat (buning uchun reaktorda
ionizi quvirlar jihozlangan bo‘lib, sovuq yoki issiq suv uzatish rejalashtirilgan) va muhiti nazorat qilinadi. Aralashtirish 50 - 55
(S xaroratlar chegarasida 6 soat davom ettiriladi. Reaksiya tugagach massa filtrlanadi, qayta kristallanadi va quritiladi.

Xulosa va takliflar. Shunday qilib, mochevina (yoki tiomochevina) ni karboksimetillash reaksiyasi 50-95 (S oralig‘ida

o‘rganildi. Jarayon uchun optimal sharoit ishqoriy muxitda 75-80 (S ni, kislota efirlaridan olish uchun 50-65 (S ni tashkil etishi
aniglandi. Olingan maxsulotlarning tarkibi va tuzilishi 1K-spektroskopiya usulida aniglandi. Sintez gilingan maxsulotlarning
ingibitorlik xususiyatlari suvning qattigligi 11 - 13 mg(ekv/l bo‘lgan Navoiy va Nukus xududlari suvlarida 7 mg/l
konsenrtatsiyalarda 90 % dan kam bo‘lmagan samara bilan ingibirlashi isbotlandi.

11.
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KUMUSH NANOZARRACHALARI TUTGAN TIZIMLARNI SINTEZ QILISHDA TURLI QAYTARUVCHILAR VA
STABILIZATORLAR ROLI
Annotatsiya
Ushbu magqolada nanokumush kolloid tizimlarini sintez gilishda gaytaruvchilar axamiyati va ularni bargarorlashtirish uchun
tabiiy polimerlardan foydalanish yo’llari hagida ma’lumotlar berilgan.
Kalit so’zlar: nanokumush, ogsil, eritma, gaytaruvchi, bargarorlashtiruvchi, barqarorlik, gaytarish.

POJIb PA3JIMYHBIX BOCCTAHOBUTEJIEN U CTABUJIN3ATOPOB B CUHTE3E CUCTEM COJIEPKAILIUX
HAHOYACTMUIL CEPEBPA
AnHHOTAIHS
B nanHOl craThbe mpencTaBieHa CBEICHHE O 3HAYCHWH BOCCTAHOBUTENCH B CHHTE3€ KOJUIOMAHBIX CHCTEM HaHOcepeOpa H
Croco0ax WCIOIBb30BAHUS PHUPOIHBIX MTOJTUMEPOB IS UX CTAOMITH3ALIUH.
KuroueBble ciioBa: HaHOCEpeOPO, OEIIOK, PaCTBOP, BOCCTAHOBUTENb, CTAOMIN3ATOP, CTAOMILHOCTh, BOCCTAHOBIICHHE.

THE ROLE OF DIFFERENT REDUCERS AND STABILIZERS IN THE SYNTHESIS OF SILVER
NANOPARTICLES CONTAINING SYSTEMS
Abstract
This article provides information about the importance of reducing agents in the synthesis of colloidal systems of nanosilver and
methods for using natural polymers to stabilize them.
Key words: nanosilver, protein, solution, reducing agent, stabilizer, stability, reduce.

Kirish. 2022 yil 15 noyabr holatiga ko‘ra, dunyo aholisi soni 8 milliard kishidan oshdi. Dunyo aholisining taxminan 60
foizi Osiyoda, 17 foizi Afrikada, 9,6 foizi Yevropada, 8,4 foizi Lotin Amerikasida, 5 foizi Shimoliy Amerikada, 0,5
foizi Okeaniyada istiqgomat giladi. 2050 yilga borib dunyo aholisining taxminan 56 foizi Osiyoda, 26 foizi Afrikada, 8,0 foizi
Lotin  Amerikasida, 7,5 foizi Evropada, 4,5 foizi Shimoliy Amerikada, 0,6 foizi— Okeaniyada yashashi
bashoratlandi. Birlashgan Millatlar Tashkilotining Aholishunoslik jamg‘armasi ma’lumotlariga ko‘ra, dunyo aholisi soni yillar
kesimida quyidagi giymatga ega:

1 milliard — 1804;

2 milliard — 1927,

3 milliard — 1960;

4 milliard — 1974;

5 mlrd — 1987-yil 11-iyul;

6 milliard — 1999-yil 12-oktyabr ;

7 milliard — 2011-yil 31-oktyabr ;

8 milliard — 2022-yil 15-noyabr.

Agar aholi sonining o°sish dinamikasi keskin o‘zgarishlarga uchramasa, taxminan 2042 yilga qadar 9 milliardlik marra
bosib o‘tiladi [1].

O‘zbekiston Respublikasi Davlat statistika qo‘mitasi ma’lumotlariga ko‘ra, 2022-yil 9-dekabr holatiga ko‘ra O°zbekiston
aholisi 36 001 364 kishini tashkil gildi [2].

Yevropadagi urush, COVID-19 pandemiyasi va dunyo iglimining o'zgarishidan iborat uch ingiroz, o’sib kelayotgan
dunyo axolisi uchun to’rtinchi inqiroz — global ochlik xavfini oshirmoqda. Shuni ta'kidlash kerakki, o0zig-ovgat narxlari jahon
igtisodiyotidagi boshga jiddiy giyinchiliklar fonida ko'tarilmogda. Inflyatsiya o'sib bormogda va COVID-19 pandemiyasi
ta'minot zanjirlarini buzishda davom etmoqda, iglim o'zgarishi qurg'oqchilik, toshqinlar, issiglik to'lginlari va o'rmon yong'inlari
bilan dunyoning ko'plab gishloqg xo'jaligi mintagalarida ishlab chigarishga tahdid solmoqgda.

Urush ozig-ovgat mahsulotlarini ishlab chigarish va etkazib berish tizimini buzishdan tashqgari, global ozig-ovgat ishlab
chiqarishga ham zarar etkazmoqda. Energiya narxining o’sishi o'g'itlar ishlab chiqarishga ta'sir qilib, ularning narxi
ko’tarilmoqgda. Rossiya, Belarus va Ukraina kaliyli o'g'itlarning eng yirik ishlab chigaruvchilari xisoblanadi va urush tufayli
kiritilgan sanksiyalar ularning tagchilligini keltirib chigarib, o'g'itlar narxini keskin oshirdi.

Bundan tashgari, urush natijasida o'g'it ishlab chigarishda muhim rol o'ynaydigan tabiiy gazning narxi ham ko'tarildi.
Ushbu omillarning kombinatsiyasi tufayli kelgusi yilda ozig-ovgat narxi yugoriligicha golishi mumkin, chunki o'g'itlardan
foydalanish kamaysa, hosildorlik pasayadi va ozig-ovqat yetishtirish gimmatroq bo'ladi.
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Mavzuga oid adabiyotlar tahlili. Insoniyat hayoti o’simliklar olami bilan chambarchas bog’liq. O’simliklar hayvonot
dunyosini, jumladan insoniyatni asosiy ozuga manbaasi hisoblanadi. O’simlik dunyosi insoniyatni kiyintiradi, davolaydi, havoni
kislorod bilan to’yintiradi, atmosferani tozalaydi, qurilish materiallari, sellyuloza maxsulotlari va boshqa maxsulotlar ishlab
chigarish uchun xom-ashyo manbai bo’lib xizmat giladi. Bugungi sharoitda insoniyatni oziqlantirish uchun o’simliklardan ko’p
va sog’lom hosil olish dolzarb masalalardan biri xisoblanadi.

Zararkunandalar, kasalliklar, begona o'tlar va boshqa zararli omillar o’simliklarni va ularning hosildorligini sezilarli
darajada kamaytiradi yoki yo'q giladi. Ushbu zararli ta'sirlarni bartaraf etish uchun Olimlar doimiy ravishda o'simliklarni himoya
qilish usullari ustida ishlashmoqda.

O‘simliklarni himoya qilishda asosan - agrotexnik, fizik-mexanik, kimyoviy, biologik va kompleks usullar qo’llanadi.
Shuningdek, o'simliklarni zararkunandalar va kasalliklardan himoya qilishda almashlab ekish, sug'orish tizimini
optimallashtirish, ob-havo va begona o'tlar xavfini boshqgarish, zararkunandalar va kasalliklarga garshi kurashish katta
ahamiyatga ega. O'simliklarni himoya qilish choralari energiya va mablag’ni tejash imkonini beradi. Birlashgan Millatlar
Tashkilotining “Oziq-ovqat va qishloq xo'jaligi” qo’mitasi ma'lumotlariga ko'ra, agar o'simliklarni himoya qilish to'xtatilsa,
zararkunandalar va kasalliklar tufayli hosilining taxminan 40 foizi yo'qotiladi.

Ko'pchilik o’simliklarga virusli kasalliklar hasharotlar tomonidan uzatiladi, shuning uchun hasharotlarga qarshi kurash
virusli kasalliklarga garshi kurash bilan bog'lig hisoblanadi [3, 4].

Qadim zamonlardan beri kumushning antibakterial xususiyatlarga ega ekanligi ma'lum bo'lib, u biotibbiyotda, suv va
havoni tozalashda, ozig-ovgat ishlab chigarishda, kosmetika, kiyim-kechak va ko'plab uy-ro'zg'or buyumlarida go'llanilgan.
Kumush nanozarrachalar ionli kumush ta'sir gilmaydigan qo'shimcha mikroblarga garshi gobiliyatlarni namoyon gilishi mumkin,
chunki uning kichik o'lchamlari va katta sirtning hajmga nisbati, bu ularning massaviy hamkasblari bilan solishtirganda ularning
xususiyatlarida ham kimyoviy, ham fizik farglarga olib keladi

Namangan muhandislik-texnologiya instituti hodimlari tabiiy va sintetik birikmalar asosida biologik faol birikmalarni
qattiq fazalar va an’anaviy usullarda olish, o’simliklarni turli kasalliklarga chidamliligini oshiruvchi, himoya qiluvchi birikmalar
sintezi va nanokumushli tizimlar ustida ilmiy izlanishlar olib bormoqdalar [7-13].

Tadgigot metodologiyasi. Kumush nanozarralari (AgNZ) sintezi uchun asosiy modda sifatida kumush nitrat,
gaytaruvchilar sifatida glyukoza, natriy sitrat va gidrazin, bargarorlashtiruvchilar sifatida esa turli ogsil tutgan eritmalaridan
foydalanildi. Reaksiyalar xona xaroratida bargarorlashtiruvchi (tuxum ogsili, jelatin) va kumush nitrat aralashmasi eritmasiga
teng hajmda qaytaruvchi eritmalar qo’shib, eritmalarni doimiy aralashtirib turgan holda olib borildi.

Tahlil va natijalar. Dastlab 200C haroratida bargarorlashtiruvchilar - tuxum ogsilining 1% li, jelatinning 2% va 5% li eritmalari
tayyorlab olindi. So’ngra 500 mg/ml konsentratsiyali kumush nitrat eritmasi tayyorlandi. Qaytaruvchilar sifatida - natriy sitrat,
gidrazin va glukozalarning 0.1 va 0.05 M li eritmalari tayyorlandi.

Barqgarorlashtiruvchilar va kumush nitrat eritmalarini bir-biriga qo’shib olingan aralashmalarga, doimiy aralashtirib
turgan xolda, teng hajmda tayyorlangan qaytaruvchi eritmalaridan qo’shib 12 xil namunalar tayyorlandi.

1-tajribada barqarorlashtiruvchi sifatida jelatinning 2 va 5% 1i, xamda albuminning 1 % li eritmalari qo’llanilgan
kumush nitrat eritmalari glyukoza ishtirokida gaytarilib nanokumushli tizimlar olindi (1- jadval). Bunda quyidagi reaksiya sodir
bo’ldi:

2Ag* + 20H" + CeH1206 — Ag®| + CsH1207 +H20

2 va 5% 1i jelatin eritmalari barqarorlashtiruvchi bo’lgan tizimlar rangi 24 soatda qizg’ish-jigarrangga o’tgan bo’lsa,
albuminning 1% li eritmalari barqarorlashtiruvchi bo’lgan tizimlar rangi 5 soatda och-jigarrangga o’tgan. Bu rang o’zgarishlar
nanokumush xosil bo’lganligidan darak beradi.

1-jadval
20°C haroratda AgNOs ni gaytaruvchi glukoza va turli bargarorlashtiruvchilar ishtirokida olingan nanokumush tizimlari

Ne Bargarorlashtiruvchi O’zgarishlar Rasmi

24 soatda :

1 Jelatin 2% li eritmasi . L. B
eritma qizg’ish rangga o’tgan

24 soatda

o fi . 2
2 Jelatin 5% i eritmasi eritma to’q olovrang holatga o’tgan. -

5 soatda

3 Albumin 1% li eritmasi . . s
eritma och jigarrang bo’lgan. -
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2-tajribada barqgarorlashtiruvchi sifatida jelatinning 2 va 5% li, xamda albuminning 1 % li eritmalari go’llanilgan
kumush nitrat eritmalari natriy sitrat ishtirokida gaytarib nanokumushli tizimlar olindi (2- jadval). Bunda quyidagi reaksiya sodir
bo’ldi:

12AgNOs + 4NasCsHsO7 + 6H20 — 12 Ag®| + 12NaNOs + 4CsHsO7 + 30a.

2% li jelatin eritmasi bargarorlashtiruvchi bo’lgan tizim rangi 24 soatda to’q qora rangga o’tgan bo’lsa, 5% li jelatin
eritmasida to’q pushti, albuminning 1% li eritmalari bargarorlashtiruvchi bo’lgan tizimlar rangi 5 soatda och-jigarrangga o’tgan.
Bu rang o’zgarishlar nanokumush hosil bo’lganligidan darak beradi.

2-jadval

20°C haroratda AgNOs ni qaytaruvchi natriy sitrat va turli bargarorlashtiruvchilar ishtirokida olingan
nanokumush tizimlari

Ne Bargarorlashtiruvchi O’zgarishlar Rasmi
e
1 Jelatin 2% i eritmasi . N 24 soatda 5 ol
eritma to’q qora rangga o’tgan. -
2 Jelatin 5% i eritmasi . s 24 soatda s
eritma to’q pushti rangga o’tgan. -
W
3 Albumin 1% li eritmasi . 5 soatda 5
eritma och jigarrang ga o’tgan. -

3-tajribada bargarorlashtiruvchi sifatida jelatinning 2 va 5% li, hamda albuminning 1 % |i eritmalari qo’llanilgan
kumush nitrat eritmalari gidrazin ishtirokida gaytarib nanokumushli tizimlar olindi (3- jadval). Bunda quyidagi reaksiya sodir
bo’ldi:

2Ag* + 20H" + N2Hs — Ag®| + N2 +H20

2 va 5% li jelatin eritmalari bargarorlashtiruvchi bo’lgan tizimlar rangi 24 soatda qora rangga o’tgan bo’lsa,
albuminning 1% li eritmalari bargarorlashtiruvchi bo’lgan tizimlar rangi 36 soatda och-jigarrangga o’tgan. Bu rang o’zgarishlar
nanokumush hosil bo’lganligidan darak beradi.

3-jadval

20°C haroratda AgNOs ni qaytaruvchi gidrazin va turli bargarorlashtiruvchilar ishtirokida olingan nanokumush
tizimlari

Ne Bargarorlashtiruvchi O’zgarishlar Rasmi
1 Jelatin 2% i eritmasi . 24 soatda 5 _
eritma qora rangga o’tgan. -
2 Jelatin 5% i eritmasi . 24 soatda s .
eritma gora rangga o’tgan. -
1 %li Albumin
3 36 soatda och jigarrang tusga o’tgan ﬁ

4-tajribada barqarorlashtiruvchi sifatida jelatinning 2 va 5% i, hamda albuminning 1 % li eritmalari qo’llanilgan
kumush nitrat eritmalari gaytaruvchisiz nanokumushli tizimlar olindi (4- jadval). Bunda barqarorlashtiruvchi ogsil tarkibiga
kiruvchi aldegid guruhlar gaytaruvchi vazifani bajargan.
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5% li jelatin eritmasi barqarorlashtiruvchi bo’lgan tizim rangi 24 soatda to’q pushti rangga o’tgan bo’lsa, 2% li jelatin
eritmasi barqarorlashtiruvchi bo’lgan tizim rangi 24 soatda qizg’ish rangga, albuminning 1% li eritmalari barqarorlashtiruvchi
bo’lgan tizimlar rangi 5 soatda och-jigarrangga o’tgan. Bu rang o’zgarishlar nanokumush hosil bo’lganligidan darak beradi.

4-jadval
20°C haroratda AgNOs ni gqaytaruvchisiz turli barqgarorlashtiruvchilar ishtirokida olingan nanokumush tizimlari
Ne Barqarorlashtiruvchi O’zgarishlar Rasmi
1 Jelatin 5% i eritmasi . s 24 5°",’“da s
eritma to’q pushti rangga o’tgan. g
il
2 Jelatin 2% li eritmasi . . 2,4 soatda )
eritma qizg’ish rangga o’tgan.
“-"-39 ".;.
B >
3 Albumin 1% li eritmasi . 5 soatda X Ao " dintes T47
eritma och jigarrang bo’lgan. -

Yugqorida olingan natijalariga ko’ra barcha tajribalarda nanokumush sintezi amalga oshganligini e’tirof etish mumkin.
Eritmalar rangining o’zgarishi kumush nanozarrachalar hosil bo’lganligini ko’rsatadi. Eritmalar rangi intensivligining och
holatidan to’q holatga o’zgarishi kumush nanozarrachasi o’lchamlari yiriklashganligi bilan izohlanadi.

AgNZ sinteziga ta'sir giluvchi asosiy fizik-kimyoviy ko'rsatkichlar - harorat, eritmalar tarkibi va konsentratsiyasi, neytral
reaksion muhiti, reaksiya davomiyligi va eritmalarni aralashtirish intensivligidir. Metall ionlari kontsentratsiyasi, eritma tarkibi
va reaksiya davri kabi parametrlar asosan AgNZ larning hajmi, shakli va morfologiyasiga ta’sir giladi.

Xulosa va takliflar. Kumush nanozarrachalari suvli eritmalardan, xona haroratida, kimyoviy gaytarish usulida sintez
gilindi. Sintez gilingan kumush nanozarrachalari bargarorligiga ta’sir etuvchi omillar o’rganildi. Asosan kumush
nanozarrachalarining dispersligining kamayishi rang intensivligini ortishi bilan izohlanadi. Qulaylashtirilgan omillar asosida
olingan tizimlardagi kumush nanozarrachalari 30 kun mobaynida bargarorligini sagladi va cho’kmaga tushmadi. Kumush
nanozarrachalari sintezi davomida reaksiya sharoitlarini nazorat qilish orqali turli shakl va o‘lchamdagi nanozarrachalar olish
mumkinligi ko’rsatildi. Kumush nanozarrachalarning shakli va hajmi kumush nitrat eritmasi konsentratsiyasiga,
bargarorlashtiruvchi va gaytaruvchining tabiatiga hamda haroratga bog'lig.

ADABIYOTLAR

https://ru.wikipedia.org/wiki/

https://stat.uz/ru/60-poleznaya-informatsiya/5902-naselenie-uzbekistana

https://eos.com/ru/blog/metody-zashhity-rastenij/

https://www.products.pcc.eu/ru/blog

http://www.chemport.ru/data/chemipedia/article_849.html

https://www.chemicalaid.com/tools/equationbalancer.php?equation

Hoshimov Farhod Fayzullayevich, Lutpillayeva Ma’suda Xayrullo qizi. Kumushning nanozarrachali eritmalarini olishning

fizik va kimyoviy usullari. Scientific Bullettin of NamSU-Hayunsiii BecthHuk HamI'VY-NamDU ilmiy axborotnomasi—2022-

yil_5-con. 171-174 bet.

8. Hoshimov Farhod Fayzullayevich, Lutpillayeva Ma’suda Xayrullo qizi. Synthesis of silver nano-particles. Scientific and
Technical Journal of NamIET. Volume 7, Issue 3, 2022. p.159-162.

9. Kambarali Turgunov, Mirjalol Ziyadullaev, Farkhod Khoshimov, Rikhsiboy Karimov and Burkhon Elmuradov. Crystal
structures of 6-nitroquinazolin-4(3H)-one, 6-aminoquinazolin-4(3H)-one and 4-aminoquinazoline hemihydrochloride
dehydrate. Acta Cryst. (2021). E77, 989-993.

10. Khoshimov F.Fayzullayevich., Marifat H.Urinboyeva, Akmal U.Ilsmadiyorov, Shavkat V.Abdullayev. Solid-phase method
for producing polymer complex of routine. International journal of engineering sciences & research technology. 4(4): April,
2015 Indiya

11. Xommmor @.®., Kapumos P.K.. TBepmodasHas TeXHONOTHs MOIydeHHs ITOJMMEPHOTO KOMIUIEKCA PyTHHA. Y30EeKCKHi
xumudeckuil xypHai Tamkent 2015, Ne2 .

12. Xommmor @.®., Kapumor P.K. XKuaxodasuelii crnoco® MoigydeHUs MOIMMEPHOTO KOMIUIEKCA pPYyTHHA. XHMHS U
xumudeckas Texronorus. Tamkent 2016, Nel

13. Cobupo C.M., XoummoB @.D., daizymnaecea M.D. Pyrun, JOIl Ba ynapHuUHr KaTTUK (a3zaja CHHTE3 KHIMHTAH
HaMyHaJIapH TepMHK Taxmwid. Komnosuironsasle Mmatepuansl. TamkeHt, 2018, Ne3.

NoarwdE

- 395 -


https://eos.com/ru/blog/metody-zashhity-rastenij/
https://www.products.pcc.eu/ru/blog
http://www.chemport.ru/data/chemipedia/article_849.html
https://www.chemicalaid.com/tools/equationbalancer.php?equation

O‘ZBEKISTON MILLIY
UNIVERSITETI
XABARLARI, 2023, [3/1]
ISSN 2181-7324

KIMYO
Www.uzmuxabarlari.uz

Natural sciences

UDK:7642;546.56;547.3;54.04;54.07;548.3.
Feruza MATMURODOVA,
Xorazm Ma 'mun akademyasi tayanch doktoranti
E-mail: matmuradovaf.@mail.ru
Oybek XUDOYBERGANOV,
Xorazm Ma 'mun akademiyasi katta ilmiy xodimi, PhD
E-mail: oybek_hudoyberganov@mail.ru
Shodlik HASANOV,
Xorazm Ma’mun akademiyasi ilmiy ishlar bo ‘yicha rais o ‘rinbosari, k.f.n.
E-mail: shadlik@mail.ru
Yuldash TAXIROV,
Urganch davlat universiteti kimyo kafedrasi dotsenti, k.f.n.
E-mail: yuldash_78@mail.ru

Urganch davlat universiteti dotsenti, k.f.n X.M.Azizjanov tagrizi asosida

SYNTHESIS OF COORDINATION COMPOUND OF Mn(I1) ION WITH 2-(DIETHYLAMINO)ETHYL-4-
AMINOBENZOATE
Abstract

This work presents information on the synthesis of a complex compound of 2-(diethylamino)ethyl-4-aminobenzoate (Novacain)
with Mn2+ ion. Factors affecting the synthesis of complex compound under room conditions were studied. In particular, the
dependence of the reaction on time, the effect of temperature, and the dependence on concentration were studied in practice. The
synthesized complex compound was studied using IR-Fourier spectroscopy, elemental analysis, mass spectrometry, TG-DSK and
X-ray structural analysis methods, its chemical structure was determined and relevant parameters were studied using Mercuriy
software.

Key words: Novacain, manganese (1) chloride, ligand, synthesis, complex compound, structure, metal complex, X-ray structural
analysis, crystal, elemental analysis, antimicrobial, single crystals, Hirschfeld surface analysis.

CHUHTE3 KOOPAUHAIIMOHHOI'O COEAUHEHHWSI UOHA Mn(ll) C 2-(AUITUJIAMHUHO)ITUJI-4-
AMMHOBEH30ATOM

AHHOTaALIUA
B pabote npencTaBiIeHb CBEICHHS O CHHTE3€¢ KOMILIEKCHOTO COSAMHEHHUS 2-(ANITUIIAMIHO )3THI-4-aMIHOOeH30aTa (HOBaKanHa)
¢ noHoM Mn2+. M3ydens! (GakTophl, BIMSIONINE HA CHHTE3 KOMIUIEKCHOTO COSMHEHUS B KOMHATHBIX YCIOBHSAX. B wacTHOCTH,
Ha TPaKTHKE H3YYaINCh 3aBHUCHMOCTh PEAKIMH OT BPEMEHH, BIMSHHE TEMIIEpaTyphl, 3aBUCHMOCTh OT KOHIIEHTpPAIHN.
CHHTE3UpPOBaHHOE KOMIUIEKCHOE coefMHeHHe u3yueHo Mmertonamu VK-Dypbe-crieKTpocKonuu, 3JIeMEHTHOTO aHallk3a, Macc-
cnektpomerpur, TI-JICK M peHTreHOCTPYKTYpHOTO aHain3a, OINpeleieHa ero XWMHYecKas CTPYKTypa M HU3y4eHbI
COOTBETCTBYIOIINE APAMETPBI C HOMOIIBIO NPOrpaMMbl «MepKypHii».
KnroueBbie cioBa: HoBokawH, xuopun wmapraHua (I1), swrang, cuHTE3, KOMIUIEKCHOE COEIMHEHHE, CTPYKTYpa,
METaJUIOKOMIUIEKC, ~PEHTTCHOCTPYKTYPHBI  aHanW3, KPHUCTAL, OJIEMEHTHBII aHanu3, aHTUMUKPOOHBIM Ipemnapar,
MOHOKPHUCTAJUTBI, aHAIN3 TIOBEPXHOCTH 10 [ mpmidensry.

Mn(I1) IONINING 2-(DIETILAMINO)ETIL-4-AMINOBENZOAT BILAN KOORDINATSION BIRIKMASI SINTEZI
Annotatsiya

Ushbu ishda 2-(dietilamino)etil-4-aminobenzoat (Novakain)ning Mn?* ioni bilan kompleks birikmasi sintezi bo‘yicha
ma’lumotlar keltirilgan. Xona sharoitida kompleks birikmaning sinteziga tasir qiluvchi omillar o‘rganildi. Jumladan,
reaksiyaning vaqtga bog‘liqligi, harorati ta’siri, konsentratsiyaga bog‘ligligi amalda tadqiq qilindi. Sintez gilingan kompleks
birikma 1Q-Furye-spektroskopiya, element analiz, mass-spektrometrya, TG-DSK va rentgen strukturaviy tahlil usullari
yordamida o‘rganilib, uning kimyoviy tuzilishi aniqlandi va tegishli parametrlari Mercuriy dasturi yordamida o‘rganildi.

Kalit so‘zlar: Novakain, marganest(l1) xlorid, ligand, sintez, kompleks birikma, struktura, metall kompleks, rentgen strukturaviy
analiz, kristall, element analiz, antimikrob, monokristallar,hirshfeld sirt yuzaviy tahlil.

Kirish. Koordinatsion birikmalarni o‘rganish - ularning asosiy kimyoviy xossalarini tushuntirish, kompleks hosil gilish,
ligandlar o‘rtasidagi kimyoviy bog‘larni tabiatini aniqlash, zamonaviy fizikaviy tadgiqotlardan foydalanib koordinatsion
birikmalar ishtirokida boradigan jarayonlarning mexanizmlarini va koordinatsiyaga uchragan ligandlarning reaktsion gobiliyatini
o‘zgarishini aniqlash imkonini beradi. Olingan ma’lumotlar esa oldindan belgilangan ma’lum bir xususiyatli, tarkib va tuzilishli
hamda boshqa muhim xossali yangi kimyoviy moddalarni magsadli yo‘naltirilgan holda topish va ularni sintez qilish uchun
muhimdir. Aynigsa bu tibbiyotda qo‘llanilayotgan biologik faol xususiyatga ega moddalar uchun zarurdir. Inson organizmida
faoliyat ko‘rsatadigan fermentlar ham kimyoviy tabiati bo‘yicha kompleks birikmalardir. Metallar bilan zaharlanganda, ularni
komleks birikmalar holatiga o‘tkazib organizmdan chiqarib yuborish yo‘li bilan davolanadi [1,2].

Mavzuga oid adabiyotlar tahlili. Karbon kislotalarning biometallar bilan kompleks birikmalari sintezi, ularning fazoviy
tuzilishi, «biofaollik-tuzilish» bog‘ligligini aniqlashga yo‘naltirilgan ilmiy izlanishlar jahonning yetakchi ilmiy markazlari va oliy
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ta’lim muassasalari, jumladan, Dehli farmatsevtika fanlari va tadgiqotlari instituti (Hindiston), Aaxen universitetining Noorganik
kimyo instituti (Germaniya), Umumiy va noorganik kimyo instituti, Moskva davlat universiteti (Rossiya), Tokio universiteti
(Yaponiya), London Qirollik instituti (Angliya), Muhandislik-texnika instituti (Xitoy), Yagellon universiteti (Polsha), Umumiy
va noorganik kimyo institutida (O<zbekiston) olib borilmoqgda.

Karbon kislotalarning biometallar bilan komplekslari tuzilishi va ularning biologik faolliklariga oid jahonda olib borilgan
tadgiqotlar natijasida qator, jumladan, quyidagi ilmiy natijalar olingan: metallarning xelatli komplekslari sintezi amalga
oshirilgan, ularning fazoviy tuzilishi va zaryad zichligi aniglangan (Aaxen universitetining noorganik kimyo instituti,
Germaniya); karboksilatlar ishtirokidagi aralash ligandli koordinatsion birikmalar sintez gilingan (Umumiy va noorganik kimyo
instituti, Moskva davlat universiteti, Rossiya); biometallar asosida komplekslar sintez gilingan, molekulyar va kristallik
tuzilishlari, shuningdek, biofaolligi aniglangan (London Qirollik instituti, Buyuk Britaniya); karbon kislotalarning polimer
tipidagi koordinatsion birikmalari olingan (Muhandislik-texnika instituti, Xitoy); metallarning 2-(dietilamino)etil-4-
aminobenzoat bilan komplekslari olingan va ularning o‘zaro koordinatsiyalanish turlari aniglangan (Yagellon universiteti,
Polsha); mikroelementlar, mochevina, 2-(dietilamino)etil-4-aminobenzoat asosida o‘simliklar o‘sishini stimullovchi preparatlar
olingan (Umumiy va noorganik kimyo instituti, O‘zbekiston).

Dunyoda 3d metallar va 2-(dietilamino)etil-4-aminobenzoatning kompleks birikmalarini eritmalarda sintez gilish va
fizik-kimyoviy tadgigot usullari yordamida o‘rganishga Imanakunov B.l., Sulaymonqulov K.S., Tsivadze G.V., Tsintsadze G.V.,
Xaritonov Yu.A., B.Kol, M.Xolt, Xamilton V.S., Kozlova I.A., Savinkin Ye.V., Kuzmin N.E., Palkin K.K., Penland R.B., Rau
T.F., Dursun A.K. va boshqalarning ilmiy izlanishlari bag‘ishlangan[3,4].

Bizning davlatimizning yetakchi olimlari Parpiev N.A., Xodjaev O.F., Xakimov X.X., Ibragimov B.T., Sharipov X.T.,
Azizov T.A., Azizov M.A., Kadirova Sh.K., Kadirova Z.Ch., Daminova Sh.Sh., Ibragimov A.B., Ashurov J.M. va ularning
o‘quvchilari tomonidan tibbiyotda va xalq ho‘jaligining boshga sohalarida ishlatilayotgan gator biologik faol koordinatsion
birikmalar sintez gilingan. Metallarni turli tuzlarini organik ligandlar bilan kompleks birikmalarini olish texnologiyasi ishlab
chigilgan, koordinatsion birikmalarning eritmalar va qattiq fazalarda hosil bo‘lish jarayonlari o‘rganilgan. Sintez gilingan
birikmalarning fizik-kimyoviy xossalari tahlil gilingan. Metall tuzlarining amino guruhi va karboksil guruhi tutgan moddalar
bilan komplekslarini o‘rganish bo‘yicha ko‘pgina tajriba materiallari bo‘lishiga garamasdan, ushbu 3d-metall tuzlaridan Mn?*
ning 2-(dietilamino)etil-4-aminobenzoat (Novakain) bilan aralash ligandli metallokomplekslari sintezi eritmada o‘rganilmagan.
Bundan tashqari, ushbu sinf birikmalarining koordinatsion tuguni tuzilishi hagida ma’lumotlar ham kam o‘rganilgan. Jahon
amaliyotida 2-(dietilamino)etil-4-aminobenzoat asosidagi kompleks birikmalar fungitsidlar, mikroblarga garshi vositalar va
o‘simliklarning o‘sish stimulyatorlari sifatida keng qo‘llaniladi. Bu molekula tarkibida uchta koordinatsion markazning
mavjudligi ragobatli koordinatsiya qonunlarini o‘rganish uchun katta imkoniyatlar ochadi. Bundan tashqari, ushbu koordinatsion
birikmalar guruhi ko‘plab metall atomlarini ushlab turishi tufayli alohida klasterlar hosil qilish xususiyatiga ega, ular tirik
organizmlarda turli xil moddalarni tashuvchisi sifatida ham ishlatilishi mumkin.

Tadgigot metodologiyasi. Marganets (I1) xlorid (0,13 g, 0,001 mol) va novakain (0,472 g, 0,002 mol) 20 ml sirka
kislotasida eritildi va cho‘kma 30 daqgiqa davomida to‘liq erib ketguncha aralashtirib qizdirildi. Eritma filtrlanib, rotorli
bug‘latgichda quruq qoldiq qolguncha bug‘latildi, qurug goldiq 15 ml DMFA da eritildi va mahsulotni tozalash uchun eritma
yana bug‘latildi. Natijada kompleks birikmaning qizg‘ish sariq rangli kristallari 18 kun o°tib hosil bo‘ldi.Olingan kompleks
birikmaning monokristallari o‘stirilib, qaytadan yuvib tozalab olindi va keyingi tekshirish ishlari uchun saqlab qo‘yildi. Bu
monokristallga tegishli parametrlar merkuriy dasturi yordamida yechildi[5,6,7].

Sintez qilingan birikmalarning elementlar tahlili va mikrostrukturasi Aztec Energy Advanced X-Act (Oxford)
instruments markali elektron skanerlovchi mikroskopi SEM-EVO-MA 10 (Zeiss) energodispertsion rentgen spektrometr
yordamida aniqglandi. Moddalar tarkibidagi elementlar migdorini skanerlovchi elektron mikroskop (SEM) yordamida aniglash
materiallarni tahlil gilish uchun yuqori axborot mazmuni va olingan tadgiqot natijalarining ishonchliligi tufayli aniq ilmiy-
texnologik muammolarni hal qilishda keng qo‘llaniladi [8,9,10].

Taxlil va natijalar. Hosil bo‘lgan kompleks birikmadagi uglerod, kislorod va metallarning migdorlarini SEM-EDA
usulida ham aniglandi. Olingan marganetsli kompleks birikmaning element analizi natijasi quyidagicha bo‘ldi.

1-jadval
Marganets(I1) ionining 2-(dietilamino)etil-4-aminobenzoat bilan hosil gilgan kompleks birikmasining element analizi natijalari
Mn % C, % H, % 0, %

= 3 _ 3 c ) c )
Kompleks birikmaning yig‘indi = 3 = 3 S 8 S 8

formulasi §' é é‘ § g— g < g— g =
I I I I

[2(C13Ha1 N2 O2), Cla Mn] 18,52 18,64 49,72 51,26 2,08 213 26,8 279

SEM-EDA natijasida olingan ma’lumotlar asosida shunday xulosaga kelish mumkinki, ligandlar bilan metall ionlarining
koordinatsiyalanishi ligand mikrostrukturasining o‘zgarishiga olib keladi, xususan, uni ko‘plab metall cho‘qqilar gayd qiladi, bu
yesa EDA tomonidan tasdiglanadi. Shunday qilib, monoyadrolik [2(Ci3s H21 N2 O2), Cla Mn] kompleks birikmada Mn(ll)
ionlari inversiya markazida joylashgan. Buni quyidagi rasm orqali ham ko‘rib olish mumkin.

H2,

1-rasm. Olingan 2(Ci3H21 N2 O2), Cls Mn li kompleks birikmaning tasviri.
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2-rasm. Olingan 2(Ci3Hz21 N2 O2), Cla Mn li kompleks birikmaning 1Q-tasviri.

Rentgen strukturaviy tahlil usuli bilan olingan CIF faylidan foydalib , Mercury va PLATON dasturlari yordamida
sintezlangan kompleks birikmaning strukturasi tahlil gilindi. Bunda Mn atomlari Oz orqali -(dietilamino)etil-4-aminobenzoat
molekulasiga bog‘langanligini aniqlandi. Mn(1)-O(1),0(2), CI (3), CI (4) xlor atomlari orgali va Mn-N(2) atomlari orqali o‘zaro
donor — akseptor bog‘ hosil qilib bog‘langanligini ko‘rish mumkin. Molekulalarning simmetriya bilan bog‘lanmagan
qismlarining atomlarigina ragamlangan. Atomlarning issiqlikdan tebranish ellipsoidlari vodorod bo‘lmagan atomlar uchun 30% li
ehtimollik darajasida ko‘rsatilgan [11,12,13].

Marganets ionining musbat zaryadini kompensatsiya gilish uchun karboksilat ko‘rinishidagi molekula 2-(dietilamino)etil-
4-aminobenzoat monodentat holda imino guruhining azot atomi orqali markaziy metall atomiga bog‘langan. Karboksilat guruhi
benzol xalgasi bilan koplanar emas — mos diedral burchak 26,48° ni tashkil etadi. Karboksil-guruh aromatik yadroga nisbatan
12,61° burchak ostida joylashgan. Marganets ionining koordinatsion poliedri Yan-Teller effekti ta’sirida sezilarli darajada
buzilgan oktaedrdan iborat.Valent bog‘larining uzunligi va burchaklarini MERCURY kompleksiga uyg‘unlashtirilgan MOGUL
dasturi yordamida tahlil gilinganda, ularning orasida nostandart qiymatga ega bo‘lgan bog* va burchaklar yo‘qligi ma’lum bo‘ldi.
Ushbu [2(C13 H21 N2 O2), Cls Mn] kompleks birikmaga xos bo‘lgan parametrlarni quyidagi jadval ma’lumotlari asosida ham bilib
olish mumkin.

Mnli-kompleks birikmaning kristallografik ma’lumotlari va strukturasiga aniqlik kirituvchi parametrlar.

1-Jadval
Mn li-kompleks birikma
Formula 2(C13Ha1 N2 Oz), Cls Mn Kristall o‘lchami, [mm] 0.35x0.25x0.22
Molekulyar massa 671.38 T, °K 293
Singoniya monoklinik 0,°grad. 2,12; 27,00
Fazoviy guruh P2/a Interval hk,| 999:-99 ; 999:-99 ; 999:-99
a, A 14.6565(5) Refleks 5072
b, A 14.9019(7) Sindirish ko‘rsatkichi 1563
¢, A 15.6896(6) Rint 0.0753
a, By, deg 90; 103.8(4); 90 F2>26(F?) R1=0.056
Kriteriy
vV, A3 3327.9(2) Parametr 3682
Y4 4 Muvofiglik mezonlari (F?) 1404
Dy, g/lcm?® 1.340 R1, WR2(1>25 (1)) R1=0.0652,
WR2=0.1542
4#(CuK,), mm* 0.753
2-jadval
Kompleks birikmaning bog* uzunliklari
Bog* d, A Bog* d, A
Mn-CI(1) 2.3292(1) C(1)-C(2) 1.4674(1)
Mn-CI(2) 2.3653(1) C(1)-C(6) 1.3853(1)
Mn-CI(3) 2.3292(1) C(1)-C(7) 1.3837(1)
Mn-Cl(4) 2.3653(1) N(2)-H(11) 0.9800
0O(1)-C(7) 1.3549(1) N(2)-C(9) 0.8600
0O(1)-C(8) 1.4442(1) N(2)-C(10) 0.8600
0(2)-C(7) 1.2039(1) N(2)-C(11) 1.3607(1)
N(1)-C(4) 1.5027(1) C(2)-C(3) 1.3825(1)
N(1)-H(5) 1.4891(1) C(3)-C(4) 1.3933(1)
N(1)-H(6) 1.5128(1) C(4)-C(5) 1.3929(1)
N(2)-C(9) 1.3745(1) C(5)-C(6) 1.5006(1)
C(8)-C(9) 1.4370(1) C(12)-H(16) 0.9300
C(8)-H(7) 1.5250(1) C(12)-H(17) 0.9700
C(8)-H(8) 0.9300 C(12)-H(18) 0.9700
C(9)-H(9) 0.9300 C(10)-H(13) 0.9700
C(9)-H(10) 0.9300 C(13)-H(19) 0.9700
C(11)-H(15) 0.9700 C(13)-H(20) 0.9700
C(11)-H(14) 0.9700 C(13)-H(21) 0.9600
3-jadval
Kompleks birikmaning bog‘lanish burchaklari
Burchak , grad Burchak , grad
CI(3)-Mn-Cl(2) 107.69(1) N(1)-C(4)-C(5)
Cl(2)-Mn-Cl(4) 121.28(1) C(3)-C(4)-C(5)
CI(3)-Mn-Cl(4) 103.15(1) 0O(4)-C(5)-C(6)
1 2 3
1 2 3
Cl(1)-Mn-Cl(4) 107.69(1) C(5)-C(6)-C(1)
Cl(1)-Mn-CI(2) 103.15(1) C(1)-C(7)-0(2)
Cl(1)-Mn-CI(3) 114.38(1) 0(1)-C(7)-0(2)
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C(7)-0(1)-C(8) 114.85(1) H(7)-C(8)-H(8)
H(5)-N(1)-H(6) 114.65(1) H(9)-C(9)-H(10)
C(10)-N(2)-C(11) 108.78(1) H(12)-C(10)-H(13)
C(9)-N(2)-C(10) 113.85(1) H(14)-C(11)-H(15)
C(2)-C(1)-C(6) 122.97(1) H(16)-C(12)-H(17)
C(11)-N(2)-H(11) 106.00 C(17)-C(12)-H(18)
C(10)-N(2)-H(11) 106.00 H(19)-C(13)-H(20)
C(9)-N(2)-H(11) 106.00 H(20)-C(13)-H(21)
C(1)-C(2)-C(3) 118.49(1) C(1)-C(7)-0(1)
C(2)-C(3)-C(4) 118.54(1) C(1)-C(7)-0(2)
0(1)-C(8)-C(9) 121.54(1) C(10)-N(2)-C(11) 108.00
C(8)-C(9)-N(2) 109.00 N(2)-C(11)-C(12) 120.30(1)
C(9)-N(2)-C(10) 109.00 N(2)-C(10)-C(13) 120.68(1)
4-jadval
Kristall tuzilishidagi vodorod bog‘lar (A°)
Bog‘lanish Masofa, A Burchak Atom koordinatalari, A
D-H-A D-H-A, grad.
D-H I N-A I DA
[2(C13H21N2 O2)clsMn]
N(2)-H(11)...CI(1) 0.9800 2.8000 3.4975(2) 129.00 1/2-x,y,1-2
N(2)-H(11)..CI(2) 0.9800 2.5700 3.4143(2) 144.00 12+x,y,z
N2)-H(11)...0(2) 0.8600 2.2100 3.0687(1) 177.00 12+X,y,2
C(10)-H(12)...0Q2) 0.9700 2.4400 3.2982(2) 147.00 1-x,1/2+y, 12
C(11)-H(14)...0(1) 0.9700 2.4900 3.0570(1) 117.00 1/2-x,1/2-y,1/2-2

guruhi P2/a

3-rasm. 2(Ci3 Hz1 N2 O2), Cla Mn li kompleks birikmaning kristall yacheychda joylashuvi

Xulosa. Sintezlangan marganetsli kompleks birikma monokristallari ostirilib,unga tegishli parametrlar Mercuriy dasturi
yordamida yechildi.Unga ko‘ra marganetsning koordinatsion soni 6 ga tengligi, monokristall shakli monoklinik va fazoviy
ekanligi ko‘rsatib berildi [14,15,16]. Shuningdek bu ishda birinchilardan bo‘lib, novakainning marganetsli

koordinatsion birikmasi eritma mubhitida sintez gilib olindi.
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ORGANIK BO‘YOQLAR BILAN IMMOBILLANGAN YARIMO‘TKAZGICHLI METALL OKSIDLAR ASOSIDA
NANOMATERIALLAR HOSIL QILISH
Annotatsiya

Ushbu ishda zol — gel usulida organik bo‘yoq bilan immobillangan SiO2/ZnO tarkibli yupga plyonka olingan. Silika prekursori
sifatida TEOS va ZnO prekursori sifatida Zn(NOs)2 - 6H20 tuzidan foydalanildi. BKQ indikatori dopant sifatida ishlatildi va
harorat, konsentratsiya va pH ko‘rsatkichlarining optimal sharoitlari o‘rganildi. Biriktirilgan dopantning spektral xossalari
noorganik zol — gel qatlamda o‘rganildi. Plyonkalar spin qoplash usulida tayyorlandi.
Kalit so‘zlar. Prekursor, BKQ, TEOS, SiOz, ZnO, dopant, spin qoplash, nanomaterial.

