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O‘ZBEKISTONNING SHARQIY HUDUDIDA YETISHTIRILGAN UZUMLAR VITAMINLARINING MIQDORINI
O‘RGANISH
Annotatsiya
Magolada O<zbekiston Respublikasi Farg‘ona vodiysida yetishtirilgan uzumlar mevasida V1,V2,V6,V9,C,PP vitaminlari
miqdorini o‘rganish bo‘yicha tadgiqot natijalari keltirilgan. Vitaminlar migdori xromotografiya usulida aniglangan.
Kalit so‘zlar: Uzum, askorbin kislota, vitaminlar, ekologik-geografik kelib chigishi, biologik faol moddalar, mevalarni rangi,
xromatografiya.

STUDY OF THE VITAMINS CONTENT OF GRAPES GROWN IN THE EASTERN PART OF UZBEKISTAN
Annotation
The article presents the results of a study of the content of vitamins B1, Bz, Bs, B, C, PP in grapes grown in the Ferghana Valley
of the Republic of Uzbekistan. The content of vitamins was determined by chromatography.
Key words: Grapes, ascorbic acid, vitamins, ecological and geographical origin, biologically active substances, coloring of
berries, chromatography.

M3YUYEHME COJAEPKAHWUS BATAMHHOB BUHOI'PAJIA, BBIPAIIIEHHOI'O B BOCTOYHOM TEPPUTOPUH
Y3BEKUCTAHA
AHHOTaLUA

B crarbe mpuBeneHBl pe3ynbTaThl WCCIECIOBAaHUS HM3YUEHHs COoJepkaHHs BUTaMHHOB Bi1,B2,Be6,Bg,C,PP B siromax BuHOTpana,
BeIpaiieHHoro B ®epranckoit nosmmHbl PecrnyOmuku  Y30ekncrana. ConepikaHHe BHTAMHHOB OIIPEENICHBl METOIOM
XpoMaTorpagpuu.

KiioueBble ciioBa: Bunorpaj, ackopOMHOBasi KHCIIOTa, BUTAMUHBL, SKOJIOT0-reorpaduieckoe MporCX0KAeHNE, OHOIOTHISCKH
aKTHBHBIC BELIECTBA, OKpPACKa sIroj1, XpoMarorpadusi.

BBenenne. Bunorpax — BKycHas W moje3Has sroja, Oorarasi NHWTATEIbHBIMH BEHIECTBAMH, AHTHOKCHIAHTAMH,
KJeT4aTtkoi W BuTtaMuHaMu. OH crocoOSH CHU3UTH PHCK OKUPEHUS M CaxapHOro nuabera, MOINEPKHUBAET 30POBbE MO3Ta U
cepaua. CouHble STOMBI BHHOTpANA BIEUYATISIOT HE TOJBKO BKYCOM W TOJE3HBIMH cCBoiicTBamu. B BHWHOTrpame Ooibiioe
KOJIMYECTBO BHTAMHUHOB M MHHEpajoB. Takke B srogax eCTh KJIETYaTKa, KOTOpas CHIYKACT KOHIICHTPAIMIO XOJIECTEpHHA,
NPEJOTBPAIAET KapAMOJOTHUYECKUE PACCTPONCTBA, YIy4dIlaeT MUIEBapeHue. BuHorpasn sBseTcs BBICOKOLEHHBIM MPOAYKTOM
nuTaHus Onarojaps HAJMYMIO B HEM LEJIOTO psiia OMOJIOTHYECKH aKTHBHBIX BEILECTB, CPEIM KOTOPBIX 0CO00E MECTO 3aHUMAIOT
BUTaAaMHUHBI. X OTCyTCTBI/Ie y YECJIOBCKA BBI3bIBACT PA3JIMYHBIC MATOJIOTUHU — OXKHUPCHHUE, cepﬂeqﬂo-cocy)mcw)le, OHKOI'€HHBIC U
pectupaTopHbie 3a0oneBaHus. OZHUM W3 BaXHBIX W Hanboliee HM3YYEHHBIX B STOJaX BHHOTpaaa sBisieTcs BUTaMuH C
(ackopOuHOBast kmcioTa). Srogsl BUHOTpama OoraTbl TakuMu BUTamuHamu, kak A, C, P, PP, Bi, B2, Bs, Bi2. Yuensie
HaOJIIOIAITH, YTO BUTAMHHBI, AMHHOKHCIOTHI 1 MUKPO3JIEMEHTBI, OTHOCSIIUECS K rpyie B, B Goblieii CTeneH: HaKaIUTHBAIOTCS
B TIO3/IHECIENBIX COPTaX BHHOTPaJa. BUHOTPAIbl XPaHSITCS B CIEIHAIBHBIX XOJOJMIBHUKAX, TAKXKE MOXKHO YIOTPEOISITH B
MapTe-anpee B KaueCTBe BKYCHBIX M LeNeOHbIX GpykToB. Taroke M3 CBEXEro BUHOTPaaa MONyYaloT JKEMbI, KOMIIOTHI, TAaTOKY,
KOHIEHTPAThI, BEICOKOKa4Y€CTBCHHBIC BUHA.

JIutepaTypHsbiii aHaau3 (0030p) mo Teme. benblii BHHOrpaz ABISETCS ONHOM W3 OCHOBHBIX PAa3HOBHIHOCTEH ArOx
BUHOTpaHO# 1103bl. [Ipucyinas GenoMy BHHOTPaay CBETJIO-3ejeHas OKpacka IUIOJOB, KaK IOJaraloT, BO3HUKIA B Pe3ysbTare
MPUPOJHOW MyTallMd TCHOB, OTBETCTBCHHBIX 3a CHHTE3 aHTOIMAHOB, MPHUIAMIINX TEMHYH OKpacKy srojaM BUHOTpama. B
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HACTOSIII[Ee BPEMSI OKOJIO IIOJIOBUHBI BCEX BO3JIENBIBAEMBIX COPTOB BHHOTPAga OTHOCSTCS K ero «0Oeyoi» pa3HOBHAHOCTH.
CaeTble copTa BUHOTPaa MIMPOKO HCHONB3YIOT B BUHOAEIFUYECKON MPOMBIIIIEHHOCTH, a TaKKe YIOTPEOISIOT B CBEXKEM BHJIC.
CymiecTByeT JeJeHne copToB 6enoro BUHOrpaaa Ha ctonoBble: llacia Genas, Xycaitne Oenpiid (Jamckue nanpunkn), Kummmmm
Oenblii OBaNBHBIA M Tp.; TexHuueckue: PucnmHr, Amurore, Myckar Oenblif, AnOapuHbe W Hp. ¥ YHHBEPCAJIbHBIE CTOIOBO-
TexXHUUYecKHe: ABpopa, ATOUIbO U Jp.

B cocraB Genoro BHHOTpajga BXOISIT BHTAMHHBI M MHHEpaJbHBIC COSIAMHEHMs, HEOOXOIUMBIC IUISI POCTa U Pa3BHUTHS
YeJI0BeKa, COXPAaHEeHUs ero 370poBbs. ClemayeT OTMETUTh 3HaYHMTENbHOE cojepikaHue B BuHorpane ButamuaoB K u C, Memu n
KaJIUsl, a TaKkKe IHIIEBBIX BOJIOKOH. B oTnmume OT «TeMHBIX» COpPTOB Oemblii BHHOTPam HE COACPKUT (PUTOHYTPHEHTHI
QHTOIMAHBI, OJJHAKO B HEM IIPHUCYTCTBYIOT Ipyrue (aaBoHOUIBI (KATEXHH, SIINKAaTEXUH, KOMIUIEKCH KBEpIIETHHA U JIp.), a TaKKe
cTUIBOCHBI (KOMIUIEKCHI pecBepaTposia) W (EHOJbHBIE KHCIOTH (IPOM3BOAHBIC TapTapoBOW KHUCIOTHI). bombmmHCTBO
(UTOHYTPHEHTOB BUHOTPaJa HAXOJUTCS B KOXKHIE U KOCTOYKaX sArojbl. VICX0[s N3 YCTAHOBJICHHOTO OHOJIOTHYECKOTO ACHCTBUS
KOMIIOHEHTOB BHHOTPaJ[a MOXHO CIENaTh BBIBOJI O TOM, 4TO PeryjsipHoe yrnorpebieHue BuHorpana 3-4 pasa B Henemnro mo 100-
200 r OyzmeT crtocoOCTBOBATh YIyUIICHUIO MUIIEBAPEHHS, CHIKCHUIO PUCKA Pa3BUTHUS CEPACYHO-COCYAUCTHIX M OHKOJIOTUIECKUX
3a00J1€BaHU.

B 200 r BuHOTpana comepkutcst okoyio 25% oT HeoOXOIUMOTO CyTOYHOTo HocTymuieHus Butamuna K, 20% - memau, 15%
- putamuHa C u xamust, 10% - IHIIEBBIX BOJIOKOH, MapraHIa, jkejie3a, MarHus, TOKogepoia U yrieBoIoB, 5% - ButamuHa B,
KanbLws, hocdopa, Huanuna [5]. KpacHslit BHHOTpaa BBIPAIIMBAIOT BO BCEX CTpaHaAX, IPAKTHKYIOIIMX BiHOAEIHE. CyIECTBYIOT
TEXHUYECKHE U CTOJIOBBIE COPTA, C PAHHUMH M IO3JHUMH CPOKaMH CO3peBaHMsM. 1o pacrpocTpaHeHHOCTH KPAacHBIH BUHOTPAJ
ycTymnaeT 6ebIM B 9epHBIM Pa3HOBHIHOCTSIM, HO 3TO HUKAK HE OTPaKaeTCsl Ha BKyCe U KadecTBe AroA. KpacHslii BUHOTpa U €ro
ocobenHoctn Omnncanue U coctaB ['TaBHAs 0COOCHHOCTh KpacHBIX COPTOB BHHOTpajga — IBET I1010B. OHU UMEIOT CBETJIBIH,
(hHOJIETOBO-JIMIIOBBIA OTTEHOK, BCTPEUYAIOTCS pyOMHOBO-KpacHBIC, IOYTH ajble sirojabl. Koxkypa ObiBaeT U Oosiee TEMHOH, CHHE-
¢uoneroBoit. Cok Takux COPTOB Bcerna Oenblid WM OECHBETHBIN, B OTIMYHE OT YEPHBIX pasHOBUAHOCTEH. [loxokme BHIBI
pacIpoCTpaHeHbl U B JUKOH MPUPOJE, TONBKO Y KYJIBTYPHBIX COPTOB LIBET HEMHOIO CBeTJiee. B cocTaBe sToIpl COmEpKUTCS
Gospiie 150 OGHONOTHYECKH aKTUBHBIX BemlecTB. KpacHBIH OTTEHOK KOXype M MSKOTH IPHUIAIOT aHTOLMAHBI. VX B KpacHBIX
Pa3HOBUAHOCTSX MEHBINE, YeM B YEpPHBIX, HO 3TO HE CKa3bIBACTCS HA ITOJIE3HOCTH ST0Jl. AHTOLMAHBI ITOBBINIAIOT HMMYHUTET,
CONPOTHBIIEMOCTh OpraHu3Ma MHGEKIUSIM, NIPOTUBOACHCTBYIOT OHKOJIOTHYECKHM 3aboneBaHusM. DIaBOHOUIBI M KaTEXUHBI
Taoke BIMSIOT HAa COCTOSHHE MMMYHHOH cucTeMbl. OHH pa3XIKalOT KPOBb, CHIKAIOT ypPOBEHb XonecTepuHa. Kpome Toro,
oAbl Goratel ButamuHamu [1]. Camble BakHble Ul OpraHuM3Ma 4YejloBeka: ACKOpOMHOBas KHCIOTa, Wid ButamuH C, —
yIydIaeT IMMYHHTET, YKpeIuIsieT cocybl Tokodepon, nmu BuTaMuH E, — MMeeT cBoiCTBa aHTHOKCHIAHTA, IPOTHBOEHCTBYET
00pa30BaHUIO CBOOOIHBIX pagUKaNoB. PETHHON, WM BUTAaMUH A, a TakkKe €ro MpeIIIeCTBEHHHK OeTa-KapoTUH — yTydIlaeT
HOYHOE 3pCHUE, IOJIOKUTENBHO BIMSAET Ha KOXY, BOJIOCHI, HOI'TH, MECTHBIII HMMyHHTET. [ pynna BUTaMHHOB B — oKka3pIBatoT
BIMSIHAE Ha KPOBETBOPEHHE, IOJIOKUTEILHO BIHMAIOT HAa HEPBHYIO CHCTEMY, COCTOSHHE CIHM3UCTBIX O0OJIOYEK M KOXKHOTO
nokposa. Hukotunamun, nmm ButamuH PP, — ykperumier cocynsl, mMeeT mpoTuBoayuieprudeckuii s¢pdexr. Buramma K —
perynupyer cBopaurBaHue KpoBU. KpoMe BUTaMHUHOB B IJIOAAX €CTh MUHEPAIbL.