MPON3BOJACTBO HAHOMATEPHUAJIOB HA OCHOBE IOJYITPOBOJHUKOBBIX OKCHUA0B METAJIJIOB,
NMMOBWIN3UPOBAHHBIX OPTAHUYECKUMHU KPACUTEJISIMHA
AHHOTaALUA

B st0ii pabote GplTa MoTydeHA TOHKAS IUIEHKA ¢ coaepkanueM Si02/ZnO IMMOOHIM30BaHHAS OPTaHMYIECKOH KPacKOH METOIOM
3016 — refib. B kauecTBe mpexypcopa kpemHesema ucnonb3oBand TOOC u B kadectBe npexypcopa ZnO - conb Zn(NOs)2 - 6H20.
B kauectBe nomanTa ucnoib3oBaiu uHAMKaTop BKII u ncciaenoBany onTHMaibHBIE YCIOBHS TeMIIEpaTypbl, KOHIEHTPALMHA U
3HayeHuil pH. CnexTpasnbHble CBOHCTBA IPUCOEIMHEHHOM Jerupyromieil NpUMecH U3y4Jalich B HEOPIraHUUECKOM 30Jb-TeJIb CII0€.
ITneHkn GBUTH U3TOTOBJIEHBI METOJIOM CIIMHOBOTO MOKPBITHSL.

KmroueBsie cioBa: IIpexypcop, BKII, TOOC, SiO2, ZnO, nomaHT, CIUH KoaTep, HAHOMAaTepHall.

PRODUCTION OF NANOMATERIALS BASED ON SEMICONDUCTOR METAL OXIDES IMMOBILIZED WITH
ORGANIC DYES
Abctract.

In this work, a thin film of SiO2/ZnO immobilized with an organic dye was obtained by the sol-gel method. TEOS as silica
precursor and Zn(NQs)2 - 6H20 as ZnO precursor salt was used. The indicator BKP was used as a dopant and the optimal
conditions of temperature, concentration and pH values were studied. The spectral properties of the attached dopant were studied
in the inorganic sol - gel layer. Films were prepared by spin coating method.
Key words: Precursor, BKP, TEOS, SiO2, ZnO, dopant, nanomaterial, spin coating.

Kirish. So‘nggi vyillarda yarimo‘tkazgichli metall oksid nanomateriallarning optik o‘tkazuvchanlik, elektr
o‘tkazuvchanlik va ferromagnetizm kabi muhim xususiyatlari tufayli tadgiqotchilarda katta qgizigish uyg‘otmoqda [1-2]. Metall
oksid nanomateriallarning noyob fizik — kimyoviy xususiyatlari ularning yuzasida burchak va girralarning yuqori zichligi hamda
cheklangan o‘Ichamlari bilan bog‘lig. Metall oksid nanozarrachalarining potentsial texnologik go‘llanilishi materiallar kimyosi,
tibbiyot, gishlog xo‘jaligi, axborot texnologiyalari, biotibbiyot, optika, elektronika, kataliz, atrof — muhit, energiya va sensor
sohalarida bir gancha tadgiqotlar olib borilmogda. Yarimo‘tkazgichli metall oksid nanomateriallarni sintez qilishda
go‘llaniladigan turli usullar orgali hosil gilinayotgan sistemalarning xususiyatlarini o‘zgartirish va boshgarish mumkin [5-13].

Mavzuga oid adabiyotlar tahlili. Reaksiya mexanizmlari va nanotuzilishli metall oksid funksionalligi ularning
tarkibiga, kristallografik tuzilishiga, morfologiyasiga, sirt stexiometriyasi va geometriyasiga hamda fazalarning o‘zaro ta’siriga
va boshgalarga bog‘lig [14]. Nanozarrachalarning elektron tuzilishiga yarimo‘tkazgich, metall yoki izolyator xarakterini
ko‘rsatishi mumkin. Zarracha parametrlarining o‘lchamga bog‘lig bo‘lgan strukturaviy o‘zgarishlari, masalan, CuO, ZnO, SnO,
Al203, MgO, ZrO2, AgO, TiO2, CeO: va boshqgalarning nanozarrachalarida kuzatilgan [15]. Nanozarrachalarning o‘ziga xos
o‘lchamlarii magnit, o‘tkazuvchanlik, kimyoviy va elektron xususiyatlarini o‘zgartirishi mumkin [16]. Xususan, ZnO to‘g‘ridan —
to‘g‘ri diapazoni (3.3-3.6 eV) bo‘lgan n tipidagi yarimo‘tkazgich bo‘lib, xona haroratida 60 mV yuqori eksitonni bog‘laydigan
energiyaga ega. Shu sababli ZnO nanozarrachalari shaffof supero‘tgazuvchi qoplamalarda, yorug‘lik chiqaradigan diodlarda,
vodorodni saqlash moslamalarda, varistor va UB lazerlarda qo‘llaniladi. Metall oksid nannozarrachalarini ko‘proq marfologiyalar
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bilan sintez qilishga gizigish ortib bormogda. Bunday nanozarrachalarning hajmi, shakli va tuzulishi uning xususiyatlariga
bog‘liq bo‘lganligi sababli, ular nanosferalar, nanouzerlar, nanorodlar, nanokombalar, nanobeltslar va boshqa turdagi shakllar
hosil giladi.

Ma’lumki SiO2/ZnO nanokompoziti gaz sensorlar, fotokataliz kabi turli xil tadgiqotlar uchun keng o‘rganilgan. SiO2
matritsasida nanozarrachalarni hosil gilish uchun ko‘plab kimyoviy usullar mavjud. Turli xil sintez usullari tufayli bir xil material
turli xil fizik — kimyoviy xossalarga ega. Ularning xossalariga sintez sharoitlari kuchli ta’sir ko‘rsatadi. Boshqariladigan o‘Icham,
shakl va tarkibiga ega bo‘lgan metalloksid nanomateriallarini xosil gilish uchun yangi texnologiyalar doimiy ravishda paydo
bo‘layotganligi sababli, yaratilayotgan metodologiyada ba’zi qulay va foydali amaliy ko‘rsatgichlar bo‘lishi kerak. Bundan
tashqari, yangi sintez metodini tanlashda ommaviy ishlab chiqgarish, tez ishlab chiqarish, bir xil morfologiya, igtisodiy jihatdan
samarali, past haroratli va yaratilgan nanomateriallarning xilma — xilligi kabi ko‘rsatgichlarga etibor qaratish muxim hisoblanadi
[17].

Zol — gel jarayoni metall oksid plyonkalarini tayyorlash uchun arzon va oddiy kimyoviy sintez usuli hisoblanadi. Ushbu
jarayonning afzalligi prekursorlar, erituvchilar, substrat, eritmani aralashtirish va gellanish vaqti, oldindan gizdirish, yumshatish
va qoplash usullari kabi bir qancha parametrlarga bog‘liq [18].

Ushbu ishda zol — gel usulida SiO2/ZnO tarkibli nanomateriallar sintez gilindi. SiO2/Zn0O yupga gatlamlar spin goplash
usulida olindi va fizik — kimyoviy xossalari o‘rganildi.

Tadgiqot metodologiyasi. Zol — gel eritmasi TEOS, C2HsOH, H20 va HCI mol nisbatlari tegishli tartibda 1 :4:4:0,25
aralashtirish orgali olingan. Zol — gel eritma gidrolizini yakunlash uchun hona xaroratida 1 soat davomida 600 RPM tezlikda
aralashtirildi. So‘ngra SiO2/Zn0O nanokompozitini xosil gilish uchun dastlab Zn(NOs)2 - 6H20 eritmasi kuchli aylanish tezligida
go‘shildi va 2 soat davomida aralashtirildi. So‘ngra BKQ indikatori tomchilatib qo‘shildi. Tajribalarda SiO2 va ZnO massa
nisbatlarini % da 95:5, 90:10, 85:15 qgilib aralashtirildi (jadval 1).

Plyonkalar 15x20 mim o‘lchamdagi mikroskop shishalar ustiga spin goplash usulida olindi. Shishalar dastlab atsetonda
so‘ngra izopropil spirt bilan yuvildi. Distillangan suv bilan yuvilgach azot bilan quritildi. Quritilgan shishalarga 30 daqiqa ozon
bilan ishlov berildi.

Jadval 1.
ZnO0):SiO2(%) Zn(NOs); ' 6H20 @) TEOSg)
5-95 0,1 1,866
10 - 90 0,22 1,866
15 - 95 0,35 1,866

Spin goplash jarayoni 30 sekund aylanish vaqti bilan 6000 RPM tezlik bilan amalga oshirildi. Har bir na’munalar dastlab
30 daqiqa 70 °C da so‘ngra 24 soat hona haroratida quritildi (1-rasm).

" ‘ qo’shimcha gatlamlarni .
Si0,/ZnO@BKQ prekursor > yotgizish

eritmasining >
spin qoplamasi .

shisha taglik e L -
—) —
30 sec 600 RPM '
issiglik bilan ishlov
o Py berish T °C
$i0./ZnO@BKQ yupga S ; Y
4 qnu.x‘ * - - \ 30 min 70 °C

hona haroratida
1 kun quritish

1-rasm. Spin goplash usulida SiO>/ZnO@BCP plyonka hosil gilish.
Tahlil va natijalar. Tadgigotlar davomida SiO2/Zn0O va SiO2/ZnO@BCP tarkibli plyonkalarning gomogenligi
tekshirildi. Dopantlar zol — gel gatlamga gomogen birikishi, bu birikish pH = 1, R nisbat esa 4 bo‘lganda eng optimal bo‘lganligi
tasdiglandi.
Yarimo‘tkazgichli metall oksid tarkibli plyonkalar yorug‘lik mikroskopida 10 : 40 : 100 marta kattalashtirib o‘rganildi.
Dopantlar gatlamga bir tekis modifikatsiya hosil gilib birikkanligini ko‘rish mumkin. (2-rasm).

b
a

2-rasm. Tayyorlangan SiO»/Zn0O (a) va SiO2/ZnO@BCP (b) plyonkalarning yorug'lik mikroskopida ko‘rinishi (10x40 )
Olingan plyonkalar Rikagu firmasining NEX DE energiya dispersiv rentgen fluoressent spektrometrida tekshirildi.
Olingan element analizi spektri 3-rasmda keltirilgan.
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Si; 95,2; 95%

2-rasm. SiO2/ZnO@BCP plyonkaning element analizi natijalari.
Xulosa va takliflar. Zol — gel usulida dastlabki prekursorlarning migdori o°zgarishi bilan gatlam qalinligiga garab har xil

tagsimlanishidan integral optika uchun kerakli materiallar olish imkoniyatini berishi mumkin. Spin goplash usuli keraklicha
yupga gatlam hosil gilish uchun munosib usul ekanligi aniglandi. Hosil bo‘lgan material fizik — kimyoviy ta’sirlarga chidamli
bo‘lib, optik faol material sifatida ishlatish mumkin.
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SYNTHESIS OF 2-OXY-1-NAPHTHALDEHYDE SCHIFF BASES AND THEIR SPECTROSCOPIC ANALYSIS
Abstract
In this article, new Schiff bases of 2-oxy-1-naphthaldehyde with amines of different nature (norsulfazol-Na, sulfapyridazine,
thiosemicarbazide, 2-aminopyrimidine, 4-amino-2-chloro-6,7-dimethoxyquinazoline) were synthesized. Some physico-chemical
parameters of the synthesized Schiff bases were studied and their chemical structures were characterized based on optical
spectroscopy (UV-, IR-) methods.
Key words: 2-oxy-1-naphthaldehyde, primary amines, Schiff's base, thin layer chromatography, UV-, IR-spectroscopy.

2-OKCH-1-HAOTAJIBAETUAHUHI IN®P ACOCJIAPU CUHTE3U BA YJIAPHUHI' CHEKTPOCKOIIUK
TAXJINJIUIAPU
AHHOTAIHSI

Ymby wmakonaga 2-okcu-l-HadTambIerHIHUHT TYpiad X TabuWarian amuHnap (Hopcynbgaszon-Na, cynb(anupuiasu,
THOCEMHKApOasu, 2-aMUHOMUPUMHINH, 4-aMHHO-2-XJ0p-6,7-IuMeToKcxuHa30aiuH) Owran suru udd acocmapu cuHTtes
kwHrad. CuHres KwimHran Ludd acocmapuHuHT aiipuM (U3NK-KUMEBUH KaTTAIHMKIAPH YpPraHWITaH XaMaa KAMEBHH
Ty3uwunuiapu ontuk crekrpockonus (Yb-, UK-) yeymnapu acocuna taBcugnanras.

Kanur cy3nap: 2-oxcu-l-madramsmernn, Oupnamum amuumap, Iudd acocm, romka xarmammm xpomarorpadus, Yb-, UK-
CIIEKTPOCKOTIHSI.

CHUHTE3 2-OKCH-1-HA®TAJIbAETMITHBIX OCHOBAHUM IIU®PA U X CIEKTPOCKONUYECKH
AHAJIN3
AHHOTaIUA
B nmanHO# craThe BIepBBIE CHHTE3WpOBaHBI HOBBIe ocHOBaHHS llludda 2-oxcu-l-Hadrampmernga ¢ aMHHAMH Pa3THIHON
npupoasl  (Hopcynbdazon-Na,  cynbdanupunasuH, THOCEMHKapOasupa,  2-aMUHONMUPUMHINH,  4-aMUHO-2-XJIop-6,7-
IMMETOKCUXWHA30/IMH). MeTtomamu omnrtudeckoil crekrpockomuu (Y®-, HMK-) wm3ydeHBl HEKOTOpHIE (PH3UKO-XMMHUYECKUE
HapaMeTphl CHHTe3UpOBaHHBIX ocHOBaHMH LlIndda n oxapakrepn3oBaHO NX XUMHIECKOE CTPOCHHE.
KnioueBsble cioBa: 2-okcu-l-HadTanpaernn, nepBudHble aMuHbI, ocHoBaHHe lllndda, ToHKoCHOIHAS XpomaTorpadus, YD-,
HK-cniexTpockonusi.

Introduction. Currently, one of the promising directions of chemical research is the synthesis and study of properties of
biologically active substances aimed at wide application in medical practice. Therefore, it is necessary to identify and study the
aspects that connect the structure of molecules with the properties that ensure the ability of the substance to produce biological
activity. In this case, first of all, there are difficulties associated with the need to synthesize organic molecules of a certain
structure. On the other hand, experimental confirmation of these properties is a very difficult task. Approaches related to the
determination of "structure-activity" relationships can greatly help in solving these problems.

In connection with the above, it is desirable to synthesize and study new 2-oxy-1-naphthaldehyde Schiff bases. Only the
research of experimental methods allows to determine the relationship between the structure of the substance and its properties.

Literature reviyew. Schiff bases are condensation products of primary amines with carbonyl compounds and were
studied by [1]. A common structural feature of these compounds is an azomethine group of the general formula RHC=N-R,
where R and Ru are alkyl, aryl, cycloalkyl, or heterocyclic groups that may be variously substituted. These compounds are also
known as anils, imines, or azomethines. In a number of studies [2,3] it has been shown that the presence of a lone pair of
electrons in the sp2 hybridized orbital of the nitrogen atom in azomethine groups has important chemical and biological
significance.

Due to the relative ease of synthesizing azomethines, their synthetic flexibility, and the unique nature of the C=N group,
Schiff bases are generally excellent chelating agents. Especially in the presence of a functional group such as -OH or -SH, the
azomethine group has been shown to form a five- or six-membered ring with the metal ion [4-7].

Schiff bases are characterized by the -N=CH-(imine) group, which is involved in explaining the mechanism of
transamination and racemization reactions in the biological system [8, 9].
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Aromatic aldehydes form stable Schiff bases with a particularly efficient conjugation system because these aliphatic
aldehydes are unstable and easily polymerized [10]. Schiff base ligands are formed more easily with aldehydes than with ketones
(carbonyl carbon). Schiff bases are very flexible and have different structures. A wide range of Schiff base compounds and their
properties have been studied [11]. Their physico-chemical properties, for example, in the synthesis of aldehyde or ketones, in
identification, in the identification of carbonyl and amino compounds, and in the use of these compounds in complex or sensitive
reactions, have been studied by scientists in various fields [12,13].

Since the hydrolysis of the Schiff base is involved in a number of enzyme-mediated processes, the detailed mechanism of
hydrolytic cleavage of C and N double bonds has been carefully studied both in vivo and in vitro [14]. Therefore, the versatility
of Schiff's base derivatives and their biological, analytical and industrial applications are one of the urgent problems. In this
regard, the goal of our research work is to synthesize new 2-oxy-1-naphthaldehyde Schiff derivatives, to determine their chemical
structures based on modern physico-chemical methods, and then to study their biological activity.

Research Methodology. It is known that Schiff base studies are carried out according to the following reaction scheme.
R

R—NH, + R—C—R ———> /C—N—‘R + H,O
R
Amine Aldehyde (or) Schiff Base

ketone
R=H(aldehide)

Reaction mechanism: Schiff base formation from aldehydes or ketones usually occurs as a reversible reaction with acid
or base catalysts or heating. Most Schiff bases can be hydrolyzed in acidic or basic media. The corresponding aldehydes or
ketones and amines are formed in this process.

o

HO N—R
I | Il
R—C—R +R—NH, =——== R—C—R ———= R—C + H,0
| Imine
N—/R
Aldehyde (or)  Primary o

ketone amine
R=H(aldehide)

In the formation of Schiff bases, initially aldehydes or ketones combine with amines to form carbinolamines. This
intermediate is then decomposed (dehydrated) in an acidic medium to form the corresponding Schiff base.
o -

N

Carbinolamine

AN
/

But the acid concentration cannot be too high, because amines are basic compounds. In a strongly acidic environment,
amino compounds are protonated, and due to the loss of nucleophilic properties, the equilibrium shifts to the left in this reaction,
resulting in a decrease in the probability of carbinolamine formation. Therefore, it is desirable to use mildly acidic pH medium in
the synthesis of Schiff bases.

Analysis and results. New Schiff bases of 2-oxy-1-naphthaldehyde with some primary amines were synthesized
according to the following scheme.

c=—=N—=r H,O

QLD
LD T aa YR
< —
/:/©/“€N\<N/\’Lm

. Hc‘/”‘\c/"’\mb
< N f

I i =

Scheme 1. General reaction scheme for the synthesis of Schiff bases of 2-oxy-1-naphthaldehyde
Some physico-chemical parameters of the newly synthesized Schiff bases were determined (Table 1).
Table 1.

Some physico-chemical quantities and spectral data of Schiff bases of 2-oxy-1-naphthaldehyde

Number
of mp, °C *Ry I;LJr:a/x Spectrum(,[or;r;;: IR spectrum, cm™ fEmpirIicaI Yield, %
g«;mpoun methanol ‘ormula
220(4.03), v(NH)=3352, v(C=0)=1593 (ketone), v(C=C, C=N)=1525,
260(3.91), 5(CH)=1481, 1445, 1375, 1328, 1230, v(SO2)=1129,
R-6 38442 0.78 290(4.13), 5(=CH)=034, 5(Ar)=824, 764, 684, 5(C-S-C)= 555 CaoHis OsNsS:Na | 78.3
335(3.76),
350(4.11)
232(3.75), v(OH)=3250, v(NH)=3100, w(C=0)=1651 (ketone),
265(3.88), v(C=C, C=N)=1592, 5(CH)=1461, 1413, 1392, 1333,
R-11 39242 0.63 320(4.06), v(S02)=1190, 8(=CH)=912, 3(Ar)= 817, 779, 737 CatH160:NsS 72.1
440(3.89),
470(4.00)
210(3.97), V(NH)=3449, 3247, 3162, W(C=0)=1626, 1606 (ketone),
240(4.13), v(C=C, C=N)=1570, 1529, §(CH)=1470, 1393, 1330,
R-14 38142 0.81 260(3.93), 1275, (C=S)=1238, 5(=CH)=952, 3(Ar)= 815, 778, 746 | CiH11ON:S 78.9
330(3.78),
365(4.04)
R-17 37322 0.74 220(4.05), V(NH)=3075, v(CH)-2886, W(C=0)=1669 (ketone), CsH1:0N3 82.7
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240(3.73), W(C=C, C=N)=1621, 1567, o(CH)=1435, 1313, 1242]
325(3.96), 1160, 8(Ar)=863, 794, 750, 5(C=N)=529
365(3.83),
445(4.09)
215(4.02), V(OH)=3485, 3111, W(NH)=3111, v(C=0)=1645
245(3.99), (carboxyl), V(C=0)=1581 (ketone), v(C=C, C=N)=1559,
R-18 36642 0.85 280(4.01), 5(CH)=1486, 1458, 1278, 1247, 5(OH)=1247, 8(Ar)=839,| CisH1,03NsCl 64.8
332(3.94), 829, 773, V(C-C1)=748, 3(C-Cl)= 455
335(4.07)

*System: CHCls:methanol (3:7)
The UV spectra of the synthesized Schiff bases and the starting compounds were studied by comparison (Figure 1).

3
<

200 300 4%8ax, um

Figure 1. UV spectra of the new Schiff base.

1)-2-oxy-1-naphthaldehyde, 2)-R-6 Schiff's base

In the ultraviolet spectrum of 2-oxy-1-naphthaldehyde, absorption maxima corresponding to n—c*, n—n* and n—n*
electronic transitions were observed at 222, 320 and 365 nm.

In the UV spectrum of the R-6 Schiff base, changes in absorption maxima related to n—c*, n—n* and n—n* electronic
transitions did not differ from the absorption maxima in the UV spectrum of 2-oxy-1-naphthaldehyde. However, at 260, 290 nm,
absorption maxima, which were characteristic of T—n* electronic transitions, appeared that were not observed in the initial
compound. These absorption maxima were observed in the weak energy region compared to the absorption maxima of n—m*
electronic transitions in the original substances.

In the IR spectrum of the Schiff base formed by 2-oxy-1-naphthaldehyde with norsulfazol-sodium, the main vibrational
frequencies were shown (Fig. 2).

04

3500 3000 2500 2000 1500 1000 500 350
cm-1

Figure 2. Schiff base IR spectrum of 2-oxy-1-naphthaldehydewith norsulfazole-sodium

The valence vibration frequencies of the NH group in the molecule were observed at 3352 cm™. At 1593 cm™® we can see
the valence vibration of the carbonyl group, and at 1525 cm™ we can see the valence vibrations related to C=C, C=N bonds.
Deformation vibrations of CH groups were observed at 1481, 1445, 1375, 1328, 1230 cm™* and vibrations related to the aromatic
ring at 824, 764, 684 cm™.

Valence vibrations of -SO2- groups at 1129 cm™ and deformational vibrations of C-S-C groups belonging to the thiazole
ring appeared at 555 cm. In addition, deformation vibration frequencies related to Schiff-based C=N bonds were observed at
647 cml, which indicates the formation of a new azomethine bond.

Experience part. The UV spectra of the synthesized Schiff bases were measured on a Shimadzu 12.80
spectrophotometer (cuvette 1x1), and the IR spectrum on a Perkin Elmer-10.6.1 (USA) device. The fluidization temperature of
compounds was determined on the PTP TU 25-11-1144 device. The thin-layer chromatography (TLC) method was used to
determine the purity of substances (plate Silufol UV-254, Czech Republic).

R-6 Schiff base synthesis. 1 mmol (0.172 g) of 2-oxy-1-naphthaldehyde was dissolved in 20 mL of 96% C2HsOH in a
200 mL flat-bottomed flask, and then 1 mmol (0.277 g) of a solution of norsulfasol sodium in ethanol was added. The obtained
reaction mixture is heated for 3 hours (70-80°C) with a countercooler connected. The progress of the reaction was monitored by
thin-layer chromatography, and after completion of the reaction, it was left at room temperature for 24 hours. The precipitated
reaction product was filtered off. The resulting precipitate was washed in ethanol (4x20 mL) and dried in a vacuum drying oven
for 3-6 h. R-6 is a dark brown powdery substance. The yield is 78.3% (0.337 g).

According to this method, new Schiff bases of 2-oxy-1-naphthaldehyde, shown in Table 1, were synthesized. Currently,
scientific and research work on determining the biological activities of substances is ongoing.

Conclusion. For the first time, new Schiff bases of 2-oxy-1-naphthaldehyde with amines of different nature (norsulfazol-
Na, sulfapyridazine, thiosemicarbazide, 2-aminopyrimidine, 4-amino-2-chloro-6,7-dimethoxyquinazoline) were synthesized. The
chemical structures of the synthesized Schiff bases were studied using optical spectroscopic methods (UV-, IR-). Absorption
maxima corresponding to n—oc*, n—n* and n—n* electronic transitions were observed in the ultraviolet spectrum of
compounds. In the infrared spectra, we can see the valence and deformation vibrational frequencies related to the Schiff-based
C=N bonds. This indicates the formation of a new azomethine bond.

In the future, the main goal of our scientific research work is to study the biological activities of these obtained Schiff
bases and determine the contribution of the azomethine bond or unshared electron pairs in the relationships between the
structures and biological activities of the substances. As a result, natural biologically active substances such as gossypol, which is
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a functional analog of 2-oxy-1-naphthaldehyde, can serve as the most promising model for explaining the biological activities of
Schiff bases.
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RESEARCH OF SOME TECHNOLOGICAL WASTES PRODUCED IN MINING AND METALLURGY
COMBINATIONS IN UZBEKISTAN
Abstract

Results: the optimal concentrations of the supporting electrolyte used for the determination of lead and copper(Il) ions from the
composition of cosmetics, the influence of the pH of the solution medium on the peak height during the analysis were studied,
and the optimal potentials for the determination of lead and copper (I1) ions by the stripping voltampermetric method were
selected. On the basis of the above studies, a highly sensitive method was developed for stripping voltammetric determination of
lead and copper(Il) ions from the composition of cosmetics using selective parameters. The developed method was used in the
analysis of various real samples.

Key words: trace element, cosmetics, lead, honey(ll), background electrolyte, stripping voltammetry, associated cations, buffer
solution.

O'ZBEKISTONDAGI KON METALLURGIYA KOMBINATLARIDA HOSIL BO'LGAN AYRIM TEXNOGEN
CHIQINDILAR TADQIQOTI
Annotatsiya

Magolada O‘zbekiston Respublikasi OKMK AJ va NKMK AT konchilik ishlab chigarishining texnogen xomashyosining rentgen-
fluoresans va atom emissiyasi tahlillari natijalari keltirilgan bo‘lib, ular tarkibida mis, rux, xrom kabi rangli metallar mavjudligi
ko‘rsatilgan. OKMK shlam va pulpa shaklidagi texnogen xomashyoning rentgen-fluoressensiyali tahlili pulpa tarkibida temir,
kremniy va alyuminiy, oltingugurt, kaltsiy va ittriyning ko'p migdorda mavjudligini ko'rsatgan. GMZ-2 texnogen xom ashyoning
atom emissiyasi tahlili shuni ko'rsatdiki, kompozitsiyada sezilarli migdorda gimmatbaho metallar mavjud: 1,02 g / t kumush va
0,501 g/t oltin, shuningdek, mis, rux, uran, xrom, nikel va boshqalar.

Kalit so'zlar: rentgen-fluoressensiya tahlili, atom emissiyasi tahlili, sanoat chiqindilari, uran, xrom, OKMK va NKMK.

HUCCJIEIOBAHUE HEKOTOPBIX TEXHOT'EHHBIX OTXO/10B 'OPHO-METAJIJITYPITHUECKHUX
KOMBUHATOB B Y3BEKUCTAHE
AHHOTaALUA

B crarbe npuBOAATCS pe3ynbTaThl peHTTeHO-(OIIyOPECIEHTHOTO H aTOMHO-9MHCCHOHHOTO aHATM30B TEXHOT€HHOTO CHIPhS TOPHO-
pyasoro npousBoactea AO AIMK u AO HI'MK Pecry6mmku Y30ekucTaH, KOTOpOE OKa3alo COAEpKaHNe IIBETHBIX METAJIOB
TaKuX, KaKk MeJb, IUHK, XpOM, MapraHell u Apyrue. PeHTreHo-(QIyopeceHTHRI aHaIn3 TEXHOTEHHOTO CHIPhs B BHJC IIIaMa U
myneinel AIMK, nokazano copepkanne B OOJBIINX KOJIMYECTBAX JKele3a, KpEMHHS W alIOMUHHSA, CEpPhbl, KaJblIUs U UTTPUS B
COCTaBe MYJIbIBI. ATOMHO-OMHUCCHOHHBIM aHATN3 TEXHOT€HHOTO ChIphsi ['M3-2 mokasai, 4To B COCTaBE UMEIOTCS 3HAYUTEIbHBIC
KOJIMYECTBA AParoleHHbIX MeTasuioB: 1,02 r/T cepedpa u 0,501 r/1 30710Ta, a Takke MEIH, IIMHKA, YpaHa, XpOMa, HUKEJS H Jp.
KiioueBble ciioBa: PeHTreHo-(IIyopeceHTHbIH aHaIn3, aTOMHO-3MHCCHOHHBIH aHaJIN3, TEXHOTCHHBIE OTXObI, ypaH, XpoMm, AO
AT'MK AO HI'MK.

BBenenne. B pesynprare nesTeNbHOCTH TOPHO-PYIHOTO Mpom3BojcTBa PecrmyOmmkm Y30ekucran, oOpasyloTcs B
6onpIINX 00bEMAaX XBOCTOXPAHMIIHIIA TEXHOTCHHBIX 00BEKTOB. B CBA3M ¢ 3TUM BcE OoJiee aKTyalbHOH CTAaHOBHUTCS Ipobiiema
KOMIUTEKCHOTO HCIIOJIb30BaHHs MHHEPAIBHBIX PECYpCOB M TEXHOICHHOTO CBHIpbs. B Xoze mccieqoBaHus. NPoO TEXHOTEHHOTO
CBIPBSI TIPEANpPUATHII IBETHON Metamnypriun PecryOnnku Y30ekucTaH ObUIO BBIBICHO 3HAYHUTEIBHOE COJCPIKAHUE BaKHBIX
IIBETHBIX MeTauoB. OOIEMUPOBOH MPOOIEMOH B TIOC/IEIHUE ECATUIIETHS CTaNa HEOOXOIMMOCTh 0OecredeHHs! 6e30TXOAHOTO
UCIIOJIb30BaHUA HEAP B KOMILUJICKCE C GCpe)KHblM OTHOIIICHHUEM K DKOCHCTEME. CepbeSHOCTb CUTYyalln 06ycnosne1-la IMOCTOAHHBIM
pOCTOM MacmTaboB M00BIYM MHHEPaIbHOTO CHIpbs. Bo3aeiicTBHE TOCIEAHMX Ha KOMIIOHEHTHI JaHAamadTra W Ha JFOaCH
0COOEHHO OTacHo.

TlonHoe HCHONB30BaHHE BCEX 0OBIBAEMBIX IMPHUPOIHBIX KOMIIOHEHTOB, @ TAKKE - CO3JAHHBIX M HAKOIUICHHBIX
YEIOBEKOM, CTAHOBHTCS BCE 0oJiee aKTyalbHBIM W SIBJISICTCS BaKHEWIINM HAIpPAaBICHHEM B HX HCIIOJB30BAaHHMH Ha OCHOBE
6€30TXO/IHBIX TEXHOJOTHH. MaKcHMallbHOE BOBJICYCHHE B IPOMBIIUICHHBI 00OPOT BCEX PECYpCOB MHUHEPAIBHOIO CHIPbS,
BKJIIOYAsi OTXObI MOBBIIIAIOT SKOHOMHYECKYIO 3P ()eKTHBHOCTh COBOKYITHOTO IIMKJIAa pabOT reoIOrHIecKoil, ropHOJ00bIBaOLIeH
U TepepabaTpiBatoniell oTpaciieil. JTO TakKe BaXKHO C IMO3MLHUH OXpaHbl MPHUPOABI MPU Pa3pabOTKEe MECTOPOXKACHUI H
JEATEILHOCTH 000TraTUTENbHBIX KOMOMHATOB. ['OpPHONPOMBILUICHHBIE OTXOZbl HMEIOT H3BICKAEMYIO U IHOTPEOUTENbCKYIO
LEHHOCTb. l3BlekaeMas LEHHOCTb — 3TO OOYCIOBJIEHHAs OCOOCHHOCTAMM BEILECTBEHHOTO COCTaBaKOJIMYECTBA LEHHOTO
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KOMIIOHEHTa, M3BJICKAEMOT0 B TOBApHYIO MPOIYKIMIO PAlMOHANEHBIM KOMIUIEKCOM METOJOB M allllapaToB Ha JAaHHOM dTare
Pa3BUTHS HAyKH, TEXHUKH U TEXHOJIOTUHI

OCHOBHOI TPUYMHOHN, OOYCIOBIUBAIOLUINNA CPABHUTEIBHO HEBBICOKHH YPOBEHB HCIOJB30BAHUS CHIPHEBBIX PECYpPCOB
MECTOPOXKICHHUH, SBISIETCSL TO, YTO HPH HAIMYMH B M3BICKAEMON TOPHOM MOPOJE HECKONBKUX IMOJIE3HBIX KOMIIOHEHTOB [1, c.
103], ropHO-MeTalTyprudeckue MPeANpHUATHS, B CBOEM OOJBLUIMHCTBE, OPUEHTHUPOBAHBI HA IMOJYYCHHE JIMIIL OJHOTO BHAA
ToBapHOH mpoxyknuu. [1o3ToMy B OTBalax HaKaIUTMBAIOTCS 3HAYMTENIBHBIC 3allachl BTOPUYHOTO MUHEPAIBHOTO CHIPBS [2, C.
280]. Ilo omeHKaM O3KCIIEpTOB, NpaKTHUYEeCKas peaau3alys yke pa3pabOTaHHBIX TEXHHYSCKHX PpEHNIeHHH I10 OCBOEHHIO
TEXHOTEHHBIX MecTopokaeHui [3, c. 10] mo3BomuT cokpaTuTh 00BEM m00BMM MHHepaidbHOTO chipbsi Ha 20-30%. Ilpm
GbIoTalMOHHOM 00OTAICHHH MEIHO-MOJUOICHOBBIX PY/ BBIXOJ OTBAJBHBIX XBOCTOB [4, c. 17], mpakTH4YecKH paBeH 00beMy
nepepaboTKU HCXOJHOTO CHIPBS, YTO OOYCIOBICHO HHU3KHM COJEpKaHHEM B HEM OCHOBHBIX KOMIIOHEHTOB. CKIaaupoBaHHE
XBOCTOB CBSI3aHO ¢ OOJIBIIMMH MaTepUabHBIMU 3aTpaTaMu [5, c. 64] U HAHOCUT HENOIIPAaBUMBIHM Bpe/ OKpy»Karomei cpene[9, c.
25]. Bmecte ¢ TeM, XBOCTBI OT MepepabOTKH MEIHBIX PYA SABIAIOTCA JOMOJHUTEIbHBIM HMCTOYHHKOM IOTYyYEHHUS MEAH,
MoaubeHa, 3070Ta, cepedpa, a TakKe LIEHHBIM CBIPhEM UL MOJyYCHUS! HEMETAIUIMYECKUX TOJIE3HBIX KOMIIOHEHTOB [6, ¢. 115]
(xBapua, cIroja, KAONUHA U T. A.), CTPOUTEIbHBIX MaTepHUasoB (L[EMEHT, KUPIHY, KepaMUUECKUE TUIUTKU H AP.), XUMUIECKOTO
coIpbst (Tmputa) [7, ¢. 20] 1 KOHIEHTpaTa YePHBIX METAIUIOB — MarHETHTA.

Ienmpro HacTOSIIETO MCCIEJOBAaHUE SIBISICTCS TPOBEACHNUE aHAM3a TEXHOTEHHBIX OTX0/I0B TOPHO-PYAHOTO ITPOU3BOJICTBA
MecTopoxaeHui Kansmakup u MypyHTay ¢ IpUMEHEHHEM COBPEMEHHOTO BBICOKOUYBCTBUTEIBHOTO 000Dy I0BaHUS

O0beKkTHI W MeToABI ucciaeqoBanus. OObeKTaMH Ul aHAIW3a CIY)KWIH TEXHOTCHHBIE OTXOJbI MeIeIUIaBHIBHOTO
3aBoga (MII3) AJManbIKCKOTO TOPHO-METAUTypPrHYECKOro KOMOWHATA U THIpOMETAILTypruieckoro 3aBoga Ne2 Hapowiickoro
I'MK. [ns ananmm3a ObUTH IPUMEHEHBI PEHTTeHO-()ITyOPECICHTHBIN 1 aTOMHO-3MUCCHOHHBIN C HHAYKTHBHO-CBSA3aHHOH TIa3MOit
MEeTOJbI crieKTpockonuu. 1o mpenBapHTENbHBIM pe3yabTaTaM aHalu3a 00pa3loB ILIaMa OBUIO YCTAHOBICHO HAIMYHE B HHUX
cleayromux KoMnoneHnros: Fe20s, SiOz, , MgO, Al203, CaO u CuO.

B pabore wncnomp3oBami: BBICOKOIPOM3BOAUTENBHBI SHEPTOANCIICPCHOHHBI PEHTTCHOBCKHHA  ()IIyOpeCIeHTHBIH
criekrpometp — Rigaku NEX CG EDXRF Analyzer with Polarization in set — 9022 19 000 SIroH¥s; SMUCCHOHHBIN CIIEKTPOMETP
C HHIYKTHBHO cBsi3aHHOM miasmoii ICPE-9000 «Shimadzuy, Kuoto SInoHus; KOHIIEHTpUpOBaHHas cepHas kuciota H2S04 (xu),
XUMHYecKast 0ObIYHAsI 1 MEpHast OCya.

ATOMHO-5MHCCHOHHOH CIIEKTPOCKOIHEH ¢ MHIYKTHBHO CBSI3aHHOH IIa3MOH yCTaHOBIJIEHO, YTO B MP00ax TEXHOT'€HHOTO
CBIPhSI TPHCYTCTBYIOT KaK IIOJMMETAJUIBI, TaK M JParoleHHble M pacCesHHbIe 31eMeHThl. CyIIeCTBEHHOE COAEpKaHHE
JIparoleHHBIX MeTaJuioB 30510Ta (AU) u cepedpa (AQ), B mutamax HI'MK no cpaBHeHHIo ¢ TakoBeIME psifa npeanpustuii AIMK
OOBSCHAETCS TEM, YTO CaMO HCXOJHOE CBHIPhE — PyZa MEeCTOpoXkaeHHs MypyHTay, HcHonb3yemoe ['mapoMeTamTyprudecKiuM
3aBogoM 2 HI'MK wusHawanpHO Oorara 30510TOM, cepeOpoM M ypaHOM, B TO BpeMs Kak pyza MmecTtopoxiaeHus Kampmakup,
nepepabarpiBacmast Ha AT MK, siBisieTcs TOJMMETAIUTHYECKOM 1 OCHOBHBIM MaKpOKOMITOHEHTOM cuutaercst Meap (Cu).

Pe3yabTaThl M uX odcy:kneHne. PeHTreHO-()IyopecieHTHEIN aHai3 Npo0 MITamMa MokKasajl, YTo OOJbIle BCEro B €ro
cocTaBe HaXxoJUTCs sxene30 - 58,2%, 3a HUM ciienyeT kpeMHui 23% u amomunuit 6,5%. Taxxke MPUCYTCTBYIOT U MHOMKECTBO
JPYTHX 3JIEMEHTOB, MMEIOIINX OO0JIbIIOE 3HAYESHHE /I HapoaHOTo Xo3siicTBa: Maruuii (MQ), cepa (S), kanbiuii (Ca), kamuii (K),
menp (Cu), nmHk (ZNn) u MHOTHE Apyrue. PesynbraTel peHTreHo-(IyopeclieHTHOro aHali3a Npe/cTaBiIe sl B Tabmume 1.

Tabmmma 1.
Pentreno ¢ayopecnenTHslit aHamu3 npo6 nmama MI13

Oopasen Conepxanue Odpazen Conepxanue
Ne XgBocrer MIT3 (%) oxcuaa jieMenTa Ne XgBocrsl MII3 (%) anementa
1 MgO 0.886 1 Mg 121
2 Al203 5.10 2 Al 6.5
3 SiO 18,8 3 Si 23.0
4 SO3 0.858 4 S 0.979
5 K20 1.06 5 K 2.76
6 CaO 1.02 6 Ca 2.43
7 TiO, 0.168 7 Ti 0.341
8 Cr203 0.0223 8 Cr 0.0649
9 MnO 0,014 9 Mn 0.0791
10 Fe03 194 10 Fe 58.2
11 CuO 0.153 11 Cu 0.881
12 ZnO 0.215 12 Zn 1,17
13 Ga;03 0.0452 13 Ga 0.0059
14 As;03 0.0547 14 As 0.075
15 Rb,O 0.0242 15 Rb 0.201
16 Sro 0.0031 16 Sr 0.0192
17 ZrO 0.161 17 Y 18
18 MoOs 0.547 18 Zr 0.896
19 SnO; 0.214 19 Mo 0.273
20 Sh,03 0.249 20 Sn 0.114
21 BaO 0.246 21 Sb 0.152
22 PbO 0.524 22 Ba 0.141
23 U203 0.0036 23 Pb 2.33
24 Na,O 0.0057 24 U 0.0023

HccenenoBanue cocTaBa IUIaka MOKa3bIBAET HAUUTEIBHOE COZEPKAHUE JKeJle3a, KPEMHUS, allFOMUHUS, Kalusl, aTFOMUHU
u T. 1. [IpuMedarensHO TO, 9TO B COCTaBe 00pa3na IIIaka HMeeTcs ypaH.
Hcxonnas penrreHorpamma nutamMa MII3 npuBoaurcs Ha pucyske 1
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Puc. 1. Pentreno-dayopurpamma odpasmos nuiama MII3
IIpucyrcTBue  yka3aHHBIX 3JIEMEHTOB B  TEXHOTEHHBIX OTXOJaX TOPHO-METAJLTyprHUCKOTO  IPOM3BOJCTBA
MOATBEP)KAACTCSI  pe3yabTaTaMH aTOMHO-3MHCCHOHHON CHEKTPOCKONMHM C HMHAYKTHBHO-CBA3aHHOM IU1a3sMoi. Pesynbrarel
aHaJIM3a NpeACTaBICHbI B Tabnue 3.

Tabauua 2.
Pe3yabTaThl aTOMHO-IMHCCHOHHOI CIIEKTPOCKONMH ¢ HHAYKTHBHO cBsi3aHHOI miasmoii (A9C-HUCII), r/t (Illnamer I'M3-
2)
Obpaszen Conep:xanne Odpaszen Conep
No XBoctel TM3-2 /T 3J1eMeHTa Ne XBoctel I'M3-2 /T 3J1eMeHTa

1 Ag 1,02 26 In 0315
2 Al 50800 27 K 27900
3 As 64.1 28 Mg 13100
4 Au 0,501 29 Mn 328

5 Ba 734 30 Mo 174
6 Be 2,08 31 Na 18800
7 Bi 1,86 32 Nb 7

8 Ca 18900 33 Ni 434
9 Cd 0,107 34 P 775

10 Ce 39,9 35 Pb 6.35
11 Co 14,3 36 Rb 53

12 Cr 70,9 37 Ta 0,855
13 Er 2,39 38 Th 135
14 Eu 121 39 Ti 3640
15 Fe 37500 40 U 2,53
16 Ga 19,3 41 v 169

17 Gd 328 42 Zn 66,7
18 Ce 39,9 43 Pb 635
19 Nd 215 44 Sr 140

20 S 12800 45 W 2,66
21 Sb 0,649 46 Y 143
22 Sc 103 47 Yb 1.99
23 Se 0,94 48 zr 84,6
24 Sm 2,47 49 Hf 1,39
25 sn 11,9 50 Cu 48,9

Hccnenoanune cocraBa nmpo6 TexHOoreHHBIX 0TX070B HI'MK I'M3-2 noka3siBaeT 3Ha4MMOE COJIep KaHUEe APAroleHHbBIX H
pPEeOKMX METaJUIOB: 30JI0Ta, cepebpa, Lepusl, HUPKOHUS, caMapus, radHHsS W JPYTUX, 4TO JeNlaeT aKTyalbHBIM pa3paboTKy
MHHOBAIIMOHHBIX TEXHOJIOTUI IO M3BJIEUYEHHIO STHX METAJUIOB M3 IIJIAMOBBIX OTXOOB.

BeiBoa. B pesynbrare nesTensHOCTH TOPHO-PYIHOTO MPOM3BOACTBa PecryOinkn Y30ekucTaH, 00pa3yroTcst B GONBIINX
00bEMax XBOCTOXPAHWIMILA TEXHOTEHHBIX OTXOMOB. B CBs3M ¢ 3TUM Bce Ooyiee aKTyalbHOH CTaHOBHTCS mpoOiieMa
KOMIUIEKCHOTO HCTIOIB30BAHIS MUHEPATBHBIX PECYPCOB M TEXHOTEHHOTO CHIPBSI.

B xone nccnenoBanust mpo06 TEXHOTEHHOTO CHIPhS MPEANPUSATHI [BETHOW MeTaurypruu PecyOmmku Y30ekucran ObU10
BBISIBIICHO 3HAUUTENIBHOE COJAEPKAHWE BAXKHBIX IIBETHBIX METAUIOB. OTO MO3BOJSIET IPOTHO3MPOBATH JallbHEHIIIee
UCIIOTb30BAHIE TEXHOTE€HHOTO CHIPBSI.

Pentreno-ayopecrienTHEIN aHanM3 MO0 IUTaka MOKas3ad, Y4To OOJbIe BCETO B €ro cocTaBe kenesza 58,2%, 3a HEM
crenyet kpemunit 23,0% u amomunuit 6,5%. Tarxke MPUCYTCTBYET M MHOTHE IPYTHE 3JICMEHTHI, HMCIOIIUE OOJBbIIOE 3HAUCHHUE
JUIsL passIMYHbIX OTpacieil HapoaHoro xo3siicrBa: marauit (MQ), cepa (S), kanbumit (Ca), xamuit (K), mens (Cu), uusk (Zn) u
JApyrue. OTXOJI]:I MCACIIJIAaBHIIBHOI'O 3aBOJa AT'MK MOTI'YT MCIIOJIb30BAaThCA B KAYE€CTBE OCHOBHOI'O KOMIIOHEHTA CTPOUTEJIbHBIX
MaTepuanoB (LIeMEeHT, KUPIHY, KepaMU4eCKUe IUIUTKU U Jp.), XUMHUECKOTO ChIPhS (ITUPUTA) U KOHLIEHTPaTa YEPHBIX METAJIOB —
MarfeTuTa. A B coctaBe nmpo6 nuama I'mapomeramryprudeckoro 3aBoga Ne2 HI'MK coBpeMeHHBIMHE (DH3HKO-XUMIYECKUMU H
(hU3HYECKUMHU METOIAMH aHaJIM3a BBISBICHO 3HAYUTEIHLHOE CO/IepKaHne OIaropoaHbIX MeTamuio 3010Ta (AuU) u cepedpa (AQ), a
Taoke paguoakTHBHOTO ypasa (U), 9To maeT mpeamochuIku Il JaTbHEHIINX UCCIEeNOBAaHUH O JOU3BICUCHUIO STHX IEHHBIX
KOMIIOHEHTOB U I'TyOOKO# epepaboTKN BTOPHIHBIX CHIPHEBBIX PECYPCOB B paMKaxX KOHIEIIUH «3eTeHOH XUMUM.
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STUDY OF THE AMOUNT OF HEAVY METALS IN AMARANTA
Abstract
This article is devoted to the study of the amount of heavy metals and the analysis of the composition of leaves, stems and roots
of 3 varieties of amaranta brought from the USA and grown in the Republic.
Keywords: chemical composition, plants, amaranth, heavy metals, leaves, root, stem.

HUCCIEJOBAHUE KOJIMYECTBA TSI)KEJIBIX METAJIJIOB B COCTABE AMAPAHTHI
AnHHOTAIHS
Ota CTaThs MOCBAIICHA H3YYCHUIO KOJMYECTBA TSDKENBIX METaJUIOB M aHAIN3y COCTaBa JINCThEB, CTEOJIM U KOPHH 3 —X COPTOB
amapanThl, npuBe3eHHBIX n3 CILIA 1 BEIpalieHHBIX Ha TEpPUTOPHU PecyOmuK.
KiiodeBble ¢10Ba: XUMHIECKHH COCTaB, PACTEHHS, aMapaHTa, TSHKENbIE METaIUIb, TUCThS, KOPEHb, CTE0EIb.

AMARANT TARKIBIDAGI OG’IR METALLAR MIQDORINI TADQIQ ETISH
Annotatsiya
Ushbu magola AQSH dan olib kelingan va Respublikamiz hududida etishtirilgan 3 ta navli amarantni bargi, poyasi va ildizi
tarkibini tahlil qilish, og’ir metallar miqdorini o’rganishga bag’ishlangan.
Kalit so’zlar: kimyoviy tarkib, o’simlik, amarant, og’ir metallar, barg, ildiz, poya.

Kirish. Rivojlanib taraqqiy etayotgan mamlakatimizda barcha rivojlanayotgan sohalar kabi ozig-ovqgat va chorvachlik
sohalarida ham juda ko’p yangiliklar va Imiy ishlar amalga oshirilmoqda. O‘zbekiston Respublikasi Prezidentining “Respublika
0zig-ovqat sanoatini jadal rivojlantirish hamda aholini sifatli 0zig-ovqat mahsulotlari bilan to‘lagonli ta’minlashga doir chora-
tadbirlar to‘g‘risida” 2020-yil 9-sentabrdagi PQ-4821-sonli garoriga muvofiqg, insonlar salomatligiga foyda keltiradigan foydali
va to’yimli oqig-ovqat mahsulotlarini ishlab chiqarish, bunday mahsulotlarni ishlab chiqarish uchun esa to’yimli ogsilga boy
o’simliklarni mahalliylashtrib, ekib, o’stirish, ularning kimyoviy tarkibini o’rganib, foydali hususiyatlarini toppish ilg’or
magsadlardan biri hisoblanadi.

Aholini sog’lom ovqatlanishi sohasidagi davlat siyosatining muhim konsepsiyasi birinchi navbatda sog’lom
ovqatlantirish industriyasini yaratish bo’yicha masalalar va asosiy yondashuvlarni belgilab olish zarur.

Ozig-ovqat mahsulotlarini iste’mol qilishning asosiy tendensiyasini tahlil qilish shuni ko’rsatadiki, oziq-ovgat
mahsulotlarini gimmatbaho ozigaviy moddalar bilan boyitish yo’li orqali muammolarni bir gismini echish mumkin. Ularni
dicbalansida esa kasalliklarni sodir bo’lish xavfi oshishi kuzatiladi. Bu kasalliklarga rak, yurak-gqon, oshgozon ichak traktlari
funksiyasini buzilishi, osteoporoz, semirish kabilar kiradi.

Mugqobil yo’llarni izlash orqali sog’lomlashtirish darajasi, sog’lom hayot davomiyligi, aholini kasallanishini kamaytirish,
inson organizmini himoyalash genofondni saglash muammolarini kompleks echish dolzarb hisoblanadi.

Biz ham o0’z ilmiy ishmizni amalga oshirishda AQSh-dan olib kelingan va 0’zimizda ekib, mahallilashtirib o’stirilgan
amarant o’simligini tanlab oldik. Avvalari amarant o’simligi gulzorlarda, ko’chalarda, hovlilarda manzarali o’simlik sifatida ekib
yetishtirilgan. Bu o’simlikning dorivor hususiyati 0zig-ovqat sanoatida chorvachlikda qo’llash mumkunligi haqida ko’pchlik
odamlar yetarlicha ma’lumotga ega bo’lmaganlar.

Mavzuga oid adabiyotlar tahlili. Bugungi kunga kelib, bu o’simlikning juda ko’p turi bo’lib, ularning bargidan,
urug’idan, gulidan ozig-ovqatda sanoatida chorvachilikda qo’llash asosida ogsil, vitaminlar va yog’ olish mumkunligi hagida
ma’lumotlar keltirilgan va ko’pchlik olimlar bu o’simlikning kimyoviy tarkibi bilan qiziqib, ilmiy ishlar olib borishganlar.

Biz ham 0’z ilmiy ishimizni amalga oshirishda AQSH olib kelingan va Amaranth red, garnet va tricolor urug’larini
mahallilashtrib ekdik. O’sib chiqqan amarant bargi kimyoviy tarkibini o’rganib chiqdik. Ko'plab ilmiy tadgigotlar natijasida
amarantning noyob kimyoviy tarkibi: vitamin-mineral va ozugaviy komponentlar mavjudligi, ogsil migdori yuqori ekanligi
o’rganilgan, O'simlik ko'plab mikro va makro elementlarning manbaidir [1-3,7-9,11].

Amarant donidan moy (7%) olinadi. Urug‘lik hosildorligi 22 ts/ga gacha. O'rta mavsum - 110 kun. Urug'lardagi protein
miqdori 20,6% ni tashkil giladi [5,6,10]. Bargida 20,77% oqgsil miqdori. O'simlik balandligi 180 sm dan 210 sm gacha. Poyasi
yashil, barglari gizil. Panikula uzunligi 58 sm, gizil, ixcham. Urug'lari og. 1000 ta urug'ning vazni 0,8 g. Dondan un va saryog'
tayyorlanadi. Ekish: gator oraliglari 45 sm. Har bir chizigli metrda ketma-ket 5-6 donadan hosildor o’simliklar mavjud.

30 kunlik Amaranth red garnet tricolor 100 kunlik Amaranth red garnet tricolor
ko’chatlari o’simligi
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1-rasm. Amarant o‘simligi.

Bu rasmda o’simlikning 30 kunlik ko’chati bilan 100 kunlik o’sib yetilgan amarant o’simligi aks etilgan. O’simlik iglim
sharoitiga juda yaxshi moslashdi, qurg'ogchilikka chidamli, issiglik va yorug'likni yaxshi ko'radigan, 0'z-0'zini changlatadigan va
turli xil kasalliklarga chidamlidir. Yangi joyga tez va oson moslashdi, Ortigcha sug’orish va mehnat talab gilmadi, sho’rlangan
yer maydonlarida ham yaxshi o’sadi. Barglari C, E vitaminlari, karotin, minerallar - kaliy, kaltsiy, fosfor, magniy, temirga boy.
Shuning uchun, quritilgan shakldagi bu navning barglari vitaminli o'simlik choyini tayyorlash uchun ishlatiladi. Amarant iyun
oyning oxirida gullay boshladi va bu holat kuz oyigacha davom etadi. Amarant o’simligining bargi, poyasi qoramol va qushlar
uchun oziqa sifatida ishlatiladi. Amaranthning mevalari va barglari bilan oziglangan uy hayvonlari yaxshi o'sadi va kamroq kasal
bo'ladi. O'simlik ozgina yashil rangga ega.

Tadgiqot metodologiyasi. Amaranth red garnet tricolor o’smligining 110 kunlik o’sib yetilgan o’simlikning bargi,
poyasi, ildizi tarkibida og’ir metallar gancha miqdorda ekanligini bilish magsadida laboratoriyada sinov tajribalar o’tkazdik.

ﬁ @ g Amarant bargi
% Amarant poyasi
o -

l_’//,‘i--,\ % Amarant ildizi
- i ,“ 3 7 : \"‘ 2

b T ol

2-rasm. Amarantni bargi, poyasi va ildizi namunalari.

Barra yoki quritilgan dorivor o’simlik xomashyosi maxsus jihoz va moslamalar (pichoq, tegirmon, havoncha va
boshgalar) yordamida 2 mm dan oshmagan zarrachalar o’lchamigacha maydalanadi.

Platinali, farfor yoki kvarsli tigel 550-600°S gacha 30 min davomida gizdiriladi, eksikatorda sovutiladi va tortiladi. Tigel
o’zgarmas massagacha qisdiriladi. 1 g atrofida namuna yoki 3-5 g quritilgan o’simlik xomashyosi tayyorlangan tigelga
tekshirilayotgan namunani bir tekisda tagsimlagan holda joylashtiriladi. Tigeldagi sinovdan o’tkazilayotgan namuna 1 soat
davomida 10-105°S ehtiyotkorlik bilan gisdiriladi va keyin 550-650°S haroratda yondiriladi.

Tekshirilayotgan namuna tigelda ehtiyotkorlik bilan gizdiriladi. Tigel eksikatorda sovutiladi va tortiladi. Bu jarayon
doimiy og’irlikkacha takrorlanadi. Bunda zollar qotib qolmasligi shart.

Yondirish davrida olov hosil bo’Imasligi kerak. Uzoq vaqt davomida qizdirishda agar qora zarrachalar mavjud bo’lsa,
unda uni issiq suvda ishlov beriladi, qog’oz filtrda filtrlanadi. Cho’kma va filtr yondiriladi, zol bilan filtrate birlashtiriladi,
ehtiyotkorlik bilan quritiladi. Undan keyin zol solingan tigel eksikatorda sovutiladi va tortib olinadi. Yondirish jarayoni
preparatni zol qoldig’i doimiy massagacha takrorlanadi, sig’imi 100 ml-1i o’Ichov kolbasiga solinadi va erituvchida (5% HNO3)
eritib olinadi. 100 ml preparat filtrlanadi va tahlil gilinadi.

Tahlil va natijalar. Amarantning bargi (1), poyasi (2) va ildizi (3) tarkibidagi 6 ta nomli og’ir metallar miqdori tajriba
yo’li bilan aniqglandi.

Quyida amarantning bargi, poyasi va ildizi tarkibidagi og’ir metallar miqdori 1-jadvalda keltirilgan.

1-jadval
Amarantning bargi, poyasi va ildizi tarkibidagi og’ir metallar miqdori
Ne Korsatkichlarni nomlanishi Sinov natijalari
1 2 3
1. Simobni massaviy ulushi, mg/kg
2. Mishyakni massaviy ulushi, mg/kg
3. Kadmiyni massaviy ulushi, mg/kg 11,82 0,02
4. Temirni massaviy ulushi, mg/kg 4,48 2,34 2,27
5. Ruxni massaviy ulushi, mg/kg 0,77 0,52 0,21
6. Qo’rg’oshinni massaviy ulushi, mg/kg 7,33

Jadvaldan ko’rinib turibdiki, amarantning bargi, poyasi va ildizi tarkibida simob va mishyak aniqlanmadi. Ildizida
kadmiy, poyasi va ildizida esa qo’rg’oshin aniqlanmadi.
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Temir va rux metallari amarantning bargi, poyasi va ildizi tarkibida mavjudligi aniqlandi. Bu esa o’simlik etishtirilgan

joydan uzoq bo’lmagan joyda temir saqlanadigan omborni yaqinligi sabab sifatida qaraldi.

Xulosa va takliflar. Demak, Respublikamiz hududlarida mahalliylashtrib ekilgan Amaranth red garnet tricolorning

bargi, poyasi, ildizining tarkibidagi og’ir metallar 0’rganildi, o’zimiz uchun keraklari bo’lgan ma’lumotlar olundi:

Amarant 0’ismligi oziq-ovqgat sanoatining turli tarmoqlarida qo’llash mumkin;
Amarant o’simligini har qanday iqlim sharoitida o’strish mumkun va o’strish davrida bir necha martta hosil olish

mumkun.

Tajribalarimizni davom ettirgan holda, keyingi ilmiy ishlarimizda amarant o’simligining boshqa turlarini Amaranth grent

red microgreens va red garnet amaranth kabi turlarning bargi, poyasi, ildizi tarkibidagi og’ir metallar miqdorinihg oziq-ovagat
mahsulotlariga ta’siri mavjudligini ta’kidlash o’tish lozim.
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RUX IONINI INVERSION VOLTAMPEROMETRIK USULDA OQAVA SUVLAR TARKIBIDAN
ELEKTROKIMYOVIY SENSOR YORDAMIDA ANIQLASH

Natijalar: rux ionini ogava suvlar tapkubunan aniqlashda foydalaniladigan ishchi elektrodni to’g’ri tanlash, uni ishga tayyorlash,
fon elektrolitining magbul konsentratsiyasi, analiz olib borishda foydali cho‘qqi balandligiga elektrolizorga beriladigan tok kuchi,
yig’ilish vaqti eritma pH muhitini ta’siri o‘rganildi va inversion voltamperometrik usulda rux ionini aniqlashning maqbul
potensiallari tanlab olindi. Yuqoridagi o‘rganishlar asosida tanlab olingan prametrlardan foydalanilgan holda rux ionini oqava
suvlar tarkibidan inversion voltamperometrik aniglashning yangi usuli ishlab chiqildi. Ishlab chigilgan usul turli xil real
namunalar tahlilida qo‘llanildi.

Kalit so‘zlar: mikroelement, ogava suvlar, rux, fon elektroliti, inversion voltamperometriya, yondosh kationlar, bufer aralashma,
elektrokimyoviy sensor.

ONPEJAEJEHUE HOHA IUHKA B CTOYHbIX BOJAX UHBEPCUOHHBIM BOJIbTAMIIEPOMETPUYECKUM
METOJAOM C UCHTIOJIb30BAHUEM SJIEKTPOXUMHUYECKOI'O CEHCOPA
AHHOTaALIUA

Pe3ynbraThl: NpaBUIBHBIA BHIOOP PabOYero 3JIEKTpoja Ul ONPEENeHHs HOHOB IMHKA M3 COCTaBa CTOYHBIX BOJ, €ro
HOJrOTOBKA, ONTHMAJbHAs KOHIEHTpALHs (JOHOBOTO SJIEKTPOJINTA, MOIHOCTh TOKa, [OIABAEMOT0 Ha 3JIEKTPOJIH3ED, /10 BHICOTHI
HOJIE3HOTO /IS aHaIW3a THKa, BpeMs cOopa, u3ydeHo BiusHue pH cpenpl pacTBopa M MOA0OpaHbl ONTHMAJIbHbBIEC MTOTSHIMAIBI
JUISL OIpeNeeHusT HOHOB IMHKA HWHBEPCHOHHO-BOJBTAMIIEPOMETPHUYECKHM METOJOM. Ha OCHOBaHMM BBIICH3JI0KEHHBIX
HCCIeIoBaHNi pa3paboTaHa HOBasi METOIUKA WHBEPCHOHHO-BOJIBTAMIIEPOMETPUYECKOTO ONpEeIeHHs] HOHA IIMHKA U3 COCTaBa
CTOYHBIX BOJl C HCHOJB30BaHMEM BBIOPAHHBIX IMapaMeTpoB. Pa3paOoTaHHBIAH METOA NMPUMEHSJICS IPH aHAIU3E Pa3InYHBIX
peanbHbIX 00pa3IoB.

KiioueBble c€10Ba: MHKPODJIEMEHT, CTOYHBIC BOJBI, LHMHK, (DOHOBBHI 3JIEKTPOJMT, HWHBEPCHOHHAS BOJBTAMIIEPOMETPHS,
MOoOOYHBIE KaTHOHEL, Oy(depHas cMech, YEKTPOXUMHUUECKII CEHCOP

DETERMINATION OF ZINC ION IN WASTEWATER BY INVERSION VOLTAMPEROMETRIC METHOD USING
AN ELECTROCHEMICAL SENSOR
Abstract

Results: correct selection of the working electrode used for the determination of zinc ion from the composition of wastewater, its
preparation, optimal concentration of the background electrolyte, the current power supplied to the electrolyzer to the peak height
useful for the analysis, the collection time, the influence of the pH environment of the solution was studied and optimal potentials
for zinc ion determination by inversion voltammetric method were selected. Based on the above studies, a new method of
inversion voltammetric determination of zinc ion from the composition of wastewater was developed using selected parameters.
The developed method was used in the analysis of various real samples.

Key words: trace element, wastewater, zinc, background electrolyte, inversion voltammetry, side cations, buffer mixture,
electrochemical sensor.

Kirish. Bugungi kunda insonlarning sanoat, xo’jalik, oziq-ovgat, mahsulotlariga bo’lgan talabi yildan-yilga ortib
bormoqda, bu esa atrof muhitga xususan ogava suvlarga chiqgariladigan turli xil chigindilarning migdori oshishiga olib kelmogda
[1-2]. Atrof muhitga chigadigan chigindilar natijasida flora va faunaning zararlanishi keskin ortishi kuzatilmogda, bu esa hozirgi
kun analitiklari oldiga yanada aniq, to’g’ri usullarni ishlab chiqish mas’uliyatini oshirmoqda. Sababi birinchidan bu
mahsulotlarni zamon talabiga javob berishi uchun sifatini nazorat qilish, ikkinchidan bu mahsulotlarni ishlab chigish mobaynida
ajralib chigayotgan chigindilarni atrof-muhit ob’yektlarini zararlashini oldini olish, uchinchidan og’ir metallarning oqava suvlar
tarkibida ko’payib insonlar sog’lig’iga zarar yetkazishi dolzarb muammolar qatoriga kirib bormoqda. Aynigsa sanoat va xo’jalik
korxonalaridan ajralib chigayotgan chigindilar oqava suvlarning og’ir metallar bilan zararlanishiga va bu suvlarning turli yo’llar
bilan inson organizimiga kirishi tufayli turli xildagi og’ir kassalikklarga sabab bo’lmoqda. Yuqoridagi muammolarni hisobga
olgan holda ushbu tadgiqot ishi yugori kanserogen ionlar gatoriga kiruvchi rux ionini ogava suvlar tarkibidan aniglashga
bag’ishlanadi.

- 414 -


mailto:msayfiyev351@gmail.com
http://www.uzmuxabarlari.uz/

0O¢zMU xabarlari Bectnuxk HYY3 ACTA NUUz | KIMYO | 3/1 2023

Tajriba gismi. Materiallar va uslublar. Analiz natijalari grafit asosidagi elektrokimyoviy sensor, to‘yingan kaliy
xloridli solishtirma elektrod, hamda katta yuza sathiga ega yordamchi grafit elektrodidan tuzilgan elektrolizyor, xamda
kompyuter bilan ta’'minlangan ABC-1.1 qurilmasi yordamida gqayd gilindi. Bundan tashqari tadgigot ishida analitik tarozi:
ACZET PVT LTD CY 224C; Shvetsariyada ishlab chiqarilgan pH metr pH/Mv/TEMP m FiveEasy F20 va magnitli
aralashtirgich MS-H280-Pro qurilmalaridan foydalanildi [3].

Biz ushbu tadgiqot ishini birinchi navbatta ishchi qurilmamiz, hamda elektrokimyoviy sensorni ishga tayyorlashdan
boshladik. Buning uchun:

1. Voltanalizatorni ishga tayyorlash.

Analizator, elektrokimyoviy sensor "EM-04 moduli" va shaxsiy kompyuterni kuchli elektromagnit maydon manbalaridan
(kuch transformatorlari, elektr dvigatellari, elektr pechlari) minimal tebranishlari bo'lgan xonadagi stolga o'rnatilmaydi.

ABC - 1.1 voltametrik analizatorining orga panelidagi mos keladigan ulagichga kabel orgali "EM-04 moduli" ni
mikroprotsessor blokiga ulanadi.

Analizator va kompyuterni quvvat manbaiga ulanadi.

2. Elektrodlarni ishlatishga tayyorlash.

2.1. EVL - 1M4 solishtirma elektrodini tayyorlash.

Ishlatishdan oldin elektrodni quyidagicha tayyorlash kerak:

+ Kauchuk halqani pastga siljitiladi;

* Elektrod bo'shlig'ini bidistillangan suv bilan yuviladi;

* To'ldirish teshigidan pipetka yordamida elektrod bo'shlig'ini kaliy xloridning to'yingan eritmasi bilan to'ldiriladi;

* Elektrodni kaliy xloridning to'yingan eritmasida 48 soat davomida qoldiriladi;

2.2. O'Ichov (ishchi) elektrodini tayyorlash.

Ishchi elektrod (ES)ni ishlatishdan oldin o'Ichov elektrodining ishchi yuzasi etil spirti bilan artib, bidistillangan suv bilan
yuvilishi kerak, bu esa tishli teshikka namlik tushishiga yo'l go'ymaydi.

Keyingi ishlarimizda rux ionnini inversion voltamperometrik(IV) usulda ES yordamida aniglashning qulay sharoitlarinin
tanladik. Birinchi navbatta rux ionini IV usulda aniqlashda fon elektrolitning tasiri o’rganildi.

Elektrokimyoviy reaktsiyani nazorat gilish muhitning proton berish aktivligida fon elektroliti va bufer aralashmasining
rolini va aniglanuvchi ionning konsentratsiyasini butun elektroliz davomida gat'iy belgilangan chegaralarda nazorat gilish talab
gilinadi. Tajribalar davomida quyidagi eritmalar fon elektrolit sifatida ishlatiladi: 0,1 M H3POs; 0,2 M HCI; 1,0 M KSCN; 0,1 M
HsPO4 +0,1 M KNOs; 1,0 M KCI + 0,2 M HNOs; 1,0 M LiCl; 1,0 M KNOs va 1,0 M NaNOsz + 1,0 M HF. Ushbu fon
elektrolitlari, hamda buffer aralashmalaridan foydalanishda biz ularning turli xil hajm va konsentrasiyalaridan foydalandik [4].

Fon elektrolit tannlashdan oldin oddiy bidisstillangan suv ishtirokida rux ionini aniqlab ko’rildi. Bunda dastavval
aniqlanayotgan ionimiz, yani rux ionlarini o’zida saqlagan aniq konsentrasiyali standart eritmadan (10000 mkg/dm?®) 1,0 ml olib
elektrokimyoviy yacheykaga solindi va ustiga 24 ml bidistillangan suv qo’shildi. Hosil bo’lgan eritma tahlil gilinganda hech
ganday analitik signal kuzatilmadi. Sababi eritmaning elektr o’tkazuvchnligi pastligi, hamda eritmada aniqlanayotgan metal
ionlarining aktivligi past bo’lishidir. Bunday hollarda fon elektrolit eritmalardan foydalanish magsadga muvofiq bo’ladi va
tahlilning ishonchliligini taminlaydi. Olingan natijalar 1-rasmda keltirilgan.

1 - rasm. Rux ionini - : . :
standart eritmasidan fon
elektrolitsiz aniglash grafigi

Ushbu rasmdan shuni xulosa gilish mumkinki, biz 0’zida rux ionini saglagan eritmalarni to’g’ridan to’g’ri bidistillangan
suv ishtirokida aniglash imkoniyatiga ega bo’lmaymiz. Bunday hollarda fon elektrolitlari hamda buffer aralashmalaridan
foydalanish zarur va magsadga muvofiq bo’ladi [5].

Yuqoridagilarni hisobga olgan holda ruxning standart eritmasidan 1,0 ml olib turli xil hajm va konsentratsiyalarda fon
elektrolitlaridan va buffer aralashmalardan qo’shib borildi. Bu jarayonda rux ionini intensiv cho’qilari hosil bo’lishi kuzatildi va
eng yaxshi analitik signalga garab tegishli fon elektrolitining hajmi va konsentrasiyasi tanlab olindi. Olingan natijalar 2-rasm va
1-jadvalda keltirilgan.

53]

2 — rasm. Rux ionini standart
eritmadan  aniglashda  fon
elektrolit tasiri

1 - jadval
Rux ionini inversion voltamperometrik aniglashda fon elektrolit ta’siri(tok kuchi = 2,0 mkA; t=120 s; Czn?* =10 mkg/dm?)

Zn2+
Fon elektrolit tabiati va konsentrasiyasi

E, mv Hy, mkA
0,1 M H3PO4 -900 8
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0,2 M HCI -920 18
0,1 M KSCN -1100 11
0,1 M H3PO4+0,1 M KNOs -990 22
1,0 M KCI+0,2 M HNOs -930 17
1,0 M LiCI -790 12
1,0 M KNOs -830 10
1,0 M NaNO3 + 1,0 M HF -880 13

1 — jadval natijalardan ko’rinib turibdiki, ruxning 0,1 M H3PO4 + 0,1 M KNOs fon elektrolitida aniglanganda eng yaxshi
natijalar kuzatildi. Shuning uchun keyingi barcha tadgiqgotlani shu fon elektrolitining belgilangan optimal konsentrasiyalariga
mos ravishda olib borildi.

Keyingi tadgigotlarimizda rux ionini inversion voltamperometriya usuli yordamida aniqlashga tok migdori va yig’ilish
vaqtining ta’siri o’rganildi.

Ma'lumki [6 - 7], tahlil jarayonlarini tashkil etishda va olib borishda aniglash natijalariga sezilarli ta’sir etuvchi asosiy
omillardan biri bu tahlil olib boriladigan vaqtdir. Shuni hisobga olgan holda biz, tadgigot ishimizda metall ionlarini ESning yuza
sathida yeg’ilish vaqtining anod va katod cho'qqilari balandligiga hamda aniqlash natijalarida sezilarli ta'sir etishini o’rgandik.

Dastlabki ikki xususiyatdan foydalanish samarasi, odatda, ko'p ishlatiladigan qurilmaning konstruksiyasiga bog'lig,
depolyarizator yig'ish vagtining AS giymatga ta'siri esa aniglangan ionlarning tabiati va konsentratsiyasiga bog'liq. Elektrodda
aniglanayotgan moddaning miqdori bilan inversion analizda elektroliz davomiyligi o'rtasidagi bevosita to'g'ri (chizigli)
munosabat muhim va alohida ahamiyat kasb etadi. Kalibrofkalash grafigi (KG) va go'shimchalar qushish (QQ) usullarida kerakli
mezonlar ishchi elektrodda depolyarizator to'planishining davomiyligi va elektroaktiv moddaning tahlil gilingan eritmada erishi,
shuningdek, elektroliz jarayonlari bo'lib, ular barcha o'lchovlarda bir xil bo'lishi kerak.

O’rganishlar natijasi 2 - jadval va 3 - rasmda keltirilgan bo’lib, bunda rux ionlarini grafit asosidagi ishchi elektrod
yuzasiga yig’lish vaqti va analitik signalning balandligi o’rtasidagi bog’liglik keltirilgan.

2 - jadval
Rux ionini ishchi elektrod yuza gismiga yig'ilish vagtining analitik signalga bog'liglik jadvali Zn?* fon — 0.1 M H3PO4+0.1 M
KNOs; t.k. = 2,0 mKA,;
E =-0,99 V; Czn®* = 1,0 mkg/ml

Cho’qqi balandligi, H,

mkA 1,3 33 57 8,2 9,6 11,2 12,3 13,8
Yig’ilish vaqti

ts 30 50 70 90 110 120 200 300

3 - rasm. Rux ionini inversion
voltamperometrik usulda
aniglashda analitik signalni rux
ionlari konsentratsiyasiga
bog’ligligi grafigi

2 - jadval va 3 - rasmdan ko’rinib turibdiki, rux ionini ishchi elektrod yuzasiga yig’ilishining optimal vaqt 120 soniyani
tashkil etar ekan, chunki elektroliz vagtining yanada ortishi bilan cho’qqi balandliklari ularni to’planish funksiyalari bo’lib goladi
va doimiy giymatlarga aylanadi va shuning uchun uni yanada oshirish magsadga muvofig emas.

Ruxni inversion voltamperometriya usuli yordamida aniglashning eng yaxshi optimal shartlarini tanlab olish va olingan
eksperimental ma'lumotlarni to'g'riligi va ishonchligini rux ionini har xil konsentratsiyalarida aniglashlar olib bormay turib aytib
bo'Imaydi. O'rganilayotgan metallni aniglash bo'yicha ishlab chigilgan usullarning anigligini baholash magsadida quydagi
olingan natijalarni parallel solishtirishlar bilan ko'rsatilgan.

3-jadval
Inversion voltamperometrik usulda rux ioniniturli miqdorlarda |nd|V|duaI eritmasida aniglash natijalari
lon va fonining tabiati Kiritildi Zn?*, mkg Topildi S Sr
Zn?*, mkg
Zn** 1,0 1,09 £ 0,11 5 0,09 0,083
Fon: 0,1 M H3PO4+0,1 M KNO3 2,0 1,96 + 0,14 5 0,11 0,056
4,0 4,08 £ 0,25 4 0,16 0,040
8,0 7,90 + 0,29 4 0,18 0,037
16,0 16,81+0,23 5 0,21 0,031
32,0 31,92+0,26 5 0,24 0,038

Keltirilgan natijalardan shuni xulosa gilish mumkinki, ruxni ishlab chigilgan inversion voltamperometrik usul yordamida
alohida eritmalaridan aniglashlarda yaxshi natijalarga erishildi, chunki barcha hollarda nisbiy standart chetlanish (Sr) 0.083 dan
oshmaganligi kuzatildi, bu esa sistematik xatoliklarning yo'qligini ko'rsatadi.

O'rganilayotgan kationlar (tahlildagi va standart eritmadagi) cho'qqilari balandliklarining to'liq mos kelishi bilan olingan
ma'lumotlarning to'g'riligi bo'yicha xulosa gilinadi, go'shimchalar hisobiga AS ning ortishi bilan esa aniglanayotgan metallning
aniqg miqdori hisoblanadi. Rux va uning individual eritmalari aniq konsentratsiyalarini aniglab bo'lingandan so'ng model
aralashmalarining tahliliga o'tiladi.

Binar, uchlamchi va murakkab sun’iy aralashmalar real ob'yektlar konsentratsiyalari va tarkiblariga muvofiq tayyorlandi,
bunga ko'ra ushbu metallar hamda begona kationlar va halagit beruvchi anionlar tabiatda ular bilan birga uchraydi.

Ruxni aniglash bo'yicha modelli aralashmalar tahlilidan kelib chigib biz tomondan olingan ayrim ma'lumotlar quyidagi 6
- jadvalda keltirilgan.
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4 - jadval
Rux ionini murakkab model aralashmalar takibidan inversion-voltamperometrik aniglash natijalari (T.k=2,0 MxA; t=120
c. P=0,95)
Taxlil gilinadigan aralashma tarkibi, mkg Topilgan Zn?*, mkg (P=0,95; n=5)
T4 AX S Sr

Zn(1,0)+Cr(2,0)+Cu(1,0) 1,04+0,13 0,11 0,105
Zn(1,0)+Cr(2,0)+Cd(0.1) 0,981+0,084 0,07 0,075
Zn(2,0)+Cr(1,0)+Ph(15) 1,99+0,10 0,09 0,045
Zn(1,0)+Cr(1,0)+Cd(0,3)+Cu(10,0) 0,971+0,122 0,11 0,109
Zn(3,0)+Cr(5,0)+Fe(15,0)+Mn(10,0) 2,90+0,29 0,25 0,086
Zn(0,5)+Cr(3,0)+Cd(0,5)+Cu(10,0)+Fe(30,0) 0,509+0,072 0,06 0,123

Ushbu jadvaldagi natijalardan ko'rinib turibdiki, real tabiiy ob'yektlarni, xususan tuproq tarkibi asosida tuzilgan
murakkab modelli aralashmalarda ruxni IVA aniglashning imkoni bor, bunda S gqiymati barcha holatlarda 0,123 dan oshmaydi,
bu esa 0'z navbatida ishlab chigilgan usulning anigligi va samaradorligidan dalolat beradi.

Xulosa: Yaratilgan inversion voltamperometrik usul yordamida modelli binar, uchlamchi va murakkab aralashmalar
analizida o'rganilayotgan metallni inversion voltamperometrik aniglashda olingan natijalardan shunday xulosa chigarish imkonini
berdiki, bunga ko'ra ishlab chigilgan usullar o'zining tabiati va konsentratsiyasi bo'yicha real tabiiy ob'yektlarda va tuproqda
qo'llanilishi mumkinligini ko'rsatdi.
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PURIFICATION OF DIETHANOLAMINE FROM ACID GASES AND ITS REACTIONS WITH DERIVATIVES OF
ALIPHATIC CARBOXIC ACIDS
Abstract

This paper presents the results of processing diethanolamine contaminated with acid gases during natural gas purification, taken
from the S-1705 sampling point belonging to the Shurtan GCF, and increasing the concentration of diethanolamine in the
resulting samples. The reactions of purified diethanolamine with some aliphatic carboxylic acids and their derivatives have been
studied.

Key words: Diethanolamine, acid gases, viscosity, distillation, vacuum, hydrogen sulfide, carbon dioxide, chromatography, IR
spectroscopy.

OYUCTKA IUDTAHOJIAMHUHA OT KUCJIBIX 'A30B U EI'O PEAKIIUU C TIPOU3BOJAHBIMU
AJTUPATHUYECKUX KAPBOHOBBIX KUCJIOT
AHHOTAaIUA

B nmanHOl paboTe mpeacTaBieHBl pe3yJibTaThl 00pabOTKHM MATAaHOJIAMHUHA 3arps3HEHHOTO KUCIBIMH Ta3aMH IPHU OYHCTKE
MPUPOJHOTO Ta3a, OTOOpPaHHBIX ¢ TO4Ykd orOopa mpobd C-1705, mpunamnexameidt Llypranckomy I'KM, u moBbimenHuns
KOHIIEHTPAIH JU3TaHOIAMHHA B TIOJy9aeMbIX Ipoobax. MccneoBaHbl peaknuy OYHIEHHOTO JUITAHOJIAMIHA C HEKOTOPBIMH
anndaTHIeCKIMHI KapOOHOBBIMHU KHCIIOTAMH U UX TPOU3BOIHBIMU.

KnroueBble cioBa: JIMdTaHONAMHH, KHCIIBIE Ta3bl, BA3KOCTb, IIEPETOHKA, BAaKyyM, CEpPOBOJOPOJ, VYIJICKHUCIBIHA Ta3,
xpomatorpadust, MK-cekrpockonms.

DIETANOLAMINNI KISLOTALI GAZLARDAN TOZALASH VA UNING ALIFATIK KARBON KISLOTA
HOSILALARI BILAN REAKSIYALARI
Annotatsiya

Ushbu ishda Shurtan GKM ga qarashli S-1705 namuna olish nugtasidan olingan dietanolamin chigindisining tarkibini kislotali
gazlar tozalash va mahsulot tarkibida dietanolaminning konsentratsiyasini oshirish tadgiqotlari natijasi keltirilgan. Tozalangan
dietanolaminning ba’zi alifatik karbon kislota va ularning hosilalari bilan reaksiyalari o‘rganildi.

Kalit so’zlar: Dietanolamin, Kkislotali gazlar, govushqoqlik, haydash, vakuum, vodorod sulfid, karbonat angidrid,
xromatografiya, 1Q-spektroskopiya.