OOBEKTOM HCCIIEIOBAaHUN B3sUTH MECTHBIE copTa XycaiiHe Oembrii m Yapoc (depHsiit). ['po3mu cobupamm B dasy
¢usnonornaeckoif 3penoctu. [1o cpokaM co3peBaHUs ITH COPTA ABISIOTCSA OYEHb paHHUMHU. HakomieHne nmuTaTebHbIX BEIIECTB
B AITOAX B HCCIeAyeMbIi ieproa 3aBepmainock ¢ I11 nekanst aBrycra mo 1l nexany centsops. CopepkaHne BHTAMHHOB B ATOJaX
BHHOTPA/Ia OTIPEAEISIIN XPOMATOrpahuaecKuM METOZIOM.

MeTonosiorust ucciaenoanus. Coaepikanie BUTAMHHOB OIPE/IeNICHBI METOI0M XpoMaTorpaduu.

AHaJIN3 N pe3yJabTaThl. [ npoBeeHNs SKCIEPUMEHTa IIPHBOIUTCS YCIOBHUS U IPUTOTOBIICHUS 00pasua.

Venosusa: BOXKX ananu3 BogopacTBOPUMBIX BUTAMHHOB Ha JKHIKOCTHOH xpomarorpaduu Agilent Technologies 1260;
Eclipse somosnnsiercs na kononke XDB C18 (obparHas dasa), 5 Mkm, 4,6x250 Mm; quoaHbid MaccuBHbIH aerekrop (DAD), 250
HM; pactBop A:0,1% Ttpudropanernueckas xucnora, pH 1,7 B:CHsCN (ameronmtpmm); ckopocts Teuenust 0,8 Mi/MUH;
rpaguent%B/mun: 0-5Mun/0%, 5-11mun/0:25%, 11-19Mun/25:40%, 19-21Mun/40:40%, 21-25Mun/40-0%; Tepmoctat 25°C.

IIpuroroBnennss oOpasma: BuHOTpamHOro coka OTHENSIM B CHEMUANBHOM Cemaparope, (HIBTPOBAIM depes
¢unpTpoBanbHY0 Oymary u neHTpudyrupoBamu mnpu 4000 o6/mMuH B Teuennme 10 MuHyT. [IpHrOTOBICHHBIH TPO3pAvHBIH
pacTBOp moMmeniaau BO (DIAKOHBI M TOMEIIANM Ha BBICOKOd((dEeKTHBHYIO XHIKOCTHYIO Xxpomarorpadpuio HPLC Agilent
Technologies 1260.

B mnumeBoM panmoHe yenoBeKka SAroAbl M (GPYKTHl UMEIOT OrpoMHoe 3HadeHue. Cpeiu IUIOJOBO-STOJHBIX KYIBTYP
JUAUpyrore no3unuu 3aHumaer Burorpaj (Vitis) u mHorue apyrue. dyHIaMeHTAbHOE H3ydYeHHE (DH3HONOTHYECKON POJH
KOMIIOHCHTOB, BXOJALIMX B COCTaB BUHOTpaaa, B 60J'[bl_[lef/’l MEPE BBIABIACT UX IIOJIC3HBIC CBO¥CTBA. BPIHOFpa)] ABJIACTCA
BBICOKOI[CHHBIM TIPOAYKTOM IUTaHHs Onarofaps HAIMYUIO B HEM IIENOTO psifa OHOJOTHYECKNM aKTHBHBIX BEIIECTB, CPeI
KOTOPBIX 0c000€ MECTO 3aHUMAIOT BUTaMUHEL.

Bombmioe BimsHME Ha cojepikaHME BHUTAMHHOB B IIIOJOBO-ITONHBIX KyJIBTypax OKa3bIBAlOT KIMMAaT M YCIOBHS
BeIpamuBaHus. [loaToMy conepskaHne BUTAMUHOB B BHHOTPAHBIX SITOJaX, BHIPANIEHHBIX B PA3JIMYHBIX KINMAaTHIECKHX 30HAX,
pasnmuno. Tak, copTa BUHOTpaa, Bo3zebiBacMble Ha DepraHckoi JOJHHBI, CTOCOOHBI HaKarmMBaTh A0 27 mr/100 r BUTaMuHa
C, 4TO SBIAETCS TOBOJBHO BHICOKMM IOKA3aTeNIeM JUIS 3TOH KyJIbTypbI [4,6-9].

Pacuér npousBeneHa myTeM cpaBHEHMs IOJIyYE€HHBIX PE3YJIbTATOB CO CTAaHAAPTHBIMM XpOMAaTOrpaMMaMH, COJAEPKAILUX B
pacTBOpe MKI/T BATAMHHOB.

OmpeneneHsl KOMUIECTBO BUTAMIHOB B COCTaBE BHHOTPAIHBIX COKOB (M3 copTa “XycaiiHe Genbrii” n “Yapoc”, koTopble
OTpaKeHBI Ha PUCYHKaX 1-8 u mpuBeneHa B Tabmmie 1.

DADT A, Sig=250/4 Ref=360,100 (002-P1-AZ-izuim abciyev GiEi D)
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Pucynok 1. Xpomamozpamma unozpaonozo coka uz copma Xycaiine oenvlii
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DAD1 A, Sig=250 4 Ref=360,100 (001-P1-A1-uzum abdiyev sariq.0)
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Pucynok 2. Xpomamozpamma eunozpaonozo coxa u3 copma Y4apoc
DAD1 B, Sig=254,16 Ref=360,100 (DEF_LC 2019-02-21 14-52-33W051-0101.0)
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Pucynok 3. Xpomamozpamma éumamuna Bl
DAD?1 B, Sig=254,16 Ref=360,100 (DEF_LC 2019-02-21 14-52-33\052-0201.D)
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Pucynok 4. Xpomamozpamma eumamuna B2
DAD1 B, Sig=254,16 Ref=360,100 (DEF_LC 2019-02-21 14-52-33\053-0301.0)
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Pucynok 5. Xpomamozpamma eumamuna B6
DAD1 B, Sig=254,16 Ref=360,100 (DEF_LC 2019-02-21 14-52-331054-0401.D)
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Pucynok 6. Xpomamozpamma eumamuna B9
DAD1 B, Sig=254,16 Ref=360,100 (DEF_LC 2019-02-21 14-52-33\055-0501 D)
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Pucynok 7. Xpomamozpamma sumamuna C
DAD1 B, Sig=254,16 Ref=360,100 (DEF_LC 2019-02-21 14-52-331056-0601.D)
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Pucynox 8. Xpomamozpamma eumamuna PP
Ta0auna 1.
KoJinuecTBO BUTAMHHOB B COCTABe BUHOTPAIHBIX COKOB
Bunorpa/iHbIi COK Ha OCHOBE COpTa Bunorpaansiit cox Ha ocHOBeE copTa
BuramMuHb! “Xycaiine Genprii” “Yapoc”
KoHneHnTpanus MKr/r
B-1 0 [ 0
B-2 0,075219 [ 0,113413
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B-6 0,458208 0,498125
B-9 1,912323 0,86754
PP 0,015906 0,031253
C 0 0

3akmroyenne. Ha ocHOBe pe3ynbTaToB MCCIEIOBAaHMN BBIICHIIIOCH, 4TO BUTaMuHBI B2,B6,PP Gonpme B copre Yapoc,

yeM «XycaifHe Oexnblii», a BUTaMUHEI B1 1 Butamun C He onperneneHsl B 000X sroxax. AckopOuHoBas kuciora (ButamuH C)
HpEeBPAaIIaeTCs B AETUAPOaCKOPOMHOBYIO KHCIIOTY O BIMSHHEM KHCIOPOJa U IIOTEPSIET CBOI0 aKTUBHOCTb.

10.

11.

12.
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TO‘QIMACHILIK MATERIALLARINING TERMIK PARCHALANISH JARAYONIDA GAZ MAHSULOTLARI
TARKIBINI ANIQLASH
Annotatsiya

Magqolada noorganik birikmalar asosidagi antipirenlar hosil bo‘lish jarayonlari kimyosi, olingan magbul tarkiblarning fizik-
kimyoviy xossalarini o‘rganish hamda turli materiallarda yong‘indan himoyalash samaradorligini baholash va antipirenlar sintez
qgilishning yugori samara beradigan usullarini ishlab chigish hamda ularning birikmalarini tuzilishi, xossalarini zamonaviy fizik-
kimyoviy usullarida aniglash.

Kalit so‘zlari: Antipiren, poliefir-paxta, materiallar, alkanfosfon kislotalar, poliefir, polimetaforfat kislota, glikol efirlar,
to‘gimachilik matolar.

ONPEAEJEHHUE COAEPKAHUS I'A30BBIX TIPOAYKTOB B TIPOIIECCE TEPMUYECKOT'O PA3JIOKEHUSI
TEKCTHJIbHBIX MATEPHUAJIOB
AnHOTanuUst

B cratee xuMus mporeccoB 00pa3oBaHMs AHTUIMPEHOB HAa OCHOBE HEOPTraHMYECKUX COCIMHEHMH, H3ydeHHe (U3HMKO-
XUMHYECKUX CBOMCTB HOJIyYEHHBIX ONTHMAJIBHBIX COCTABOB M OIEHKA d()(EKTHBHOCTH OTHE3AIIUTHI B PAa3IMYHBIX MaTepHaiax,
pa3paboTka BHICOKO3()(EKTUBHEIX METOJOB CHHTE3a IUIAMEHH aHTHIHMPEHOB, a CTPOCHUE M CBOIICTBA MX COCIMHEHUH COTIACHO
COBPEMEHHBIM (PU3UKO-XMMHYECKUM METOaM OIIPE/ICIUTh.