Kirish. Sof dietanolamin xona haroratida quyug moysimon suyuglikdir, lekin uning suvni singdirish va o'ta sovish
tendensiyasi mavjud ya'ni u ko'pincha rangsiz, yopishqoq suyuglik sifatida uchraydi. Dietanolamin ko'p funktsiyali bo'lib,
ikkilamchi amin va dioldir. Boshga organik aminlar singari, dietanolamin ham kuchli asos bo'lib xizmat giladi. Ikkilamchi amin
va gidroksil guruhlarining gidrofillik xususiyatini aks ettiruvchi DEA suvda eriydi. DEA dan tayyorlangan amidlar ham
ko'pincha gidrofildir. 2013-yilda bu kimyoviy modda saraton kasalligini o‘rganish bo‘yicha xalqaro agentlik tomonidan “odamlar
uchun kanserogen bo‘lishi mumkin” 3-guruh xavflilikka ega sifatida tasniflangan [1].

Dietanolamindan olingan amidlar juda yaxshi sirt faol sistemalarda ahamiyatlidir. Dietanolamidlarini juda tez sintez
qilish usullaridan biri yog* kislotasi xlorangidridlari bilan yuqori unum (80-90%) bilan sintez qilishdir [2].

Gidroksietil yog' kislotasi amidlari [3] yangi tozalangan dietanolamin va zig'ir urug'idan tayyorlangan yog' kislotasi [4]
ksilol va rux oksidi ishtirokida 140° C dan 150 ° C gacha qizdirilgandan keyin hosil bo'ladi. Sintezlangan hosilalar korroziyaga
garshi metallar sirtini goplashda muhim ahamiyatga ega [5].
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Agbandje va boshqalar. sintez gilingan bir gator turli xil amin hosilalari, shu jumladan DEA hosilalari. ushbu
xususiyatdagi tanlangan birikmalar edi. L1210 leykemiyaga garshi sinovdan o'tgan Walker-256 (WS) karsinoma va Xitoy
hamsteri(\VV-79) hujayralari dietanolamin gismini o'z ichiga olgan birikma sinovdan o'tganlar orasida eng kam sitotoksiklikni
ko'rsatdi. Shuni ta'kidlash kerakki, fagat dietanolamin asosidagi birikma magsadli o'simta va o'simta o'rtasidagi differentsial
sitotoksik ta'sirning aniq dalillarini ko'rsatdi [6].

Petrovich va boshqalar. dietanolamindan ikkita palladiy kompleksini sintez gildi. Olingan komplekslar erkin radikallarni
tozalash faolligi uchun in vitro sinovdan o'tkazildi va fermentlar cheklandi. Natijalar prekursorlar bilan solishtirildi,komplekslar
juda yugori faollik ko'rsatdi [7].

I.Ya.Estrin va boshqalar dietanolamin va akril kislota xlorangidridi o'rtasidagi reaksiya natijasida ham bir nechta
moddalar hosil bo'lishini ishotlashdi [8].

Dietanolaminning ba’zi energetik va geometrik parametrlarini molekulyar mexanika usuliga asoslangan Avogadro
dasturida o’rganildi [9].

Natijalar muhokamasi.

Sho’rtan gaz GKM da S-1705 namuna olish nugtasidan olingan dietanolamin chigindisini tozalash S-1705 namuna olish
nugtasidan olingan chigindi tarkibidagi dietanolamin konsentratsiyasini oshirish magsadida namuna tarkibidagi gazlar natriy

ishqoriga yuttirildi va tarkibidagi suvning ma’lum qismi vakuumda haydash orqali chigarib yuborildi.

30
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Vagqt, soat
1-rasm. S-1705 namuna olish nuqtasidan olingan dietanolamin chiqindisi tarkibidan boshlang ‘ich hajmga nisbatan suvni ajratib
chigarish grafigi.

Sho’rtan GKM majmuasidagi chiqadigan chiqindi tarkibidan tozalab olinga dietanolamin va toza dietanolaminning ba’zi
fizik-kimyoviy xossalari tekshirildi va quyidagi jadvaldagi natijalar olindi:(1-jadval)
Haydab tozalangan dietanolamin chigindisi va toza dietanolaminning ba’zi fizik-kimyoviy xossalari

Ne

Toza DEA ma'lumotlari

Tozalangan DEA ma'lumotlari

Konsentrasiyasi — 85%
Zichligi — 1,092 g/sm?
Qovushgoqligi — 66,75 mm?/sek (40 °C)

Konsentrasiyasi — 66,54%
Zichligi — 1,107 g/sm?
Qovushqogligi — 48,21 mm?/sek (40 °C)

S — 1701 namuna olish nugtasidan kislotali gaz olib kelinib toza DEA ga 33 litr
gaz yuttirilganida quyidagi natija olindi.

1.Tajriba

CO2—-17,8ml = 13,98 g/l = 1,173%/mol

H>S —14,4 mg/I = 1,002 g/I=0,115%/mol

S — 1701 namuna olish nugtasidan kislotali gaz olib kelinib tozalangan
DEA ga 22 litr gaz yuttirilganida quyidagi natija olindi.

1.Tajriba

CO2—18 ml = 14,14 g/l = 2,17% /mol

H,S — 8,1 mg/l = 0,571 g/l = 0,12%/mol

S — 1701 namuna olish nugtasidan kislotali gaz olib kelinib toza DEA ga 39 litr
gaz yuttirilganida quyidagi natija olindi.

2.Tajriba

CO2-23 ml = 18,07 g/l = 1,52% /mol

H>S — 14,3 mg/l = 0,995 g/I= 0,115%/mol

S — 1701 namuna olish nugtasidan kislotali gaz olib kelinib tozalangan
DEA ga 23 litr gaz yuttirilganida quyidagi natija olindi.

2.Tajriba

CO2—17,5ml = 13,75 g/l = 2,11% /mol

HS — 7,8 mg/l = 0,543 g/l = 0,115%/mol

Tozalangan dietanolaminni tozaligini tekshirish uchun toza dietanolaminning 1Q spektri bilan solishtirildi solishtirildi.
Olingan natijadan ko’rish mumkinki chiqindi tarkibidagi dietanolaminni begona moddalardan tozalanganini ko’rish mumkin.

2-rasm.Toza dietanolaminning 1Q spektri 3-rasm. Tozalangan dietanolaminning 1Q spektri
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Tozalangan dietanolaminning alifatik karbon kislota angidridlari bilan reaksiyalari

Shurtan GKM garashli “Etilen ishlab chigarish” sexida nordon gazlarni tozlashda ishlatiladigan dietanolamin chigindisini
tozalab, sirka kislota angidridi va moy kislota angidridlari bilan reaksiyalari o‘rganildi.

Dietanolamin karbon kislotalarga garaganda kislota angidridlari bilan osonroq reaksiyaga kirishadi va olingan efirlarning
mahsulot unumi yuqori bo‘ladi. Tozalangan dietanolamin 5 mi(p=1,09 g/ml, 0,052 mol) 1:1,5 mol nisbatda sirka kislota angidridi
(0.078 mol) o‘rtasidagi reaksiyasi 2,5-3 soat davomida magnitli aralashtirgichda 130°C da och sarg‘ish rangli aralashma hosil
bo‘lguncha olib borildi. Reaksion aralashma sovitilib, aralashmada hosil bo’lgan sirka kislotani yo‘qotish uchun quruq NaHCO3
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qo’shildi va efir ajratkich voronkada ajratib olindi. Tozalab olingan modda yupqa qatlamli xromatografiya aniqlandi.( Sistema:
atseton- etanol-benzol. ( 3:2:2). R¢=0,43)

CHg
HO -~ n~—©°—cC
HsC o ! ~o
—c= Ry
HO. OH + o
~TTNTT~— o - CHsCOOH
| — =0

H HaC HiCL o O~ o~ O~ o CHa
o { “o

iy

Olingan mahsulotlar 1Q spektri orgali aniglandi.( 3286sm™* (-OH), 2950-2988sm™* (C-H), 1680sm* (C=0), 1150sm* (C-
0-)).

Tozalangan dietanolamin 5 ml (p=1,09 g/ml, 0,052mol) bilan 1:1,5 mol nishatda moy kislota angidridi (0,078 mol)
o‘rtasida reaksiya olib borildi. Erituvchi sifatida benzol ishlatildi. Reaksion aralashma konsentrlangan sulfat kislota
kataliatorligida qum hammomida (140-150°C ) 3,5-4 soat olib borildi. Reaksion aralashma sovitildi, suv bilan yuvildi. Moy
kislota tozalash uchun qurug NaHCOs qo‘shilib tozalandi va efir ajratib olindi. Olingan modda yupqa qatlamli xromatografiyada
tekshirildi (Sistema: aseton-benzol-geksan.(3:3:2). Rfa) = 0,3; R¢(s) = 0,63)

CzH,

HO___ ~ ——_-©O— c<
H7Ca— c= o K8 o
HO. OH 4+
—~— ,I\‘/\_/ C/\O — CaHyC OOk
=
o
H oG che\/ o O 'I\I/\/ oo o CsHz
o’ To

Olingan mahsulotalar 1Q spektr orgali tekshirildi ( 3250sm* (-OH),

2917-2960sm~Y(-CH),1620sm™* (-C=0)).

Tozalangan dietanolaminning alifatik karbon kislota bilan reaksiyalari

Tozalangan dietanolamin alifatik karbon kislotalar giyinroq reaksiyaga kirishadi va reaksiya unumi pastroq bo‘ladi.
Boshlang‘ich moddalarning mol nisbatiga qarab turli xil mahsulotlar hosil bo‘ladi :

%] u 1 CH,COOH H CI-CH,COOH %] "
(CiHy 1,50, ¥ €y 1500 o I i
)Lo/\/N\/\ok T TN I Ny B T o 0" "0H

Sirka kislota (0,104 mol) va tozalangan dietanolamin (0,052) 2:1 mol nisbatda 140-160°C da konsentrlangan sulfat
kislota ishtirokida reaksiya olib borildi. Reaksiya tugagandan so‘ng aralashma Na2COz bilan neytrallandi va efir gismi ajratib
olindi. Olingan modda yupga gatlamli xromatografiyada tekshirildi (Sistema: aseton-benzol-geksan.(3:3:2). Rt = 0,52)

Sintez gilingan modda 1Q-spektroskopiyada o‘rganildi.( 2874-2963sm* ,(-CH),1522 sm* (-C=0), 1017-1098 sm'* (-C-O-
)
Quyidagi jadvaldan tozalangan dietanolamin ba’zi moddalar bilan reaksiyalari, mahsulotlar va reaksiyalar olib borilgan

sharoitlar ko‘rsatilgan:

o Reaksiyaning sharoiti Unum
Ne Reagent (erituvehi, kat.) Mahsulot %)
1:1 molyar nisbtatda H o
1 CI-CH>-COOH erituvchi va N Cl 10
katalizatorsiz HO N \/\O J\/
1:2 molyar nisbatda [*] o
2 CI-CH,-COOH Erituvchi — Benzol a L N~ I |u
Kat- FeCls o o
1:2 molyar nisbat o o
" h H
3 CI-CH»-COOH Erituvchi — benzol cl N Cl 20
Kat= H,SO4(kons) \/U\ o TN OJK/
1:2 molyar nishat 1% o
uvchi H
4 CH3COOH Erituvchi — benzol N 15
Kat=H,SO4(kons) A o™~
1:2 molyar nisbat o o
° : H
5 (CsH7CO), Erituvchi — benzol /U\ N A 85
Kat=H.S0x(kons) H,Cy” o7 "o —cH,
o o o
6 (C3H7CO)2 1:2 molyar nisbat s /lL 0~ N\/\O,L c, 40
1:1 molyar nisbat 7 H
COOH
7 ©/\ Erituvchi — benzol ©\/U\O/\/N\/\OH 10
Kat=H2S04(kons)

Tajribaviy gism
Sho’rtan gaz GKM da S-1705 namuna olish nugtasidan olingan dietanolamin chigindisini tozalash

Sho’rtan gaz GKM da etilen ishlab chiqarish sexida chiqadigan qo’shimcha kislotali gazlardan tozalashda ko’p miqdorda
dietanolamin ishlatiladi. Foydalanib bo‘lingan dietanolamin qayta foydalanilmaydi va chiqindi sifatida zararsizlantiriladi.
Sho’rtan GKM etilen ishlab chiqarish sexidaga qarashli S-1705 namuna olish nugtasidan olingan dietanolamin chigindisi sariq
rangli, qo’lansa hidli suyuq holatdagi aralashma bo’lib, tarkibida oltingugurtli gazlar ko’p miqdorda ekanligi ma’lum.

Qo‘rg‘oshin asetat yordamida tozalash

Chigindi tarkibidagi dietanolamin migdorini aniglash uchun namunadan 25 ml olib 0,74 g quruq qo‘rg‘oshin-(l1) asetat
qo‘shib ko‘rilganda 0,544 g qora rangli cho‘kma (PbS) hosil bo‘ldi, qo’lansa hidning yo‘qolgani kuzatildi.

s+ Pb —=— Pbsy

Qo‘lansa hid yo‘qolgandan keyin hosil bo‘lgan aralashmani ortiqcha miqdor suvni ha sirka kislotani haydash yo‘li bilan
tozalab olindi.

So’ndirilmagan ohak bilan tozalash

Bunda ifloslangan DEA dan 100 ml olib so’ndirilmagan ohakdan 5 g qo’shib, haydash asbobida suv hammomida
haydaymiz. Buning natijasida sariq rang och sariq rangga o’tadi( 3 soat ). Boshlangich DEA dan oltingugurtli gazlar hidli keladi.
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Haydalgan eritmadan esa S li gazlar hidi kelmaydi. Haydalgan aralashmada S% ni aniglash uchun Pb(CH3COOQ)2 qo‘shildi va
hech ganday cho‘kma hosil bo‘lmadi.

Ifloslangan DEA ning o’zini haydash orqali tozalash

Ifloslangan DEA dan 125 ml olib haydash asbobida suv hammomida haydaganimizda haydaganimizda har 120-140
minutda aralashma hajmi 30-40 ml gacha kamayadi. 2,5-3 soatda aralashma qovushqgoq holatga keladi DEA ning % miqdori
ortadi. Shu usulda DEA ning foiz miqdorini aralashmada 1,4 -1,8 marta oshirish imkoni mavjud. Lekin aralashmaning rangi
o’zgarmaydi. Ajralib chiqayotgan gaz orqali ishqorga yuttiriladi.

ADABIYOTLAR
Diethanolamine - Wikipedia
Schneider, J.W., Mcmanis, G.E., Swain, E.W., and Gast, L.E., J. Paint Technol., 1970, vol. 42, no. 548, p. 493.
Petrovic, Z.D., Litina, D.H., Pontiki, E., Simijono- vic, D., and Petrovic, V.P., Bioorg. Chem., 2009, vol. 37, p. 162
Junior, C.O.R., Le Hyaric, M., da Costa, C.F., Corréa, T.A., Taveira, A.F., Aratijo, D.P., Reis, E.F., Lourengo, M.C.S.,
Vicente, F.R., and de Al- meida, M.V., Mem. Inst. Oswaldo Cruz, 2009, vol. 104, no. 5, p. 703.
Schneider, J.W., Mcmanis, G.E., Swain, E.W., and Gast, L.E., J. Paint Technol., 1970, vol. 42, no. 548, p. 493.
Agbandjet, M., Jenkins, T.C., McKenna, R., Reszka, A.P., and Neidle, S., J. Med. Chem., 1992, vol. 35, p. 1418.
Petrovic, Z.D., Litina, D.H., Pontiki, E., Simijono- vic, D., and Petrovic, V.P., Bioorg. Chem., 2009, vol. 37, p. 162
Selectivity of Acylation of Ethanolamineswith (Meth)acryloyl Chlorides. Ya. I. Estrin, V. V. Komratova, G. A. Estrina, V.
P. Lodygina, and B. A. Rozenberg. Russian Journal of Applied Chemistry, 2008, Vol. 81, No. 1, pp. 135
9. Dietanolaminning atomlari zaryad giymati va ayrim energetik parametrlarini o’rganish. Pirmuhammad Safarov, Frunza
Sapayev. Science and educationscientific journal volume #2 issue #12 pp.226-228

el o

o No o

- 421 -


https://en.wikipedia.org/wiki/Diethanolamine

O°‘ZBEKISTON MILLIY
UNIVERSITETI
XABARLARI, 2023, [3/1]
ISSN 2181-7324

KIMYO
www.uzmuxabarlari.uz

Natural sciences

UDK: 7642;546.56;547.3;54.04;54.07;548.3.
Zilola SULAYMANOVA,
PhD, Senior Lecturer of Bukhara state University,
E-mail: sulaymonovaza@mail.ru
Oybek KHUDOYBERGANOV,
PhD., Senior Scientific Researcher, Khorezm Ma 'mun Academy
E-mail: oybek _hudoyberganov@mail.ru
Mashhura NAVRUZOVA,
1st year master's student
E-mail: mashhuranavruzova@gmail.com

Urganch davlat universiteti kimyo kafedrasi dotsenti, k.f.n Azizjanov X.M. tagrizi asosida

SYNTHESIS AND OPTICAL PROPERTIES OF FERROCENE COMPLEX COMPOUNDS WITH SOME 3D
METALS BASED ON g-DICARBONYL DERIVATIVES
Abstract

We obtained B-diketone, 1-ferrocenylbutanedione-1,3, by Claisen condensation. Ligands - hydrazones of monocarboxylic acids
1-ferrocenylbutanedione-1,3 (HzL) were synthesized by the interaction of carboxylic acid hydrazides with ferrocenoylacetone.
The optical properties of all compounds synthesized in the work have been studied; based on the absorption spectra data, the
values of the optical band gap were determined; it was shown that all the synthesized compounds are d-x type chromophores and
have a band gap of 1.39-2.26 eV, i.e. they belong to narrow-gap semiconductors.

Keywords: monoacetylferrocene, hydrazone, Claisen ester condensation, electronic spectra, chromophores, band gap.

CHHTE3 U ONITUYECKHUE CBOMCTBA KOMILJIEKCHBIX COEIUHEHUIA ®EPPOIIEHA C HEKOTOPBEIMHA
3D-METAJIVIAMU HA OCHOBE B-IUKAPBOHUJIBHBIX TPOU3BOIHBIX
AHHOTAIHS

Hamu xonnencamuet Knsiisena nomyden f-muxeroH — 1-deppouennnOyrananon-1,3. CHHTE3UpOBaHBI JIMTAH/ABI - THAPA30HBI
MOHOKapOOHOBBIX KHCIOT 1-(eppouenunbyranamona-1,3 (HzL) B3ammopeiicT-BueM ruapasugoB KapOOHOBBIX KHCIOT €
(epponenonnaneToHoM. MccmenoBaHbl ONTHYECKHE CBOWCTBA BCEX CHHTE3HPOBAHHBIX B pabOTe COEAWHEHHH; HA OCHOBE
JAHHBIX CIIEKTPOB MOTIJIONMICHHUS OINpPEAETeHbl 3HAUEHMS ONTHYECKOM IMMPHHBI 3alpeIiéHHON 30HBI; ITOKAa3aHO, 9YTO BCe
CHHTE3UPOBaHHBIE COSIUHEHMUS SBILIIOTCS XpoModopamu Tuma d-m 1 061aJaroT IHpHHON 3anpeniéHnoi 30ubl 1,39-2,26 3B, To
€CTh OTHOCSTCS K Y3KO30HHBIM MOJTYTIPOBOIHHKAM.

KnroueBbie cioBa: MoHoaueTwiheppoleH, THAPa3oH, CI0KHOd(UpHas KoHaeHcaumus Kisii3eHa, SJEKTPOHHBIE CIIEKTPHI,
XpoMOo(OpBI, 3alpelieHHast 30Ha

FERROTSENNING B-DIKARBONIL HOSILALARI ASOSIDA BA’ZI BIR 3D METALLAR BILAN KOMPLEKS
BIRIKMALAR SINTEZI VA OPTIK XOSSALARI
Annotasiya

Klyayzen kondensasiyasi orgali p-diketon — 1-ferro-senilbutandion-1,3 olindi. Monokarbon kislota gidrazidlari va
ferrosenoilasetonning o‘zaro ta’sirlashuvi natijasida ligandlar — gidrazonlar (HzL) sintez gilindi. Ishda sintez gilingan barcha
birikmalarning optik xossalari o‘rganildi; yutilish spektrlari ma'lumotlari asosida optik ta’qiglangan sohaning qiymatlari
aniglandi; barcha sintez qgilingan birikmalar d-x tipidagi xromoforlar bo‘lib, ta'qiglangan soha kengligi 1,39-2,26 eV ekanligi,
ya’ni tor sohada yarim o‘tkazgich xossaga ega ekanligi aniqlandi.

Kalit so‘zlar: monoasetilferrosen, gidrazon, Klyayzenning murakkab efir kondensasiyasi, elektron spektrlar, xromoforlar,
ta’qiqlangan soha

Introduction: Ferrocene chemistry continues to develop rapidly throughout the world. Wide area application of
derivatives of ferrocene depends on their properties.

Literature review: Of great importance is the production of ferrocene derivatives of chemo- and biosensors, redox-
active DNA markers, redox labels, “smart glasses”, “smart watches”, structural materials for magnetic and random access
memory, materials with liquid crystal properties, turnstiles, molecular magnets, solar batteries, in medicine: anti-cancer,
antimicrobial and anti-anemic agents, electrochemical glucometers, liquid-crystal indicators, etc. At present, ferrocene-containing
complex compounds are often included in the composition of materials used in photonics and nonlinear optics, they are used as
ligands in the creation of chemosensors , are being investigated as molecular tweezers, rotors, shuttles, brakes, turnstiles, etc. [1,
2,3].

Research Methodology: Interaction of alcohol solutions of equimolar amounts 1-ferrocenylbutanedione-1,3 with alcohol
solutions of acetylhydrazide, benzoylhydrazide, meta- and para-nitrobenzoylhydrazides, hydrazides of 5-bromosalicylic and
phenylacetic acids, thiosemicarbazide, new ligands HzL! - HaoL7 were synthesized, respectively [4, 5, 6, 7, 8, 9,10].
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X=0: R=CH3 (H2L?), CeHs (H2L?), u-NO2-CsHa (H2L3), n-NO2-CsHa (H2L%),
2-OH-5-Br-CsH3 (H2L5), CeHsCH2 (H2L®). X=S, R=NH2, (H2L").

Analysis and results. To reveal the optical properties of the synthesized compounds, we recorded the electronic
absorption spectra for all derivatives of ferrocene obtained in the work in ethanol. The positions of the absorption maxima were
determined from the electronic absorption spectra (A\®max) and the value of the start of absorption (A®Snser), as well as the value
of the molar extinction coefficient (¢) and calculated on the basis of the beginning of the absorption of the value of the band gap
(Table 1). Figure 1 shows the absorption spectra of monoacetylferrocene, ferrocenoylacetone, and ferrocenoylferrocene ligands
HzL? and H2L3. In the spectrum of ligands, the long-wavelength maximum in the region 417-485 nm is associated with
intramolecular charge transfer and corresponds to n—=* transitions occurring in the cyclopentadienyl part of the molecules. In the
spectrum of monoacetylferpocene (MAF), the short-wavelength maximum at 256 nm changes in ferpocenoylacetone (FA),
absorption maxima at 450 (¢=2.94) and 536 (¢=3.21) nm show hypochromic [417 nm (¢=1,79) and 459 nm (¢=1,91)]. In the
spectrum of ligands HzL!- HzL7, the long-wavelength absorption maximum in the region of 310-536 nm disappears. In the
absorption spectrum of the H2L> ligand, which contains the OH and Br auxochromes, the expected increase in the intensity of
semiconductors, for which the band gap is less than or equal to 2,18, is expected. The introduction of substituents into the
benzene nucleus causes a bathochromic or hypsochromic shift of the corresponding absorption bands, together with a
hyperchromic effect. Short-wavelength absorption maxima in the spectra of the ligands H:L? (benzoylhydrazone of
ferpocenoylacetone), H2L? nitrobenzoylhydrazone of ferpocenoylacetone) and HzL5 (hydrazone 5-bromosalicylic acid) appear at
243, 228, 329, 340 and 486 nm respectively. In the absorption spectrum of the H2L? and H2L® ligands, the bathochromic shift of
the benzene band is associated with t—r* transitions in the benzene chromophore [11, 12, 13, 14, 15].

L LLEE LR 7

Fm

1w

-
| e

c d
Fig. 1. EAS: MAF (a), FA (b), HzL® (c) and HzL7 (d) in ethanol.
Table 1
Obtained and calculated optical characteristics of MAF, FA and ligands based on the data of electronic absorption spectra
(solvent-absolute ethanol, concentration 10-° M)

Compound A e, M AD%onser, NM E¢™, 5V &, l-mol!-sm™!
MAF 256, 369, 450, 480, 536 729 17 3'013?12,252;72'94;
3,06, 2,72, 2,55,
FA 248, 357, 372, 417, 459 801 1,39 e o
oLt 220, 341 650 101 2,88, 2,77
HaL? 230, 243, 304, 449 650 1ol 3,767, 3,92; 3,3036; 0,7443
HoL? 230, 255 730 17 2,808, 2,6162
Hol? 230, 304, 449 650 1oL 3,767, 3,3036; 0,743
243, 228 3,4248; 3,3316;

. 228, 4248, 3,3316;
HoL 329, 340, 486 648 192 2, 8582, 0,7441
oLt 215, 324 646 o1 331, 3,30
Hol? 220, 328 656 1,89 3,314 3,302

Eg®! = 1240/ 0nget

Conclusion. The compounds synthesized in the work are chromophores of the type d-n. Among the obtained ligands,
H2L2 has a high long-wavelength absorption maximum (A®*max= 449 um), while the HzL2 ligand has the highest value of the long-
wavelength onset of intrinsic absorption (A®Snset = 730), s a result, the band gap of this ligand has the smallest value among the
ligands synthesized by us and is 1.7 eV.

Based on the EAS results, it is determined that the width of the optically forbidden band is in the range of 1.39-2.26 eV
and they belong to the class narrow-gap semiconductors (chromophores of the d-= type).
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SYNTHESIS OF METALLOCOMPLEXES WITH MIXED LIGAND OF Ni (I1) WITH NAPHTHALENE-1,5-
DISULPHO ACID
Abstract

In this paper has been studied of the synthesis complex compound tetraaqua-(ethane-1,2-diamine)-nickel naphthalene-1,5-
disulfonate hydrate (C2H16N2NiO4)?*-(C10Hs06S2)?-2(H20) The structural of this substances and properties of the synthesized
complex were analyzed by IR spectroscopy, X-ray structural analysis (RSA) was proposed by the results of thermal analysis
methods Deposit paper number 2212513 was also obtained from the SSDS database.

Key words: nickel (I1) sulfate, naphthalene-1,5-disulfo acid, distilled water, ethylenediamine.

CHUHTE3 METAJVIOKOMIIJIEKCOB JIBYXBAJIEHTHOI'O HUKEJISA CO CMEINAHHBIMMU JIMTAHJAMHU
(HA®TAJUH-1,5-JUCYJIbPOKHNCIIOTA)
AHHOTAIHSI

B nanHO#l crathe cuHTEe3WpoBaHO TeTpa akBa (1,2-muamuHodTaH) Hukens (II) rwapar HadTammH-1,5-nucynbhoHaTa
(C2H16N2Ni04)%*-(C10Hs06S2)?-2(H20)  kommiekcHOe coemuHenue. IIpeyioKeHbl CTPYKTypHBIE (OPMYIsl M CBOMCTBA
CHHTE3UPOBAHHOTO KOMILUIEKCa Ha OCHOBaHWH MO pesynbraTam MK crexTpockomuu, peHTreHOCTpykTypHoro aHammsza (PCA),
TepMHUYECKOTo aHanmm3a. JlemosurapHsie ctatbu Ne 2212513 Taxoke momydeHsl U3 0a3el gaHHBIX SSDS.

KunroueBsbie cnoBa: Cynbdar aukens (I1), napranmun-1,5-qucynbhoknucnora, IUCTHILIMPOBAHHAS BOJIA, STHICHANAMUH.

Ni (1) NING NAFTALIN-1,5-DISULFOKISLOTA BILAN ARALASH LIGANDLI METALLOKOMPLEKSLARI
SINTEZI
Annotatsiya
Ushbu magolada tetra akva (1,2 diamino etan) nikel (I1) naftalin-1,5-disulfonat gidrat (C2H1sN2NiO4)?*+(C10Hs06S2)?-2(H20)
tarkibli kompleks birikma sintez gilindi. Sintez gilingan kompleksning tuzilish formulasi va xossalari 1Q spektroskopiya, rentgen
strukturaviy analiz (RSA), termik analiz usullari natijalariga asoslanib taklif gilindi. CCDC bazasidan 2212513 ragamli depozit
qog‘ozi ham olindi.
Kalit so‘zlar: nikel (11) sulfat, naftalin-1,5-disulfokislota, distillangan suv, etilendiamin.

Kirish: Ozig-ovgat havfsizligi dasturi, bugungi kundagi rivojlangan va rivojlanayotgan mamlakatning strategik
yo’nalishi ekanligi butun dunyoga ma’lum. Shu munosabat bilan ekin maydonlarini kengaytirish va hosildorlikni oshirish evaziga
aholini oziglantirish masalasi birinchi o’rinda turibdi. Shu munosabat bilan gishloq xo0’jaligi ishlab chiqarishining asosiy vazifasi
uni kimyoviylashtirish hisobiga ekinlar hosildorligini oshirishdan iborat [1]. Hozirgi vaqtda jahonda va mamlakatimizda ishlab
chiqarish korxonalarida, qishloq xo‘jaligi ekinlarini rivojlantirishda hamda tibbiyot sohasida, tarkibida naftalin halgasi saglagan
yoki naftalin hosilalari asosida sintez gilinayotgan metallokomplekslarning ahamiyati birmuncha muhim hisoblanadi [2-3].
Jumladan tarkibida naftalin halqasi saqlagan metallokomplekslarning turli xil konsentratsiyali eritmalaridan o‘simlik
hujayralarining bo‘linishi va kengayishida [4], o‘simliklarda qo‘shimcha ildizlar hosil gilishda [5], o‘simlik mevalari hosilini
oshirishda [6], mevalarning erta to‘kilib ketishining oldini olishda [7], o‘simliklarda urug‘chili va changchili gullarining
nisbatlarini o‘zgartirishda va boshqa ko‘pgina sohalarda qo‘llanilmoqda [8]. Bundan tashqari ushbu modda, turli xil
maxsulotlarni ishlab chigarish uchun, texnolgik sikllarda, komponent yoki oraliq mahsulotlar sifatida, turli xil maxsulotlar ishlab
chiqarishda ham qo‘llanilmoqda [9-10]. Tibbiyotda ham dorilar ishlab chigarishda bunday tipdagi komplekslarning turli xil
konsentratsiyali eritmalaridan foydalanilmoqda [11]. Bo‘yoqlar ishlab chiqarishda [12], diazolin preparati sintez gqilishda,
laboratoriyalarda ilmiy-tadqiqot ishlarini olib borishda ham qo‘llash mumkin [13].

Tajribaviy gism. Analitik tarozida nikel (I1) sulfat kristallgidrat tuzidan (NiSO4*7H20) 0,01 mol (2,81 gr) hamda
naftalin-1,5-disulfokislotaning natriyli tuzidan (C10NeNa20sS2) 0,01 mol (3,32 gr) tortib olindi. Olingan moddalarni distillangan
suv yordamida eritib, eritma hosil gilindi. Hosil bo‘lgan eritmalar orasidan dastlab naftalin-1,5-disulfokislota eritmasidan 5 ml
o‘Ichab olindi, tubi yassi kolbaga quyildi. So‘ngra kolbadagi eritma ustiga, nikel (II) sulfat tuzi eritmasidan ham 5 ml quyildi.
Hosil bo‘lgan aralashmani, magnitli aralashtirgich yordamida aralashtirilib turilgan holatda, etilendiamin (NH2-CH2-CH2-NH>)
eritmasidan 1 ml tomchilatib quyildi va 50-55°C oralig‘ida 25-30 minut davomida qizdirildi. Hosil bo‘lgan tiniq och pushti rangli
eritmani shisha flakonlarga quyildi, bug‘latish uchun xona haroratida qoldirildi va jarayon kuzatib turildi. Natijada oradan 10-15

- 425 -


mailto:jabbor.suyunov@bk.ru
http://www.uzmuxabarlari.uz/

0O¢zMU xabarlari Bectnuxk HYY3 ACTA NUUz | KIMYO | 3/1 2023

kun vaqt o‘tgach idishlar tubida to‘q ko‘k rangli, donador shakldagi, yaxlit kristallar hosil bo‘lgani kuzatildi. Hosil bo‘lgan
kristallarni rentgen strukturaviy analiz (RSA) yordamida analiz gilinganda, tetra akva (1,2 diamino etan) nikel (Il) naftalin-1,5-
disulfonat gidrat (C2H1sN2NiO4)?*+(C10Hs06S2)?-2(H20). tarkibli yangi kristallar ekanligi aniglandi. Reaksiya tenglamasi
quyidagicha taklif gilindi.

C1oHeS,06Na, + NiSO, + C,H4(NH,), + 6H,0 —m— (C,H gN,NiO4)>*+(C oHgO04S,)> 2H,0  + Na,SO,

1-rasm. Naftalin-1,5-disulfokislotaning (C10HsNa20sSz2) 1Q spektri.
1-rasmda naftalin-1,5-disulfokislota natriyli tuzining IQ spektridan ko‘rinib turibdiki, v(Ar)=C-H bog‘ining valent
tebranishi 3348,42 sm™ past intensiv sohada, CHz bog‘ining tebranishi 2924,09 sm™ assimmetrik valent va yugori intensiv
sohada, CH bog‘ining deformatsion tebranishi orbetoni 1836,16 sm™ past intensiv sohada, -C=C- bog‘ining valent tebranishi
1683,86 sm* past intensiv sohada, (Ar(CeHs) bog‘ining halqa tebranishi 1500,62 sm™ o‘rtacha intensiv soha oralig‘ida, SO2
bog‘ining assimmetrik valent tebranishi, 1234,44 sm™ sohada, naftalin halgasining halga tekisligidan boshga tekislikda
tebranishlari 786,96 sm™ sohada, Me-O bog‘ining tebranishlari 661,58sm sohada uchraydi.

“\[ﬁ‘p lrm1 ﬂ'ﬂ\w

2-rasm. Sintez gilingan tetra akva (1,2 diamino etan) nikel (1) naftalin-l,S-disulfonat gidrat (C2H1sN2NiO4)?*+(C10He06S2)*
-2(H20). tarkibli kompleks birikma 1Q spektri.

Ushbu yuqoridagi 2-rasmda tetra akva (1,2 diamino etan) nikel (Il) naftalin-1,5-disulfonat gidrat
(C2H16N2NiO4)?*-(C10Hs06S2)?-2(H20). ning IQ spektri tahlillaridan ko‘rinib turibdiki N-H bog‘ining valent tebranishlari
3427,51 sm? sohada, v(Ar)=C-H bog‘ining valent tebranishi 3286,70 sm™ past intensiv sohada, CH2 bog‘ining assimmetrik
deformatsion tebranishi 1458,13 sm™ soha oralig‘ida, O-H bog‘ining valent, keng va intensiv yutilish sohasi 3344,57 sm™ soha
oralig‘ida, -C=C- bog‘ining valent tebranishi 1653,00 sm™ past intensiv sohada, (Ar(CeHs) bog‘ining halga tebranishi 1500,62
sm™ o‘rtacha intensiv soha oralig‘ida, SO2 bog‘ining assimmetrik, valent tebranishi 1240,23 sm™ sohada, naftalin halgasining,
halga tekisligidan, boshqa tekislikda tebranishlari 792,74 sm* sohada, Me-O bog‘ining tebranishlari, 661,58 sm'soha oralig‘ida
kuzatildi.

1-jadval.

Naftalin-1,5-disulfokislota (C10HsNa206S2) hamda sintez gilingan tetra akva (1,2 diamino etan) nikel (11) naftalin-1,5-
disulfonat gidrat (C2H16N2NiQ4)?*+(C10Hs06S2)*-2(H20) larning 1Q spektri tahlillari.

- e =T ~ O 4 QQ o Ezg Q
Tebranish tavsifi z %L“) z 5 L“) & z I3 3 § E g 2
- 786, 861,
C10HeNaz0sS:2 338, 292 | 18816 | 168386 150062 | 123444 | og 5
CHNNOYT | oo 2250 158549 752, 861,
(CoHs06S2)* ' © | 145813 - 1653,00 150062 | 124023 | 74 58
o hO) 51 70

Yuqorida 1-jadvalda keltirilgan ma’lumotlardan ko‘rinib turibdiki, naftalin-1,5-disulfokislotada N-H bog‘ining
tebranishlari yo“qligi va hosil bo‘lgan tetra akva (1,2 diamino etan) nikel (I1) naftalin-1,5-disulfonat gidratda 3427,51 sm™ sohada
N-H bog‘ining valent tebranganligi, =CH, -C=N-, bog‘larida ham o‘zgarishlar mavjudligi, qolaversa sintez qilingan
kompleksning barcha bog‘larida ham tebranish chastotalarining ma’lum miqdorda siljiganligi, yangi kompleks hosil
bo‘lganligidan dalolat beradi.

3-rasmda tetra akva (1,2 diamino etan) nikel (11) naftalin-1,5-disulfonat gidrat (C2H16N2NiO4)?*-(C10Hs06S2)?"-2(H20).
tarkibli kompleks birikmaning termik analizi keltirilgan.

Tetra akva (1,2 diamino etan) nikel (I) naftalin-1,5-disulfonat gidrat (C2H1sN2NiO4)%*-(C10HsQ6S2)%-2(H20) tarkibli
kompleksning termik analizi natijasiga ko‘ra 2 bosqichda TG hamda bir necha bosgichda DTA parchalanishi kuzatildi. Birinchi
termik parchalanish jarayon boshlangandan so‘ng 185°C gacha davom etdi, bunda kompleks tarkibidagi suv molekulalarining
bug‘lanishi hisobiga ma’lum miqdorda massa yo‘qotish bilan yakunlandi. Ikkinchi termik parchalanish 185,5°C dan boshlanib
kompleks tarkibidagi bog‘larning asta-sekin uzilishi va mahsulotning termik parchalanishi hisobiga 578,04°C gacha jarayon
davom etdi. Shuningdek, yugoridagi 3-rasmdagi ma’lumotlardan ham ko‘rinib turibdiki, differensial termik analiz (DTA)
natijasida bir nechta ekzotermik parchalanish jarayoni sodir bo‘lganligi va mahsulot to‘liq parchalanib ketganligi aks etgan.
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Xulosa. Olib borilgan tadgigotlar natijasida naftalin-1,5-disulfokislotaning nikel (II) tuzi va etilendiamin bilan o‘zaro

tasiri natijasida, tetra akva (1,2 diamino etan) nikel (I1) naftalin-1,5-disulfonat gidrat (C2H1sN2NiO4)?*+(C10Hs06S2)?-2(H20)
tarkibli yangi metallokompleksi sintez gilindi. Sintez gilingan metallokompleksning tarkibi, molekulyar va kristall tuzilishlari
RSA, IK, termik analiz tahlili usullari yordamida aniglandi.
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STUDYING THE INTERACTION OF SYSTEM COMPONENTS NaClOz - C2HsNO - H20
Annotation

In order to physico-chemically justify the production of drugs with pesticide properties, the interaction of components in an
aqueous system consisting of sodium chlorate and acetamide was studied by visual-polythermal method. Based on the obtained
data, a polythermal solubility diagram of the system was constructed. The temperature of crystallization of secondary and tertiary
points in the system, as well as the composition of solid phases were determined. As a result of the analysis of the diagram, it was
proved that it is possible to obtain a new liquid defoliant containing sodium chlorate and acetamide.

Key words: solubility diagram, polytherm, sodium chlorate, acetamide, density, viscosity, refraction and pH index, solubility
temperature.

N3YUEHHUE B3AUMOJENCTBHUSI KOMIIOHEHTOB CUCTEMBI NaClOs - C2HsNO - H20
AHHOTaALIUA

C nenpo (QU3NKO-XUMHUYECKOTO OOOCHOBAHUS IMPOM3BOJCTBA IMECTUIMIOB BHU3YaIbHO-TIOJUTEPMHUUECKIM METOJOM H3Y4EHO
B3aUMOJIEHCTBHE KOMIIOHEHTOB B BOJHOW CHCTEME, COCTOAMICH M3 XJIopaTa HAaTpHs W ameramuaa. Ha ocHOBaHMM MONTYyYeHHBIX
AHHBIX TIOCTPOEHA IOJUTEPMHUYECKasl JuarpaMMma pacTBOPHUMOCTH cCHcTeMbl. OmNpemeneHBl TeMIEepaTyphl KPUCTAJUTH3AlUN
BTOPHYHBIX M TPETHYHBIX TOYCK B CHCTEME, a TaKKe COCTaB TBepIbIX (a3. B pesynbraTe aHagmsza auarpaMmbl JOKa3aHa
BO3MOXKHOCTH MOJIYYCHHUS] HOBOTO JKHJIKOTO Je(hOTHaHTa, COACPIKAIIETO XJI0paT HATPUS U alleTaMHU/I.

KiioueBble cjioBa: guarpamMma pacTBOPUMOCTH, MOJUTEpMA, XJIOpaT HATPHs, alleTaMuj, IJIOTHOCTb, BSI3KOCTb, MOKAa3aTellb
npenomieHus U pH, Temneparypa pacTBOpUMOCTH.

NaClOs — C2HsNO- H20 SISTEMADA KOMPONENTLARINING O‘ZARO TA’SIRLASHUVINI O‘RGANISH
Annotatsiya

Pestitsid xususiyatiga ega bo‘lgan preparatlarni olishni fizik-kimyoviy asoslash magsadida, tarkibida natriy xlorat va asetamiddan
iborat suvli sistemada, komponentlarning o°zaro ta’sirlashuvi vizual-politermik usulda o‘rganildi. Olingan ma’lumotlar asosida
sistemaning politermik eruvchanlik diagrammasi qurildi. Sistemada ikkilamchi va uchlamchi nugtalarning kristallanish harorati,
hamda qattiq fazalarining tarkibi aniglandi. Diagrammani tahlili natijasida, tarkibida natriy xlorat va asetamiddan iborat yangi
pestitsid xossali suyuq defoliant olish mumkinligi asoslandi.

Kalit so‘zlar: eruvchanlik diagrammasi, politerma, natriy xlorat, asetamid, zichlik, qovushqoglik, nur sindirish va pH
ko‘rsatkichi, eruvchanlik harorati.

Kirish. 11k bor tarkibi natriy xlorat, asetamid va suvdan tashkil topgan tizimlarning politermik eruvchanligi o‘rganilib,
politermik diagrammasi qurildi. Fiziologik faol moddalarni 0z ichiga olgan pestitsid xususiyatiga ega bo‘lgan defoliantni olish
jarayonini asoslash uchun [45% NaClOs + 55% H20] — C2HsNO tizimning "tarkib-xossalari" o‘rganildi.

Hozirgi kunda gishloq xo0’jaligi ekinlariga bo‘lgan talab kun sayin ortib bormoqda. Shunday ekan hosilni kuzning sovuq
kunlari boshlanmasdan sifatli va to‘liq yig‘ib olish muhum agrotexnik tadbirlardan sanaladi. Buning uchun o‘simliklarga kam
zaxarli kimyoviy moddalar bilan ishlov berilsa, ularda fiziologik jarayonlar tezlashadi, pishib yetilish davri kamayadi hamda
hosilni to‘liq va qisqa vaqt ichida yig‘ib olishga erishiladi [1,2].

Natriy xlorat AQSh paxtachiligida defoliant va desikant sifatida ishlatiladi [3]. Bu suyuqlanish harorati 248°C bo’lgan,
rangsiz kristall modda. Preparat yuqori eruvchanlikka ega: 82 gism natriy xlorat 100 gism sovuq suvda eriydi [4]. Natriy xlorati
o‘simlik tanasida yaxshi xarakatlanadi, bunda u xloratlar va gipoxloratlarga aylanadi. Bu aylanishlar fermentlar sistemasi
ta’sirida sodir bo‘ladi, ular nitratlarni nitritlarga aylanish normal metobolizmida ishtirok etadi. Xloratlarning eng asosiy
kamchiligi ularning g‘o‘za va barglarga “qattiq” ta’sir qilishi hisoblanadi. Xlorat tutuvchi defoliantlar “qattiq” ta’sirini
kamaytirish, defoliatsiyalash samardorligini oshirish va ular asosida kam zaharli, yuqori samaradorli defoliantlar va desikantlar
[5] yaratish paxtachilikning dolzarb muammolaridan biri hisoblanadi.
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Defoliantlarni fosfor va azot tutuvchi o‘g‘itlar bilan birgalikda qo‘llash orqali o‘simlikka asosiy ta’sir etuvchi modda
ta’sirini yaxshilashga erishish istigbolli hisoblanadi [6]. Tarkibida bir nechta ta’sir etuvchi modda tutgan kompleks defoliantlar
yaratish muhim. Bunda bitta komponentning kam samarasi ikkinchi komponent tomonidan to‘ldiriladi va natijada yaxshi
defoliatsiyalovchi natijalarga erishiladi [7]. Xlorat tutgan defoliantlar tarkibiga ozuga moddalar va pestitsid xossali moddalarni
kiritib foydalanish defoliantning xossalarini yaxshilaydi. Asetamid qo‘shilgan defoliant o‘zida oziglantiruvchi balki pestitsid
xususiyatini ham saglaydi. Bunday preparatni qo‘llash gishloq xo‘jaligi ekinlarida uchraydigan bakteriya va zamburug
kasalliklarini balki o‘simliklarda uchraydigan zararli hashoratlar hamda kasallik go‘zg“atuvchilarini ham yo‘q giladi, shuningdek
ularning rivojlanishini gisman yoki batamom to“xtatadi [8-9].

Yugorida keltirilgan fikrlarni inobatga olgan holda, bir vagtning o°zida oziglantiruvchi va pestitsid xossalarga ega bo'lgan
preparatlarni xlorat saglagan defoliantlar tarkibiga Kkiritib foydalanish magsadga muvofiq hisoblanadi, buning uchun
kompontlarni suvli sistemalarda o‘zaro ta’sirlashuvini o‘rganish kerak.

Tadqiqot ob‘ekti va qo‘llanilgan uslublar: Tadqiqot obekti — natriy xlorat, asetamid, suv. Tadgiqot uchun asetamidning
kimyoviy jihatdan toza (“uma”) markali 99,0% li (GOST 684-78) tuzidan foydalanildi [10].

Izlanishlarda kimyoviy va fizik-kimyoviy usullardan: permangonametrik [11], alanga fotometriyasi [12], Dyuma
mikrousuli  [13], titrometrik, vizual-politermik [14], piknometr [15], asetamid tarkibini amidli - FEK- 56M
spektrofotokalorimetrik [16] va Keldal usullardan foydalanildi. Eritmaning govushqgoqligi VPJ viskozometri yordamida, pH
ko'rsatkichi esa FE 20 METTLER TOLEDO pH metrda va sindirish ko‘rsatgichi PAL-BX/RI ATAGO refraktometrida
aniglandi.

Olingan natijalar va ularning tahlili. NaClOs - C:HsNO - H20 sistemasini politermik eruvchanlik diagrammasi
tuzishda yettita ichki kesimlardan foydalanildi (rasm 1). Ulardan I — IV yon kesimlar NaClOs - H20 tomonidan C2HsNO uchiga,
V —VII kesimlar C2HsNO - H20 tomonidan, yugori NaClOs uchiga o‘tkazilib o‘rganildi. Binar sistemalar va ichki kesmalar
asosida -38.0°C haroratdan 54°C harorat oralig‘ida sistemaning politermik eruvchanlik diagrammasi qurildi. Ushbu sistemaning
fazoviy holat diagrammasida muzning, natriy xloratning hamda asetamidning kristallanish maydonlari chegaralandi. Ushbu
kristallanish maydonlari bitta uchlamchi nugtada tutashadi (rasm 2). Ular 24.4% natriy xlorat, 36.8% asetamid va 38.8% suvga
mos kelib, -38.0°C haroratni tashkil etadi (1-jadval). Politermik eruvchanlik diagrammasida har 10°C haroratda izotermalar
o‘tkazilib joylashtirilgan.

NaClOs. 2o

=0

Vv so =

= 15.0
o - - ‘::\r\i\. s4.0
3 \\ >
30 Yo IS
| \'I,' it ——
H20O \O'(IJI 80 C2HsNO. %o
1-rasm. NaClOs - C2HsNO - H20 sistemasining politermik
eruvchanlik diagramasi

©C t°C

+54

S0 1o 10 s0__So 100
NaClOs. % H0 C2HSON. %

2-Rasm. NaClO3— C2HsNO — H,0O eruvchanlik sistemaning proeksiya diagrammasi
Tuzilgan diagrammada ko‘rinadiki muz asetamid bilan -22.0°C dan -26.0°C harorat oralig‘ida, asetamid natriy xlorat

bilan -26.0°C dan 54.0°C harorat oralig‘ida, natriy xlorat muz bilan esa -18.5°C dan -37.6°C harorat oralig‘ida birgalikda

kristallanadi. Ushbu sistema oddiy evtonik tipga mansub bo‘lib, komponentlar o°zining individualligini saglab goladi.

To
HO

1-jadval
NaClOs - C2HsNO - H20 sistemasining ikkilamchi va uchlamchi nugtalar tasnifi
Suyuq faza tarkibi, % Temp;ra‘ krist., Qattiq faza

NaClOs CoHsNO H.0 c

415 - 58.5 -18.5 Muz + NaClOs

39.6 12 48.4 -29.0 Muz + NaClOs

324 26.8 40.4 -35.6 Muz + NaClOs

25.6 354 39 -37.6 Muz + NaClOs

24.4 36.8 38.8 -38.0 Muz + NaClOs+ C2HsNO

11.6 42.8 45.6 -26.0 Muz + C2HsNO

- 45 55 -22.0 Muz + CoHsNO

24.4 39 36.6 -26.0 NaClO3z + C:HsNO

24.2 45.2 30.6 -1.0 NaClO3z + C:HsNO

24.0 46.4 29.6 0 -ll-
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[ 23.8 | 52 [ 242 ] 15.0 [ -l]- |
20 [ 80 [ - [ 54.0 [ -l]- |

Natriy xloratni asetamid bilan o‘zaro ta’sirlashuvini fizik-kimyoviy asoslash magsadida [45%NaClOz + 55%H20] —
C2HsNO sistemagaa komponentlar turli nishatlarda go‘shilganda eritmaning govushqgoqligi, nur sindirish ko‘rsatgichi, zichligi va
eritma muhiti 25°C haroratda o‘rganildi va natijalar asosida «tarkib-xossa»> diagrammasi qurildi (3-5-rasmlar, 2-jadval).

2-jadval
[45% NaClO3 + 55% H»0] — [C2HsNO] sistema eritmalarining fizik-kimyoviy xossalari
Komponentlar tarkibi, % Nur sindirish Qovush- goglik Zichlik Kris.
. s 2 3 pH harorati,
45% NaClOs+ CoHsN ko‘rsatkichi, no N, Mm?/c p, glem ¢ oC
55% H,0 o) .
100 - 1.3815 1.3443 1.8216 4.33 5
97.00 3.00 1.3873 1.7328 1.8168 4.44 5.1
93.00 6.04 1.3911 2.0560 1.8094 453 5.2
91.04 8.96 1.3937 2.2888 1.8032 4.60 5.1
88.08 11.92 1.3959 2.4697 1.7960 4.66 5.1
84.90 15.10 1.3983 2.6499 1.7856 4.72 4.9
81.84 18.16 1.4004 2.8278 1.7752 4.77 4.7
78.95 21.05 1.4022 2.9627 1.7648 4.81 4.5
76.07 23.93 1.4040 3.0854 1.7504 4.85 4.1
72.85 27.15 1.4059 3.2464 1.7352 4.88 3.8
69.94 30.06 1.4075 3.3605 1.7192 4.91 34
67.12 33.88 1.4091 3.4818 1.7080 4.94 2.9
63.23 36.77 1.4109 3.6346 1.6776 4.98 2.3
60.03 39.97 1.4125 3.7511 1.6552 5.00 1.6
57.11 42.89 1.4135 3.8468 1.6368 5.02 1
53.94 46.06 1.4160 3.9609 1.6064 5.05 0
51.72 48.28 1.4192 4.3234 1.6000 5.14 1.8
48.75 51.25 1.4207 4.6193 1.5888 5.23 4.2
45.88 54.12 1.4223 4.8456 1.5688 5.29 6
42.79 57.21 1.4238 5.0423 1.5568 5.34 7.5
39.91 60.09 1.4250 5.2029 1.5336 5.39 8.8

0 o e o %o ]
[45% NaClOs + 55% H20] CIHNO, %

A [45% NaCIOs + $5% H0] CHNO, %%
B
3-Rasm. [45% NaClOs + 55% H20] — C2HsNO sistemaning 25 °C haroratdagi realogik xossasi
A qovushgoglik [ B. nur sindirish ko ‘rsatgichi

“Tarkib-xossa” diagrammasi asetamid konsentratsiyasi 60.09 % gacha qo‘shilganda, sistemaning nur sindirish
ko‘rsatkich grafigida fazalar orasidagi sinishlarni ko‘rishimiz mumkin. Bundan tashqgari natriy xloratning 45% li suvli eritmasiga
asetamadni qo‘shib borish bilan qovushqoqlikning 1.3443 dan 5.0423 mm?/s gacha oshganligini ko‘rishimiz mumkin. Bunda
qo‘shib borilayotgan asetamidning konsentratsiyasi 46.06 % bo‘lganda qovushqoqlik egri chizig‘ida sinish kuzatildi. Natijada
yuzaga kelgan 2 ta maydonning birinchisi natriy xloratga ikkinchisi hudud asetamidning qovushqoqlik sohasiga to‘g‘ri keladi.

dr/snr pH

1 8400 540
Lsooo{ e 520 [
e Mo, .

S, . . 4606 %

O

16.06% .
16064 2 oy N
<, 420
15600 N

15200 S = . o £ W0 W0 7 Y
[45% NaClOs -’wu.nin L‘:Lh).l,‘rﬂ"w [45% NaClOs + 55% He0] CiHsNO, %
A B
4-Rasm. [45% NaClOs + 55% H0] — C2HsNO sistemaning 25 °C haroratdagi realogik
X0ssasi
A zichlik B. eritmaning pH muhiti

Yugorida keltirilgan rasmda [45% NaClOs + 55% H20] — [C2HsNO] sistemasining “tarkib—xossa” diagrammasida pH
egri chizig’ining o‘zgarishi, asetamidni qo‘shib borish bilan eritmaning pH qiymati 4.55 dan 7.62 gacha natriy xloratning
hududiga va 7.62 dan 7.80 asetamidning pH hududiga to‘g‘ri keladi. Bundan tashqari zichlikning eritma konsentratsiyasiga
bog‘liglik grafigi keltirilgan bo‘lib, 45%-1i natriy xlorat eritmasiga asetamidni qo‘shib borish tartibida eritma zichligi 1.8216 dan
1.8152 g/sm® gacha kamayib boradi.
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1o = 1O s'o
[45°6 NaClOs +

5-Rasm. [45% NaClOs + 55% H20] — C2HsNO sistemaning 25 °C haforatdagi kristallanish harorati
Rasmda keltirilgan “kristallanish harorati” egri chizig‘ida tarkibida asetamidning miqdori 46,06% bo‘lguncha

> 36
SsS°%0 F12O]

sistemaning kristallanish harorati 0°C ga tushdi va bu natriy xloratning kristallanish maydoniga to‘g‘ri keladi. Kristallanish
harorati 0°C dan yuqori sistemada sof asetamid kristallanadi.

Xulosa. NaClOs - C2HsNO - H20 sistemasi o‘rganildi hamda eruvchanlik diagrammasi qurildi. Diagrammada muzning,

natriy xloratning va asetamidning kristallanish maydonlari chegaralandi. Sistemada yangi qgattiq fazalar hosil bo‘Imasligi va
sistema oddiy evtonik tipga mansubligi aniglandi.

[45% NaClOz + 55% H20] — C2HsNO sistemaning fizik-kimyoviy xususiyatlari 25 °C haroratda zichlik, govushqgoqlik,

nur sindirish ko‘rsatgichi va eritma muhiti giymatlarini o‘zgarishi, komponentlar nisbatlariga bog‘lab o‘rganildi “tarkib-xossa”
diagrammasi qurildi.

Shunday qilib ushbu sistemalarda komponentlarning o¢zaro ta’sirlashuvi bo‘yicha olingan ma’lumotlar yangi fiziologik

faol defoliant olish texnologiyasini yaratishda fizik-kimyoviy asos bo‘lib xizmat giladi.
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NIKEL IONLARINI AZORUBIN BILAN KOMPLEKS HOSIL QILISH REAKSIYASINING OPTIMAL
SHAROITLARINI ANIQLASH
Annotapsiya
Ni(Il) ionining 4-gidroksi-3-(4-sulfonato-1-naftilazo)-1-naftalin-sulfonat tuzi bilan rangli kompleksining hosil bo‘lish
reaksiyalari o‘tkazildi va optimal sharoitlar aniqlandi.
Kalit so‘zlar: nikel(ll), 4-gidroksi-3-(4-sulfonato-1-naftilazo)-1-naftalinsulfonat, optimal sharoitlar.

OIIPEJEJEHUE OIITUMAJIbHBIX YCJIOBUM IIPOBEJAEHUS PEAKIIAA KOMILTEKCOOBPA3OBAHMA
HMOHOB HUKEJISI(IT) C ABOPYBMHOM
AnHOTanuUst
W3yueHsl peakiud 0o0OpasoBaHus I1BeTHOro kommuiekca wuoHa Ni(Il) ¢ 4-ruapokcu-3-(4-cynsdonaro-1-HadTrnazo)-1-
HadTanMHCYIH()OHATOH U ONpEeAeIeHbl ONTHMAJBHBIC YCIOBHSI.
Kanur cy3nap: uuken(ll), 4-runpokcu-3-(4-cynpponaro-1-nadrunazo)-1-nadranuacyaphoHaT, ONTHMATBHBIC YCIOBHS.

DETERMINATION OF THE OPTIMUM CONDITIONS FOR THE REACTION OF COMPLEX FORMATION OF
NICKEL(Il) IONS WITH AZORUBINE
Abstract
Reactions for the formation of a colored complex of nickel(Il) ion with 4-hydroxy-3-(4-sulfonato-1-naphthylazo)-1-naphthalene
sulfonate were carried out and the optimal conditions were determined.
Key words: nickel(Il), 4-hydroxy-3-(4-sulfonato-1-naphthylazo)-1-naphthalene sulfonate acid, optimal conditions.

Kirish. Ma’lumki, hozirgi kunda analitik kimyoning eng muhim muammolaridan biri — reaktivlar, dorivor moddalar,
qotishmalar, oqava suvlar va boshqa tabiiy ob’ktlar tarkibidan shuningdek havodagi og‘ir va zaharli metallarning makro- va
mikromigdorlarini aniglash hamda 0zig-ovqat mahsulotlari tozaligini nazorat qilish hisoblanadi [1]. Xususan og‘ir va zaharli
metallarining mikromiqdorlarini optik analiz usullari yordamida organik reagentlar bilan aniglash muhim ahamiyatga ega.
Organik reagentlar molekulasi tarkibida funksional faol va analitik faol guruhlarning mavjudligi, ularning ahamiyatini yanada
orttiradi. Ularni nazariy o‘rganish natijasida funksional analitik guruhlarning donor markazlari koordinatsiyaga uchrab, turli
metall ionlari bilan ma’lum xossali barqaror kompleks birikmalar hosil qilishi yangi, tanlab ta’sir etuvchan analitik usullarni
ishlab chiqish imkoniyatini beradi.

Ishdan maqgsad. Sezgir va tanlab ta’sir etuvchan aniglash uslubini ishlab chigish asosida 4-gidroksi-3-(4-sulfonato-
1-naftilazo)-1-naftalinsulfonatning dinatriyli tuzi (Azorubin, YE-122) bilan eritmada metall ionlarini kompleks hosil gilish
reaksiyalarining optimal sharoitlarini aniqlash, aniqligi, sezgirligi hamda tanlab ta’sir etuvchanligi yuqori bo‘lgan analitik
aniglash uslubini ishlab chigishdan iborat.

Ushbu ilmiy ishda hozirgi davr talablariga javob beradigan yangi analitik reagentlardan biri Azorubin azobuyog‘ining
turli fizik-kimyoviy tavsiflarini hamda ba’zi og‘ir va zaharli metallar bilan kompleks hosil gilish jarayonlarini o‘rganish va ular
asosida ba’zi metallarning mikromiqdorlarini aniqlash uslublarini ishlab chiqish, fizik — kimyoviy tavsiflarini aniglash, sanoat
qotishmalarining standart namunalari va tabiiy obyektlar tarkibidan aniglash, nazariy va amaliy jihatdan muhim ahamiyat kasb
etadi.

Aniglash  jarayonida Ni(ll) ni 1,0 mg/ml standart eritmasi, 0,05% 4-gidroksi-3-(4-sulfonato-1-naftilazo)-1-
naftalinsulfonat reagenti va bufer eritmalardan foydalanildi.

4-gidroksi-3-(4-sulfonato-1-naftilazo)-1-naftalinsulfonat (Azorubin) reagenti eritmasini tayyorlash. Ushbu ilmiy ishda
yangi 0,05% Azorubin reagentidan 0,0500 gr tortib olib, 100 ml 1i o‘lchov kolbasiga solindi va belgisigacha distillangan suvda
eritildi.

Metall ionlarini standart erimasini tayyorlash. Buning uchun NiC12-2H20 (ch.d.a.) markali tuzidan foydalanildi. Tuzning
hisoblangan miqdorini (0,4050 gr) analitik tarozida tortib 100 ml li o‘lchov kolbasiga solindi. Uni distillangan suvda eritib 1
mg/ml li eritmasi tayyorlandi. Ishchi eritmalar esa har bir ish oldidan 1 mg/ml standart eritmasidan alikvot gism olib distillangan
suv bilan suyultirib tayyorlandi.

Turli 1N dagi bufer eritmalarni tayyorlash uchun “Analitik kimyo ma’lumotnomasi” [2] dan foydalanildi.

Tajriba natijalari konsenratsion fotokolorimetr (KFK-3) va rN metrlarda (pH/ISE Metter, Model 730P) o‘Ichandi.
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Nikel(I)ni 4-gidroksi-3-(4-sulfonato-1-naftilazo)-1-naftalin-sulfonat (Azorubin) reagenti bilan kompleksning birikma
uchun optimal nur filtrini tanlash. Ma’lumki, har bir modda, tabiatiga ko‘ra ma’lum to‘lqin uzunlikdagi nurni yutadi, shuni
e’tiborga olgan holda Ni(Il) ni 4-gidroksi-3-(4-sulfonato-1-naftilazo)-1-naftalinsulfonat bilan kompleksining eng yugori nur
yutish sohasi quyidagi uslub bilan aniglandi [3,4].

Aniglash uslubi: 25 ml li o‘lchov kolbasiga 50 mkg/ml 1i Ni(II) eritmasidan 1,0 ml, pH i 8,40 bo‘lgan universal bufer
eritmadan 5,0 ml, 0,05% li Azorubin (YE-122) reagenti eritmasidan 2,0 ml, solib kolbaning belgisigacha distillangan suv bilan
keltirildi. Hosil bo‘lgan kompleks birikmaning optik zichligi KFK-3 da, nur yutish qalinligi 1=3,0 sm3 da har xil nur filtrlarida
o‘Ichandi. Solishtirma eritma sifatida Ni(II)dan boshqa hamma komponentlar mavjud bo‘lgan eritmadan foydalanildi. O‘lchash
natijalari 1-rasmda keltirildi.

Olingan natijalardan ko‘rinib turibdiki, kompleks birikma 5-nur filtri (Amax=600 nm) da yuqori optik zichlikni namoyon
qilishi kuzatildi va keyingi tadqiqotlar Amax =600 nm da olib borildi.

A

0,160 T
0,140 +
0,120 +
0,100 +
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0,040 +
0,020 +
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U 600 650 700 03 am
Rasm 1. 4-gidroksi-3-(4-sulfonato-1-naftilazo)-1-naftalinsulfonat Ni(ll) ioni bilan kompleks birikmasi optik zichligining nur
filtriga bog‘ligligi

Nikel(11)ni Azorubin (YE-122) reagenti bilan kompleks birikmasi optik zichligining eritma muhiti (rH) ga bog‘ligligi.
Reaksiyani amalga oshirishning muhim shartlaridan biri, uning muhiti ekanligini hisobga olib Ni(Il)ning Azorubin bilan bergan
kompleks birikmasi uchun optimal sharoit tanlashda rN ko‘rsatkichlari har xil bo‘lgan universal bufer eritmalar yordamida
aniglandi.

Aniglash uslubi: 25 ml o‘lchov kolbasiga 50 mkg/ml 1i Ni(Il) ioni eritmasidan 1,0 ml, 5,0 ml rN ko‘rsatkichi 3,14 dan
10,55 gacha bo‘lgan universal bufer eritmasidan, 0,05% li Azorubin reagenti eritmasidan
2,0 ml, solib kolba belgisigacha distillangan suv bilan suyultirildi. Kompleks birikma eritmalarining optik zichliklari KFK-3 da
Amax=600 nm da va qalinligi 1=3,0 sm li kyuvetada o‘lchandi. 2-rasm natijalaridan ko‘rinib turibdiki, kompleks birikmaning eng
yugori optik zichligi rN ning 8,20 — 8,80 oralig‘ida kuzatildi va optimal muhit sifatida rN 8,40 tanlandi.

Optik zichlikning bufer eritma tarkibiga bog‘ligligi. Asosiy reaksiya komponentlariga bufer eritmalar ta’sirini

o‘rganish uchun rN 8,40 bo‘lgan turli tarkibli bufer eritmalar tayyorlandi.
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Rasm 2. Kompleks birikma eritmasi optik zichligini pH ga bog‘ligligi grafigi (Tni?*=50 mkg/ml, n=3)

Aniglash uslubi: fotometrik eritmalar tayyorlash uchun yuqorida ko‘rsatilganidek, 25 ml li o‘lchov kolbalariga 50
mkg/ml li Ni (II) ioni eritmasidan 1,0 ml, rN=8,40 bo‘lgan har xil bufer eritmalardan 5,0 ml dan, 0,05% li Azorubinning suvli
eritmasidan 2,0 ml solib, kolbaning belgisigacha distillangan suv bilan suyultirildi. Optik zichliklar solishtirma eritmaga nisbatan
o‘lchandi [2,4].

1-jadval
Optik zichlikning bufer eritma tarkibiga bog‘ligligi(K®K-3, H.¢. 5, 1=3,0 cm, n=3)
Bufer eritma nomi Bufer eritmaning tarkibiq pH Agpr
Universal (H3PO4+CH3COOH+H3BO3+NaOH) 8,40 0,156
Na-tetraborat (NazB407+HCI) 8,40 0,111
Glikokol (NH2CH,COOH+NaOH+NaCl) 8,40 0,134

Olingan natijalar 1-jadvalda keltirildi va natijalardan ko‘rinib turibdiki, universal bufer eritma yordamida kompleks
birikma hosil gilinganda maksimal optik zichlik kuzatildi. Keyingi tadqiqot ishlarida rN=8,40 bo‘lgan universal bufer eritmadan
foydalanildi.

Kompleksining vaqtga nisbatan barqarorligini o‘rganish. Kompleksning barqgarorligini aniglash uchun, eritmaning
optik zichligini vaqtga nisbatan barqarorligi o‘rganildi.

Aniglash uslubi: 25 ml li o‘lchov kolbasiga 50 mkg/ml 1i Ni (II) eritmasidan 1,0 ml, 5,0 ml (rN=8,40) universal bufer
eritmadan va 0,05% li Azorubin reagentidan 2,0 ml solinib, kolbani belgisigacha distillangan suv bilan to‘ldirildi. Hosil bo‘lgan
kompleks birikma optik zichligi ma’lum vagtlar oralig‘ida solishtirma eritmaga nisbatan o‘lchandi. Olingan natijalar 2-jadvalda
keltirildi.

Tajriba natijalari shuni ko‘rsatadiki, kompleks birikmaning optik zichlik giymati 90 minutgacha barqarordir va
keyinchalik biroz pasayishi kuzatildi. Bu vaqt oralig‘ida analizni bajarish uchun yetarli ekanligini xulosa qilish mumkin.

2-jadval
Kompleks birikma optik zichligining vaqtga nisbatan bargarorligi (Avax=600 nm, 1=3,0 sm, n=3)
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T 5 10 20 30 40 50 60 70 80 90

X | 015 0,156 0,156 0,156 | 0,156 0,156 0,156 0,156 0,156 0,141
Kompleks birikma optik zichligining qo‘shilayotgan reagent miqdoriga bog‘ligligi. Amaliy tadgigotlarda metallni
kompleksga to‘la bog‘lanishi uchun reagentning ortiqgcha miqdori olinadi. Shu maqsadda kompleks birikma optik zichligining
qo‘shilgan reagent miqdoriga bog‘ligligini o‘rganish uchun 25 ml li o‘lchov kolbalarida fotometrik eritmalar tayyorlandi.
Aniglash uslubi: 25 ml li o‘lchov kolbalariga 50 mkg/ml li Ni (II) ioni eritmasidan 1,0 ml, rN=8,40 bo‘lgan universal
bufer eritmadan 5,0 ml va o‘zgaruvchan miqdordagi 0,1-2,0 ml gacha 0,05% li Azorubinning suvli eritmasi, kolbaning
belgisigacha distillangan suv solib suyultirildi. Kompleks birikma optik zichligi KFK-3 da, N.f. 5, 1= 3,0 sm da solishtirma

eritmaga nisbatan o‘Ichandi. Olingan natijalar 3-rasmda keltirildi.
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Rasm 3. Kompleks birikma optik zichligining qo‘shilgan reagent miqdoriga bog‘liqligi grafigi

Olingan natijalardan ko‘rinib turibdiki, 50 mkg/ml Ni(II) ionini kompleks bilan to‘la bog‘lash uchun 1,9 ml 0,05 % li
reagent eritmasi yetarli ekan.

Ni(IT) ionining Azorubin reagenti bilan bergan kompleksining spektral tavsifini o‘rganish. Azorubin reagenti va
Ni(I1) ioni bilan hosil gilgan kompleksini tanlangan optimal sharoitda yutilish spektrlari olindi [3,4].

Aniglash uslubi: 25 ml li o‘lchov kolbalariga 50mkg/ml 1i Ni(II) ioni eritmasidan 1ml, rN=8,40 bo‘lgan universal bufer
eritmadan 5.0 ml, 0,05% li Azorubinni suvli eritmasidan 2,0 ml solib kolbaning belgisigacha distillangan suv bilan suyultirildi.
Hosil gilingan kompleks birikma yutilish spektri solishtirma eritmaga nisbatan nur yutish qalinligi 1=1,0 sm bo‘lgan kvars
kyuvetada, spektrofotometrda o‘Ichandi. Reagentning yutilish spektri esa distillangan suvga nisbatan o‘lchandi. Olingan natijalar
5-rasmda keltirildi (Amax(HR)=510nm, Amax(HgR)=600nm). Reaksiya birmuncha kontrastlikka (AA = 90 nm) va yuqori sezgirlikka

(Sh.s =0,0067 mkg/sm2) ega ekan.
A

0,300 -
0,250 -
0,200 -
0,150 -
0,100 -

0,050 -

0,000
300 200 500 600 700 800 A

Rasm 3. Ni(Il)ning Azorubin reagenti bilan kompleksining spektral tavsifi
Xulosa.  Ni(ll)ning  4-gidroksi-3-(4-sulfonato-1-naftilazo)-1-naftalin-sulfonat  reagenti  bilan rangli kompleks
birikmasining optimal sharoitlari: 4-gidroksi-3-(4-sulfonato-1-naftilazo)-1-naftalinsulfonat reagenti va uning Ni(Il)ni bilan hosil
gilgan kompleksning yutilish spektrlari tanlangan optimal sharoitda olindi. Spektral tavsiflar yutilish maksimumlari
Amax(HR)=510 nm, Amax(NiR2)=600 nm, (AA = 90 nm) kompleks birikmaning optimal hosil bo‘lish muhiti (rN) 8,40, Sendel
bo‘yicha sezgirligi Sb.s =0,0067 mkg/sm2 ga tengligi aniglandi.
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SYNTHESIS OF N-ALKYLATION PRODUCTS OF AROMATIC AMINES AND THE STUDY OF THEIR
INFLUENCE ON THE OCTANE NUMBER OF GASOLINE
Abstract

In this scientific work, the results of experiments on the synthesis of N-alkylation products based on local raw materials of
monohydric alcohols and aromatic amines are discussed. The optimal conditions for the synthesis of homologues of aromatic
amines in the presence of a heterogeneous catalyst containing metal oxides and nitrates based on additional elements of group 3d
of the periodic system in the vapor phase have been studied. The structure and structural formula of the synthesized substance
were also analyzed according to the results of the analysis of IR, NMR, NMR spectroscopy. When studying the effect of the
obtained substance on the octane number of AI-80 gasoline in the UIT-85 device, it was found that it increases by 4.9 units. at
1% and 8.5 units. at 2%.

Key words: N-alkylation, methanol, ethanol, vapor phase, catalyst, octane number, MTBE, oxygenates.

CHUHTE3 IIPOAYKTA N-AJTIKHWJINPOBAHUA APOMATUYECKHUX AMUHOB U U3YUEHUE ET'O BJIMSIHUA
HA OKTAHOBOE YUCJIO BEH3NHA
AHHOTAIHS

B nanHoit Hay4HOH paboTe 00CYXIAIOTCS pe3yNbTAaThl SKCIEPUMEHTOB MO CHHTE3Y HPOAYKTOB N-aJKHIMPOBAaHHS Ha OCHOBE
MECTHOTO CBHIPbSI OJJHOATOMHBIX CHHPTOB M apPOMATHYECKHX aMHHOB. M3ydeHBI ONTHMalbHBIE YCIOBHS CHHTE3a T'OMOJIOTOB
apOMaTHYECKNX aAMHHOB B MPHCYTCTBUH T€TEPOTCHHOTO KaTaIU3aTOPa, COJAEPXKAIIET0 OKCHIBI U HUTPATH METAJUIOB HA OCHOBE
JOTOJTHUTENBHBIX 31eMEHTOB 3d Tpymmbl MEepHOIMYECKOH CHCTEMBI B MapoBoi (asze. Takke aHAMM3UPOBAIM CTPYKTYpYy U
CTPYKTYpHYIO (OpMYNy CHHTE3MPOBaHHOTO BemiecTBa mNo pesynbratam aHammza WK, I[IMP, SIMP cnekrpockomuu. Ilpu
W3yYCHUU BJIMSHHS MOJYYEHHOTO BEIeCTBA HAa OKTaHOBOe uucio OensuHa AM-80 B mpubope YUT-85 ycraHOBIEHO, YTO OHO
yBenuuuBaercsi Ha 4,9 en. npu 1 % u Ha 8,5 en. npu 2 %.
KumroueBsbie ciioBa: N-ankunupoBaHue, METaHOJI, ITaHOJI, apoBas (asa, KaTaauzaTop, okraHoBoe uncio, MTBD, okcureHarsl.

AROMATIK AMINLARNING N-ALKILLANISH MAHSULOTI SINTEZI VA UNI BENZINNING OKTAN SONIGA
TA’SIRINI O‘RGANISH
Annotatsiya

Ushbu tadgiqot ishida mahalliy xomashyo hisoblangan bir atomli spirtlar hamda aromatik aminlar asosida N-alkillanish
mahsulotlari  sintezi bo‘yicha tajribalar natijalari muhokama qilingan. Bug® fazada, davriy sistemadagi qo‘shimcha
guruppachaning 3d-elementlari asosida metall oksidlari, va nitratlari saglagan geterogen katalizator ishtirokida aromatik
aminlarning gomologlarini sintez gilishning optimal sharoitlari o‘rganilgan. Shuningdek, sintez gilingan moddaning tuzilishi,
strukturaviy formulasi 1Q, PMR, YaMR spektraskopiya analiz natijalariga asoslanib tahlil gilingan. Olingan moddani UIT-85
qurilmasida Al-80 benzinning oktan soniga ta’siri o‘rganilganda 1% da 4,9 birlik, 2% da 8,5 birlikka oshirishi ma’lum bo‘ldi.
Kalit so‘zlar: N-alkillanish, metanol, etanol, bug* faza, katalizator, oktan soni, MTBE, oksigenat.

Kirish. Dunyoda yildan-yilga avtotransport vositalari sonining ko‘payishi hisobiga avtobenzinga talab ortib bormoqda.
Natijada, motor yoqilg‘isiga bo‘lgan talabning oshishi atmosferada zararli chiqindilarning ko‘payishiga olib keladi. Amerika,
Yevropa va boshqa ko‘plab rivojlangan mamlakatlar atrof-muhit muhofazasi ostida yoqilg‘iga bo‘lgan talabni kuchaytirmoqda
[1,2]. Zamonaviy avtomashinalar dvigateli oktan soni 92, 95 va 98 bo‘lgan, yuqori antidetonatsion va ekspluatatsion
xususiyatlarga ega yoqilg‘i talab giladi. Yuqori antidetonatsion xususiyatlarga ega benzinlarni katalitik kreking, izomerizatsiya,
alkillanish jarayonlari yordamida chuqur modifikatsiya qilish yoki benzinga maxsus yuqori oktanli qo‘shimchalarni kiritish orgali
erishish mumkin[3,4,5,6]. N-alkillanish molekulaning uglerod skeletini qurishning asosiy usullaridan biri hisoblanadi.
Alkillashtiruvchi moddalar sifatida asosan galogen hosilalari, to‘yinmagan birikmalar, spirtlar, oddiy va murakkab efirlar
qo‘llaniladi. Dori va vitaminlar sintezida, jumladan, organik sintezda N-alkillanish reaksiyalari katta ahamiyatga egadir.
Shuningdek, bu reaksiyalar juda qimmatli sanoat mahsulotlaridan bo‘lgan aromatik aminlarning gomologlarini olish imkonini
beradi, ular yuqori samarali benzinning oktan sonini oshiruvchi qo‘shimcha sifatida ishlatiladi [7,10]. Shu kungacha N-alkillanish
reaksiyalari gomogen, geterogen Kkatalizator ishtirokida, suyuq va bug‘ fazali muhitlarda sintez gqilingan. N-alkillanish
reaksiyasini geterosiklik birikmalar, galogen hosilalari, efirlar bilan amin bug‘lari aralashmasini 250-300 oC haroratda
(AI203,Th0O2,TiO2,Zr0O2) katalizatorlaridan o‘tkazish orqali sintez gilingan.[8] N-alkillanish reaksiyasini bug‘ fazada 300-400
oC haroratda Al203 katalizatori ishtirokida ham amalga oshirish mumkin[9]. Shu bois ishlab chiqgarishni takomillashtirish,
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mahalliy xomashyodan oktan sonini oshiruvchi qo‘shimchalar ishlab chiqarishni rivojlantirish dolzarb vazifadir. Shundan kelib
chigib, metanol, etanol, respublikamizda mahalliy xomashyo ekanligini inobatga olgan xolda N-alkillanish mahsulotlarini sintez
qilish magsadi qo‘yildi.

Tadgiqot obekti va usullari. Tadgiqot obekti N-alkillanish mahsuloti aromatik aminlarning gomologlari hisoblanadi.
Olib borilgan tadgigotimizda sintez gilingan N-alkillanish mahsulotining 1Q-tahlili Yaponiyada ishlab chigarilgan SHIMADZU
UK- spektrofotometrida 4000-400 sm-1 sohada olindi. Xamda fizik 1H YaMR, 13C YaMR, spektroskopiya usullari qo‘llanilgan.

Tajriba gismi. Laboratoriya sharoitida N-alkillanish mahsulotini sintez qilish jarayoni statsionar katalizatorli, quvurli
reaktorda (naychalarda) atmosfera bosimida, N2 gazi ogimida amalga oshiriladi. Aromatik amin va metanoldan N-alkillanish
mahsulotini sintez qilish uchun dastlab tarkibi metall va metall nitratlaridan iborat, SiO2 bilan to‘ldirilgan katalizator tayyorlab
olindi. Katalizatorni aktivlash uchun turli bosqichlardan o‘tkazildi. Aktivlangan katalizator reaktor ichiga joylandi. Tadqiqot
uchun ikkita termometr bilan jihozlangan 250 ml o‘lchamdagi kolba olinib, birinchi kolbaga 160 gr metanol solindi va 650C
haroratgacha va ikkinchi kolbaga 93 gr aromatik amin solinib 200 oC haroratgacha qizdirildi. Natijada gaz holatiga o‘tgan
mahsulotlar geterogen katalizator joylashtirilgan termostatik boshgariladigan reaktorga yuborildi. Ushbu reaktordan gaz
holatdagi aralashma gaz (spirt va aromatik amin) 320-360 oC gacha haroratda o‘tkazildi. Jarayonda aromatik amin va
metanolning mol nisbatlari 1:1 dan 1:5 gachani tashkil giladi. Reaktordan chigqan aralashma sovutgich orqali sovutilib, yig‘gich
idishga yig‘iladi. Olingan aralashmadan xosil bo‘lgan N-alkillanish mahsuloti haydab olindi. Olingan mahsulotni fizik-kimyoviy
usullar yordamida tahlil qgilindi. Mahsulotning chigish unumi birinchi bosgishda eng yuqgori 24,9 % ni tashkil gildi. Ishlab
chiqarishda bu jarayon yopiq sikl bo‘lganligi uchun 85-95 % unum bilan chigishi kutilmoqda.

Olib borilgan tadgigotimizda N-alkillanish mahsulotini olish jarayonida hosil bo‘lgan moddaning chigish unumiga
dastlabki olingan xomashyolar miqdoriy nisbatlari va haroratning ta‘siri o‘rganildi.

1-jadval
Mahsulot unumiga moddalar mol nisbatlari va haroratning ta‘siri

Ne Mol nisbatlari Harorat, 0C Unum, % Ne Mol nishatlari Harorat, 0C Unum, %
1 T1 108 [ T1 139
2 1.2 116 12 12 179
3 13 270 124 13 13 330 20,7
4 14 133 14 T4 24,9
5 5 138 15 L5 24,9
6 T1 12,1 16 11 128
7 1.2 129 7 1.2 16,2
8 13 300 14,2 18 13 360 193
9 T4 163 19 T4 23,8
10 5 163 20 5 24
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1-rasm. Mahsulot unumiga moddalar mol nisbatlari va haroratning ta‘siri

Yugorida keltirib o‘tilgan 1-jadval va 1-rasmdan shuni ko‘rish mumkinki, aromatik amin va metanolning miqdoriy nisbati 1:4 va
harorat 330 oC bo‘lganda mahsulotning chigish unumi eng yuqori bo‘ladi va ushbu jarayon uchun bu parametrlar eng maqbul
hisoblanadi. Harorat 3600C ga yetganda mahsulotni gqisman parchalanishi hisobiga chiqgish unumi kamayishini ko‘rish mumkin.
Natijalar va uning muhokamasi: Biz sintez qilib olgan N-alkillanish mahsulotining fizik-kimyoviy usullar yordamida tahlilini
amalga oshirdik. N-alkillanish mahsulotining 1Q-spektri tahlil gilindi. Buning uchun dastlabki aromatik amin va N-alkillanish
mahsuloting 1Q-spektrlari o‘zaro solishtirildi va quyidagi 2,3, rasmlarda keltirildi. Aromatik aminning IQ-spektrida amino
guruhning asimmetrik va simmetrik valent tebranishlari natijasida yuzaga kelgan polosalar 3200-3500 sm-1, shu guruhning
deformatsion tebranishlariga tegishli polosalar 1175 va 881 sm-1 chastotalarda kuzatiladi. Spektrning 3000-3100 sm-1 sohasida
aromatik halga C-H bog’larining valent tebranishlari tufayli yuzaga kelgan polosalar mavjud. Aromatik halganing halga
tekisligida bo‘layotgan tebranishining natijasida 1601 va 1506 sm-1 larda ko‘rinadigan yutilish polosalari hosil bo‘ladi. Mono
almashgan aromatik birikmalar uchun xarakterli bo‘lgan intensiv polosalar spektrning 650-752 sm-1 sohasida kuzatiladi. Bu
polosalar aromatik halqaning halqga tekisligidan boshqa tekislikda bo‘layotgan tebranishlari natijasida yuzaga kelgan[11,12].
Amino guruhning urchugsimon aylanma tebranishi tufayli yuzaga kelgan o‘rtacha intensivlikdagi va birmuncha keng polosalari
ham ayni shu sohada yotadi. Spektrdagi 1265 sm-1 polosa C-N guruhning valent tebranishlari tufayli yuzaga keladi.
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2-rasm. Aromatik aminning 1Q-spektri.

3-rasm. N-alkillanish mahsulotining 1Q-spektri.