KnioueBsble cioBa: AHTHUIHPEH, TOMUI(QHUP-XIIOMOK, MAaTepPHANbl, alkaH(pOCHOHOBBIE KHCIOTHI, MOMU3GUp, moauMeradopoBas
KHCJIOTA, TNIMKOJIEBbIE S(HPBI, TEKCTUIIbHBIE TKAHH.

DETERMINATION OF THE CONTENT OF GAS PRODUCTS IN THE PROCESS OF THERMAL
DECOMPOSITION OF TEXTILE MATERIALS
Annotation

This article the chemistry of the formation processes of fire retardants based on inorganic compounds, the study of the
physicochemical properties of the obtained optimal compositions and the evaluation of the effectiveness of fire protection in
various materials, and the development of highly effective methods of synthesis of flame retardants, as well as the structure and
properties of their compounds according to modern physicochemical methods to determine.
Key words: Flame retardant, polyester-cotton, materials, alkanephosphonic acids, polyester, polymetaphoric acid, glycol ethers,
textile fabrics.

Kirish. Tarkibida azot- va fosfor saglagan antipirenlar hozirgi kunda keng go‘llanalayotgan yong‘indan himoyalovchi
vositalar bo‘lib, tutash, burugsish kabi jarayonlarni keskin kamaytiradi [1]. Adabiyotlarda [1] mavjud ma’lumotlar aksari fosfor
saglagan birikmalar polimer materiallar uchun alangani qattiq fazali ingibirlashi xos ekanligini ko‘rsatadi. Bunday antipirenlar
ta’sirida termodestruksiya jarayonining faollanish energiyasi hamda yong‘in himoya samaradorlikning asosiy ko‘rsatkichlaridan
biri — kislorod indeksi oshishi kuzatilgan. Mualliflar [3] tomonidan poliefirlar materiallarni turli fosfororganik birikmalar:
gahrabo kislotasining fosfor almashgan hosilalari va ularning dimetil efirlari, alkanfosfon kislotalar va ularning glikol efirlari va
b.q. go‘shilgan kompozitsiyalari o‘rganilgan. Pirolizning gaz fazasi mahsulotlari mass-spektroskopiyasi usulida o‘rganilganda
bunday fosfor saglagan birikmalar yoki ularning fragmentlari aniglanmagan.

Fosfor saglagan birikmalarni antipirenlar sifatidagi samaradorligini quyidagi faktorlar bilan bog‘lig, deb qgaraladi [4]:

Yonish vagtida fosfor saglagan birikmalar K-fazadagi jarayonlarga maxsus ta’sir ko‘rsatadi;

Polimetaforfat kislotaning material yuzasida suyuglangan shishasimon qatlam hosil gilishidan alangadan polimerga
issiglikning tashilishida, kislorodning yoqilg‘ining yuzasiga diffuziyasiga hamda piroliz mahsulotlarini alangaga
diffuziyalanishiga o‘ziga xos baryer yuzaga keladi;

pirolizning ko‘mirlangan goldig‘ining geterogen oksidlanishiga ta’sir ko‘rsatadi.

Mavzuga oid adabiyotlar tahlili. Respublikamizda yong‘in himoyasi vositalari sintezi va ularning tadgiqoti sohasidagi
ishlarni amalga oshirish hamda rivojlantirish bilan A.T.Djalilov, Sh.S.Namozov, A.M.Nasimov, E.Abduraxmanov, S.U.Tillayev,
A. Kubayev kabi olimlarimiz shug‘ullandilar. A.T.Djalilov rahbarligida mahalliy xomashyolar asosida tarkibida azot, fosfor, bor
saglagan oligamer antipirenlar yaratish sohasida keng miqyosdagi tadgigotlar olib borilgan, mahsulot tarkibi tahlil etilgan va
optimal tarkiblar tavsiya etilgan.
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Xorijda Trevira turidagi poliefir tolalaridan tayyorlangan mahsulot ommaga keng targalgagan. Ispaniyada Nurel S.A.
firmasi poliefir turdagi yonuvchanligi kam tolalar ishlab chigarilgan. Ularda turli mikroblarga va noxush hidlarga garshi ta'sir
mavjud. Ushbu poliefir modifikatsiyasi turi tegishli qo‘shimcha go‘shish yo‘li bilan sintez gilingan va o‘rganilgan.

Tadgigot metodologiyasi. Besh valentli fosfor birikmalarining eng muhim xossalaridan biri fosfat kislota ishtirokida
uglerodni oksidlanish reaksiyalari hisobiga tutash, burugsish jarayonlarini kamaytiradi [1]. Tarkibida azot- va fosfor saglagan
antipirenlarning ahamiyati katta bo“lishiga qaramay, ularning ta’sir mexanizmlari oxirigacha to‘liq o‘rganilmagan.

Samargand davlat universitetida, F-7-06 ragamli davlat fundamental granti tadgiqotlari doirasida, sof sellyulozadan
hamda uning turli sintetik tolalar bilan aralashmasidan iborat materiallarning yonuvchanligini kamaytirish uchun tarkibida azot-
va fosfor saqlagan antipiren birikmalarning yonish jarayonlariga ta’sir mexanizmini o‘rganish bo‘yicha ilmiy tadgiqot ishlari olib
borilmoqda.

Tekstil materiallarning termik parchalanishi natijasida gazsimon zaharli mahsulotlar chigishi va tutun hosil bo‘lishi
kuzatiladi. Matolarning termodestruksiya mahsulotlari tarkibidan zaharli gazlar va tutun chigishini xususiyatini o‘rganish
magsadida tadgiqgotlar olib borildi. Tadgiqgotlar antipiren tarkiblari bilan ishlangan va ishlanmagan sof poliefir tolali hamda
poliefir-paxta aralash tolali matolarda amalga oshirildi.

Tahlil va natijalar. Matoga antipiren preparatlari bilan ishlov berish jarayoni quyidagi rejim asosida olib borildi: matoga
SAMUZ antipiren tarkibning suvli eritmasi bilan purkash yo“li bilan ishlov berildi va xona haroratida kamida 24 soat qgoldirildi.
So‘ngra, temperaturasi 400 C bo‘lgan quritgichda 2 soat davomida quritildi, bunda antipirenning matoga birikishi ortadi va
mustahkamlanadi. Bu usul manzarali va va bezak matolarga himoya ishlovi berishda keng go‘llaniladi [7].

Matolar yonish mahsulotlarining zaharliligini aniglash uchun GOST 12.1.044-89 standarti usulidan keng foydalaniladi
[8]. Mazkur usulning mohiyati shuki, yopiq sistema hajm birligida material namunasi massasiga to‘g‘ri keluvchi yonish yoki
parchalanish mahsulotlari migdorini aniglash hisoblanadi [9].

Piroliz vaqtida ajraladigan gazlar miqdorini (asosan, uglerod oksidlari, kislorod, azot birikmalari) aniglash uchun
eksperimental qurilma ishlab chigildi. Qurilmaning sxemasi quyidagi 1-rasmda keltirilgan.

1» 2( ,' ?

1-rasm. Piroliz va termooksidlanishning gazsimon mahsulotlari tarkibini aniglash uchun eksperimental qurilma.
1,2—kislorod va azot gazlari balloni; 3—gazlar ogimini nazorat gilish sistemasi; 5—piroliz va termooksidlanish
jarayonlarini amalga oshirish uchun kamera; 6— gizdirish bloki (LATR); 7—piroliz va termooksidlanish mahsulotlarini to‘plovchi
sig‘im; 8—piroliz va termooksidlanish mahsulotlarini tozalash, quritish va ulardan namuna olish qurilmasi (dozator); 9—-gaz
xromatografi (Svet-100, detektor — katarometr); 10-signalni qayd gilish qurilmasi (KSP-4 yoki kompyuter).

Dastlabki hamda antipiren bilan ishlangan tekstil materiallarning yuzaviy zichliklari bir-biridan 30% gacha farq gilganligi
sababli, yonish mahsulotlari zaharliligini matoning massasiga nisbatan aniglash birmuncha xato natijalarga olib keladi. Shu
sababli termoparchalanishning gazsimon mahsulotlari unumi materialning yuzasigan nisbatan aniglandi. Buning uchun
o‘lchamlari 80x80 mm (GOST 12.1.044-89 bo‘yicha eng maksimal) namunalar 45° burchak ostida yonish kamerasiga (5)
joylashtirildi. 60 mm uzoqlikdagi masofada issiglik manbaidan namunaga 23 dan 44 kVt/m2 (450-650 0S) zichlikdagi issiglik
ogimi yuboriladi. Issiglik ogimining quvvati gizdirish bloki (6) orgali nazorat qilindi. Piroliz yoki termooksidlanishli
parchalanish mahsulotlari ekspozitsion kameraga (7) ga to‘plandi. Gazsimon mahsulotlar gattiq zarrachalar va changdan
birlamchi tozalanadi, suv bug*lari quritiladi (8) va undan analiz uchun namuna gaz xromatografi (9) ga yuborildi. Bunda asosan,
uglerod (II) oksidi (CO), uglerod (IV) oksidi (CO2), kislorod (02) konsentratsiyalari nazorat qilindi. Piroliz va
termooksidlanishli parchalanish jarayonlarini o‘rganish uchun mos ravishda inert va havo kislorodi mavjud muhit hosil gilish
zarur. Ushbu magsadda (1 yoki 2) ballonlardan kichik ogimlar bilan inert gaz — azot yoki kislorod yuborish orgali kerakli muhit
hosil gilindi. Olingan eksperimental natijalar 1-jadvalda keltirilgan.
1-Jadval. Matolarning pirolizi va termooksidlanishli parchalanishi davomida zaharli gazlar chigish unumini aniglash

Mato turi €.z 24 £ -2 CO gazi chigishi CO2 gazi chigishi
N = S [8) S &= N © .= ¢
(Olchami 80x80) § g SE8 SEE g 5 =8 g g2 ol g2
Mato Ne | 2,18 450 12 >90 122 41,6 308 105 TOP
(paxta:poliefir 50:50); (340 2,19 500 8 >98 94 32,2 976 334 Yonish
g/m2) 2,16 600 4 >98 82 27,7 1213 409 Yonish
SAMUZ bilan 2,38 500 8 <78 79 294 448 167 TOP
(372 g/m2) 2,41 600 4 <82 67 25,2 704 265 Yonish
Mato No 2 (P:PE, 35:65); 1,59 500 8 >97 116 288 468 116 TOP
(244 g/m2) 1,55 600 Z >97 74 17,9 742 179 Yonish
SAMUZ bilan 178 500 8 <74 93 258 228 64 TOP
(276 g/m2) 1,80 600 4 <84 57 160 33 88 Yonish

Ushbu jadvaldagi TOP — termooksidlanishli parchalanish. Antipiren tarkiblarining ta’sirini baholash kriteriyasi sifatida
CO va CO2 gazlarning chigishi unimi asos gilib olindi. Asosiy zaharli mahsulot bo‘lgan CO gazining maksimal chigishi (kam
vaqt ichida va issiglik ogimida) matoning “xavfli” kategoriyaga kiritish uchun hal giluvchi omil hisoblanadi. Olingan natijalarga
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ko‘ra, boshlang‘ich matolar va SAMUZ antipiren ishlovi bilan matolar namunalarining termoparchalanish davomidagi CO va
CO2 gazlarining chigishi bo‘yicha ma’lumotlardan antipiren tarkibning ijobiy ta’sirini qayd etish lozim.