Aromatik aminning va N-alkillanish mahsulotining 1Q- spektrlarini solishtirganimizda va tahlil gilganimizda shu narsa
aniq bo‘ldiki, Aromatik aminning chastotalari bilan mos tushganligi xamda yutilish sohalaridagi asosiy o‘zgarish 1319 cm-1 CH3
guruhining simmetrik deformatsion, 1420-1473 cm-1 sohada CH3 guruhining assimmetrik deformatsion tebranish chastotalarini
ko‘rish mumkin.
So‘ngra sintez qilib olingan N-alkillanish mahsulotining yadro magnit rezonans (YaMR) yordamida struktura tuzilishi o‘rganildi.
1H YaMR- spektr (8, m.u. 400 MI'u, CD30D) N-alkillanish mahsulotining PMR spektrlarini olishda vodorod atomlari
deyteriyga almashtirilgan erituvchi deyterometanoldan ( CD30OD) foydalanildi.

= =
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4—-rasm. N-alkillanish mahsulotining PMR spektri (CD30D).

O‘rinbosarlar mavjud bo‘lgan benzol halqasidagi aromatik protonlarning signallari 6.5-8,0 m.u. oralig‘ida namoyon
bo‘ladi[13]. N-alkillanish mahsulotining benzol halqasidagi o‘rinbosar elektronodonor xususiyatga ega bo‘lgani uchun halqadagi
protonlar benzoldagiga nisbatan kuchliroq ekranlanishga uchraydi, chunki bunday holatlarda halgadagi elektron zichligi
ko‘payadi. N-alkillanish mahsulotining tarkibidagi CH3 guruhning protonlari ekvivalent protonlar hisoblanadi. Xamda
protonlarning signallari 3,343 m.u. sohada kuzatiladi. -NH- dagi protonning signali esa 3,304 m.u.sohada namoyon bo‘ladi.
6,655-6,728 va 7,098 m.u. sohadagi signallar benzol halqasidagi protonlarga tegishli.
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5-rasm. N-alkillanish mahsulotining 13C spektri (CD30OD).
Aromatik birikmalar 13C spektrlarining kimyoviy siljish qiymatlari juda ahamiyatli bo‘lib, ular orqali benzol
gomologlarida CH3 guruhlarining bir-biriga nisbatan halgada joylashishini aniglash mumkin. Kimyoviy siljish giymatlari
uglerod atomining gibridlanish holatiga ham bog‘liq bo‘lib, sp3- 0-50 m.u., sp2-100-150 m.u., sp gibridlanish esa 70-100 m.u.
oralig‘ida signal namoyon qiladi. Bundan ko‘rinib turibdiki 49,85 m.u. sohadagi signal N-alkillanish mahsulotining CH3
guruhiga tegishlidir. 116,708-119,393 va 130,016 m.u. sohadagi signallar benzol xalgasidagi sp2 gibridlangan uglerodga
tegishlidir.
Sintez qilib olingan N-alkillanish mahsulotining benzinni oktan soniga ta’siri laboratoriya sharoitida UIT-85 qurilmasida
amalga oshirildi. Bu jarayon uchun Buxoro Neftni gayta ishlash (BNQZ) zavodida ichlab chigarilgan Al-80 markali benzinidan

foydalanildi.Al-80 benzinning ko‘rsatkichlari.
Tadqiqot usuli:82,2 ;Motor usuli:77,4 ;Antidetonatsion ko‘rsatkich;79,8
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Namunaning nomlanishi Qo‘shimcha miqdori% Oktan soni.Tadgigot usuli
1% 87,1 birlik
MMA 2% 90,7 birlik
3% 93,2 birlik
4% 95 birlik
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6-rasm. MMA markali qo‘shimcha qo‘shilganda AI-80 benzinning oktan sonini o‘zgarishi.
Xulosa. Biz sintez gilgan usul boshga usullardan katalizatorning tarkibi, metall nitratlarining reksiya jarayonida

parchalanib aktiv metall oksidlarini xosil gilishi,jarayon N2 muhitida borishi xamda iqtisodiy samaradorligi bilan ajralib turadi.
Hozirgi kunda benzinning oktan sonini oshiruvchi qo‘shimchalarning asosiy tarkibini N-alkillanish mahsuloti va uning

gom

ologlari tashkil giladi. Lekin uning migdori O‘z Dst 3031;2015 standart talabida K2 marka uchun 1,3%, K3 va K4 markalar

uchun 1% gacha qo‘shish kerakligi belgilab qo‘yilgan. Oksigenatlarni esa 15% gacha benzin tarkibiga qo‘shish mumkin.
Dunyoning benzin sanoatida eng ko‘p ishlatiladigan oksigenatlar MTBE, ETBE,TAME lar hisoblanadi. Bularni benzin tarkibiga
katta miqdorda 15% gacha qo‘shish talab qilinadi, shu bilan birga bu benzin narxini sezilarli darajada oshiradi. Bunday xolda
benzinning oktan soni 6 birlikkacha ko‘tariladi. Aralashmaga 1,3% gacha N-alkillanish mahsulotini jalb gilish orgali ham xuddi
shunday natijaga erishish mumkin.

10.
11.
12.

13.
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SORPTION-SPECTROSCOPIC DETERMINATION ECOPOLTANTS IN ENVIRONMENTAL OBJECTS
Abstract
The possibility was studied and the optimal conditions for the immobilization of the studied reagents on polymeric carriers were
found. The positive effect of immobilization on chemical-analytical properties is shown. The optimal conditions for the complex
formation of hydroxyazo compounds with toxic metals have been established. New organic reagent-carrier systems for solid-
phase luminescent determination of toxic metals in environmental objects are proposed.
Key words: immobilization, toxic metals, oxyazo compounds, sorption-luminescent determination, environmental objects.

COPBIIMOHHO-CHEKTPOCKOIUYECKOE ONPEJAEJEHUE SKO3ATPSI3HUTEJEN B OBBEKTAX
OKPYKAIOLLIEN CPEJIbBI
AHHOTaIUA

M3ydeHpl BO3MOXKHOCTh W HaWJEHBl ONTHMANBHBIE YCIOBHS WMMOOWIM3AIMHA HCCIEAYyEeMBIX PEareHTOB Ha MOJMMEpPHBIC
HocuTend. [loka3aH TMONMOXHUTENBHBI JPPEKT HMMOOMIM3AIMM HAa XHMHKO-aHAJUTHYECKHE CBOMCTBA. Y CTaHOBIICHBI
ONTUMAJIBHBIC YCIIOBHS KOMILIEKCOOOPa30BaHUS OKCHA30COESIMHEHNH C TOKCHYHBIMU MeTaJutaMu. [IpesiosxkeHbl HOBBIE CHCTEMBI
OpraHMYECKHH PeareHT-HOCUTENb Ui TBEPAO(A3HOTO JTIOMHUHECHEHTHOTO OIpEIeTeHUs] TOKCHYHBIX METAIIOB B OOBEKTaX
OKpY>Karolei cpenbl.

KnroueBbie ciioBa: IMMOOHIH3AIINS, TOKCHUHBIC METAIUIbI, OKCHA30COCTUHEHUSI, COPOIIMOHHO-TFOMHHECIICHTHOE OTPE/ICICHHE,
00BEKTBI OKPYIKAIOLIEH CPEIbI.

ATROF-MUHIT OB’YEKTLARIDAN EKOTOKSIKANTLARNI SORBSION-SPEKTROSKOPIK ANIQLASH
Annotatsiya

O'rganilayotgan reagentlarni polimer tashuvchilarda immobillash imkoniyati o'rganildi va optimal sharoitlar  topildi.
Immobillashni reagentlarning kimyoviy-analitik xususiyatlarga ijobiy ta'siri ko'rsatildi. Toksik metallar bilan oksiazo
birikmalarini kompleks hosil gilishning optimal sharoitlari aniglandi. Atrof-muhit ob'ektlaridan toksik metallarni gattiq fazali
lyuminestsent aniglash uchun yangi organik reagent-tashuvchi tizimlari taklif etildi.

Kalit so'zlar: immobillash, metallarning zaharliligi, azooksibirikmalar, sorbtsion-spektrofotemetrik aniglash, atrof muhit
ob’ektlari

BBenenune. AHAIH3 COCTOSHHS OKpYXKAOWIEH TNPHUPOJHON Cpensl W HAIMYHWE OCHOBHBIX TIPOOJieM B 0OJIACTH
WCIIOJIb30BaHUS W OXPaHBl TPUPOIHBIX PECYpCOB OTpakeHBI B BHICTyIUIeHUsX [Ipesnmenta PecnyOnmumkm Y30ekucran
LI1.M.Mup3uéeBa, oQUIHATEHBIX TOKYMEHTaX, MHOTOYHCICHHBIX ITyOJMKAIMAX YYEHBIX H CIenuanucToB. Cpean TIaBHBIX
npobieM, ocoboe MecTO MPHHAUICKHT MpolieMe oOecmedeHHsT HSKOJOTHYecKoi Oe3omacHOCTH cTpaHbel. (ObecrnedeHne
9KOJIOTMYECKOM 0€30MaCHOCTH CTAHOBUTCS BAXKHEHIIIMM KOMIIOHEHTOM HAI[MOHAJILHOM 0€30MacHOCTH, OKa3biBas BCE OOJbIICE
BIIMSIHUE Ha OJ1aronojydue U 3JI0pOBbe HACENICHUS, a TAK)KE Ha IKOHOMHUYECKOE Pa3BUTHE BCEX OTPACIIei HAPOIHOTO XO3SHCTBA.

Cpem  MHOTHX —TIOCNIEACTBHH  JCATEILHOCTH YEJOBEYECKOro OOIIeCTBa 0c000€ 3HAaUYeHHE HWMEET MpPoIece
IPOTPECCUPYIOIIEr0 HAKOIUICHHS] TSDKEJIBIX M TOKCHYHBIX METaJUIOB B OKpYXKalomied cpele, BOBJICUYCHHE UX B
OonoreoxuMuueckuii Kpyroodopor [1-4]. CeromHs MeOVKH YCTaHABIMBAIOT MPSIMYIO CBS3b MEXKAY POCTOM YHCIa JIIOZCH,
Ooeromux amieprueii, OpOHXHATbHOW acTMOW, PaKOM W YXYyIIICHHEM 3KOJIOTHYECKOW OOCTaHOBKH. AHAIU3 JIUTEPATypHI
MO3BOJISIET BBIICITUTH JIBA HaHOOJIee 3HAYMMBIX MPUPOJHBIX HCTOYHUKA TSHKENIBIX W TOKCHYHBIX METAJUIOB B OMOcdepe U MIecTb
AHTPOIOTEeHHBIX [5-6].

Ilenpto nmaHHOW pabOTHI CTANO0 YCTAaHOBJICHHE BIHMSHHA WMMOOWIM3AIMM Ha XHMHKO-aHAJMTHYECKHE CBOWCTBA
OKCHAa30COCTUHEHHI U pa3paboTKa Ha WX OCHOBE COPOIMOHHO-TIOMHHECIICHTHBIX METOIOB OIMpPEIACACHUS OCPHILTHS, IIMHKA U
CBHUHLIA B IPUPOAHBIX U CTOYHBIX BOJAX, NOYBAX, PACTCHUSX H JP.

Jly11 BBIMONHEHMS TOCTABJICHHOHN LieNM HaMM ObUTM M3y4YeHbl pearcHThl Pa3INuHBIX KiaccoB. IIpm BeIOOpe peareHToB
PYKOBOZICTBOBAIHCH CHHTETUYCCKONW M SKOHOMHYECKOH JICTYIMTHOCTBIO, 8 TAKXKE W3BECTHBIMHU MPEUMYIIECTBAMHU ONPEICICHHBIX
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KJIACCOB OPTaHUYECKHX PEarcHTOB M MX HCIIOJIb30BAHUS B aHAMTHUECKON XUMHUH. B KadecTBe OpraHMIecKHX peareHToB XOPOIIOo
3apeKOMEHI0BaH cebs okcrasocoeaunerus [7-10].

JKcnepuMeHTaAJbHAs 4YacTh. Pacmeopwl, peazenmoi, copéenmsi. CTaHIApTHBIC PACTBOPHI OCpMIUIMA U LUHKA C
KOHLIGHTpalel 1 Mr/MiI TOTOBHIM pAacTBOPEHHEM COOTBETCTBYIOIICH HABECKH METaUIOB (KBATH(UKAIMU «X.4.» B
pasz6apnennoii (1:1) xmopucroBomoponHoit kuciaore «oc.4.». Cepuro OydepHbIX pacTBOpoB rotoBwid u3 1| M pacTBOpoB
CHsCOOH, HCI, NaOH, NH3s, CH3COONa. Pa6oune pacTBOpBI TOTOBHIIM COOTBETCTBYIOIINM pa30aBiIeHHEM OHIUCTHIIATOM
HCXOJTHOTO CTaHAapTHOTO pacTBopa[l1]. 1x10" MoJNspHEIE pacTBOPBI 3PHOXPOM KPACHOTO B TOTOBWJIM pacTBOPEHHEM TOYHBIX
HAaBECOK IpernapaTtoB B Boje. VIcrmonb3oBamy CBEXENEeperHaHHbIE W OYHMIIeHHBIE 1o [13] pacTBOpWTENM M OMIUCTHIULIT,
JIENOHM3UPOBAHHYIO BOAY, IIPEIBAPUTEILHO IIPOBEPEHHbIEC HA OTCYTCTBHE CBEUCHHSI.

Annapatypa. DIeKTpOHHBIE CIIEKTPbl CHHMall Ha Ha ABYXJIYYeBOM peructpupymoueM crekrpodoromerpe UV-Vis
SPECORD M-40, ocnamenHoM tnpucTaBkoil auddysHoro ortpaxkenus. CHOeKTpbl BO30YKACHHS W JTIIOMHHECUCHIMU
peructpupoBanu Ha criekrporpape MCII-51 co crekisHuoi ontukoi u Y@ crnekrpoduyopumerpe Agilent Cary Eclipce. pH-
pacTBopoB KoHTposnupoBainu Ha noTeHuuomerpe M-130. UK criekTpbl perucTpupoBain Ha cektpoMerpe «Avatarsystem 360 FT-
IR» ¢pupmbr «Nikolet Justrument Corporationy (CILIA), a Taxxe Ha npu6ope “SPECORDUR-10".

MeToauka moTy4eHHs] KOMINUIEKCHBIX COeJMHEHHil HOHOB MeTA/UIOB ¢ MMMOOMIH30BAHHBIMH OPraHHYeCKHMH
peareHTaMu: B IPOOHPKH ¢ NMMOOMIN30BaHHEIM OPraHMYECKIM PeareHTOM IpuinBaoT OydepHyto cMmeck ¢ pH Gmuskum k pH
KoMIUIeKcooOpa3zoBanus B pacTBope, 100 MKr Meramia, 2,0 M OpraHHIeCKOTO PacTBOPUTEINS, 3aTeM IIePEMEIINBAIOT B TCUCHHE
5-15 MuHYT, HEHTPUDYTUPYIOT U HAOMIOAAIOT JTIOMHHECIICHITHIO.

Mertonuka omnpenejieHusi ONTUMAIBHON «HArpy3km» Hocurtedeii: k 0,4 r Hocurens m00aBIsIM BHIOpaHHOE
KomuecTBo Oydepa C cooTBeTcTByomMM pH W OpraHMYecKoro pereHTa, JOBOAWIM OOmHWH 00beM BOOOW 1O 5 MuI,
MepeMeNInBaId B TeUeHHe 5-15 MUHYT U neHTpudyruposaau co ckopoctbio 3000 06/muH. Ilocne yero oTOupany aJuKBOTHYIO
4yacTh pactBopa «Hax ocagkom» (1,0-2,0 mu), moGasmsumu 4,0 Mt OypepHoit cmecu ¢ coorBerctByrommM pH. Onrtuueckyro
IUIOTHOCTh W3MEpsUIM IPH MaKCHMyMe IIOTJIOIICHUSI pPacTBOpoB, B KkioBeTe ¢ L=lcm. KoHmeHTpamuro omnpenensiad o
rpaJydipOBOYHOMY I'pa MKy U IEPECUUTHIBAINA HAa OAUH I'PaMM HOCHTEIIS.

PesyabTaThl u ux o6cysxkaenne. VccienoBaHo KoMIuiekcooOpa3oBaHHe OepuuIns ¢ KalbKOHKapOOHOBOW KHCIOTOH M
9PUOXPOM KpacHBIM B, CBHHIA C 3pHOXpOM KpacHBIM B m spmoxpoM cuHe-depHBEIM R, muHKa ¢ 3pHOXpOM KpacHBIM B u
spuoxpoMm cuHe-dyepHBIM B. KommekcooOpazoBanune wusyyanock metogoM HWK- ©  JIIOMHHECHEHTHOH CHEKTPOCKOIUH,
CIEeKTPO(HOTOMETPUUECKUM U APYTHMH METOJaMH, a TaKXKe KBAaHTO-XMMUYECKHMH pacuéramu. Pe3ymbTaTel mcciemoBaHHN
npuBeaeHb! B Tabmume 1.

HccnenoBanne — CIEKTPaIbHO-IIOMHUHECIEHTHBIX  XapaKTEPUCTUK  KOMIUIEKCHBIX ~ COGJMHEHUH  HCCIETyeMBIX
OpPTaHNYECKUX PEareHTOB C HOHAMHM METaJUIOB IIOKa3aJlo, YTO HAOJIoJaeTcs W3MEHEHHE CIEeKTPAIBHBIX XapaKTEePUCTHK
HOTJIOIIEHUS] U JIIOMHHECICHIIMN KOMIUIEKCHBIX COCIMHEHUH OTHOCHTEIBHO peareHTa, a TakKe BO3pacTaHWe WHTEHCHBHOCTH
CBEYCHHS, 4YTO CBHJICTEIBCTBYET O TOM, YTO OOpa3oBaHHE KOMIUICKCHBIX COCJMHEHUH CONPOBOXKAAETCS CYIIECTBEHHON
MepeCTPOHKON OCHOBHOTO (DIryoporeHa.

W3ydenne w3mydaTenbHON CHOCOOHOCTH HCCIEAYeMBIX pPEareHTOB B pAcTBOpPE MOKa3alo, YTO BCE KOMIUIEKCHI
WHTCHCHBHO (IyOpPECIMPYIOT M MOTYT OBITh NPHMEHEHB B KadecTBE AHAJIMTHISCKHX (OPM JUIS JIIOMHHECIIEHTHOTO
OTIPE/IENICHUS] COOTBETCTBYIOIINX 3JIEMEHTOB.

Jnst Cy)kaeHHus 0 MeXaHW3Me KOMIUIEKCOOOpa30BaHUs HCCIEIyeMbIX HOHOB METAJUIOB C OPTaHMYECKUMH pPeareHTaMH
OBUIM TIPOBEAEHBI KBAHTO-XMMHYECKHE PACuUeThl, HCHONB30BaHbI pe3ynbTaThl MK-CeKTpOCKONMYecKoro M CHEeKTpalibHO-
JFOMUHECLICHTHOTO ~ HCCIIEJOBAaHMH, M3y4eH XHUMH3M AaHAJIUTHYSCKUX pPEaKlWi, YCTaHOBJIEHBI CXeMbl 00pa3oBaHUs
JFOMUHECIUPYIOINX KOMIUIEKCHBIX COeJUHEHUH. VccnenoBaHus MoOKasaid, YTO COOTHOLIEHHE BCTYIMAIOIIMX KOMIIOHEHTOB B
KOMILIEKCaX HOHOB METaJIOB C peareHTaMu cocTaBisieT B pacTBope 1:1, 1:2, a c uMMoOuIn3oBaHHbIMH peareHTamu 1:1.

Jnsg  ynydmieHuss XUMHKO-aHAIMTUYECKUX CBOMCTB MeToJamu JromMuHecueHTHOM, WK-cmekTpockomuu, a TaKxke
CIEeKTPO(HOTOMETPHUECKAM METOJOM H3ydeHa HMMMOOMIM3AIMH KaIbKOHKAapOOHOBOH KHCIIOTHI, 3PHOXPOM KpacHoro B,
3pUOXPOM CHHE-4epHOro R, sprnoxpom cuHe-uepHOro B Ha copOeHTax pa3nudHOTO THIIA.

ONTHMHU3aIUI0 yCIOBHH MMMOOWIM3AIMH TPOBOJMIN OMNpeeIeHHeM MaKCHMaJIbHOTO aHATUTHYECKOTO CHTHANA IpU
BapbUPOBAHUM KHCIOTHOCTH, KOHIEHTPAIlMM peareHTa B pacTBOpE, BPEMEHH KOHTAaKTa peareHT-HocuTenb. [l BBIOOpa
ONTHMAaJIHON KOHILEHTPALMK PEareHTOB NMPU MMMOOKMIM3AIMN OTIPENeIsIn «Harpy3ky» Hocurens [14]. «Harpysky» Hocurens
ONpEeISUIN TI0 OCTATOYHOM KOHIEHTPAIlMM pEeareHTOB HaJ OCAaIKOM CHEKTPO(GOTOMETPHYECKMM METOAOM. Pe3ymbTaThl
UCCIIEIOBAaHUI MTpUBEICHBI B TaOuIe 1.

Tabnuua 1.
OnTuMaibHBIE yciaoBus HMMO6I/IHI/I33HI/II/I HUCCIICAYCMBIX PCAarcHTOB
mu=0,4 rp

O6bem
Pearent HOCHTEIIb pH cpenst oydepHoit ;:[I:f/l‘r;;ywa» Hocuren Bpems KOHTaKTa MHH.

CMecH, MIT
KanbkoH-KapOOHOBasI KHCIIOTA Amberlit XAD-2 1,0-3,0 3,0 190,72 10
SpHOXpoM KpacHsblii B Molselect 72 G-15 3,5-5,0 4,00 636,00 5
DPUOXPOM CHHE-YEpHBIi R Sephadex G-25 3,0-4,0 3,00 226,38 5
DPHOXPOM CHHE-YepHBbIii B Molselect 72 G-50 3,5-5,5 3,00 589,5 5

Takum o00pa3om, MPOIECCHl UMMOOWIM3ALUKM M BO30Y)KICHHS MOJIEKYJI PEarcHTOB BHOCST 3HAYMTEIBbHBIN BKJIaa B
M3MEHEHHE HUX MPOTOJMTHYECKHX CBOMCTB, YTO CYIIECTBCHHBIM 00pa3oM OMNpeAensieT KHCIOTHOCTh 0Opa3oBaHUs
JFOMHHECIIUPYIOIIIX KOMIUIEKCOB METAIUIOB C UMMOOHMIN30BaHHEIMH PEeareHTaMH.

B HK-cmextpax HaTuBHBIX peareHToB M B MK-crekTpax HMMMOOMIM30BAaHHBIX PEareHTOB OOHAPYXEHBI YacTOTHI
konebanuit cootBercTBytomux rpymm: OH, N=N, C=0. Cnexyer oTMeTHTb, 4TO B 00JIacTH BaJeHTHHIX konebanuit SOsH, OH
TPYNII IMMOOWII30BAaHHBIX PEAareHTOB IPOSBISETCS OTIMYHE OT IOJOOHON XapaKTepHUCTHKH peareHTOB B pacTBope. [lomoca
SOsH rpynmsl cmeniaercst Ha 39-45 cvl. B IMMOOMIM30BaHHOM COCTOSIHMM TIOJIOCA, OTHOCSIIAACS K BaJEHTHBIM KOJEOAHHAM
OH-rpynnsl cTaHOBUTCS Mpe M cMemaercs Ha 100-120 cm.
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Pesynprarsr K-, moOMUHECIIEHTHOH CIEKTPOCKONHUH, a TAaKKe KBAHTO-XMMHUYECKUX PAcdeTOB MO3BOJMIN IPEUIOKUTH
BO3MOXKHBI MEXaHH3M HMMOOHJIM3ALMK OKCHA30PEareHTOB Ha MOJIMJIEKCTPAHOBBIC HOCHTEIM 3a CYET BOJOPOAHBIX CBs3eH
MEXIy THIPOKCHIBHBIMH IPYIIIaMH HOCUTEIIS U CYJIb(QOrpynnamMu peareHra.

VI3MeHeHHe KUCIOTHO-OCHOBHBIX CBOMCTB MMMOOWIM30BaHHBIX PEAarcHTOB B BO30YKICHHOM COCTOSHUH, M3MEHECHHE
JKECTKOCTH MOJIEKYJ, TPOCTPAHCTBEHHBIX (DaKTOPOB OOyCIaBIMBaeT OCOOEHHOCTh XelIaTooOpa3oBaHHMs pPEareHTOB B
B030Y)KI€HHOM MMMOOMIN30BaHHOM COCTOSIHUH.

Komrmurexkcoo6pazoBanue n3ydanock VK-crekTpockomudeckuM, CHeKTPAILHO-TIOMHHECIIEHTHEIM U JPYTUMH METOIaMHU.
B pesynbrare 3THX HCCIEeNOBaHUH OBUIM yCTaHOBJIEHBI OCHOBHBIE CIEKTPAILHO-TIOMHUHECIICHTHBIE M XHMHUKO-aHAJHTHIECKUE
XapaKTePUCTUKK 00pa30BaHUs JFOMUHECIHUPYIOLIMX KOMIIJIEKCOB B UMMOOHIM30BaHHOM COCTOSIHHHU (PUCYHOKL).

1 1
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Puc. 1. 3aBUCHMOCTS HHTEHCUBHOCTH ()IyOPECIIEHIMHI KOMIUIEKCOB OT pa3iMYHEIX (akTopoB: a) oT pH cpexsr; 6) oT
KOJINYECTBA PaCTBOPUTEILSL
1- Pb'RZ(uMM); 2— Pb'RS(nMM); 3- Zn-RZ(uMM); 4 Zn‘Ré(uMM)

B pesynbprare aHanM3a CleKTpaTbHO-TIOMUHECIIEHTHBIX XapaKTEePHCTHK KOMIUIEKCHBIX COSMHEHU I NMMOOMIN30BaHHBIX
OKCHA30COCMHEHNH C HOHAaMM OepWUINs, CBHMHIA, LUHKA OTMEYEHO  BO3PACTAHHE WHTCHCHBHOCTH JIIOMHHECICHIINH
KOMIUIEKCOB, a TaKKe M3MEHEHHE CHEKTPAIbHBIX XapaKTEPHCTHUK MOTJIOMCHUS U JIOMUHECIIEHINN KOMILUIEKCHBIX COeIUHEHUI
OTHOCHTEIFHO HMMOOHIN30BaHHBIX PEAareHTOB, YTO JaeT OCHOBAHHE 3aKJII0YUTh, YTO KOMILUIEKCOOOPAa30BaHUE COMPOBOXKIACTCS
3HAYUTENHFHON NepecTpoiikoil (yHKINOHATBHO-aHATUTHYECKOTO Sipa MOJIEeKyIbI (iayopodopa 3a cueT 3aKkperuieHus peareHra Ha
TBEPJOM HOCHUTENE, YTO INPUBOAUT K YBEIMUCHUIO KECTKOCTU MOJIEKYJIbl peareHTa M M3MEHEHUSAM B 3JIEKTPOHHOM CTpyKType
MOJIEKYJIbl peareHTa.

M3yuenue cnexkTpanbHO-TIOMUHECIIEHTHBIX XapaKTEPUCTUK KOMIUICKCHBIX COEAMHEHUH, YCTaHOBJIECHUE ONTHMAJIbHBIX
YCIOBHH peaknuii KOMIUIEKCOOOpa30BaHMSI HCCIIEAYyEeMBIX METAUIOB C peareHTaMH B PacTBOpe M B HUMMOOMIN30BAaHHOM
COCTOSIHUM, IIO3BOJSIET MPOBECTH CPABHEHHWE OCHOBHBIX AHAIUTHYECKHX I1apaMeTPOB OOPa30BaHMS ITIOMHHECIUPYIOIINX
KOMIUIEKCOB B PacTBOpe M C NPHMEHEHHEM MMMOOWIM30BAHHBIX OPTaHMYECKHX JIIOMHHOGOpPOB. Pe3ymbTaTsl IMpHBEAEHHI B
Tabmume 5.

CpaBHEHHE ONTHUMAIBHOTO 3HAYEHHUS KHCIOTHOCTH MCCIEAYeMBIX METaUIOB C HMMOOWIIM30BAHHBIMH peareHTaMu
OTHOCHTEJIFHO PacTBOPOB IOKa3bIBaeT CMEIIEHUEe ONTUMAIbHOro pH B KHCITyI0 00JacTh Ul KOMIUIEKCOB MMMOOHMIM30BaHHBIX
pearentoB Ha 1-3 equuunel pH. DTo CBsA3aHO ¢ yCHJIEHHEM MPOTOHOJIOHOPHBIX CBOMCTB KOMILIEKCOOOpa3oBaTeiel B yCIOBUIX
UMMOOMIN3annK. BaKHO OTMETUTE, YTO OIS OpraHu4ecKkoi (a3sl B pe3ysbTaTe MMMOOWIN3ALNK PEareHTOB YMEHBIINIACh B 2-
4 paza. Bpems pasButus (yopecueHINH COKPAaTHIIOCH Ul BCEX KOMIUIEKCOB B 2-10 pas, T.e. yBeIMYMIIach 3KCIPECCHOCTD
pa3paboTaHHBIX METOIHK (CM. TaOIHUIy 5).

Ha ocHoBe wm3y4YeHHBIX peakmHii KOMIUIEKCOOOPa3oBaHMS pPa3pabOTAaHBl METOABI KOJIMYECTBEHHOTO OMpeaeTIeHHs
HCCIIeyeMbIX METaUIOB PEareHTaMH B pacTBOpe M B HMMOOWMIN30BaHHOM COCTOSHHH. OIpeneneHsl MeTPOJIOrnIecKne
MapaMeTphl OMpENENeHUsT HCCIeAyeMbIX METaIOB. MeETOJOM MaTeMaTH4YecKOH CTaTHCTHKH OIHEHa MpaBHIBHOCTh
MIPOBOJMMBIX ONpeCICHUN.

Pe3ynbpTaThl NpPOBENEHHBIX MHCCIIEAOBAHUI MO3BOJIMINM IPOBECTH COIOCTABIEHHE METPOJIOTHYECKHX IapaMeTpoB
ONpeNeNIeHusT HMcClIeyeMblXx MeTamioB. Iloka3aHo, YTO UYBCTBUTENIBHOCTb OIpPENENECHUS MCCIEAYEMBIX METAIOB C
NpUMEHEHHEeM NMMOOHIN30BaHHBIX PeareHTOB CHIbKeHa: i 6epmmms B 10-13 pa3; ans ceuHna B 8-10 pa3, muist nmeka B 16-41
pa3; o CPaBHEHHMIO C OIpeieNieHHeM OepHIIINS, CBUHIIA, IMHKA IIPEIaraéMbIMI peareHTaM1 B PacTBOPE.

TlokazaHo MONMOXUTENBFHOE BIHMSHHE MMMOOWIM3AIUH Ha M30MPATENbHOCTh PEAKIMH OKCHAa30COCIWHEHHH C MOHAMH
uccrexyeMpix MetamioB. Ocobo ciemyeT MOAYEpKHYTh BO3MOJKHOCTH ONPENENEHUS MCCIEAYEMBIX METAUIOB B MPUCYTCTBUH
500-1000 xpaTHBIX KOJIHMYECTB TYIIUTENEH IJIOMUHECIEHINH, 3HAYUTENIFHOE YIYdIIeHHE CEJICKTHBHOCTH OIPENENeHHS II0
OTHOIICHUIO K COITyTCTBYIOIINM 3JIEMEHTAM.

[Ipennaraempie  COPOLIMOHHO-IIOMUHECIICHTHBIE METOABI C  HCIIOJb30BaHMEM HMMOOWMIN30BAaHHBIX PEarcHTOB
OTJIMYAIOTCSl OT AHAJIOTHUYHBIX JIIOMUHECHEHTHBIX OoOJiee HU3KHM MpEIesioM OOHApy)XeHHs, a Takke Ooyee BBICOKOM
M30UPaTENBbHOCTHIO TI0 OTHOIIEHHIO K COIYTCTBYIOLIMM 3JIEMEHTaM B HCCIIEAYEMBIX 00pa3uax.

BeiBoabl. TakuM o00pa3oM, NpPOBEINCHHBIC MCCICAOBAaHMUSA MOATBEPIMIM 3HAUUTEIbHOE YIy4IIEHHE XHMHKO-
AQHAINTUYECKUX I1apaMeTPOB PEareHTOB psijia OKCHA30COSAMHEHWH M WX peaknuii ¢ MOHaMM OepWUIHs, CBHHIA M IMHKA,
UCTIONB3YS METOJ HMMOOWIM3alH OPTaHMYeCKUX pEeareHTOB Ha HOCHTENAX, ITO3BOJIMUIM YCTAHOBUTH 3aKOHOMEPHOCTH
YIIY4IIEHHS! © OCOOEHHOCTH KHCIIOTHO-OCHOBHBIX CBOHCTB PEareHTOB 1 UX KOMIIIEKCOB.

JUTEPATYPbI
1. IHaunesa E.lO. BozzeiicTBre TsOKENbIX TOKCHYHBIX METAJUIOB Ha OKpY)Karouyio cpeny / HaydHbIil MOTEHIMAT PErMOHOB
Ha ciyx0y moaepuusanuu. -2012. -Ne 2 (3). -C. 127-134.
2. OunoB B.A. Xumuueckue 3arps3HUTEIN OKpYKalOIIeH Cpesibl, TOKCHKOJIOIUs M Bompochl MHpopmanuu // Poc. xum.
xypHai. -2004. -T. 48. -Ne 2. -C. 4-8.
3. Omnmmenko I'.T". O caHnTapHO-3ITHIEMHOJIIOTHIECKOM COCTOSTHAH OKpYKaromel cpenst / 'urnena u canurapus. -2013. -Ne
2.-C. 4-10.

- 441 -



0O¢zMU xabarlari Bectnuxk HYY3 ACTA NUUz | KIMYO | 3/1 2023

10.

11.
12.

JleBanuyk A.B. 3arpsi3HeHne 0OBEKTOB OKpY)KAIOMIEH Cpeabl MPOAYyKTaMU HKCINTYaTallHOHHOTO M3HOCA aBTOMOOMIBHO-
JOpokHOTO KoMmIutekca // ['uruena u canutapus. -2014. -Ne 6. -C. 17-20.

Teruast . A. Tsprenbie MeTaluibl Kak (HakTop 3arpsisHEHHsT OKpYXKalolei cpepl // AcTpaxaHCKHUN BECTHHK YKOJIOTHISCKOTO
o6pasoanust. -2013. -Ne 1 (23). -C.182-192.

Yepnsena T.K. AxryanpHble TpoOaeMbl BIHSIHUS OTXOJ0B IPOU3BOICTBA U MOTPEOICHN Ha 00BEKTHI OKPYKAIOIIEH Cpeabl
M COCTOSTHHE 3JI0pOBbs HaceneHus (003op) // I'uruena u canurapus. -2013. -Ne 3. -C. 32-35.

CungupeBa A.B., Maiinantok I'. Dkonoruueckasi olieHKa OEHCTBHS CBHUHIA B CHCTEME «II0YBa-pPaCTEHHE-KUBOTHOE» U
pa3paboTka Hay4HO 000CHOBaHHBIX PHEMOB ero aeTokcukarmu // Bectauk KPACTAY. -2018. -6 (141). -C. 244-249.
Agnieszka Zuber, Malcolm Purdey, Erik Schartner, Caroline Forbes Benjaminvan der Hoek and etc. Detection of gold
nanoparticles with different sizes using absorption and fluorescence based method // Sensors and Actuators B: Chemical. —
May 2016. — Vol. 227. — P.117-127.

IIBoesa O.I1., Henxosa B.I1., CaBBur C.b. CopOIHOHHO-CIEKTPOCKOMMYECKOE OIPEISICHUE LHUPKOHUS PEarcHTOM
apcenaso Il na Bonokuucrom nonoodbmenurke [TAHB-KY-2 // XKypn. ananut. xumun. — 2012. — T.67. — Ne6. — C. 573-
576.

3enpuep JILE., Bepemarmma H.B., TamxomxaeB A.T., bBeruenko A.B., VMMOOWIN30BaHHBIC OpPraHUYECKHE
JIFOMHHECIICHTHBIE PEareHTH M BO3MOXKHOCTH IIPHUMEHEHUSI MX JUISl ONpeIeNIeHNs] HEKOTOPBIX 3meMeHToB // Jloki. AH PVY3.
-1991. -Ne 9. -C. 33-35.

Kopoctsues I1. I1. JlabopaTtopHas TeXHUKa XUMHYECKOTo aHanmm3a. — M.: Xummust, 1981. — 312 .c.

Baiicoepr M, ITpockayap D, Punbepr [k, Tymc 3. Opranudeckue pactBoputend. -M.: MHoctp.turep. -1958. -C. 120-145.

- 442 -




O‘ZBEKISTON MILLIY
UNIVERSITETI
XABARLARI, 2023, [3/1]
ISSN 2181-7324

KIMYO
Www.uzmuxabarlari.uz

Natural sciences

UDK:661.491.14
Mohichehra XAKNAZAROVA,
Toshkent kimyo-texnologiya instituti Shahrisabz filiali katta o 'qituvchisi
E-mail: mohichehra.92@mail.ru)
Orifjon KODIROV,
O zbekiston Milliy universiteti doktoranti (DSc)
E-mail: ogsh@bk.ru
TKTI professori, t.f.d. N.E Kadirov tagrizi asosida

CHEMICAL ANALYSIS OF THE OXIDATIVE PROPERTIES OF SODIUM PERCARBONATE AQUEOUS
SOLUTIONS
Abstract

The purpose of the study is to study the physicochemical properties of sodium percarbonate obtained by the wet method. The
oxidizing abilities of aqueous solutions of sodium percarbonate obtained on the basis of soda ash produced by JV LLC
"Kungradsky soda plant" were studied. The conditions for the formation of superoxide in aqueous solutions of sodium
percarbonate and the influencing factors on the process of decomposition of sodium percarbonate to superoxide have been
studied.

Key words: sodium percarbonate, superoxide, TAED, radical anion, hydroxyl radical, peroxymonocarbonate, peroxosolvate,
bicarbonate-activated peroxide, chromatography, anisole, phenol.

XAMMUYECKHIA AHAJIN3 OKUCJIMTEJIBHBIX CBOMCTB BOJHBIX PACTBOPOB IEPKAPEOHATA HATPHUSI
AnHOTanuUst

Lens nccaenoBanus - n3ydeHue GU3NKO-XUMUIECKHX CBOHCTB MepKapOOHaTa HATPUS MOIyYEHHBIM MOKPBIM MeTomoM. M3yueHo
B OCHOBHOM OKHCIIHTENIbHBIE CIHOCOOHOCTM BOJHBIX pAcTBOPOB HepkapOOHaTa HATpWsl IIOJNY4eHHOTO Ha OCHOBE
KanpIMHUpOBaHHOM compl mpomsBojacTtBa CII OO0 «KyHrpanckuit comoBblii 3aBoa». McciemoBaHa ycCoBHsS 00pa3oBaHHS
CyIIepOKCH/a B BOJHBIX PacTBOpax NepkapOOHaTa HaTPUs U BIMSIOIINE (haKTOPHI Ha IPOLECC Pa3IoKeHNs epkapOoHaTa HaTpus
JI0 CyIepoKcuaa.

KnwoueBsle ciaoBa: mepkapOboHar HaTpus, cynepokcua, TADJl, aHWOH-paaWKall, THIPOKCHIBHBIA  pajWKal,
MEPOKCUMOHOKapOOHAT, IEPOKCOCONIBBAT, AKTUBUPOBAHHBIN OMKapOOHATOM IEPOKCHI, XpoMaTorpadusi, aHu301, HEHOIL.

NATRIY PERKARBONAT SUVLI ERITMALARIDA OKSIDLOVCHILIK XOSSALARINI KIMYOVIY TAHLILI
Annotatsiya

Tadgigotning magsadi - nam usulda olingan natriy perkarbonatning fizik-kimyoviy xususiyatlarini o'rganishdir. “Qo‘ng‘irot soda
zavodi” MChJ QK tomonidan ishlab chiqarilgan soda asosida olingan natriy perkarbonatning asosan suvdagi eritmalarda
oksidlovchilik xususiyati o‘rganilgan. Natriy perkarbonatning suvli eritmalarida superoksid hosil bo'lish sharoitlari va natriy
perkarbonatning superoksidga parchalanish jarayoniga ta'sir etuvchi omillar o'rganildi.

Kalit so‘zlar: natriy perkarbonat, superoksid, TAED, radikal anion, gidroksil radikal, peroksimonokarbonat, peroksosolvat,
bikarbonat bilan faollashtirilgan peroksid, xromatografiya, anizol, fenol.

Kirish. Respublikamizda natriy karbonat peroksosolvatini ishlab chiqarishni tashkil etish uchun “Qo‘ng‘irot soda
zavodi” MChJ QKda natriy perkarbonat ishlab chigarishga yarogli soda ishlab chiqariladi. Perokso birikmalari birikmaning
molekulyar formulasiga mos keladigan hagigiy birikmalar va vodorod periksning molekulyar qo'shilish qo'shimchalari shaklida
mavjud bo'lishi mumkin.

Ushbu ish natriy perkarbonatni nam usulda sintez gilish va uning suvli eritmalarda oksidlovchilik xususiyatlarini
o'rganishga bag'ishlangan. Natriy karbonat perokso birikmasini olish usulining mohiyati natriy karbonatning suvli eritmalari va
vodorod periksning suvli eritmalarining o'zaro ta'siridir.

Adabiyotlar sharhi. Natriy perkarbonatning katalitik parchalanishi superoksid (O2e-) radikal anionini hosil gilishning
arzon usulini ta'minlaydi. Tadqiqot natijalari shuni ko'rsatadiki, O2+- vodorod peroksid va faollashtirilgan persulfatning katalitik
parchalanishi kabi jarayonlarda hosil bo'ladi, ilgari bunday tizimlar asosan gidroksil radikalini (HO<) hosil giladi, deb
hisoblangan edi. Natriy perkarbonat vodorod peroksidning qattiq tashuvchisidir [1, 2]. Bu suvli H202 bilan solishtirganda
nishatan arzon, tashish uchun xavfsiz, engil vaznga ega va ko'plab yuvish vositalarida mavjud bo'lgan ekologik toza mahsulot
hisoblanadi.

Oxirgi tadgigotlar shuni ko'rsatdiki, bikarbonat bilan faollashtirilgan peroksid organik bo'yoglar, xlorfenollar, alkenlar va
aminlarni parchalashi mumkin [3-5]. Tadgiqotlarning aksariyati zaif oksidlovchi vosita bo'lgan peroksimonokarbonat (HCOA4-)
ning hosil bo'lishiga garatilgan, chunki ifloslantiruvchi moddalarning parchalanishiga mas'ul bo'lgan modda [3,4,6,7] HCOA4- va
degradatsiyasini o'rganish uchun oltin nanozarrachalaridan foydalanib, singlet kislorod (102) va superoksid asosiy parchalanish
mahsulotlari ekanligini anigladi.

Natriy perkarbonatning suvli eritmalari polisiklik aromatik uglevodorodlar va zaharli moddalar parchalanishida samarali
bo'ladi [2, 9-11]. Politsiklik aromatik uglevodorodlarga qo'shimcha ravishda, tadgigotchilar [10] natriy perkarbonatning
tetraatsetiletilendiamin (TAED) bilan birikmasi zaharli jangovar moddalarni (zoman, iprit va nerv paralitik moddalar)
parchalashga qodir kuchli oksidlovchi vosita bo'lgan perasetik kislota hosil bo'lishiga olib kelishini anigladilar.
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Tadgiqotchilar [3,4] bikarbonat bilan faollashtirilgan peroksid eritmalarida HCO4- hosil bo'lishiga dalillar Kkeltirdilar.
Ularning tadgiqotlari asosida O2e-, HCO4- va HO2- parchalanish mahsuloti sifatida, aynigsa, pH 10,5 dan yuqori bo'lganida
hosil bo'lishi keltirilgan. Natriy perkarbonatning parchalanishi uchun quyidagi mexanizm taklif gilingan: H202 + CO032- —

H20 + HCO4- 1)
HO2- + HCO4- — OHs + CO3- + 02+~ + H+ )
OHe- + CO3-2 — OH- + CO3e- 3)

Tadgiqot metodologiyasi. Spektrofotometrik tahlil 530 nm to'lgin uzunligida UV/VIS SPEKTROFOTOMETREDA
o'tkazildi. PH nazorat gilish uchun METLER TOLEDO FiveEasy pH/mV pH o'lchagich ishlatilgan. Agilent Technology GC/MS
AT 5973N xromato-massa spektrometri yordamida 30 m X 0,25 mm o'lchamdagi kapillyar ustun yordamida 5%
fenilmetilsiloksan injektori 80C haroratda olov ionizatsiyasi detektori yordamida tahlil gilindi.

Ishning magsadi: Ushbu tadgigotning magsadi natriy perkarbonatning parchalanish reaktsiyasi mexanizmini tushuntirish
va superoksid hosil bo'lish imkoniyatini aniglash. Oksidlanish namunasi sifatida fenoldan foydalangan holda tajribalar 0,25 mol/I
natriy perkarbonat eritmasi va 0,5 mol/l fenol eritmasi solingan 1 litrli Pyrex kolbalarida o‘tkazildi. 30 ml dan namunalar 5
dagiqalik interval bilan olindi va pH ni pKa 9,5 dan pastga tushirish uchun 0,05 ml xlorid kislotadan foydalanildi.

Olingan natijalar va ularning tahlili. pH ning superoksid hosil bo'lishiga ta'siri ham oksidlovchilikni tavsiflash, ham
gidroperoksid anioni (HO2-) ishtirokida pH 5 dan past bo'lgan muxitda O2e- hosil bo'lishini tasdiglash uchun tekshirildi. Har xil
konsentratsiyali mono, ikki va uch asosli natriy fosfat buferi va 0,05 mM nitrotetrazolium ko'k xloridli eritmalar shunday
tayyorlanganki, bufer eritmasi 0,25 mol/l natriy perkarbonatga go'shilgandan so'ng kerakli pH darajasiga erishiladi.

Superoksid indikatori sifatida nitrotetrazolium xlorid ko‘k ishlatilgan va O2e- hosil bo‘lishi spektrning 530 nm da
ko‘rinadigan hududida spektrofotometriya yo°li bilan tahlil qilingan [13]. Reaktsiyalar 100 ml Pyrex flakonlarida o'tkazildi. 0,30
mM va 0,05 mM nitrotetrazolium ko'k xloridni o'z ichiga olgan eritmalar optik zichlikni 1,00 dan kam saglash uchun mos
ravishda bidistillangan suv bilan 1:3 va 1:2 nisbatda suyultirildi. Superoksidning molyarligini aniglash uchun standart [14-15] ga
muvofig tayyorlangan. Standart eritmalar 0,30 mM va 0,05 mM nitrotetrazolium ko'k xlorid yordamida tayyorlangan va
spektrofotometrik tahlil uchun DMSO bilan suyultirilgan.

0,25 mol/l natriy perkarbonat va 0,05 mM nitrotetrazolium ko'k xlorid eritmalari tayyorlandi va reaktsiyalar 20°C, 30°C,
40°C va 50°C haroratda to'rt marta o'tkazildi. 16 daqiqa davomida har 2 daqiqada bir millilitr namunalar olindi va superoksid
borligi uchun tahlil gilindi. Reaksiyalar 0,25 mol/l natriy perkarbonat eritmasidan foydalangan holda 100 ml Pyrex kolbalarida
olib borildi. Olingan H202 TiSO4 reaktivi yordamida kolorimetrik tahlil orgali aniglandi [16].

0,25 mol/l natriy perkarbonat eritmasida vodorod peroksidning barqarorligi 5 kun davomida o‘rganildi. Oltita tajriba
o'tkazildi va 450 nm da kolorimetrik rivojlanish va ko'rinadigan spektrofotometriya orgali vodorod periksni tahlil gilish uchun
har 12 soatda alikvotlar olindi. 0,25 mol/l, 0,5 mol/l va 1 mol/l natriy perkarbonat konsentrasiyalari H202 hosil bo‘lishi uchun
tahlil gilindi. 1 ml hajmdagi alikvotlar 5 dagigalik interval bilan 60 dagiga davomida yig'ildi va alikvotlar kolorimetrik
rivojlanish yo'li bilan vodorod peroksid uchun tahlil gilindi va spektrning ko'rinadigan hududida 450 nm da spektrofotometriya
bilan tahlil gilindi.

Suvli 0,25 mol/l natriy perkarbonat eritmasida (pH 10,6) radikallar mavjudligini aniglash uchun elektron spin rezonans
(EPR) usuli ishlatilgan. EPR Bruker 6/1 spektrometrida o'tkazildi. Dastur [17] da tasvirlanganga mos keldi. Radikal aniglash 5,5-
dimetil-1-pirrolin N-oksid (DMPO) ning spin tuzog'i yordamida amalga oshirildi. Natriy perkarbonatga 3 ml 0,18 mol/l DMPO
eritmasi qo‘shildi va pH 10,6 da 1 daqiqa reaksiyaga kirishishi uchun qoldirildi. WinSim 2002 EPR spektrlarini simulyatsiya
qilish uchun ishlatilgan.

Nitrobenzol (1 mM) 0,25 mol/l, 0,5 mol/l, 0,75 mol/l va 1,0 mol/l natriy perkarbonat ishtirokida gidroksil radikal prob sifatida
ishlatilgan. Ushbu konsentratsiyalar oralig'ida nitrobenzolning parchalanish belgilari yo'q edi (1-rasm).
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1-rasm. Natriy perkarbonatning 0,25 mol/l, 0,5 mol/l, 0,75 2-rasm. 0,25 mol/l natriy perkarbonat suvli eritmasida 1 mM
mol/l va 1,0 mol/l suvli eritmalarida 1 mM nitrobenzolning anizolning parchalanishi.
parchalanishi.

Qo'shimcha tajribalar 0,25 M natriy perkarbonat va zaif oksidlovchi namunalar anizol (1 mM) va fenol (0,5 mM)
yordamida amalga oshirildi. 2-rasmda ko'rsatilgan anizol bo'yicha eksperimental natijalar namunaviy birikmaning buzilish
belgilarini ko'rsatmaydi.

Natijalar shuni ko'rsatadiki, suvli natriy perkarbonatda gidroksil radikali yoki peroksimonokarbonat kabi boshga
oksidlovchi moddalarning aktivligi kam. Sinov birikmalari nitrobenzol va anizol bilan solishtirganda karbonatning ikkinchi
darajali tezlik konstantasining pastligiga qaramay (kHOe< = 3,9x108 M-1s-1), gidroksid radikali CO3- (3-tenglama) tomonidan
gabul gilinishi kutilgan edi. CO3-ning sezilarli darajada yuqori konsentratsiyasi tufayli. Ikki kuchli halga faollashtiruvchisi bilan
fenol osongina oksidlanadi; ammo natriy perkarbonat ishtirokida u oksidlanmagan (3-rasm), bu natriy perkarbonatning suvli
eritmasida hatto kuchsiz oksidlovchi moddalar ham yo'qligini ko'rsatadi.
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3-rasm. 0,5 mM fenolning 0,25 M natriy 4-rasm. 0,25 mol/l natriy perkarbonat suvli eritmasida superoksid hosil
perkarbonat suvli eritmasida parchalanishi. bo‘lishiga pH ning ta’siri: pH 13, 11, 10,6 (bufersiz), 9 va 7.

pH ning superoksid hosil bo'lishiga ta'siri shuni ko'rsatadiki, superoksid konsentratsiyasi natriy perkarbonatning pKa dan
(pH 10,6) sezilarli darajada oshadi, lekin pKa dan past nazoratga garaganda minimal darajada ko'proq va pH 5 dan pastroq (4,5
va 6-rasm). HO2-ning vodorod peroksidga nisbati pH ortishi bilan konsentratsiyada ortadi va pH 5 dan past bo'lsa ham
ahamiyatsiz bo'lib, 2- tenglamada taklif gilingan mexanizmni qo'llab-quvvatlaydi, bunda superoksid HO2- oksidlanish
mahsulotidir. Kovalent va ion kuchining yuqori konsentratsiyasi muvozanat konstantalarini kamaytirishi mumkin [18]. Shuning
uchun gidroperoksidning samarali pKa 11,8 dan farqg gilishi mumkin va suvli natriy perkarbonatning yugori ion kuchi tufayli 10,6
ga yaginroq bo'lishi mumkin.
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5-rasm. pH ning superoksid hosil bo’lishiga ta'sirini kuzatish: 6-rasm. pH 4 da 0,25 mol/l suvli natriy perkarbonatda
pH 13, 11, 10,6 (buferlanmagan), 9 va 7. superoksid hosil bo'lishiga pH ta'siri.
Natriy perkarbonat va DMPO 0'z ichiga olgan reaktsiya tizimida ikkita radikal topildi. Birinchi radikal AN=14,9 G va
AN=14,8 G bo'lgan yuqori nozik bo'linish konstantalariga ega DMPO-OH sifatida aniglandi (7-rasm). Ikkinchi radikalga
tayinlangan signal past intensivlik va katta chiziq kengligi bilan ajralib turardi.
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7-rasm. EPR spektrlari: eksperimental va simulyatsiya 8-rasm. 60 dagigalik vaqt oralig'ida vodorod periksni hosil gilish
gilingan natijalar. (0,25 mol/l, 0,5 mol/l, 1,0 mol/l natriy perkarbonat va nazorat).

O'rganilayotgan reaksiyada DMPO-OH va DMPO-OOH yoki DMPO-OH va DMPO-OCO2 qo'shimchalari mavjudligi
taklif gilindi. Eksperimental spektrlarga eng mos keladigan simulyatsiya gilingan EPR spektrlari simulyatsiya gilingan o'ta nozik
bo'linish konstantalariga asoslangan DMPO-OH va DMPO-OCO2 go'shimchalarini 0'z ichiga oladi (AN=14,32G, Ap-H=10,68 G
va Ay-H=1,37 G) [19] va Spirmen Korrelyatsiya koeffitsienti (R=0,99) (7-rasm). Ba'zi tadgiqotlar perkarbonat-H202 tizimlarida
karbonat radikalining mavjudligini kuzatgan, ammo DMPO-OCO2 qo'shimchasini aniglash muammaodir [19]. DMPO-OOH va
DMPO-0CO2 qo'shimchalari suvli eritmalarda begaror ekanligi va DMPO-OH ga parchalanishi aniglandi. DMPO va superoksid
o'rtasidagi reaktsiya tezligi karbonat radikali va DMPO (2,5x106 M-1s-1) yoki gidroksil radikali o'rtasidagi reaktsiya tezligidan
bir necha daraja pastroqdir (10 M-1s-1) va DMPO (3,4x109 M-1s-1), bu DMPO-OH reaktsiya tizimida DMPO-OOH
qo'shimchasi (6,6x103 M-1s-1) yo'qligini tushuntirishi mumkin, ko'pchilik DMPO ning bir elektronli oksidlanishi va/yoki
DMPO-0CO?2 gidrolizlanishi natijasida DMPO-OCO?2 parchalanish mahsuloti bo'lishi mumkin. Nitrobenzol va gidroksil radikali
o'rtasida reaksiya yo'qligi sababli gidroksil radikallari karbonatning yuqgori konsentratsiyasi mavjudligida so'riladi va tizimda
karbonat radikallarini hosil gilishi avval tasdiglangan (3-tenglama). 7-rasmdagi natijalar shuni ko'rsatadiki, aniqlangan DMPO-
OH qo'shimchasi, DMPO-OCO2 va DMPO-OOH parchalanish mahsuloti, CO32-ning yuqori konsentratsiyasi mavjud bo'lganda
DMPO ga to'g'ridan-to'g'ri gidroksil radikal go'shilishini hosil gilmaydi.

Oldingi tajribalar shuni ko'rsatadiki, H202 CO32- bilan HCO4- hosil giladi va HCO2-ning HCO4- bilan parchalanishi
natijasida superoksid hosil bo'ladi, bu 1 va 2 tenglamalarni tasdiglaydi. Bundan tashgari, H202 ishlab chigarish bir soat
davomida doimiy bo'lib goladi va 0,6 mol/I tezlikda oshadi. Natriy perkarbonat (R2 = 0,99) (8-rasm) va superoksid hosil bo'lishi
vodorod peroksid hosil bo'lishidan keyin va bir soat davomida doimiy bo'lib goladi.

Natriy perkarbonatning 0,25 mol/I suvli eritmasi 5 kun ichida H202 hosil bo'lishi bilan nazorat gilindi (9-rasm).
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9-rasm. Natriy perkarbonatning 0,25 mol/l suvli eritmasida 5 10-rasm. 0,25 mol/l natriy perkarbonat yordamida 5 kun
kun davomida vodorod periks hosil bo'lishi. davomida superoksid hosil bo'lishi.

Vodorod periks kontsentratsiyasi dastlabki 12 soat ichida tez o'sib bordi va 24 soatdan keyin 33 mM cho'qqi
konsentratsiyasiga erishdi va keyin 1 dan 2,5 kungacha bargaror ravishda pasaydi. Vodorod periks kontsentratsiyasi kun
davomida nishatan o'zgarmas bo'lib goldi va 8-rasmdan deyarli eng yugori konsentratsiyaga aralashtirilgandan keyin bir necha
dagigada erishilgan va birinchi kun davomida doimiy bo'lgan deb taxmin gilish mumkin.

Superoksid hosil bo'lishi (10-rasm) shaklda keltirilgan H202 hosil bo'lishiga o'xshash edi 9-rasm. 3,9 mM maksimal
giymatga yarim kun ichida erishildi va birinchi kunga kelib fagat 0,4 mM ga kamaydi. Tezroq pasayishiga garamay, deyarli
chizigli pasayish 24 soatdan keyin sodir bo'ldi. 2,5 kundan keyin H202 (9-rasm). Har soatda 0,25, 0,5, 0,75 va 1,0 M natriy
perkarbonat konsentratsiyasi bo'lgan suvli eritmalar tahlil gilindi (11-rasm).
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11-rasm. Bir soat ichida superoksid ishlab chigarishga 12-rasm. 0,25 mol/l natriy perkarbonat eritmasida haroratning
konsentratsiyaning ta'siri. superoksid hosil bo‘lishiga ta'siri.

Natriy perkarbonat konsentratsiyasi ortishi bilan superoksidning chigishi ortdi. 8-rasmda keltirilgan ma'lumotlarga
asoslanib, natriy perkarbonat konsentratsiyasining ortishi bilan H202 konsentratsiyasi ham ortdi. 8-rasmda keltirilgan
ma'lumotlarga va 9 va 10-rasmlar o'rtasidagi o'xshashlikka asoslanib, superoksid konsentratsiyasining oshishi H202 ortishi bilan
bog'liq degan xulosaga kelish mumkin. Harorat 20°C dan 50°C gacha 10 darajaga o'zgartirildi (12-rasm).

Xulosa. Natriy perkarbonatning suvli eritmalarida reaktivlikning umumiy xususiyatlaridan tashqari, superoksid hosil
bo'lish mexanizmi o'rganilgan. Nitrobenzol, anizol va fenolning o'rganilgan birikmalarining oksidlanishi topilmadi, bu tizimda
reaktiv oksidlovchi moddalar yo'qgligini ko'rsatadi. Tizimda reaktiv oksidlovchilarning yo'qligi va oldingi tadgiqotlarga asoslanib,
DMPO-OH go'shimchasi, ehtimol, DMPO-OCO?2 parchalanish mahsuloti bo'lgan va CO3- so'rilishi tufayli DMPO qo'shilishidan
oldin tizimda yo'q edi. Superoksid hosil bo'lish jarayonida pH tahlilidan ma'lum bo'ldiki, O2¢- konsentratsiyasi pH ortishi bilan
ortib boradi, aynigsa natriy perkarbonatning pKa dan yugori (pH 10,6) va pH 5 dan past bo'Imagan. Ushbu maqgolada keltirilgan
tadgiqot 1-3 tenglamalarda taklif gilingan mexanizm uchun muhim dalillarni taqdim etadi.
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STRATEGY FOR THE DEVELOPMENT OF INTERNAL QUALITY CONTROL IN THE ELEVATOR INDUSTRY
Abstract

At present, the development of a quality management system in the organizations of the agro-industrial complex of the
Kashkadarya region is becoming relevant. An important place in this system belongs to the subsystem of internal quality
control.Practice shows the absence of a strategy for the development of this subsystem in the organizations of the agro-industrial
complex, including in the field of grain storage and processing. In this regard, a development strategy for the internal quality
control subsystem is presented.

Keywords: agro-industrial complex, elevator, management, complex, technology, strategy, quality, regime, economy, region,
industry, feed, budget

CTPATEIUA PA3BUTHUS BHYTPEHHET'O KOHTPOJISI KAYECTBA B 3JIEBATOPHOM
INPOMBIIIJIEHHOCTH
AmnHOTaTcus

B HacTosimee Bpemsi pa3pa0oTka CHCTEMBl MEHEIKMEHTa KayecTBa B OPraHU3aTCHSAX arpoNpOMBIIIIEHHOTO KOMIUIEKCa
Kamkanmapsuackoit 001acT CTaHOBUTCS aKTyaJdbHOH. BaskHOE MeCTo B 3TOH cHCTeMe NMPHHAIJIEKHUT TOACUCTEME BHYTPEHHETO
KOHTPOJNS KadecTBa. [IpakTWka MOKa3bIBa€T OTCYTCTBHE CTPATeTHH pPAa3BUTHA [aHHOM IIOJCHCTEMBI B OPTaHU3aTCHAX
arpoIpOMBIIIJIEHHOTO0 KOMIUIEKCA, B TOM YHCIE B cepe XpaHeHUs W nepepaboTKH 3epHA. B cBA3M ¢ 3THM mpeacraBieHa
CTpaTerHs Pa3BUTHUS MOACHCTEMBI BHYTPEHHETO KOHTPOJIS Ka4eCTBa.

KnioueBble c10Ba: arpolpOMBIIUIEHHBIH KOMIUIEKC, 3JI€BaTOp, YIpaBJIeHHE, KOMIUIEKC, TEXHOJIOTHS, CTpaTerus, KadecTBo,
PEXHM, DKOHOMHUKA, PETHOH, OTPACIb, KOPMa, OI0KET

ELEVATOR SANOATIDA ICHKI SIFAT NAZORATINI RIVOJLANISH STRATEGIYASI
Annotatsiya

Hozirgi vaqtda Qashqgadaryo viloyati agrosanoat kompleksi tashkilotlarida sifat menejmenti tizimini ishlab chigish dolzarb bo'lib
bormogda. Ushbu tizimda muhim o'rin ichki sifat nazorati quyi tizimiga tegishli. Amaliyot shuni ko'rsatadiki, agrosanoat
kompleksi tashkilotlarida, shu jumladan, donni saglash va gayta ishlash sohasida ushbu quyi tizimni rivojlantirish strategiyasi
mavjud emas. Shu munosabat bilan ichki sifat nazorati quyi tizimini rivojlantirish strategiyasi tagdim etilgan.

Kalit so‘zlar: agrosanoat, elevator, nazorat, kompleks, texnologik, strategiya, sifat, rejim, igtisodiy, mintaga, sanoat, ozuqga,
byudjet

Kirish.O‘zbekiston agrosanoat majmuasining asosiy tarkibiy qismlarini qishloq xo‘jaligi mahsulotlarini ishlab chiqarish
va gayta ishlash tashkil etadi. Mamlakatning ozig-ovgat mahsulotlariga bo'lgan ehtiyojini qondirishda donni saglash va gayta
ishlash sanoati, jumladan, elevatorlar, un, yormalar va yem-xashaklarni gayta ishlash sanoati muhim o'rin tutadi. Don bozorining
faoliyatida etakchi rol elevator va donni gayta ishlash tashkilotlariga tegishli [2].

Elevatorlarning asosiy vazifasi donni uzluksiz gabul gilishni tashkil etish, namunalarni sifatli xolisona tahlil gilish, donni
quritish va tozalashning texnologik rejimlariga rioya etish, xizmatlar tariflari darajasida moslashuvchan siyosat yuritishdan
iborat. Qishloq xo°‘jaligi ishlab chigaruvchilari va elevatorlar, don gabul giluvchi korxonalar, donni gayta ishlash zavodlari, ozuga
zavodlari, shuningdek, agrosanoat kompleksi bo‘limi o‘rtasidagi munosabatlarni muvofiqlashtirish magsadida elevator, un
korxonalari xizmatlariga igtisodiy jihatdan asoslangan tariflar ishlab chiqildi. -2020 yilda yig'ib olingan don bilan ishlash uchun
tegirmon, omixta yem sanoati [1].

Qashgadaryo viloyati Dunyo-M aksiyadorlik jamiyati g‘allani temir yo‘l va avtotransport orqali tashish uchun gishloq
xo0‘jaligi ishlab chiqaruvchilardan g‘allaning minimal xarid narxlari darajalari belgilangan bo’lib, chegirmali sotiladigan don
hajmi 320 ming tonnani tashkil etdi.

Ko'pgina don elevatorlari va donni gayta ishlash sanoati korxonalarida un, don, chorva ozugasi, non pishirish uchun
quvvatlar mavjud. Tashkilot o'z faoliyati davomida donni texnologik jarayonlar asosida gayta ishlaydi, dondan un, yorma va
kepak ishlab chigaradi. Mintagada o'rnatilgan iqtisodiy amaliyotga muvofiq, elevatorlar ko'pincha donni, mahsulotlarni (don yoki
uni gayta ishlash mahsulotlarini) saglash va gayta ishlash bo'yicha ko'rsatilgan xizmatlar uchun haq to'laydi. Shuning uchun
elevator xomashyosi bilan bir gatorda o'z donini gayta ishlash ham amalga oshiriladi [3].
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Ushbu muammolarni hal gilish tashkilotlarning moliyaviy-igtisodiy ko'rsatkichlari yomonlashishining oldini olishga
yordam beradi. Tashkilotlar igtisodiyotining bargaror rivojlanishi bir gator ichki omillarga va ularning faoliyat ko'rsatish
shartlariga ham bog'liq bo'lib, bu tashkilotni ishlab chigarish va boshgarish tuzilmasi, resurs salohiyatidan ogilona foydalanish
bilan belgilanadi. Hozirgi vaqtda ko'pchilik elevatorni boshgarish tizimi ularning faoliyatining ogilona va samaradorligini
ta'minlay olmaydi.

Ushbu tizimning muhim tarkibiy gismi ichki sifat nazorati quyi tizimini (xizmat, sex,bo’lim bo'linma) tashkil etish, uni
saglash xarajatlarini hisobga olish va 0'z rivojlanish strategiyasini ishlab chigishdir, elevator sanoati tashkilotlarining ichki sifat
nazorati quyi tizimining vazifalari: sifat nazorati ob'ektlarini aniglash; donni saglashga gabul gilish xizmatlari sifatini nazorat
qilish; don mahsulotlarini saglash bo'yicha xizmatlar sifatini nazorat gilish; mahsulotlarni qayta ishlash bo'yicha xizmatlar sifatini
nazorat qilish; uskunalar sifatini nazorat gilish; yangi (innovatsion) texnologiyalar sifatini nazorat gilish; xizmatlar sifati uchun
xarajatlarni nazorat qilish; hisobot nazorati.

Mavzuga oid adabiyotlar tahlili. Mualliflar, Labyntsev N.T., Sharovatova E.A. To'g'i, bizning fikrimizcha, ular
vazifani ajratib ko'rsatishadi - sifatni boshqarish xarajatlarini rejalashtirish, hisobga olish, baholash va tahlil gilish usullarini
birlashtirish uchun ichki korporativ standartlarni shakllantirish [4].

Ichki sifat nazorati quyi tizimining vazifalari, shuningdek, sifat menejmenti tizimining strategik magsadlarini
shakllantirish va amalga oshirishni monitoring gilish jarayonida ichki nazoratchilarning ishtiroki bo'yicha chora-tadbirlarni o'z
ichiga olishi kerak. Shu bilan birga, ichki sifat nazorati bo'limi quyidagi asosiy vazifalarni bajarishi kerak: sifat menejmenti
tizimi strategiyasini ishlab chigishda ishtirok etish; strategik magsadlarni shakllantirish jarayonida risklar bo'yicha professional
fikr bildirish; strategiyaning amalga oshirilishini nazorat gilish; muhim biznes garorlarini gabul gilish jarayonida yordam berish;

Strategik byudjetlashtirish jarayonida ishtirok etish va uning ob'ektlarini nazorat gilish. Bundan kelib chiqib, biz sifatni
nazorat qilishning ichki quyi tizimini strategik qayta qurish zarur deb hisoblaymiz. elevator sanoati tashkilotlari amaliyoti shuni
ko'rsatadiki, ichki nazoratchilar rolini kuchaytirishga va ularni sifat menejmenti tizimining strategik magsadlarini amalga oshirish
jarayoniga faol jalb gilishga unchalik e'tibor berilmayapti [4,5,6,7].

Tadgigot metodologiyasi. Sifatni boshqarish tizimining strategik magsadlarini amalga oshirishda ichki sifat nazorati
bo'limi ishtirokining strategik turlari:

sifat masalalari bo'yicha maslahatlar; xavflar bo'yicha professional fikr; tizimni rivojlantirish strategiyasining auditi;
strategik byudjetlarni ko'rib chigish va kerak bo'lganda tuzatishlar kiritish; sifat ko'rsatkichlarini 0'z ichiga olgan hisobot auditi;
0'z rivojlanish strategiyasini ishlab chigish.

Ichki sifat nazorati bo'limi tizim strategiyasi bo'yicha ishda ishtirok etar ekan, strategik rejalashtirishning asosiy
masalalari bo'yicha maslahat berishi mumkin: missiyani belgilash, strategik magsadlar va strategik vazifalarni belgilash;
muvozanatli ko'rsatkichlar kartasini ishlab chiqish;

tashkilot strategiyasini hisobga olgan holda byudjetlarni shakllantirish va hokazolar

Shu bilan birga, bo'lim tizimning strategik magsad va vazifalarini aniglab beradigan va kelajakda strategik vazifani
bajaradigan boshgaruv xodimlari bilan yagindan hamkorlik qgilishi kerak. maslahatchi. Qoidaga ko'ra, bo'lim buxgalteriya hisobi,
solig gonunchiligi va me'yoriy-huqugiy hujjatlardagi o'zgarishlardan to'liq xabardor va bu masalada katta yordam berishi
mumkin. Bo'lim yuqoridagi masalalar bo'yicha ishlab chiquvchi emas, maslahatchi vazifasini bajaradi.

Bo'limning vazifasi strategiya bo'limlari bo'yicha professional fikr bildirishdir. Bizning fikrimizcha, risklar bo'yicha
professional mulohazani alohida tur sifatida ajratib ko'rsatish kerak, chunki risklarni hisobga olish, tahlil gilish va nazorat gilish
katta ahamiyatga ega. Xavf holati strategiyani shakllantirishda ishtirok etgan xodimlar tashkilotning rivojlanish senariysini turli
darajadagi ehtimollik bilan belgilashini anglatadi. Xatarlarni aniglash uchun siz operatsion va moliyaviy byudjetlarning strategik
ma'lumotlaridan, byudjet ijrosi to'g'risidagi hisobotlardan va boshgaruv hisobotining boshga shakllaridan, birlamchi hujjatlardan,
buxgalteriya (moliyaviy) hisobotlar va boshgalardan foydalanishingiz mumkin.

Tajriba ikki takrorlashda o'tkazildi. Bundan tashqgari, xavfni aniglash usullaridan foydalanish kerak: suhbatlar,
so'rovlar, olingan strategik ma'lumotlarni tahlil gilish, strategik audit, strategik masalalar bo'yicha maslahatlar, texnologik
xaritalarni tahlil gilish, liftning tashkiliy va moliyaviy tuzilishini tekshirish va boshqgalar. Tizimdagi xatarlarni tahlil gilishda
ularning miqgdoriy tavsifini bajarish va yuzaga kelishi mumkin bo'lgan zarar ehtimolini aniglash, noqulay vaziyatlarning
rivojlanish stsenariylarini ko'rsatish kerak. Sifat menejmenti tizimini rivojlantirish strategiyasining auditi ichki nazorat bo'limi
tomonidan amalga oshirilishi mumkin.

Bizning fikrimizcha, tashkilotingizning bo'limiga ustunlik berish kerak, chunki uning xodimlari xo'jalik yurituvchi
sub'ekt faoliyatining o'ziga xos xususiyatlarini biladi, bu mumkin bo'lgan xavflarni kamaytiradi va xarajatlarni tejashga olib
keladi. Strategiyani tekshirish zarurati har doim ham egalari tomonidan boshqgarilmaydigan potentsial strategik muammolar
yuzaga keladi. Menejerlar egalari tomonidan taklif gilingan ko'rsatkichlar asosida strategiyaga erishish uchun aniq chora-tadbirlar
ishlab chiqgadilar [8].

Amaliyot shuni ko'rsatadiki, maqgsadlarga erishgandan so'ng, tashkilot rahbariyati tegishli strategik xavflarni e'tiborsiz
goldirishi mumkin. Nazorat gilishda tashgi omillarga, strategik yo'nalishlarga katta e'tibor beriladi. Agar kerak bo'lsa,
byudjetlarga tuzatishlar kiritiladi yoki sifat menejmenti tizimining strategiyasini takomillashtirish bo'yicha takliflar kiritiladi.
Byudjet ko'rsatkichlarini, shuningdek, xarajatlarini hisoblash metodologiyasiga alohida ahamiyat beriladi.

Strategik ko'rsatkichlarni o'z ichiga olgan sifat ko'rsatkichlari bo'yicha hisobot auditi ikki yo'nalishda amalga oshiriladi:
birinchi yo'nalish hisobotni rasmiylashtirish (formatlari, tuzilishi, mazmuni va boshgalar) va ikkinchisi - ko'rsatkichlarni baholash
bilan bog'lig. Yuqorida sanab o'tilganlarga go'shimcha ravishda, ichki sifat nazorati bo'limining sifat menejmenti tizimida ishtirok
etish turlaridan biri bu o'z rivojlanish strategiyasini ishlab chigishdir [8].

Tadgiqot natijalari. Bu sifat menejmenti tizimining ham,elevatorsanoatini tashkil etishning ham asosiy strategiyasiga
mos kelishi kerak. Ichki sifat nazorati xizmatini rivojlantirish strategiyasining mavjudligi nafagat ushbu bo'lim, balki sifat
menejmenti tizimidagi boshga bo'limlar uchun ham normaga aylanishi kerak. Ichki sifat nazorati quyi tizimini rivojlantirish
strategiyasini ishlab chiqish zarurati uni takomillashtirish, ichki nazorat rolini oshirish va audit sohasidagi o‘zgarishlardan iborat.
Tashkilotning ichki nazorat xizmatini rivojlantirish strategiyasini ishlab chigish. Hujjat, bizning fikrimizcha, quyidagi bo'limlarni
(jadval) o'z ichiga olishi kerak.

Jadval - Ichki sifat nazorati quyi tizimini rivojlantirish strategiyasi
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Bo'limlar Tavsifi

Ichki sifat nazorati quyi tizimiga egalarining talablari Ichki sifat nazorati quyi tizimini rivojlantirish yo‘nalishlarini va uning faoliyatini keyingi baholash
uchun asoslarni aniglash.

Ichki sifat nazorati quyi tizimining strategik magsadlari va vazifalari Ichki nazorat funktsiyasini aniglash, ichki nazorat quyi tizimini rivojlantirish uchun resurslar
turlarini va ularning hajmlarini rejalashtirish asoslari

Xatarlarning mavjudligi va ularni baholash Xatarlarni boshqarish sifatining doimiy monitoringini ta'minlash va ularning darajasi o'sishiga yo'l

qo'ymaslik. Xavf darajasini va ularni boshgarish sifatini baholash, turli xavf sohalariga ta'sir gilish
taktikasini o'zgartirish bo'yicha chora-tadbirlarni belgilash.

Ichki sifat nazorati bo'limining tekshirish rejalari Zarur hollarda bo‘lim funksiyalarini kengaytirish bo‘yicha aniq chora-tadbirlarni ko‘rsatgan holda
tekshirishlar rejalarini ishlab chigish

Ichki sifat nazorati bo'limining byudjeti Strategik maqsadlarga erishish uchun rivojlanish byudjetini tuzish, bo'lim tomonidan strategik
vazifalarni bajarish

Ichki sifat nazorati bo'limi xodimlariga go'yiladigan malaka talablari Bo'lim xodimlarining kashiy mahoratiga bo'lgan ehtiyojni aniglash

Boshqarish jarayonini av irish Axborot texnologiyalari, ixti: irilgan dasturlarga bo'lgan ehtiyojni aniglash

Ichki sifat nazorati bo'limining tashkilot rahbariyati bilan o'zaro hamkorligi O'z funktsiyalarini bajarish jarayonida tashkilot rahbariyati va boshga boshgaruv xodimlari bilan

0'zaro munosabatlar tizimini yaratish

Ichki sifat nazorati bo'limining tashkilotning boshga bo'linmalari bilan o'zaro 0O'z vazifalarini bajarish jarayonida boshga birliklar bilan o'zaro ta'sir gilish sxemasini aniglash
hamkorligi
Ichki sifat nazorati bo'limi ishining samaradorligini baholash Ichki sifat nazorati bo'limi faoliyatining asosiy ko'rsatkichlarini aniglash

Tashkilot egalarining talablari va missiyani belgilash tashkilotning boshgaruv tizimidagi ichki nazorat tizimining o'rnini
aks ettiradi. Ichki nazoratning strategik maqsad va vazifalari bo‘lim faoliyatining asosiy ko‘rsatkichlarini belgilaydi, ulardan
ichki nazorat tizimining samaradorligini baholash uchun foydalanish mumkin.

Bizning fikrimizcha, strategik magsad va vazifalarga erishish bosgichlarini aniglash, ularning har biri uchun imkon gadar
faoliyat va resurslarga bo'lgan ehtiyojni ta'minlash zarur. Mavjud (yoki kelajakdagi) xavflarning manbalarini aniglash va boshqga
bo'limlar rahbarlari tomonidan ularning o'z vagtida oldini olish uchun xizmat ko'rsatuvchi xodimlar tashkilotning biznes
jarayonlarini va ularning rivojlanish yo'nalishlarini batafsil bilishlari kerak. Ushbu bo'limda ichki sifat nazorati strategiyalari
ba'zan xavf xaritasini, ularning tahdidlarining kuchini va yuzaga kelish ehtimolini belgilaydi. Xatarlar xaritasini tuzishda
sub'ektning faoliyati bilan bog'liq risklar va tashqi risklar o'rtasida farglanadi.

Audit rejasini tuzish ichki sifat nazorati bo'limi faoliyatiga tegishli. Bo'lim rejasini ishlab chigishda rejalashtirilgan
yig'ilishlarni hisobga olish kerak. Departamentning byudjeti moslashuvchan bo'lishi kerak, shunda u audit rejalarini kerak
bo'lganda o'zgartirishi mumkin. Ichki nazorat xizmati xodimlariga qo'yiladigan malaka talablarini belgilashda nafagat ularning
sonini, balki sifatini ham aniglash kerak.

Muayyan malakaga ega ishchilar vaqgtincha yo'q bo'lganda, auditorlik va konsalting firmalarining xodimlarini jalb qilish,
shuningdek, autsorsingni go'llash mumkin (autstaffing). Boshqarish jarayonini avtomatlashtirish liftning ehtiyojlari va uning
moliyaviy imkoniyatlari bilan belgilanadi. Amaliyot shuni ko'rsatadiki, ko'plab tashkilotlar o'zlarining axborot bo'limiga ega
(xodim-dasturchi), shuning uchun individual boshqgaruv jarayonlarini avtomatlashtirish bo'yicha ishlarning bir gismi mustaqil
ravishda amalga oshirilishi mumkin. Bo'limning o'z funktsiyalarini bajarish jarayonida tashkilot rahbariyati, tashkilotning boshga
bo'limlari bilan o'zaro hamkorligi ma'lumotlarni tagdim etish, muvofiglashtirish, tasdiglash va boshqgalarni o'z ichiga oladi.
hujjatlar, hisobotlar va boshqalar. Ish natijalarini baholash ichki sifat nazorati bo'limining ish ko'rsatkichlarini aniglash orgali
amalga oshiriladi. Ichki sifat nazorati bo'limining ishlash ko'rsatkichlari sifat menejmenti tizimining boshlig'i tomonidan
belgilanadi, tashkilot rahbari tomonidan tasdiglanadi va ikkalasi tomonidan nazorat gilinadi.

Elevatorning ichki sifatini nazorat gilish bo'limining samaradorligini baholash uchun alohida mualliflarning fikrlarini
hisobga olgan holda, quyidagi ko'rsatkichlardan foydalanish mumkin: xavflarni boshgarishdagi kamchiliklar bilan bog'liq
tashkilotning muammoli sohalarini aniglash samaradorligi;

igtisodiy hayot faktlarini tekshirishlar bilan gamrab olish foizi; professional kompozitsiya; xodimlarning boshga
bo'limlarda ishlash gobiliyati;

prognozlash, rejalashtirish, tahlil gilish, nazorat gilish, buxgalteriya hisobi, hisobot berish sohasida maxsus bilimlarga ega
bo'lish; maxsus dasturlarni bilish; agrosanoat kompleksini tashkil etish biznes jarayonlari mexanizmlarini tushunish; ichki sifat
nazorati bo‘limlarining xalqaro tajribasini o‘rganish; ichki sifat nazorati bo'limini ishlab chiqish bo'yicha loyihalarni amalga
oshirish vaqti: usullar, metodologiyalar, amaliyotlar va boshqalar;

Xulosa. Strategik tavakkalchiliklarni kamaytirish bo‘yicha chora-tadbirlarni qo‘llash va hokazo. Shunday qilib, ichki
sifat nazorati bo‘limining oz rivojlanish strategiyasini ishlab chiqish bo‘limga nafagat bo‘linma, balki mulkdorlarning strategik
hamkori bo‘lish imkonini beradi, degan xulosaga kelish mumkin. vaelevatorsanoatini tashkil etish strategiyasini amalga
oshirishning kafolati.
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PROPERTIES AND PREPARATION OF FABRICS WITH A MOISTURE-PERMEABLE COMPOSITE LAYER
Abstract

The article suggests methods for obtaining water-resistant composite multilayer materials (CSR) containing a membrane layer for
patients with pathological changes in the supporting surface of the body. In order to improve the daily treatment processes of
patients with limited mobility and bedsores, CSR ensures the waterproofness of the sheet, thereby reducing the spread of fluid
from the bed to the skin. Textile base The patchwork quilt is made of 100% cotton and consists of terry cloth with a surface
density of 200-210 g/m2. To increase the functional properties of the sheet, a polymer film was formed on the surface of the
fabric using various methods and chemical reagents. By spraying an acrylic emulsion or attaching a polymer film to the wrong
side of the fabric, waterproofing materials were obtained, their physico-mechanical and hygienic properties were determined.
Based on these properties, acrylic is obtained by spraying an emulsion

Keywords: membrane-layered, terry cloth, acrylic emulsion, waterproof, vapor-permeable, breathable

CBOWCTBA Y INIOJTYYEHUE TKAHHU C BJIATOIPOHULIAEMBIM KOMITO3UTHBIM CJIOEM
AHHOTaIUA

B cratee mpeanoskeHBI CIOCOOBI MOTYyYEHUS] BOAOCTOHKHX KOMITO3HMIIMOHHBIX cioncThix MarepuanoB (KCM), comepxxammx
MEMOpPaHHBIH CIIOH, I MAI[MEeHTOB C MATOJOTMYECKUMH M3MEHEHUSIMH Ha ONMOPHOW MOBEPXHOCTH Teia. C Ienblo yIydIIeHUst
MPOIECCOB TIOBCEAHEBHOTO JICUCHUsI OONBHBIX C OTPAaHWYEHHOW MOABIDKHOCTRIO M TponexHsMu KCM obGecreunBaer
BOJIOHETPOHHUIIAEMOCTh TOCTENILHOTO OEeNbsl, yMEHBINAst TEM CAMBIM PacHpOCTPAHEHUE XKHUAKOCTH C JIOKa Ha KOXY. TeKCTHIbHAS
OCHOBA TPOCTBIHS COCTOUT U3 MaXxpoBOM TKaHHU, KOTOpas u3rorosiaeHHa u3 100% xJyionka U UMeeT MOBEPXHOCTHYIO INIOTHOCTh
200-210 r/M%. C 1enbio TOBBINIEHUS (YHKIIMOHATBHBIX CBONCTB MPOCTHIHA HA MOBEPXHOCTH TKAHH C TOMOIIBIO Pa3IHYHBIX
METOJIOB | XUMHUYECKUX PEareHToB (hOPMUPOBAI IOJHMMEPHYIO IJICHKY. Ha N3HaHOYHYIO CTOPOHY TKaHW METOZOM HAIbLICHHS
AKpPUIOBOW 3MYJIbCUM WIN NPHUKPEIJIEHUS MOJMMEPHON IUICHKU MOJIydald TMIPOU30JIALUOHHbIE MaTepUalbl, OMPENeNIsIn UX
(U3MKO-MEXaHUYECKHEe M THTHEeHHYeckHe cBoiicTBa. Ha OCHOBaHMM 3THX CBOWCTB IOKa3aHO, YTO MOJIOTHO, IMOJyYeHHOE
HaIbUICHHEM aKpWJIOBOH SMYJIbCHH, 00JagaeT MeMOpaHHBIMH CBOHCTBaMH. [lONMydeHHBIH CIOWCTHI Marepuan BIUTHIBAET
MHOTO BOJBI, HO He TpoIyckaet ee. [Ipn 3ToM dyepe3 ero MUKpOHOpHI IPOXOST BO3AYX U BOJSTHON Tmap.