Ushbu qurilma (1-rasm) yordamida materiallarning tutun hosil gilish koeffitsiyenti ham aniglandi. Buning uchun, GOST
12.1.044-89 da ko‘rsatilgan tartibda, sinov kamerasidan chigayotgan tutun va boshqa gazlar ma’lum o‘lchamdagi, maxsus gaz
yig‘ish kamerasiga to‘plandi hamda optik zichlikni aniglash orgali tutun hosil gilish koeffitsiyenti hisoblandi.

Matolarning tutun hosil gilish koeffitsiyenti (D) quyidagi tenglikdan foydalanib hisoblandi.

Bu yerda V — o‘Ichov kamerasining hajmi, m3; L — tutun muhitidagi yorug‘lik yo‘li uzunligi, m; m — namunaning vazni,
kg; TO, Tmin — boshlang‘ich va oxirgi yorug‘lik o‘tkazish koeffitsiyenti, %.

Yugorida tajribaga go‘yilgan matolar namunalarining tutun hosil gilish xususiyatini o‘rganish bo‘yicha eksperimental
natijalar 2-jadvalda keltirilgan.

2-Jadval. Matolarning tutun hosil gilish ko‘rsatkichi bo‘yicha eksperimental natijalar

Tutun hosil gilish koeffitsiyenti, D (m2/kg)
Tr Mato turi Toza mato SAMUZ SAMUZ
Ne 1 bilan Ne 2 bilan
1 Mato Ne 1. (paxta:poliefir, 50:50); (340 g/m2) 1327 620 487
2 Mato Ne 2. (paxta:poliefir, 35:65); (244 g/m2) 1176 631 524

Xulosa va takliflar. Tajriba natijalariga ko‘ra SAMUZ antipiren tarkiblar bilan ishlangan matolarning tutun hosil gilish
koeffitsiyenti sezilarli darajada kamaygan. Umumiy o‘rganilgan matolar sinovlariga ko‘ra matolar antipiren tarkiblar ishlovi
bilan matolar termoparchalanish davomida zaharli gazsimon moddalar va tutun chigishlarining kamayish samarasi natijasida
tavsiya etilgan himoya vositalarini go‘llash imkoniyatini yaratdi.

Antipiren bilan ishlov berish texnologiyasi kam yong‘in xavfiga ega bo‘lgan, yugori himoya samaradorligiga ega, hamda
yaxshi gigiyenik ko‘rsatkichlar bilan tavsiflanuvchi to‘gimachilik matolarini olishga imkon beradi.
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THE STUDY OF THE LIPID COMPOSITION OF GRAPE SEED OIL GROWING IN THE REGION OF
UZBEKISTAN
Annotation

This article presents research data on the determination of the amount of fatty acids of oil and total lipids of two varieties of grape
seeds and (red grapes - "Cabernet Risling Saperavi Aleatiko ", and white grapes "Rkatsiteli Bayan-Shira Kuljit Buvakiy"),
growing in the republic, as well as their qualitative composition, in particular, lipid fatty acids. The obtained data were compared
with the data of studies conducted on the study of lipids growing on the territory of Uzbekistan. The article presents the results of
quantitative and qualitative analysis of the limits of the use of grape seed oil of local origin.

Key words: Samples of two grape seeds, total lipids, neutral lipids, fatty acids, humidity, extraction, thin-layer chromatography
methods, gas-liquid chromatography method.

HUCCJIEJOBAHUE JIMIIUAHOI'O COCTABA MACIJIA U3 BUHOI'PAJIHBIX KOCTOYEK
HOPOU3PACTAIOLIEI'O B PETUOHE Y3BEKUCTAHA
AHHOTAIHS

B nmaHHOW cTaThe NPEICTABICHBI IaHHBIC HCCICAOBAHHUN MO ONPEACHCHHUIO KOJMYECTBA KUPHBIX KHCIOT Macia M OOIIHX
JIMTIN/IOB JIByX COPTOB BHHOTPaJHBIX KOCTOYEK M (KpacHbli BuHOrpan - "Kabirne Risling Saperavi Aleatiko" u 6enplii BuHOTpa
"Rkatsiteli Bayan-Shira Kuljit Buvakiy"), npou3pacraromux B peciyOiike, a Takke X KadeCTBEHHOTO COCTaBa, B YaCTHOCTH,
JIMTIH/THBIX KUPHBIX KHCIIOT. IToydeHHbIe JaHHbIe OBUIN COMOCTABIICHBI C JAHHBIMU MCCJICIOBAaHHUMN, MPOBEICHHBIX M0 H3y4YEHUIO
JIMIX/IOB, TPOHM3PACTAIONIMX Ha TEPpUTOpHM VY30ekucraHa. B craTthe mNpeACTaBiICHbI PE3YNbTAThl KOJMYECTBEHHOTO W
KaueCTBEHHOTO aHaJIN3a IPEIEIOB UCIOJIB30BAHMS Macia U3 BHHOTPAIHBIX KOCTOYEK MECTHOTO IPOHCXOK/ICHHS.

KioueBbie cioBa: OOpasubl JBYX BHHOIPAJHBIX KOCTOYEK, OOIIME IHMMMABI, HEHTPAIbHBIA JIMIHI, >KHPHBIC KHCIOTEHI,
BJIQYKHOCTB, SKCTPAKIIKS, METO/IbI TOHKOCIOMHOM XpoMaTorpaduu, METo ra305KHIKOCTHON XpOMaTorpaduu.

O‘ZBEKISTON MINTAQASIDA O‘STIRILADIGAN UZUM DANAGI MOYINING LIPID TARKIBINI O‘RGANISH
Annotatsiya

Ushbu magolada respublikamizda yetishtirilgan uzumning ikkilamchi mahsulotidan gimmatbaho moy olish, shuningdek, uning
tarkibidagi yog‘kislotalari, umumiy lipidlar va ularning sifat tarkibini, xususan, lipid yog* kislotalarini aniglash bo‘yicha
tadgiqotlar ma'lumotlari keltirilgan. Olingan ma'lumotlar O‘zbekiston hududida o‘sadigan ikki turdagi uzum (qgizil uzum-
"Kabirne Risling Saperavi Aleatiko” va og uzum -"Rkatsiteli Bayan-Shira Kuljit Buvakiy™) danagidan olingan moy tarkibidagi
lipidlarni o‘rganish bo‘yicha tadgigot ma'lumotlarni taggoslandi. Maqgolada mahalliy uzum yadrosi yog‘i lipidlarini migdoriy va
sifatli tahlil gilish natijalari keltirilgan.

Kalit so‘zlar: Ikki uzum danaklarining urug‘lari namunalari, umumiy lipidlar, neytral lipidlar, yog* kislotalari, ekstraktsiya,
yupga gatlamli xromatografiya usullari, gaz-suyuq xromatografiya usuli.

Beenenne. Hapsity ¢ BBICOKO MPOM3BOJUTEIBHBIMU NTPOMBIIIICHHBIME 3aBOAMH, YCIEIIHO Pa3BHBAIOTCSI YACTHBIE U
MaJble IpeIIpHuATHI. B MHpOBOM IPOM3BOICTBE MAceN U KHPOB CErOJHS ISl MHIIEBBIX Iieeil MPUMEHSIOT B OCHOBHOM COEBOE,
MaJbMOBOE, pAICOBOE, ITOJCONHEYHOE, apaxhMcoBoe M Jp. Macia. Bmecte oHm obecrmedmBaioT okoio 85% mpoM3BOACTBA
PacTHTETBHBIX Macell.

[ToceBHble muom@ann Ul XJIOMYAaTHUKA 3HAYUTEIBHO COKPAILLEHBI B CBSI3U C pealu3alleld rocy1apCTBEHHON 3€pHOBOM
nporpammel. B PecniyOnuke V30ekucran exerofaHo BelpaniuBaioT 6osee ot 30-50 Thic. TOHH pa3HOBUIHBIX COPTOB BHHOIPAJA.
[IpumepHO OT 45 ThIC. TOHH TEXHUYECKUX COPTOB BUHOTPaJa MCIONB3YIOT AJS M3TOTOBJICHUS BUH U KOHBSIKOB. OOpasyromuecs
BUHOTPAHbIC BEDKUMKHU (IIpUMepHO 25-30 ThIC. TOHH) B peCIyOIMKe NPAaKTHYECKH HE UCTIONIB3YIOTCS.

B wacTtHOCTH, 32 TIOCTIEIHEE ECATUIICTHE BCIEACTBHE IIPOTPecca B CEIEKINN KyIbTHBHPOBAHUE MACIIO U3 BUHOTPAJHBIX
KOCTOYEK PE3KO BO3POCIIO B MUPE NCTOYHUKOM PACTUTETHHBIX MAcell.

Bosaukmryio mpobneMy IO yCTpaHEHHIO AeHINTa MACIHMYHOTO CBHIPbsS IS IepepabOTKH MOXHO PENIUTh ITyTeM
M3BICKAHHS ¥ OCIIEYIONIETO HCIO0IB30BAHNS HeTPAIUIIMOHHOTO MAaCIMYHOTO CHIPBSI - KOCTOYKOBBIE CEMEHA BUHOTPAIA.

Macno u3 koctouek BHHOrpanga (grape seed oil) MMeeT AOCTATOYHO BBICOKHI CIIPOC HA MHPOBOM PBIHKE B ITHIIEBOH,
KOCMETHYECKOH M (apMaleBTHUECKOW MPOMBIIUICHHOCTH, TaK KaKk OHO 00/lajaeT IIMPOKUM CIEKTPOM OHOJOrHYEcKOi
AKTUBHOCTH.

BunorpagHoe Macio XapaKTepu3yeTcs BBICOKHMM COAEPXKAaHHEM II0JH- U MOHOHEHACHINIEHHBIX >KHUPHBIX KHCIOT,
COIEPXKHT Tarke Tokogpeponsl (ButamuH E), kapoTwHOMms! (IpOBUTaMHMH BHUTaMHMHA A), XJIOpOQWIUIEI U (HEHOIbHBIC
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COCIMHEHHUS, KOTOPHIE CIOCOOCTBYIOT IOBBIMICHHIO AHTHOKCHIAHTHOW, MMMYHOCTUMYJHPYIONIEH, MPOTHBOBOCIIAIUTEIHHOM,
OGaKTEPUIIIHON, BKYILEH U PaHO3XKUBIIAIONIEH aKTUBHOCTH. DTU COEJMHEHHUs HE MOTYT OBITh CHMHTE3UPOBAaHBI OPTaHU3MOM
YeJ0BEeKa MM JKUBOTHBIX, UX MOKHO MOTYyYHTh TOJBKO C MHUIIEH.