KnroueBbie c1oBa: MeMOpaHHO-CIIONCTasl, MaxpoBasi TKaHb, aKPUJIOBAsl SMYIBCHSI, BOAOHEIPOHHIAEMasi, TapONpOHHUIIaeMas,
BO3/[yXOIIPOHHUIIaeMast

SUV O°'TKAZMAYDIGAN KOMPOZITSION QATLAMLI MATOLARNING OLINISHI VA XOSSALARI
Annotatsiya

Magqolada tana tayanch yuzasida patologik o’zgarishlarga ega bemorlar uchun choyshabbop, suv o'tkazmaydigan, tarkibida
membrana gatlamini saglagan kompozitsion qatlamli materiallar (KQM) olish usullari taklif etildi. KQM harakatlanish
imkoniyati cheklanib, yotoq yara bilan kasallangan bemorlarda kunlik muolajalarni amalga oshirish jarayonlarini yaxshilash
magsadida yotoq buyumlariga suvni o’tkazmaslikni ta’minlaydi, shu orqali choyshabdan teriga suyuqlik tarqalishini kamaytiradi.
Choyshabning to’qima asosi 100% paxtadan tayyorlangan, yuza zichligi 200-210 g/m? bo’lgan tukli matodan iborat.
Choyshabning funksional xossalarini oshirish magsadida mato sirt gismiga turli usullar va kimyoviy reagentlardan polimer parda
hosil qilindi. Matoning orga tarafiga akril emulsiyasidan purkash yoki polimer parda goplash usullari bilan gidroizolyatsion
materiallar olingan, ularning fizik-maxanik va gigienik xossalari aniglangan. Shu xossalar asosida akril emulsiyasini purkash
usuli bilan olingan matoning membrana xususiyatli ekanligi ko’rsatilgan. Olingan qatlamli material ko’p miqdorda suvni
shimadi, lekin o’tkazmaydi. Shu bilan birga uning mikrog’ovaklari orqali havo va suv bug’lari o'tadi.
Kalit so‘zlar: membrana qatlamli, tukli mato, akril emulsiyasi, suv o’tkazmaydigan, bug’ o’tkazuvchan, havo o’tkazuvchan

Kirish. Gidroizolyatsion to’qimachilik materiallari yengil sanoat buyumlari tayyorlashda, ozig-ovgat sanoatida,

texnikada, qurilishda va boshqa sohalarda keng qo’llaniladi [1]. So’nggi yillarda yumshoq mato va suv o’tkazmaydigan
qavatlardan iborat qatlamki materiallarning meditsina ehtiyojlari uchun qo’llanilishi hagqida ma’lumotlar ko’payib bormoqda.
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Turli materiallar inson tanasidagi jarrohlik amaliyotlari o’rnini va yaralarni bog’lash uchun, to’qima injineriyasidagi
karkaslardan tortib, kasalxona o’rinlarining choyshablarigacha qo’llaniladi [2]. Gidroizolyatsion materiallar uchun suv
o’tkazmaslik xossasi asosiy xossa hisoblanadi [3]. Shu bilan bir qatorda zamonaviy materiallar “nafas oluvchan” bo’lishligi,
ya’ni havo va suv bug’larini o’tkazuvchan bo’lishligi talab etiladi. Materialning suv bug’larini o’tkazish mexanizmi uning turiga
bog’liq bo’ladi: zich matolar, mikrog’ovakli membranalar va qoplamalar, gidrofil membranalar va qoplamalar, yorug’lik
qaytaruvchi mikrogranulalar qo’shilgan mato [4]. Material tayyorlash texnologiyasini ishlab chiqish muttasil rivojlanib
bormoqgda, bir nechta komponentdan iborat gatlamli material yaratish alohida ahamiyat kasb etmoqda. Poliuretan
membranalaridan [5], polidimetilsiloksan bilan modifikatsiyalangan poliakrilonitril nanotolalarining membranasidan [6]
foydalanish “nafas oluvchi” gidrofob material ishlab chigish imkonini berdi.

Ikki komponentli poliefir/poliamid materiali infeksion kasalliklar bilan ishlovchi tibbiyot xodimlarining himoya kiyimlari
uchun tavsiya etildi [7]. Materialga oddiy shimdirish usuli bilan ftorsaglovchi polimerning singdirilishi va termik imkon ishlov
berilishi natijasida gidrofoblik xossasining keskin oshganligi kuzatildi. Xuddi shu magsadlarda zanjir oxirida qgisqa perftorbutil
radikali saglagan poliuretan elastomeri ham taklif etildi [8].

Mavzuga oid adabiyotlar tahlili. Bugungi kunda amaldagi standart shifoxona choyshablari bir gavatli bo’lib, yuzasidagi
namlik bemorning tanasiga to’g’ridan to’g’ri yoyiladi va to’qimalar yuzasida erkin harakatlanishini chegaralamaydi, bu
epidermis qavatda yaralar paydo bo’lishiga olib keladi [9]. Mavjud suv o’tkazmaydigan parda qatlamli matolar dag’allik
xususiyatiga ega bo’lib, ular sun’iy, sintetik tolalardan to’qilgan va bu ko’rsatkichlar asosida ishlab chigilgan maxsus
choyshablar teri kasalliklari xavfi mavjud bemorlar uchun ishlatish zararli omillarni yuzaga keltiradi. Hozirda tibbiyotda
Germaniyaning “Tex home” firmasi Proneem anti-aceriens 100% D’actifs naturels tipidagi yotoq uchun qo’llaniladigan gigienik
talablarga mos keluvchi bemorlar uchun mo’ljallangan ikki qavatli tukli choyshab tukli qo’llanildi [10]. Suv o'tkazmaydigan
materiallarning sifat ko'rsatkichlarini aniqlash [11, 12] adabiyot manbalarni o‘rganishga asoslanib ishlab chiqarilgan.
Tadqiqotlarning ko’rsatishicha, yuvilgandan keyin kompozitsion gatlamli materiallarning xususiyatlari yomonlashadi, ya’ni
material qatlamlarining mikrostrukturasida nuqsonlar paydo bo’ladi, havo o’tkazuvchaligi oshadi, suv o'tkazmasligi pasasau
[13]. Kiyimlarni ishlab chigarish va undan foydalanish jarayonidagi mexanik ta'sirlar materiallarning suv o’tkazmaslik
xususiyatlariga ta'sir qgilishi aniglandi. Tadgiqotlar siklik takrorlanuvchi egilish, bukilish, sigilish deformatsiyalaridan keyin
materiallarning uzilish kuchi va suv o'tkazmaslik xususiyatlari kamayganligini ko'rsatdi [14]. Suv o'tkazmaydigan pardalar past
mexanik kuchga ega, ularning qgalinligi bir necha mikron bo'lishi mumkin. Ushbu murakkab material to'gimalarining tashqi
ko'rinishi, qalinligi, qattigligi, mustahkamligi sirt gatlamining xususiyatlariga bog'liq bo'lib, uni yakuniy xususiyatlarini
belgilaydi [14].

Ushbu magola tadgigotining magsadi tana tayanch yuzasida patologik o’zgarishlarga ega bo’lgan bemorlarga yotoq
uchun choyshab sifatida foydalaniladigan suv o’tkazmaydigan, lekin havo va suv bug’larini o’tkazadigan membrana xususiyatiga
ega kompozit gatlamli material olish usullarini taklif etishdan iborat.

Tadgigot metodologiyasi. Olib borilgan tadgiqotlarda I'epmanusiunr “Tex home™ firmasi “Proneem anti-aceriens 100%
D’actifs naturels” topidagi yotog uchun qo’llanilgan tukli choyshab analog sifatida tadqiq etildi [10].

Tavsiya etilayotgan mato (polimer pardasiz mato) yuza zichligi 210 g/m? bo’lgan, 100% paxta tolali, tuk gatlamining
hisobiga suyuglikni singdirish xususiyatiga ega (1-jadvalda).

Akril emulsiyasi (AE) — polimetilakrilatning suvdagi oq yoki och qaymoqrangli emulsiyasi, “Navoiazot” AJ korxonasida
ishlab chiqariladi, mato sirtida elastik, mukammal adgezion xossaga, yuqori mustahkamlikka ega bo’lgan va suvga chidamli
parda hosil gilishda ishlatiladi.

Polixloropren (PXP, Nairit) yelim — polixloroprennig toluoldagi eritmasi, yonishga moyil emas, toksik va portlovchi
emas, stabilizator go'shilgan. Tashqi ko'rinishi - sariq yoki sut rangli suyuglikdir.

Qo rg’oshin (II)- oksid (PbO) — oq rangli kukunsimon modda, kimyoviy toza.

Etilendiamin — sargish o’tkir hidli suyugqlik, zichligi 1,5 g/sm?, gaynash temperaturasi 200°C.

1-jadval
Tukli matoning fizik-mexanik xossalari

Yuza |Massasi | Qalin | Suvni Suv Suv Ugzilish kuchi, Kirishish, %

Nomlani | zichligi,| sm?g | ligi, | sing- | o’tkazuv| ustuniga N Tanda | Arqoq

shi gm? mm | dirish, | chanlik, |bardoshlilik. _ : bo’yi | bo’yi

% ml H,Omm [Bo’yiga |Eniga | cha

100% 210,3 |11,45829| 0,79 | 357.48 26 99 310 330 1,5 1,5
maxra
TOnaan

Tukli matoning tag yuzasiga ikki xil usulda polimer parda hosil gilindi.

l-usul. Nairit va akril emulsiyasidan polimer parda hosil qilish, so’ngra uni tukli mato bilan birlashtirish.
Vulkanlanmagan kauchuk, ya’ni PXP yopishqoq va issiqda suyuqlanuvchan xossaga ega. PXP pardasini hosil qilish uchun uni
vulkanlantirish tavsiya etiladi. Vulkanlantiruvchi reagent sifatida qo’rg’oshin (II)- oksid (PbO) va etilendiamindan foydalandik.
15% li nairit eritmasidan 20 ml tayyorlab, unga 5% PbO yoki 1 ml etilendiamin qo’shib aralashtirildi, pufakchalar hosil bo’ldi, 5
dagigadan keyin pufakchalar yo’qoldi. Tayyorlangan aralashmani polietilen, organik shishada va oddiy shisha yuzasiga quyib,
quriguncha qoldirildi. Qurigandan keyin 110 °C da 5-10 dagiqa termofiksatsiya gilindi. Qaysi yuzadan polimer pardani ajratib
olish osonroq bo’lishini tekshirdik. Bu tajribalarimiz yaxshi natija bermadi, deb xulosa qilindi.

Polimetilakrilat pardasini hosil gilish magsadida 20% li akril emulsiyasini tekis shisha yuzasi maydoniga bir tekisda
joylashtirib, 120 soat davomida xona haroratida quritildi. Hosil bo‘lgan polimer pardani suv quyib yumshatib tekis yuzadan
ajratib olindi. Tayyorlangan polimer pardaning shisha yuzasidan olingan tomoniga tukli matoning akril emulsiyasi sepilgan tekis
yuza qismi yopishtirildi va 75°C quritish shkafiga 10 daqiqaga qo‘yildi. Shu tariqa suv o‘tkazmaslik xususiyatiga ega tukli
choyshab namunasi tayyorlandi.

2-usul. Ikki qatlamli suv o‘tkazmaslik xususiyatiga ega tukli choyshab purkash wusuli bilan shakllantirildi.
Polixloroprenning toluoldagi 20% li eritmasidan (nairit) va suvdagi 20% li akril emulsiyasidan foydalandik. Namunaning teskari
yuzasiga nairit purkaldi va quritidi (2.b-rasm).
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Polimetilakrilat pardasini hosil gilish magsadida tukli matoning tekis tomonini vertikal holatda ilinib, 20-25 sm
masofadan 20% li akril emulsiyasi purkagich orgali sepildi va 10 dagiga davomida havo ogimi yuboruvchi quritgich yordamida
quritildi. So‘ngra yana 20-25 sm masofada akril emulsiyasining ikkinchi gavati purkagich orgali sepildi va yana 10 dagiga
davomida havo ogimi yuboruvchi quritgich yordamida quritildi.

Keyingi namunaga besh marta akril emulsiyasi purkaldi, suv o‘tkazmaydigan material yuqorida bayon etilgan tarzda
shakllantirildi.

Keyingi namunaga sakkiz marta akril emulsiyasi purkaldi, suv o‘tkazmaydigan material yuqorida bayon etilgan tarzda
shakllantirildi.

Organoleptik xususiyatlariga ko‘ra PXP pardalar qoniqarsiz bo‘lganligi uchun AE asosidagi polimer pardali to‘rt xil
namuna fizik-mexanik va gigiyenik xossalarni aniglash uchun tanlandi (2-jadval).

2-jadval.
Suv o‘tkazmaydigan gatlamli mato namunalari
Namuna raqami Olish usuli Massa, g
Tukli mato Qatlamli material
I-namuna 1-usul, AE pardali 42354 77331
2-namuna 2-usul, 2 qavat AE purkalgan 42156 49731
3-namuna 2-usul, 5 qavat AE purkalgan 4,2424 52710
4-namuna 2-usul, 8 qavat AE purkalgan 4.2659 54583

2-jadvaldan ma’lum bo‘lishicha, AE dan avval polimer parda hosil qilib, so‘ngra uni tukli mato bilan birlashtirilganda (1-
namuna), matoning massasi 83% ga ortadi, gatlamli materialning 55% i tukli mato, 45% i polimer pardadan iborat. Bu
ko‘rsatkichlar 2 namuna uchun mos ravishda 18%, 85% va 15% ni, 3 namuna uchun 24%, 80% va 20% ni, 4 namuna uchun 28%,
78% va 22% ni tashkil etadi.

Choyshabning suvni shimish xususiyati o‘z massasiga nisbatan necha foiz suvni singdirish (%) ko‘rsatkichi orqali
baholanadi. Tajriba uchun analitik tarozi bir martali qog‘oz sochiq, pepetka va rangli suvdan foydalanildi. Dastlabki va suv
shimilgandan keyingi massalari bo‘yicha hisoblash bajarildi.

Suv o‘tkazmaslik xususiyati esa ikkita ko‘rsatkich bo‘yicha baholanadi. Birinchisi “WR-1600E” uskunasi yordamida
qancha balandlikdagi suv qatlamiga o’tkazmasdan qarshilik (H2O mm) ko‘rsata olishligi, ikkinchisi, bosim ta‘sir ettirmasdan
matoning 5x30 mm yuzasidan 60 sekund davomida o‘tgan suvning miqdori (ml) bo‘yicha.

Bug‘ o‘tkazuvchanlik ko‘rsatkichini aniqlashda analitik tarozi, eksikator va maxsus balandligi 45 mm, diametri 55 mm
li temir stakanlardan foydalanildi. 4 ta maxsus temir stakanlarga 3 sm balandlikda suv quyiladi. Stakanlar og‘ziga
zichlashtiruvchi rezina halgasi orgali mato namunasini va ustiga metall halga joylashtirib, buraluvchi teshik gopgoq bilan
maxkam berkitiladi. Eksikatorga konsentrlangan 1 sm?® hajmdagi sulfat kislota solinadi va tokchasiga temir stakanlar joylanadi.

Eksikator qopgog‘i berkitilib, termostatda 20+3°C temperaturada 18 soat ushlab turiladi. Bug® o‘tkazuvchanlik (A, mg/sm?-soat)
quyidagi formula bo‘yicha hisoblanadi:

m
A=——
t-mr
m — tekshirilayotgan namunadan o‘tgan suv bug‘larining massasi, mg; ¢ — vagt, soat; nr? - namunaning ishchi gismi

maydani, sm?.

Havo o’tkazuvchanlik ko’rsatkichi 29298-2005 Davlat standarti bo’yicha “AP-360 SM” — qurilmasida 100x100 mm
namunalar olinib, har bir namuna 3 martadan qurilma o’rnatgich gismiga mahkamladi, havo bosimi jo’natib (cM%/cm?xcex)
o’lchandi.

Tahlil va natijalar. Olinish usullari 2-jadvalda keltirilgan namunalsrning va analog materialning fizik-mexanik
xossalari 3-jadvalda keltirilgan.

3-jadval
Tibbiy magsadlar uchun suv o’tkazmaslik xususiyatiga ega choyshablarning fizik-mexanik xossalari
Namuna Yuza | Qalinligi, Suv Uzilish kuchi, Kirishish, %
ragami zichligi, mm  [o’"tkazmaslik, N Tanda | Arqoq
g/’ H0 mm | Bo’yiga| Eniga |bo’yicha |bo’vicha

Analog 169.2 0.71 405 299 385 0 0
1-namuna 435.8 0.83 464 357 431 0 0
2-namuna 230,5 0,81 500 350 350 0,3 0,3
3-namuna 280,6 0,79 400 363 299 0 0
4-namuna 299.8 0,80 430 385 391 0 0

Olingan gatlamli materiallar va analogning suv ustuniga qarshilik ko’rsatish xususiyati va mexanik mustahkamligi o’zaro
yaqin va yuqori ko’rsatkichlarga ega. 1-namunada oldindan tayyorlangan polimer pardaning qo’llanilganligi suv o’tkazmaslik
xususuyatining eng yuqori bo’lishligiga sabab bo’ldi. Biroq 1-namunani ishlab chigarish texnologiyasi keyingilariga nisbatan
murakkabroq. Analog material sabab bo’ldi. 8 marta AE purkalgan matoning xossalari 2 va 5 marta AE purkalganga nisbatan
sezilarli ustunlikka ega emas ekan, birog material, energiya va vaqt sarfi ortadi.

Yotoq yara bilan kasallangan bemorlarda profilaktika jarayonlarini yaxshilash maqgsadida bemor tanasi bilan doimiy
kontaktda turuvchi buyumlardan suyuqliklarning yaraga tegmasligi uchun gigienik xususiyatlari yuqori bo’lgan choyshablarni
ishlatish tavsiya etiladi. Shu magsadda hosil gilingan tukli gatlamli choyshabbop matolarning gigienik xossalari organildi.
Matolarning gigienik xossalari 4-jadvalda keltirilgan.

4-jadval
Tukli gatlamli choyshabbop matolarning gigienik xossalari
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Suvni Suv Havo Bug’
Namuna raqami | singdirishi, | o’tkazuvchanlik, | o’tkazuvchanlik, | o’tkazuvchanlik,
% ml sm3 ! n"g
sm2-sek sme-s
Analog 248.40 15 0 19,5
1-namuna 478,77 0 0 0
2-namuna 361,58 0 354 87,7
3-namuna 363,51 0 15,75 87,3

Jadval ma’lumotlaridan ko’rinib turibdiki, analog va tajribaviy matolarning
1-namunasi havo o’tkazmaydi, minimal miqdorda o’tkazadi. Demak, bu materiallarning polimer pardasi uzluksiz,

g’ovoksiz qatlamdan iborat. 2 va 3 namunalar membrana xususiyatiga ega bo’lgan to’qimachilik materiali ekan, ya’ni suvni
o’tkazmaydi, biroq havo va suv bug’larini o’tkazadi. Bu materiallarning gidroizolyatsion polimer pardasi mikrog’ovoklarga ega,
g’ovoklarning o’lchami suv tomchilarining o’lchamidan kichik, havo va suv molekulalarining o’lchamidan katta deyish mumkin.
Tayyorlangan barcha materiallarning suvni singdirish ko’rsatkichi analogga nisbatan 42-93% ga yuqori.

Xulosa va takliflar. Tuk qatlamli suv o’tkazmaydigan choyshablar uchun ishlatiladigan matolar olish uchun matoning

tag gismiga parda hosil gilish usullari, sharoitlari va metodikasi aniglandi. Polixloroprendan (nairit) vulkanlantiruvchi reagentlar
qo’shilganda ham organoleptik xususiyatlari qoniqarli bo’lgan polimer parda hosil bo’lmadi. Purkash orqali hosil gilingan pardali
matoning mikrog’ovaklari orqali suv tomchilari o’tmasligi, aksincha suv bug’lari va havo oqimining o’tishligi uning membrana
Xususiyatiga ekanligini ko’rsatadi. Suv o’tkazmaslikni, havo va bug’ o’tkazuvchanlikni ta’minlab beruvchi xususiyatga ega
bunday innovatsion materialdan tibbiy magsadlar uchun yaratilgan maxsus choyshabda foydalanilganda, bemorlarning kasallik
davrida davolanish bosgichlaridagi gigienik holatlarining yaxshilashiga erishiladi.
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POLYURETHANES
Annotation
Today, thermoreactive polyurethane samples are produced by polycondensation on the basis of diisocyanate and polyether
polyols in a traditional way. The polycondensation process was carried out in special steam crystallization furnaces.
Polyetherpolyol was added at 10, 30, and 50 parts by mass of 4,4-methylenediphenyldiisocyanate per 100 parts by mass in the
production of these polyurethane samples that we studied. The effect of changing the amount of polyether polyol on various
physical and mechanical properties of the prepared polyurethane samples, such as abrasion resistance, hardness level, and relative

elongation, was studied.
Key words: Polymer, polyether polyol, polyurethane, degree of hardness, relative elongation, friction erosion, 4,4-
methylenediphenyldiisocyanate, crystallization, polycondensation

HCCJEIOBAHUE BJIMSIHUSI U3BMEHEHU KOJIMYECTB HA ®U3UKO-MEXAHUYECKUE CBOMCTBA
MNOJYYAEMOTI'O NIOJIUDPUPITIOIHUOJIA, UCHTIOJB3YEMOI'O P CUHTE3E TEPMOPEAKTUBHOI'O
MNOJINYPETAHA
AHHOTaALIUA
B mHacrosmee Bpems 00pasimbl TEPMOPEAKTHBHBIX IOJIMYPETAHOB IIOMYYAlOT ITyTeM MOJUKOHACHCAIMM Ha OCHOBE
JUM30LUAHATHBIX W ITIOMMI(HPIIONNOIOB TPAAUIMOHHBIM crocoboM. IIpomecc MONMKOHICHCAIMH OCYIIECTBISUICS B
CHEeIUABHBIX MeYax mapoBoil kpucrammsanuu. [lommsdupnonron nodasisumm B koamdectse 10, 30 u 50 MaccoBwIX yacreit 4,4-
MeTuineHanpenmaun3onnanara Ha 100 MaccoBBIX 4YacTell NpH TPOM3BOJCTBE OSTHX HCCIECJOBAaHHBIX HaMH 00pasIoB
nonuyperaHa. MccienoBaHo BIWSIHME WM3MEHEHHS] KOJIMYECTBA MHONMA(QUPIIONMONA HAa pa3InuHble (HU3NKO-MEeXaHHIEeCKHe
CBOICTBa IOJIy4EHHBIX 00pa3LOB MOJMYPETAHOB, TaKHe KaK CTOHKOCTh K MCTHPAHMIO, YPOBEHb TBEPAOCTH M OTHOCHUTEIBHOE

YIUTHHEHHE.
Knrouessbie cinoBa: [Tommvep, monmd3GupHoNHo, MOINYPeTaH, CTeNeHb TBEPOCTH, OTHOCHTEIbHOE y/UTMHEHNE, QPUKINOHHASL
aposus, 4,4-MeTHICHANESHIWINH30 -IHaHAT, KPUCTAJUTU3AIINS, TIOJTUKOHICHCAITHS.

TERMOREAKTIV POLIURETANLAR SINTEZ QILISHDA QO‘LLANILADIGAN POLIEFIRPOLIOL MIQDORI
O‘ZGARISHI BILAN HOSIL QILINGAN POLIURETANLARNING FIZIK-MEXANIK XOSSALARIGA TA’SIRINI
O‘RGANISH
Annotatsiya
Bugungi kunda an’anaviy usulda termoreaktiv poliuretan namunalari diizotsianat va poliefirpoliollar asosida polikondensatlab
olinmoqda. Polikondensatsiyalash jarayoni maxsus bug‘li, kristalizatsion pechlarda amalga oshrildi. Biz tadqiq gilgan ushbu
poliuretan namunalarini hosil gilishda 4,4-metilendifenildiizotsianatning 100 massa gismiga 10, 30 va 50 massa gismlarda
poliefirpoliol qo‘shilgan. Tayor bo‘lgan poliuretan namunalarining ishqalanib yedrilish, qattiqlik darajasi, nisbiy uzayish kabi

turli fizik-mexanik xossalariga poliefirpoliol migdori o‘zgarishining ta’siri o‘rganildi.
Kalit so‘zlar: Polimer, poliyefirpoliol, poliuretan, qattiglik darajasi, nisbiy uzayish, ishqalanib yedirilish, 4,4-metilendifenil
diizotsianat, kristalizatsiya, polikondensatsiya

Kirish. O‘zbekiston Respublikasi prezidentining 24-avgust 2019 yildagi  PQ-4426 sonli qgarori ijrosini taminlash
magsadida bugungi kunda barcha sanoat korxonalarida import materiallarini mahalliylashtirish va qayta ishlash chiqarish yo‘lga
qo‘yilgan. Hozirgi kunda sanoat tarmogqlarida polimer materiallarining o‘rni beqiyos hisoblanadi. Aynan polimer materiallarining
keng ko‘lamda ishlatilishining asosiy sababi bu g‘ovaklilik, haroratga chidamlilik, turli yelimlar, tovush yutuvchi materiallar
sifatida avtomobilsozlikda, samolyotsozlikda, kemasozlikda va boshqa sohalarda qo‘llanilishidadir. Ushbu sinfga kiruvchi
an’anaviy usulda termoreaktiv poliuretan olishda katta ahamiyatga ega bo‘lgan poliyefirpoliollarning fizik-mexanik xossalarini
o‘rganish ushbu polimerdan tayyorlangan butlovchi gismlarining ishlash muddatini uzaytirishga xizmat giladi. Poliuretan birinchi
marta 1947-yilda diizotsianatlar bilan glikollarni polikondensatlash natijasida sintez gilingan. Poliuretanlar nemis tilida perlon
deb ham ataladi[1,2].

Mavzuga oid adabiyotlar tahlili. Poliuretan hosil giluvchi poliyefirpoliollarning xossalarini o‘rganishda Toshkent
Kimyo-texnologiya instituti ilmiy izlanuvchisi L.Jumanov, “Gidroksil guruh saqlovchi poliefirlar xossalariga ular tuzilishining
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ta’siri” ilmiy maqolasida poliefirlarning sintezi ulrani tashkil qilgan gidroksil gruhlariga bog‘ligligini izohlagan. Yana bir
manbada A.Xudoyberdiyevning “CroxHsle moiu3(GUpIOIXONILI U3 BTOPMYHOIO MOJIUITHIEHTEpe(TANaTa KaK MEPCIEKTUBHOE
CBIPbE IS JKECTKHMX IeHomoanyperanoB” maqolasida ikkilamchi polietilentereftalat materilidan poliefir olish hamda ko‘pik
poliuretan sintezida qo‘llash taklif etilgan[3,4].

Tadgiqot obyekti. 4,4-metilendifenildiizotsianat asosida tayorlangan poliuretan namunalarining ishqgalanishda yedrilish,
qattiglik darajasi, nishiy uzayish kabi fizik-mexanik xususiyatlariga poliefirpoliol (adipin kislotaning glikollar bilan hosil gilgan
murakkab efiri) miqdori o‘zgarishining ta’sirini o‘rganish hisoblanadi.

Metodlar va materiallar. IImiy tadgigot olib borishda quyidagi metodlardan foydalanildi: GOST 270-75 Polimerlarning
ishgalanishdagi yedrilishini aniglash, GOST 4670-2015 Polimerlaring qattiglik darajasini aniglash, GOST 29088-91
Polimerlarning nisbiy uzayishini aniglash.

Tahlil va natijalar. O‘rganilayotgan poliuretan namunalari 100 massa og‘irlik gism 4,4-metilendifenildiizotsianat va 10,
30, 50 massa og‘irlik gismlardagi poliyefirpoliollar asosida tayyorlandi. Poliuretanni sintez gilishda 1,4-butandiolni reaktorga
solib 850S da 30-60 minut gorishtiriladi so‘ngra uning ustiga ekvimolyar miqdorda diizotsianat qo‘shiladi reaksiya ekzotermik
bo‘lgani sababli aralashmaning temperaturasi 190-1950S gacha ko‘tariladi. Poliuretan quyidagi reaksiya orqali sintez
qgilinadi[5,6].

1050
1OCN(CH2)sNCO + HO(CHz)0H  199195°C 5 1 cONH(CH2)sNHCOO(CHz)s-]r-H
_—

Poliuretanning harorati ortishi bilan hosil bo‘ladigan, havo pufakchalari, qo‘shimcha gazlarni ajratish vazifasi degazator
qurilmasi yordamida amalga oshiriladi.

llmiy tadgigot ishi mashinasozlik sanoatida qo‘llaniladigan butlovchi gismlarning ishlash unumdorligini oshirish uchun
ularning ustki va ichki qismlari 4,4-metilendifenildiizotsianat tarkibli poliuretan materiallari bilan qoplandi. Poliuretan
materillarning fizik-mexanik xossalarini o‘rganish uchun tarkibidagi 4,4-metilendifenildiizotsianatga nisbatan turli og‘irlik
qisimlarda qo‘shilayotgan poliyefirpoliollarning turli miqdoriy gismlari tahlil qilindi[7,8].

1-orcaoean
Poliuretan namunalarining tarkibiy gismi
Ne Namunalar O‘Ichov birligi Namunalar tarkibi
4,4-Metilendifenil Polivefirooliol
diizotsianat Yelrp
1 1ny-1 Og‘irlik gism 100 10
2 1y-2 Og‘irlik gism 100 30
3 1y-3 Og‘irlik gism 100 50

Yugorida keltirilgan turli migdorli poliyefirpoliol tarkibli poliuretan namunalarining fizik-mexanik sinov usullari orgali
aniqlangan qgiymatlari o‘zgarishi 2-jadvalda keltirilgan.

2-jadval
Poliuretan namunalarining fizik-mexanik giymatlari
Ne Sinov usullari birligi my-1 my-2 1my-3
1 Ishgalanishda yedrilish % 21 23 25
2 Qattiglik darajasi kN/m 50 44 40
3 Nisbiy uzayish MPa 10 6 2

Tadqiqotlar natijasida aniqlangan qiymatlarning o‘zgarishi quyidagi grafiklar asosida ifodalangan.
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2-rasm. poliuretan namunalarining L-ishqalanishda yedrilishga
S- poliyefirpoliol miqdorining bog‘ligligi

Polimer materiallaridan tayorlangan ehtiyot gisimlarining ma’lum bir mubhit ta’siri ostida, tashqi va ichki
qog‘ozi yordamida amalga oshiriladi. Yuqoridagi usul yordamida poliuretanning ishqalanish vaqtidagi yedrilish kinetikasi
o‘rganildi.
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3-rasm. Poliuretan namunalarining D-gattiglik darajasiga
S-poliefirpoliol miqdorining bog*‘liqligi

Mexanik parametrlarini o‘lchash uning sirt qatlami va ichki tuzilishlari xususiyatini o‘rganish bo‘lib ular materiallarga
qgarab Brinell, Vikers, Rokvell va Shore kabi o‘Ichov usullardan foydalanilib hisoblanadi. Polimerlar, plastmassalar, elastomerlar,
kauchuklar va ularning vulkanizatsiya mahsulotlari uchun Shore va (rebound) usulidan foydalanib o‘rganildi. Shore o‘lchov
birligi sifatida A va D tipdagi o‘lchov birligi yordamida amalga oshiriladi. A va D ni bir-biridan fargli tomoni durometrning
aniglash yuzasida hisoblanadi .

ND - D tipidagi durometr yordamida aniglangan gattiglik quyidagi formula asosida hisoblab topildi[9].

F =445Hp
bu yerda F-aniglanayotgan yuzaga qo‘llaniladigan kuch, ND-durometr ko‘rsatadigan qiymat.

10

8

6

4

Hucouii y3aitnni, 8

2

10 30 50

Tomuadupnonuomn, C

4-rasm. Namunalarning (-nisbiy uzayish ko‘rastkichiga
S-poliyefir poliol miqdorining bog‘liqligi

Nisbiy uzayish natijalari GOST 270-75 ga muvofiq gidravlik press yordamida namunalardan 1-2 mm qalinlikdagi plitalar
presslab yasaldi. Tayorlangan namunalarning nisbiy uzayish xususiyati R-0.5 markali (razrivnoy) mashinada 0,01 mm aniglikda
o‘lchandi[10,11]. Namunalarning tarkibida poliefirpoliol miqdori ortishi bilan nisbiy uzayish ko‘rsatkichi kamayishi aniqlandi.

Xulosa. Yuqoridagi natijalar shuni ko‘rsatmoqdaki poliyefirpoliol migdorining ortishi bilan ishqalanishda yedrilish
ko‘rsatkichining ortishi qattiqlik darajasi hamda nisbiy uzayishining kamayishiga olib kelishi aniglandi. Bunga sabab uretan hosil
qiluvchi gidroksil guruhlarining polikondensatsiyalanish jarayonida sonining ortishi bilan bog‘liqdir.
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COORDINATION COMPOUND OF SODIUM M-CRESOXYACETATE WITH COBALT (I11) FORMATE
Abstract

A method for the synthesis of complex compounds of cobalt (1) formate salt with sodium cresoxyacetate has been studied. The
element was analyzed in order to determine the composition of the synthesized compounds. 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. As a result of coordination, the formation of coordination compounds in
the octahedral structure was determined.

Keywords: coordination compound, polyhedral complex, elemental analysis, IR spectrum, quantum chemical calculation

KOOPAUMHAIIMOHHOE COEJJUHEHUE M-KPE3OKCUALIETATA HATPUS C ®OPMUATOM KOBAJIBTA (II)
AHHOTanUsA

M3ydeHn cnoco® cuHTe3a KOMIUIEKCHBIX coeinHeHHi (opmuarHOi comm kobamera (II) ¢ kpesokcmaneratom Hatpus. Beur
MPOBEJICH aHaJM3 JJIEMEHTa C LENbI0 OIpENeNICHUs] COCTaBa CHHTE3WPOBAaHHBIX coequHeHud. KoopauHanuio peareHTOB
aHaIM3UpoBaiK Ha ocHoBe u3MeHeHuid B UK-cnekrpe. st onpeneneHus NMpoCTPaHCTBEHHOW CTPYKTYPBI M DHEPreTHUECKUX
MapamMeTpOB CUHTE3MPOBAHHBIX COCTHHEHHI OBLT MPOBEJCH KBAHTOBO-XMMHUYECKHN pacueT. B pe3ynpTare KoopauHAIUU ObLIO
oTpeneNieHo 00pa30BaHue KOOPAWHAIIMOHHBIX COSANHEHUH B OKTadIpPHIECKON CTPYKTYpE.

KuroueBble c10Ba: KOOpPIMHAIIMOHHOE COETUHEHUE, MOIMAIPOIbHBIMN KOMIUIEKC, IeMeHTHBIN aHanu3, MK-cnexTp, KBaHTOBO-
XUMHUYECKUH pacder

NATRIY M-KREZOKSIATSETATNING KOBALT (I1) FORMIATI BILAN KOORDINATSION BIRIKMASI
Annotatsiya

Kobalt (I1) formiat tuzining natriy krezoksiatsetat bilan kompleks birikmalari sintez qilish usuli o‘rganildi. Sintez qilingan
birikmalarning tarkibini aniglash magsadida element tahlili amalga oshirildi. Reagentlarning koordinatsiyalanishi 1Q- spektrining
o‘zgarishi asosida tahlil gilindi. Sintez gilingan birikmalarning fazoviy tuzilishi va energiya parametrlarini aniglash uchun kvant-
kimyoviy hisoblash amalga oshirildi. Koordinatsiyalanish natijasida oktaedrik tuzilishdagi koordinatsion birikmalar hosil
bo‘lishi aniqglandi.

Kalit so‘zlar: koordinatsion birikma, poliyadroli kompleks, element tahlil, 1Q-spektr, kvant-kimyoviy hisoblash

Kirish. Dori vositalarining inson organizmiga ta’sir mexanizmini o‘rganish hozirgi kunda dorivor kimyo va
farmakologiyaning dolzarb muammolaridan biridir. Zamonaviy innovatsion texnologiyalardan foydalanish samarali vositalarni
yaratishda muhim rol o‘ynaydi. Bunday vositalarni ishlab chigarishda antimikrobiyal xususiyatlarga ega materiallardan,
shuningdek, xomashyo sifatida oddiy, arzon va taniqli tuzilmalardan foydalanish katta ahamiyatga ega.

Krezoksiatsetat va hosilalarining immunomodulyatorlik xossasiga ega bo‘lishi, organizmdagi mikroblarni kamaytirishi,
jigarni himoya qilishi va boshqa ko‘plab biologik faolliklarga ega ekanligi aniqlangan [1,2].

Mavzuga oid adabiyotlar tahlili. Oraliq metall kationi va yig‘indi dentatligi kompleks hosil gqiluvchining
imkoniyatlaridan ortigcha bo‘lgan ikkita, xelat hosil qiluvchi, turli ligandlardan iborat reaksiyada muvozanat poliyadroli
geteroligand birikmalar hosil bo‘lishi tomoniga siljigan bo‘lishi mumkin.

Spektrofotometriya, rN-metriya va krioskopiya usullari bilan suvli eritmalarda M2EnEdtas, bu yerda M - Ni?*, Co?*,
Mn?2*, ikki yadroli birikmalarning mavjud bo‘lishi isbotlandi [3].

[4] ishda rentgenostruktur taxlil usuli yordamida nikel (II) ning azatsiklam ligandi va ko‘prik sifatida oksalat anionidan
iborat biyadroli kompleks birikmasining strukturasi aniglandi. Ushbu tipdagi qator komplekslarning magnit xossalarini o‘rganish
natijasida metallar ionlari orasida antiferromagnit ta’sirlashuv kuzatilishi aniglandi va bunda almashinuv integrali kattali 11,8 sm-
1 dan 25,6 sm-1 gacha o‘zgarib turishi isbotlandi (1-rasm).
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1-rasm. [(NiL2)2(0x)](ClOa)2 tarkibli biyadroli kompleksning tuzilishi
[5] ishda keltirilgan K2[Ni(NO3)4] birikmasida zanjir b o‘qi bo‘ylab yo‘nalgan (2-rasm). Zanjirlar orasida K+ ionlari
joylashadi va zanjirlarni ab o‘qiga parallel ravishda bir biriga ulab turadi. Nikel atomlari metall atomlarini oktaedrik qurshovida
sis-xolatda joylashgan sin anti tipidagi nitrat guruhlari hisobiga zanjirga ulangan.

—
R y 3
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2-rasm. K2[Ni(NOz3)4] kristall strukturasida [Ni(NO3)4]? zanjirini tuzilishi

Yana bir o‘ziga xos tuzilishga ega bo‘lgan birikma [6] ishda keltirilgan va u tasmasimon tuzilishga ega bo‘lgan
Rbs[Ni2(NO3)7] tarkibli rubidiy nitratonikelatdir. U a o‘qi bo‘ylab yo‘nalgan cheksiz sondagi [Ni2(NO3)7]n3n- tarkibli
zigzagsimon tasmalardan va ular orasidagi Rb+ kationlaridan tashkil topgan. Tasma tugunlarida nikel atomlari joylashib,
ularning xar birisi ikkita uchda joylashgan (mono- va bidentat) va uchta ko‘prikli nitrat guruhlariga tegishli kislorod atomlaridan
iborat buzilgan oktaedrik qurshovga ega bo‘ladi.

Tadgigot metodologiyasi. Kompleks birikmalarni sintez qilish uchun quyidagi tuzlardan foydalanilgan: “ch.d.a” markali
natriy m-krezoksiatsetati va kobalt(IT) formiati. Ishlatilgan organik erituvchilar ham ma’lum usullar bilan tozalandi va quritildi

[7].

Kompleks birikma sintezi quyidagi usul bo‘yicha amalga oshirildi: 0,01 mol kobalt formiat 15 ml suvda eritildi. Boshqa
stakanda 0,04 mol natriy metakrezoksiatsetat 20 ml 1:1 nisbatdagi suv:atsetonitril aralashmasida issiq suv hammomida (50-55
SO haroratda) qizdirib, eritildi. So‘ngra Co(II) formiat eritmasi ustidan tomchilatib, Na metakrezoksiatsetatning 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 hamda qayta kristallash uchun 72 soatga
goldirildi. Olingan modda massasining dastlabki moddalar massasiga nisbatan unumi 73,2% ni tashkil gildi.

7

Tahlil va natijalar. Sintez gilingan birikmaning elementlar tahlili 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].

NasCoC3s016H3s] kompleks birikmasining mikrostrukturasi va elementlar tahlili

Xisoblandi Aniglandi
Na 10.66 10.57
Co 6.83 6.71
Cc 52.83 52.65
) 29.66 29.32

308w EHT = 15,00 7 Sigrel A+ KT BSD
Wz 85 m Pheto No. = 20527

-
[Co(HCOO)24CH3-CsH4COONa] koordinatsion birikmasida markaziy atomning fazoviy tuzilishini (3-rasm) va
koordinatsion sonini aniglashda HyperChem 8.07 dasturiy ta’minotining noempirik usulida MINIMAL STO-3G yagilashuvida
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kirish fayli yaratildi va Gaussian 9.0 dasturida noempirik 3-21G B3LYP yaginlashuvida optimizatsiya amalga oshirildi [10].
Natijada bu birikma uchun optimal fazoviy tuzilish aniglandi. Bunda formiat anionlari molekulani ikkiga ajratuvchi tekislikning
pastida joylashadi. Natriy atsetatning ikkita molekulasi tekislik ustida burchak ostida, yana ikkitasi esa tekislik bo‘ylab
joylashadi.

3-rasm. [Co(HCOO0)24CH3-CsH4COONa] koordinatsion birikma molekulasining kvant-kimyoviy modellashtirishda

olingan atomlari o‘rtasidagi bog‘lar uzunliklari
Xulosa. Molekulada atomlarda zaryadlar tagsimlanishini ko‘radigan bo‘lsak, bu yerda asosiy manfiy zaryadlar kislorod

atomlariga to‘g‘ri keladi. Bunda ushbu manfiy zaryadlar qiymat jihatidan deyarli tekis taqsimlangan. Musbat zaryadlar esa to‘rtta
natriy atomida va markaziy Kkobalt atomida to‘plangan. Element tahlili natijalarida ham olingan miqdoriy ko‘rsatgichlar
oktayedrik tuzilishli koordinatsion birikmaga mos keladi.

10.
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