BuHorpagHoe Macio BEIIEIAIOT U3 KOCTOUYEK ABYMSI METOJAMHU:

- OTKHMOM XOJIOJJHOTO TPECCOBAHHS

- DKCTpaKIue pacTBOPUTEINIEM.

Kocrouxku Bunorpama cozmepxar ot 10 go 20% macna [8, 10], cocTosiero B OCHOBHOM U3 TPUIIHMLEPUAOB XKHUPHBIX
KHUCJIOT, a TaKXke 0oraT Makpo- ¥ MUKPO3JIEMEHTaMH.

JKcnepuMeHTANbHAs YacTb. OOBEKTaMU HAIIMX UCCIIEOBAHMS CIY)KHIIH BA BAAA BUHOTPAIHBIX KOCTOUEKIO JTO:

- KpacHsrit Bunorpaj - "Kabapne Puciune Canepaeu Aneamuxa" - obpasen(l);

- Benbliit Bunorpan - "Pukacmenu Basnv-wupa xyaocum 6yeaxuti”’- oopazen(ll).

BuHOTrpagHBIX KOCTOUYEK JABYX BHIOB BBICYIIMBAIN U U3MENBYAIIH HA JaO0paTOpHOM MUKpoMenbHule F-306 cnenuanbsHoO
MpeaHa3HavyeHa Uil U3MeNIbueHus po0 Hebobnx 00beMoB. Kamepa uamenpueHust HeOOIbIIOro 00beMa, HOKHU CIIeUAIbHOM
(hopMBI, MUHUMAJIbHBIEC 3a30Pbl MEXKIy JIE3BUSIMH U KaMepoil - B nabopaTopHoil MenpHHLE F-306 BCce ONTHMU3MPOBAHHO UIA
KaueCTBEHHOTO TOHKOTO U3MENIbYeHHMs TPoO HeOOIBIIOro 00beMa, B TO BpeMs Kak B 0oJiee KPYIHBIX MeIbHUNIAX () EKTHBHOCTD
M3MENbYCHHsT HEOONBIINX HABECOK MOXKET OBITh CYIIECTBEHHO HIDKE 3a cueT pa30pachlBaHMS IPOOBI IO CTEHKaM KaMephl.
0co0eHHO S(P(PEKTUBHO WCIOJIb30BaHHE JabopatopHON MenbHHIBI F-306 i1 H3MENbYeHUs MpoO CETbCKOXO3SIHCTBEHHON
MPOIYKIIMH: MIICHUIIBI, TYMEHS, CEMSH ITOJICOTHEUHHUKA, B COOTBETCTBHH ¢ TpeboBanusamu 1o ['OCTy p 53600-2009.

BuHorpagHoe Macio, MOTydeHHOE W3 MECTHBIX COPTOB BHHOTPAJa, MMEET MOYTH MIACHTUYHBIE CBOICTBA, H MO CBOEMY
JKHPHO-KHCIOTHOMY COCTaBY IPHOIIKAETCs K MOJCOTHETHOMY Macy.

Mertoz X0JIODHOTO NIPECCOBAHMS HA MIPAKTUKE UCTIOIB3YETCS PEIKO H3-32 CPABHUTEIHHO HEOOIBIIOTO BBIX0/a KOHEUHOTO
npoaykTa MeHee 8%, XOTA 3TOT METOJ MO3BOJSET COXPAaHHTh B HEM BCE HEOOXOAMMBbIE OHONOTMYECKH AKTHBHBIC BEIECTBA
(PAB), onpenensroniye ero noie3HbIe CBOMCTBA.

Pe3yabTaThl M ux o6cy:xaenue. s MONHOrO M3BJIEUYEHMS JIMIHMIOB OPTaHUYECKUX PAacTBOPHUTEISIX: OCH3MH, I'eKcaH,
HeTpoJeHHbIH ddup, aleToH, XJI0poGopM U ApyrHe SKCTPAKIMOHHBIA METOA IS MOJIYyYeHUs] BUHOTPAIHOTO Maciia MO3BOJISIET
3HAYUTENHHO YBEINYUTD €T0 BBIXOJ.

W3zydensr oOpasmpl Macen, IMONYYEHHBIX SKCTPaKIHWed M3 TEXHHYECKHX COPTOB KOCTOYEK BHMHOTpaza (Hampumep,
KpacHbIi W Oenblii BUHOTpan), mepepaboTaHHBIX Ha 3aBojax PecmyOmuku Y3Oekucran. HamGompmmii BRIXOX JTHOGMIEHON
(pakuu ObUT JOCTUTHYT HPH dKCTpakuu 10 13,1%, a HanMeHbIIHI — IPU XOJIOJHOM IpeccoBaHuu 10 6,3%.

W3 Bo3myIIHO-CyXHX M3MENBUCHHBIX KOCTOUEK B ammapare COKCleTa ¢ MCIOIb30BaHUEM SKCTPAKIIMOHHOTO OeH3HHa (T.
xutt. 72-80°C) seyenmnm munuas! (Maciio). ONpeaemii KHCIOTHOE YHCIIO, U TI0 3TOMY MOKa3aTellio pacCUMTald COepKaHue B
HuX kupHBIX kucnot (JKK), kak onmcano [Pyko6o0cmeo no memooam uccied0o6anus, mexHOXUMUuecKomy KOHMpOuo U yuemy
npou3600CmM8a 6 MACIOAHCUPOBOU npombiuiiennocmu, 1, Jlenunepao, 1967, cc.888, 815].

Ou3nKo-XUMHYECKUE TTOKa3aTeN IpeICTaBIeHbI B Ta0. 1.

Tabmmma 1.

Oprasonentuueckre 1 GU3NKO-XUMHUECKHE TTOKA3aTeIIH

SKCTPAKIIMOHHOTO Macya KOCTOYEK BHHOTPaa U3 MECTHBIX COPTOB

HaumeHnoanue nokasareneit XapakTepucTnuka Macen
O6paser (1) Ob6paser (1)
(KpacHblit) (Genblit)
Bueunuii Bu TIpo3spaunas, MaCISHUCTAS KUIAKOCTH (PHOJIETOBBIM OTTEHKOM TIpospaynas,  MacIsHHCTast — JKHIKOCTh  3EJICHOBATHIM
OTTEHKOM
Banax Cunabblit apomat Cunabblit apomat
PacTBopumocTh Pactsopumo B Pactsopumo B
-xnopodopme, ~ OeHsone,  alETOHe,  AMITHIOBOM M | - xiopodopme, OeH3oie, auUETOHE, [MITHIOBOM M
neTposieHoM 3upe; neTposieiHoM s¢upe;
- MaJio PacCTBOPHMO B criupTe 95%; - MaJio PacTBOPHMO B criupTe 95%;
- IPAaKTHYECKH HE PACTBOPHM B BOJIE. - IPAKTHYECKH HE PACTBOPHM B BOJIE.
[TnotHOCTS, I/cM3 0,9218 0,8789
TTokasaresb npenoMIeHHs 1,4660 1,1256
KwucnotHoe uncino, mr KOH/r 2,4 3,01
Hoxnoe uncio, r 12/100 r 126 126
Ddupuoe uncno, MrKOH/ T 181 175
Yucno ombuierns, MrKOH/ r 178 165
TeXHOJIOTHYeCKHii BHIXOJ, % 13,5 10,8

W3 nmammbIx Tabn.l BuAHO, 9TO (H3HKO-XHUMHYECKHE IIOKAa3aHHWE JBYX O0pa3LOB, II€ MOXHO YBHIUT IIONy4eHHOE
HETPaJNIIMOHHOE MACIIO M3 TEXHNYECKOTO KOCTOUeK BUHOrpasaa coorsercTByeT rmo 'OCTy 21314-75.

Tak e momydeHs! oOpasmsl mumunoB | — |l mpeacTaBmsior co6oif mpo3payHble MAcCISHUCTBIE JKHIKOCTH C CIAOBIM
CrerU(pUIECKUM 3aITaXxOM.

Jnst ycranoBneHust cocraBa xupHBIX kucinoT (JKK) mccnemyemsre oOpasmbl THIPOIM30BANM CIIMPTOBBIM PacTBOPOM
IIEJI0YH U BBIICJICHHBIC KUPHBIE KUCIOTHI METHIMPOBAIN CBEKEIIPUTOTOBICHHBIM Ana3omeTaHoM. AHaimusuposanu JXKK B Buzie
MeThIoBbIX 3dupoB meromoM ['X Ha mpubope Agilent 6890 N ¢ miamMeHHO HOHH3AHOHHBIM JETEKTOPOM, HCIOJB3YS
KanwusipHylo kojgoHky 30 M x 0.32 MM ¢ HemoxaBwkHoi ¢aszoii HP — S, ras-nHocutens — renumii, TemmepaTypa
nporpammupoBanus 150 — 270°C.

PesynpraTsl aHanmM3a mpeacTaBiIeHB! TOHKOCHOHHONW xpomMarorpaduu (TCX) nByx 00pa3moB BHHOTPAJHOTO MAacio M3
KOCTOYEK.

Tabmuma 2.

ConepxaHue KHUPHOKUCIOTHBIN cOCTaB Macel JBYX 00pa3ioB

(macc.%)
[ Ham [ O6pasen- I [ O6pasen - 11 |
[ Jlunonesas | 74,03 | 62,01 |

-396 -



O‘zMU xabarlari Becruuxk HYY3 ACTA NUUz | KIMYO | 3/1/1 2023

OneunHoBas 16,63 14,2
JlunoneHoBas 51 2,1
ITansMuTHHOBaAS 7,49 6,54
CreapuHOBast 4,27 4,1
JKUpHI (%)

HacpleHnbIe JKHPBI 12% 9%
MOHOHEHACBILIEHHBIE JKHPbI 16% 14%
TlomHeHaCHIEHHBIE KUPBI 70% 63%

3akaouenue. Takum o6pa30M HpOBeZ[éHHBIe HaMH HUCCJICJOBaHUS MMO3BOJIMIIO YCTAHOBUTL COCTAaB JIMIIUAOB U JKUPHBIX

KuCIOT. [TosrydeHHBIH 3KCTPaKIIMOHHOE Macllo U3 MECTHOTO COpTa BYX 00pa3IoB BHHOTPAIHBIX KOCTOUEK TEXHHIECKOTO COPTa,
XapaKTepH3yeT BBICOKMM COJIEp)KaHHEM He3aMEHHMBIX HEHACHIIIEHHBIX JKHUPHBIX KHCIOT, ToKogeponoB (BuramuHa-E),
KapOTHHOMAOB (BHUTaMHHA A) M XJI0poM/UIOB. Pe3ynbTaTel MOKa3bIBAIOT IEPCNEKTHBHOCTh HCIOJB30BAHUE B KauecTBE
MHIIEBOTO CHIPbS TaK U B KOCMETHYECKOHN MTPOMBIIITIEHHOCTH.
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SYNTHESIS AND RESEARCH OF COMPLEX COMPOUNDS OF Co(l1), Ni(ll), Cu(ll) AND Zn SALTS
WITH 1,2,3-BENZOTRIAZOLE-1-PROPIONIC ACID
Annotation
New complex compounds of the chlorides, acetates and nitrates of Co(ll), Ni(ll), Cu(ll) and Zn based on 1,2,3-benzotriazole-1-
propionic acid were synthesized and their solid structure and properties were studied modern physicochemical research methods.
Key words: Benzotriazole, ligand, infrared spectroscopy, monodentant, elemental analysis, quantum-chemical calculation,
complex, heteroring.

CUHTE3 U UCCJIEJOBAHUE KOMIIJIEKCHBIX COEJUHEHU COJIEM Co(ll), Ni(ll), Cu(l) ¥ Zn C 1,2,3-
BEH30TPHA30.I-1-MTPOMMUMOHOBOM KUCJI0OTOM
AHHOTaIUA

CHuHTEe3UpOBaHbI HOBbIE KOMILIEKCHBIE COeIMHEHNUs XIopuoB, aeratoB u Hutparos Co(Il), Ni(ll), Cu(ll) u Zn ua ocuose 1,2,3-
6eH30TpHa30J1-1-MPONMOHOBOM KHMCIOTBI, W3Y4eHBl HMX CTPOCHHE M CBOWCTBA B TBEPIOM BHIEC COBPEMEHHBIMH (DH3HMKO-
XUMAYECKUMH METOIaMH HCCIICIOBaHUSL.

KiroueBbie cioBa: BeHsorpuason, nurania, vH}pakpacHas CHEKTPOCKONHs, MOHOACHTAHT, SJIEMEHTHBIH aHAIM3, KBAHTOBO-
XUMUYECKHI pacyeT, KOMIUIEKC, [eTePOLIHKIL

1,2,3-BENZOTRIAZOL-1-PROPION KISLOTA BILAN Co(ll), Ni(l1), Cu(ll) VA Zn TUZLARINING KOMPLEKS
BIRIKMALARINI SINTEZI VA TADQIQOTI
Annotatsiya

1,2,3-benzotriazol-1-propion Kkislotasi asosida xloridlar, asetatlar va nitratlarning Co(ll), Ni(ll), Cu(ll) va Zn bilan yangi
kompleks birikmalari sintez qilindi va ularning tuzilishi va xossalarini gattiq holda zamonaviy fizik-kimyoviy tadgigot
yordamida o‘rganildi.

Kalit so‘zlar: Benzotriazol, ligand, infragizil spektroskopiya, monodentant, element analiz, kvant kimyoviy hisoblash, kompleks,
geterotsikl.

Kirish. Hozirgi kunda kimyoda metallarning tarkibida azot va kislorod tutuvchi turli xil organik ligandlar bilan kompleks
birikmalari muhim o‘rin tutadi. Benzotriazol ligandlari bilan murakkab birikmalar yillar davomida o‘rganilgan.

Benzotriazol tuzilishli molekula fragmentlari “vodorodni bog‘laydigan domen” va “ikkita elektron donor tizimi”
funksiyalarini bajaradi. Triazol tuzilishi bo‘yicha triazolning o‘rnini bosuvchi bioizosterik turi hisoblanadi. Shunday qilib, u
uchinchi va to‘rtinchi avlod sefalosporin xossasini ko‘rsatadi. Benzotriazol kislorod va azot atomini tutgan besh a’zoli halqali
birikmadir. Ular to‘rt izomer shaklida uchraydi (1). Uning digidro hosilasi triazolga oid adabiyotlarning katta gismini tashkil
giladi [1].

Asosiy gism. Kompleks birikmalar sintez gilish uchun metallarning kristallogidrat ko‘rinishidagi tuzlaridan: Co(ll),

Ni(II), Cu(Il) va Zn atsetat, nitrat va xlorid «K.A.T.» markasidan foydalanildi. Foydalanilgan organik erituvchilar ma’lum
metodika [6] bo‘yicha tozalandi va quritildi.

Kompleks birikmalarning sintezi. Qaytar sovutgich bilan jihozlangan ikki og‘izli kolbaga, 0,001 mol Cu(NOs)2
tuzining etanoldagi eritmasi quyildi. Eritma ustiga ikkinchi eritma 0,002 mol benzotriazol hosilasining (L) ligandining etanoldagi
eritmasi tomchilatib go‘shildi. Aralashma bir soat davomida gaynatildi. Erituvchisi xona haroratida bug‘latildi. Olingan mahsulot
etanolda yuvildi. Olingan yashil rangli kukunsimon modda bir kun davomida ochiq havoda, so‘ngra sulfat kislotali eksikatorda
quritildi. Unum 69 %. Tsuyuq. 180 °C
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1-rasm.

g

= L s

D

Co(ll), Ni(Il), Cu(ll) va Zn xlorid va nitratlarining komplekslari ham analogik tarzda sintez gilindi. Birikmalarning turli
erituvchilardagi eruvchanliklari o‘rganildi. Ligandlar organik erituvchilarda yaxshi, suvda esa kam erishi kuzatildi.

1,2,3-benzotriazol-1-propion kislota geterohalgali birikmaning turli fizik-kimyoviy xususiyatlari Gaussian 09 dasturiy
paketi yordamida kvant-kimyoviy tahlil gilindi. Hisoblashlar DFT nazariyasi doirasida B3LYP usulida amalga oshirildi. Model
tizimlarni yaratish va vizualizatsiyalash magsadida Avogadro, GausView dasturlaridan foydanildi [7].

Nazariy tadgigotlarning dastlabki bosgichida sistema optimizatsiyalab olindi. Keyingi bosgichda asosiy hisoblashlar
olib borildi. 8-rasmda 1,2,3-benzotriazol-1-propion kislotaning optimizatsiyalashtirilgan elektron tuzilishi va unda Malliken
zaryadlari tagsimoti tasvirlangan. Kvant-kimyoviy metodlar nafagat alohida molekula tizimining hususiyatlarini hisoblash, balki
tanlangan molekulalar sinflariga xos bo‘lgan umumiy gonuniyatlarni aniglash, kimyoda mavjud bo‘lgan gonuniyatlarni asoslash
imkonini beradi, balki umumiy gonuniyatlarga ta'siri, bog‘ligligini o‘rganish va ushbu munosabatlarni o‘rnatish uchun asoslarni
aniglash imkonini beradi. Shuning uchun kvant kimyosida bu tenglamani yechishning taxminiy va yarim empirik usullari muhim
ahamiyat kasb etadi.

& _— -
- L =T *%)
s ‘ g 1 ce

2-rasm. DFT /7 B3LYP /76311 G 3-rasm.( L) ligandining MEP
(d. p) metodi bo‘yicha L ligandining diagrammasi
effektiv zaryadlarning tagsimlanish
Title Cord Roaqoired
FGuloy opasBenete S ote - peopionic mcid_cihic A-rasm. DFEFT 7/ B3LYP 7/ 6.-311 G
(d. p) metodi bo‘yicha (L) ligandining
hisoblanish protokoli

Foint Geous

Ligand molekulasining (L) erituvchida erigan holida tautomer o‘zgarish holatida bo‘lish imkoniyati mavjud. Shu sababli,
uning optimal sharoitini aniglash talab gilinadi.

Ligand molekulasining (L) Ns atomida boshga atomlarga nisbatan manfiy effektiv zaryadining yuqoriligi aniglandi (-
0,230). Bu esa ligandning metall ionlariga N3 atomi orgali donorlik xossasini oshiradi. Ligandning MEP diagrammasidan (3-
rasm) ham ko‘ringanidek N3 atomi gizil rangdagi elektron zichligiga boy hisoblanadi.

Ligandlar molekulalarining donor va reaksion faol atomlaridagi elektron zichliklar va effektiv zaryadlarning (4-rasm)
giymatlariga asoslanib keltirilgan natijalar adabiyotlardagi ma’lumotlarga to‘g‘ri kelishi aniglandi.

1,2,3-benzotriazol-1-propion kislota L va metallarning xlorid, nitrat va atsetatlari bilan etanol eritmasida L:M 2:1
nisbatda ML2X2 tarkibga ega bo‘lgan kompleks birikmalar sintez gilindi, (L) 1,2,3-benzotriazol-1-propion kislota; M- o‘rniga:
Co(ll), Ni(ll), Cu(ll) va Zn; X - CI-, NOs” va CH3:COO.

Polifunksional ligandning koordinatsiya markazini aniglash magsadida sintez gilingan kompleks birikmalarning 1Q-
spektrlari tahlil gilindi.

1-jadval
L va kompleks birikmalarining 1Q-spektrlarining asosiy tebranish chastotalari
Birikma vC=0 v C-N v N-N v N=N vO-M N-M COoO-
L 1721 157 1095 1202 - - 1416,78
[CuL2(CH3CO0)2] 1728 1581,7 1057 1209 678 454,26 1416,78
[CuL2(NOs)] 1723 1579 1016 1208 650-585 440,75 1387,53
[CuLCL] it 1604.8 1061 1210 656795806 | 4639 1427,39
[NiL2Cl2] 1006,8- 1238,6- " 1416,86-
1606,8 10295 12205 672,73-556,82 497,73 1456 8
[NiL2(CHsCOO)2] 1277,7- 1457,6-
1590,4 1003,9 12346 664,6-554,23 476,57 1420’8
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1,2,3-benzotriazol-1-propion kislota 1Q-spektrida 3423,80 sm sohada uzun to‘lginli turli intensivdagi chiziglar benzol
halgasidagi O-H guruhining valent tebranishlari va 2976,29 sm™* sohada C-H guruhining valent tebranishlari borligini va gisga
sohalarda esa 997,24 sm't namoyon bo‘lishini anglatadi. Benzol halgasidagi C-H va O-H guruhining deformatsion tebranishlari
1399,42 sm sohada tekis hamda 973 sm™ sohada kuzatiladi. Ligandning IK spektrida 1933,72 sm™ sohada aromatik halgani
bildiradi. 1,2,3-benzotriazol-1-propion kislota molekulasi IK-spektridagi karboksil guruhdagi C=0 guruhi 1721,54 sm* sohada
valent tebranishi kuzatiladi. 1,2,3-benzotriazol-1-propion kislotaning triazol halgasidagi N-N guruhining xarakterli valent
tebranish yutilish chiziglari 1095,61 sm™ sohada kuzatiladi. 1579 va 1682 sm™ sohalarida C-N bog‘ining simmetrik va
antisimmetrik valent tebranishlarning yutilish chiziglari namoyon bo‘ldi. 1,2,3-benzotriazol xalgadagi N=N bog‘ining intensiv
chiziglari 1202 sm* assimmetrik hamda simmetrik valent tebranishlar kuzatildi.

Ligandning karboksil guruhidagi C-O guruhi 1280,79-1340,58 sm™ sohalarda simmetrik va assimmetrik tebranishlarni
ko‘rish mumkin.

Valent tebranishlari 3423,8 sm™ sohalarda yelkasimon ko‘rinishdagi to‘lgin uzunligi yutilish chiziglarining paydo
bo‘lishi ligand tarkibida namlik borligidan dalolat beradi. Kompleks birikmalar 1Q-spektrda triazol halganing C-N, N-N
funksional guruhlarning yutilish chiziglari aralash holatda o‘rta sohadan ligandga nishatan solishtirganda ~25-35 sm yugori
sohaga va ~35-40 sm™ gisga sohaga siljiganligi namoyon bo‘ldi. Shuningdek, karbonil guruhining valent tebranishlari ~14-61
sm! sohaga siljiganligi koordinasiyada ishtirok etganligini ko‘rsatadi. Bundan tashgari COO" guruhi 840,04 sm* sohada kuchsiz
deformatsion tebranishi kuzatiladi [8].

Metall tuzlarining ligand bilan hosil gilgan kompleks birikmalarining 1Q- spektrlari solishtirilganda ayrim spektrlarda
yutilish chiziglari gisqarishi va yoyilishi kuzatildi. Ligand 1Q-spektrlari bilan solishtirilganda ligand spektrida mavjud bo‘lmagan
O-M va N-M bog lanishiga tegishli bo‘lgan sohalarda tebranish chastotasi kuzatildi. Bu holat ligand molekulasida olib borilgan
kvant-kimyoviy hisoblash natijalarini ham tasdiglaydi.

5-rasm. Ligandning 1Q-spektri
Kompleks birikmaning 1Q-spektrida ligandlardan farqli ravishda COO- 868,97 sm™ bog‘ini simmetrik va assimetrik

valent tebranishlarining yutilish chiziglari yuqori sohaga siljiganligi kuzatildi, bu esa metall ioni 1,2,3-benzotriazol-1-propion
kislota L molekulasidagi kislorod atomi orgali koordinasiyada ishtirok etganligini ko‘rsatadi.

Kompleksning 1Q-spektri tahlili shuni ko‘rsatadiki, asetat asidoligandi koordinasiyada ishtirok etmagan.

Sababi metall tabiati ham asidoligand tabiati ham kuzatilmadi. 1Q-spektri solishtirilganda liganddan fargli ravishda
1416,78 sm™ sohada COO™ guruhining simmetrik valent tebranishlari va 678,97 sm'* sohada M-O bog‘ining valent tebranishlari
gayd etilgan.

Kompleks birikmaning 1Q-spektrida 678,97 sm™ sohada yangi yutilish chiziglari namoyon bo‘lishi vO—M valent
tebranishlari ekanligidan dalolat beradi va metall atomi molekulasining karboksil guruhidagi kislorod atomlari orgali
koordinasiyaga uchraganligi adabiyotlarga mos keladi.

6-rasm. [CuL2(CH3COO0)2] komplekslarining 1Q-spektrlari 7-rasm. [CuL2(NO3)2] kompleksini 1Q-spektrlari

Kompleksining 1Q-spektri tahlili shuni ko‘rsatadiki, asetat asidoligandi koordinasiyada ishtirok etmagan. 1Q-spektri
solishtirilganda liganddan fargli ravishda 1416,78 sm* sohada COO" guruhining simmetrik valent tebranishlari va 678,97 sm
sohada M-O bog‘ining valent tebranishlari gayd etilgan. Kompleks birikmaning 1Q-spektrida 678,97 sm sohada yangi yutilish
chiziglari namoyon bo‘lishi vO—M valent tebranishlari ekanligidan dalolat beradi va metall atomi molekulasining karboksil
guruhidagi kislorod atomlari orgali koordinasiyaga uchraganligi adabiyotlarga mos keladi. Shuningdek, kompleks birikmalar 1Q-
spektrining gisqa 476.26 sm sohasida N-M bog‘iga tegishli valent tebranishlari namoyon bo‘lgan.

Tarkibi CuL2(NOs)2 bo’lgan kompleks birikmaning 1Q-spektrini L ligandning spektri bilan solishtirilganida ligandning
spektrida kuzatilmagan 560 sm? sohadagi yutilish chiziglari paydo bo’lganligi aniglandi. U mos ravishda M-O bog’larining
valent tebranishlari deb garaldi. Shuningdek, 1Q-spektrda yangi paydo bo’lgan 911 sm™ sohadagi yutilish chiziglari tekis
bo’lmagan koordinatsiyalangan nitroguruhning deformatsion tebranishlariga mos keldi.
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Kompleks birikmaning 1Q-spektrida 401,21 sm™ sohada yangi yutilish chiziglari namoyon bo‘lishi vN—M valent
tebranishlari ekanligidan dalolat beradi va metall atomi molekulasining triazol halgasidagi N atomlari orgali koordinasiyaga
uchraganligini bildiradi.
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8-rasm. [NiL2(CH3COO)z] kompleksini 1Q-spektri 9-rasm. [NiL2Clz] kompleksini 1Q-spektrlari

1Q-spektrlarini tahlili shuni ko‘rsatadiki, asetat asidoligandi koordinasiyada ishtirok etmagan. 1Q-spektri
solishtirilganda liganddan fargli ravishda 1457,6-1420,8 sm™ sohada COO" guruhining simmetrik valent tebranishlari va 664,6
sm va 554,23 sm? sohada M-O bog‘ining valent tebranishlari gayd etilgan. Kompleks birikmaning 1Q-spektrida 476,57 sm*
sohada yangi yutilish chiziglari namoyon bo‘lishi vN—M valent tebranishlari ekanligidan dalolat beradi va metall atomi
molekulasining triazol halgasidagi N atomlari orqali koordinasiyaga uchraganligini bildiradi.

NiL2Cl. tarkibli kompleks birikmalarning 1Q-spektrlarida keskin o’zgarishlar kuzatildi. L 1Q-spektrida ajralib turuvchi
ahamiyatli bo’lgan N-N bog’da 1036 sm™ kuchli sohada valentli tebranishlari namoyon bo’lsa, kompleks birikmada esa N=N
bog’da 1050 sm™ ga yuqori sohaga siljiganligi kuzatildi. Bu esa azot atomi orgali koordinatsiyaga uchraganligidan dalolat beradi.
Bundan tashqari gisga sohada 413 sm™* yangi yutilish chiziglari namoyon bo’ldi va bu N-M valent tebranishlariga tegishli bo’lib
amino guruhdagi azot atomi orqali koordinatsiyaga uchraganligi adabiyotlar bilan mos keladi.

Benzotriazolning yangi hosilasi 1,2,3-benzotriazol-1-propion kislotaning reaksion gobiliyatini va kompleks hosil gilish
xususiyatlarini o‘rganish magsadida ayrim 3d-metallarning tuzlari olinib, ular bilan bir nechta sintez ishlari olib borildi. Sintez
gilingan kompleks birikmalarning tarkibi, tuzilishi va xossalari zamonaviy fizik-kimyoviy tadgigotlar 1Q-spektroskopiyasi,
element analiz, rentgenfazaviy va termik analizlar bilan o‘rganilganda kompleks birikmalar tarkibida metall va asidoligandlar
tabiatining ta’siri kuzatilmadi. Sintez qilingan kompleks birikmalarda metall atomi 1,2,3-benzotriazol-1-propion kislota
molekulasidagi endotsiklik azot va kislorod atomi va ikkita molekula suv orgali koordinatsiyaga uchrashi ko‘rsatildi. Kompleks
birikmalarning geometrik tuzilishi oktaedrik shaklda ekanligi aniglandi.
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OKTANITRIL SITEZI VA GX-MS ANALIZ
Annotatsiya
Olingan natija turli tarkibli mis saglagan sanoat va laboratoriya sharoitida sintez gilingan katalizatorlar alifatik spirtlarning
ammiak bilan ta’sirlashish reaksiyasida turli sharoitlarda sinab kurildi, olingan ma’lumotlar asosida jarayonning umumiy
mexanizm sxemasi taklif etilib, boradigan reaksiyalar termodinamik jihatdan baholandi.
Kalit so‘zlar: Alifatik spirtlar, ammiak, katalizator, nitril, xromatospekstroskopiya, oktanitril.

CHHTE3 OKTAHUTPUJIA U AHAJIU3 GX-MS
AHHOTanus
TlonyueHHBI pe3ynbTaT 3aKiOYalcs B TOM, YTO CHHTE3MPOBAaHHBIE B MPOMBINUICHHBIX U J1a0OpPATOPHBIX YCIOBHSX
KaTaJIN3aToOPhl, COJEpIKalllie Pa3HOe COAep)KaHWE MeH, ObUIM WCIBITAaHbl B PA3HBIX YCIOBUSIX B pEakiuu ann(paTHIeCKUX
CIHPTOB C aMMHUAKOM.
Knrwuesbie ciioBa: AnupaTHyeckue CIIUPTHI, aMMHAK, KaTalnu3aTop, HUTPHI, XpoMaTorpadusi, OKTaHUTPHUIL.

OCTANITRILE SYNTHESIS AND GX-MS ANALYSIS
Annotation
The obtained result was that catalysts synthesized in industrial and laboratory conditions containing copper with different
contents were tested under different conditions in the reaction of aliphatic alcohols with ammonia.
Key words: Aliphatic alcohols, ammonia, catalyst, nitrile, chromatography, octanitrile.

Kirish. Hozirgi vaqgda dunyoning barcha rivojlangan mamlakatlarida alifatik va aromatik nitrillarning kerakli spirtlarning
ammoksidirlash va sianlash reaksiyalari yordamida sintez gilishning yangi texnologiyalarini ishlab chigarishga yo‘naltirilgan
tizimli tadgigotlar olib borilmogda. Nukleofil almashinish reaksiyasiga kirishish xossasiga ega bo‘lgan nitrillar, sanoat migqyosida
ko‘pchilik azotsaglagan atsiklik va geterosiklik birikmalar sintez gilishda boshlang‘ich mahsulotlar sifatida ishdatilishi ularni
sinteziga bo‘lgan talabni oshiradi. Sintez usullardan iqgtisodiy samarador usulni belgilashga alohida etibor garatilmoqda.

Mamlakatimizda igtisodiyotning turli tarmoglarida mahalliy homashyo asosidagi.

Sanoatda nitrillarni sintez gilishda ishlatiladigan boshlang‘ich moddalar zaharli tabiatga ega. Misol uchun benzonitril
sintez gilishda Sandmeyer va Rosenmund-von Braun [1]. Taklif gilingan reaksiyalarda azotning manbai sifatida asosan o‘ta
zaharli ishgoriy metall sianidlari ishlatiladi [2]

Canametiep peaxumicn

Pocenmynn-son bpayn peakuusicu AMMOKCHIIAHT
Zaharli chigindilardan xolos bo‘lish uchun nitrillar olishda oxirgi yillarda oldoksim va amidlarni degidratasiya
reaksiyalari qo‘llanilmoqda [4]. Lekin bunday azot saglagan substratlarni o°zini topish yoki sintez gilish katta muammo. Spirt
yoki aldegidlarni to‘g‘ridan-to‘g‘ri ammiak bilan ta’sirlashib nitrillar hosil qilish reaksiyalari yuqorida keltirilganidek ekalogik
muammolarni keskin kamaytiradi. Nitrillarni katalitik sintez gilishda boshlang‘ich moddalar sifatida neft kimyo sanoatining ko‘p
tonnali mahsulotlari hisoblangan birlamchi spirtlar va aldegidlarning ishlatilishi jarayoning tan narxini keskin pasayishiga olib
keladi. Asosiy sabablardan biri, jarayon boradigan reaktorlarga nisbatan boshlangich moddalarning inertligi hisoblanadi lekin
boshlangich vaqtlarda spirtlarning amoksiddirlash reaksiyasida oksidlovchi sifatida kaliyperoksidisulfat [8], marganes dioksid
[9], tetrabutilammoniyning peroksidisulfati [10] va boshgalar [11] ishlatilgan. Reaksiya sharoitida oksidlovchilarning
stexiometrik migdoridan ko‘p olinishi go‘shimcha maxsulotlarning hosil bo‘lishiga sababchi bo‘ladi.Nitrillar olinishni umumiy
reaksiya tenglamasi.

CN

peakuus
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H,O

Mizuno hamkorlari bilan [12-15] spirt va aldegidlarning bosim ostida Al2Oz sirt yuzasiga goplangan Ru(OH)x katalizatori
yordamida spirtning nitrilga aylanish reaksiyasi o‘rgangan. Ushbu reaksiyada oksidlovchi komponent sifatida havo ishlatgan. Bu
jarayonda suv asosiy mahsulot hisoblanadi. Ru(OH)x/Al203 katalizatori organilgan barcha Ru ning birikmalari katalitik xossalari
bo‘yicha boshga Ru birikmalaridan yuqori ekanligi isbotlandi. Spirtlar, aldegidlar va birlamchi aminlardan nitrillar olish
reaksiyasi oksidlovchi ishtirokida amalga oshiriladi.

Tadgiqot ob‘ekti va qo‘llanilgan uslublar Tadgiqot obekti — oktanol-1, ammiak. Tadgigot uchun oktanol-1 ning
kimyoviy jihatdan toza (“chda”) markali 99,0% li (GOST 111-87-5 foydalanildi. Spirtning ammiak bilan sianlanish reaksiyasi
gaz muhitida olib boriladi[16]. Shuning uchun bizlar asosan qattiq agregat holatga ega bo‘lgan katalizatorlar olish bilan
shug‘ullandik.

Tajribalar sanoat [19-20] katalizatori NTK-4 ishtirokida oktil spirt va ammiak nisbati 1:1-1:6 intervalida olib borildi.

1-jadval.

Oktanol -1 spirtni ammiak bilan NTK-4 katalizator ishtirokida sianlashda temperaturaning ta’siri.( Oktanol -1 spirt va
ammiak nisbati 1:3)

Sintez Spirtning aylanish darajasi , % Reaksiyaga kirishmagan spirt, Reaksiya unumdorligi,
Temperaturasi, °S Nitrilga Qo‘shimcha mahsulotga % g/l.kat.soat

250 78,5 15 20,0 509.5

275 84,4 4,0 11,6 547.8

300 88,6 6,5 49 660,2

325 90 6 4,0 670.7

350 86,1 13,9 - 558,8

375 84,2 15,8 - 546,5

400 80,1 19,9 - 596.9

IImiy adabiyotlar tahlilidan ma’lumki, tarkibida mis oksidi saqlagan katalizatorlar, jumladan CNM-1 katalizatori C2-C12
turli alifatik va aromatik nitrillarni kerakli spirtlarni ammiak bilan sianlash reaksiyasida samarali katalizatorlar sifatida
ishlatilganligi aniglangan [21]. Mazkur holatni nazarda tutib, nitrillar sintezida ham tarkibida mis oksidi saglagan turli
katalizatorlar sinab ko‘rildi.

Buning uchun tarkibida mis oksidi saglagan turli xil katalizatorlar cho‘ktirish hamda shimdirish usulida sintez gilindi va
jarayonda ularning katalitik faolligi sinab ko‘rildi. Bundan tashgari ushbu tajribalarda Chirchiq shaxrida “Elektroximprom”
ishlab chigarish korxonasida ishlab chigarilgan va ishlab chigarilayotgan 6 ta turli xil sanoat katalizatorlari xam sinovdan
o‘tkazildi.

Katalizatorlarning katalitik faolligini aniglash magsadidagi barcha tajribalar diametri 10mm va uzunligi 60mm bo‘lgan
kvars reaktorda olib borildi. Reaksiyaning suyuq maxsulotlari gaz-suyuqglik xromatografiyasi usulida taxlil gilindi. Tajribalarda
katalizator sifatida ishlatilgan moddalar sof xoldagi metall oksidlari yoki ma’lum massa nisbatida olingan aralashmasi ishlatildi.
Moddalarning katalitik xossalarini aniglash magsadida harorat 250-400°C, boshlang‘ich moddalar bug‘-gaz aralashmasining
hajmiy tezligi 675-775g/ml.kat.soat va spirt:ammiakning hajmiy nisbatlari 1:3 bulgan sharoitda maxsus tajribalar o‘tkazildi.

Olingan natijalar va ularning tahlili. Katalitik reaksiya mahsulotlari mass-spektrometrik detektor bilan jixozlangan
zamonaviy yugori samarali Agileht Technoiogiyes 7890BNetwork GC system gaz xromatografida komponentlarni ajratish uchun
NR-5 ya’ni 5% fenil, 95% metilpolisiloksan bilan to‘ldirilgan kapillyar kolonkada analiz gilindi. Kolonka uzunligi-30m, ichki
diametri-0,25mm, turg‘un faza qalinligi-0,10mkm. Gaz tashuvchi—geliy, uning kolonka orqali sarfi 25sm%min. Kolonkaning
temperatura rejimi-gradiyent,boshlang‘ich temperatura 150°S dan 300°S gacha. Qizdirish tezligi 20%min.Bug‘latgich: ogimni
bo‘lish 6:1, temperatura 250°S yuboriladigan namuna hajmi 1 mkl. Detektor interfeysi temperaturasi 280°S. Detektor:
kvadruno,mass-spektrometrik Agileht Technoiogiyes 7890BNetwork GC system ionlanish tipi: elektronli urish (70 eV), ion
manbaining temperaturasi 230°S mass-spektrometrniki 150°S. Spektrlar 30-500 m/z oraliqda qayd etildi. Gazoxromatomass-
spektrometrik ma’lumotlarni qayta ishlash uchun dasturiy ta’minot: Mass Hunter Qualitative Analisis Ver., B.06.00, Agilent
Tech., NIST MS Serch 2.0 va mass-spektrlar kutubxonasi NIST 11(2011-yil 19-may).

®

1-Rasm Oktanol-1 spirti sianlash reaksiyasining suyuq mahsuloti umumiy xromatogrammasi.
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2-Rasm . 4-7 minut oraliqdagi xromatogramma

Hit 2 : Octanenitrile
C8H15N; MF: 914; RMF: 915; Prob 91.2%; CAS: 124-12-9; Lib: replib; ID: 1245
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3-Rasm Oktanitril mass-spektri struktor formulasi
Mahsulot analizda go‘shimcha moddalar spektrlari
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Hit 1 : 1-Octanamine
C8H19N; MF: 999; RMF: 999; Prob 84.8%; CAS: 111-86-4; Lib: mainlib; ID: 950.
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4-Rasm Oktilamin mass-spektri struktor formulasi
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Hit 1 : Octanamide

C8H17NO; MF: 999; RMF: 999; Prob 94.7%; CAS: 629-01-6; Lib: mainlib; ID: 27657.
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5-Rasm. Oktilamid mass-spektri struktor formulasi

Yugorida keltirilgan Xromato-masspektroskopiya usulida olingan

xromatogrammada analizida ko‘zlangan modda

mavjudligi kutubxonasi NIST 11 (2011-yil 19-may) isbotini topdi. Olingan GX-MS analiz natijalariga ko‘ra reaksiya borish

mexanzimini keltirib chigildi.

.R-CH20H + NHs = R-CN + H20 + 2H2
. R-CH20H NHs: = R-CH:NHz + H20
.R-CH2NH2 = R-CN + 2H2

.R-CH20H = R-CHO +N:2

R-CHO + NHs =R-CN + H20+H:2
.2R-CH20H + N2 = R-CHz+ H20

. 2R-CH2 OH = R- CH2-O-CH2-R +H 20
.R-CH20H + NHs = R-C (O)NH2+ H20

. 2R- CH20H = R-C(0)O-C-R1+ H20
10.2NHs = N2+3H2

n +

Ta’kidlash kerakki, yugorida keltirilgan moddalarning ko‘pchiligi organik moddalar sinfiga mansub.

Xulosa. NTK-4 sanoat katalizatorining oktanol-1
o‘rganildi.

Xromato-masspektroskopiya usulida olingan
kutubxonasida isbotini topdi.

xromatogramma analizida ko‘zlangan modda mavjudligi

spirtini ammiak bilan siyanlash reaksiyasida katalitik faolligi

GX-MS

Oktil spirtini ammiak bilan siyanlash jarayonida NTK-4 sanoat Katalizatori juda samarali ekanligi aniglandi.
Katalizatorning maksimal mahsuldorligi 670,7 g/l.kat. soat. butironitril tomonidan.
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Annotation
Maple and pine trees received new biofuels based on leaf waste. Activation capabilities have been researched. The result is a
study of the possibility of obtaining resistant biofuels from adsorbency-specific 337 °C perturbation to 346 °C perturbation with a
microstructure size of 1.67 nm and a specific surface area of 46.9 m?/g.
Key words: Biocoamir, stability, endothermic effect, exothermic effect, waste.

UCCJEJOBAHUE TEPMUUYECKON CTABUJIbHOCTHA BUOYTIJIS, MIOJIYYEHHOI'O HA OCHOBE OTXOJ10B
JINCTBEB PLATANUS ORIENTALIS U PINUS PONDEROSA.
AHHOTaALUA
HoBssle 6moyrim ObUIH TOTyYEHBI HA OCHOBE JIMCTOBBIX OTXOAO0B KJIEHOB M COCEH. BN Mccie10BaHbl BO3MOXKHOCTH aKTHBAIIUH.
B pesynprare n3ydaercsi BO3MOKHOCTh MOJIyYSHHUs] OMOYTJIS C aJCOPOLMOHHBIMH CBOIMCTBaMH pa3MepoM MHUKporop 1,67 HM U
yZenbHOM MoBepXHOCTIO 46,9 M2/r, yeToitunBoro k Temmneparypam ot 337 °C no 346 °C.
KumroueBsbie ci1oBa: bruoyrons, ycToiuMBOCTD, SHAOTEPMUYECKHI P EKT, IK30TepMuueckuii 3pdeKT, OTXOIbL.

PLATANUS ORIENTALIS VA PINUS PONDEROSA BARG CHIQINDILARI ASOSIDA OLINGAN BIOKO‘MIRNING
TERMIK BARQARORLIGINI TADQIQ ETISH
Annotatsiya
Chinor va qarag‘ay daraxtlari barg chigindilari asosida yangi bioko‘mirlar olindi. Aktivlashtirish imkoniyatlari tadgiq etildi.
Natijada mikrog‘ovaklar o‘lchami 1,67 nm va solishtirma yuzani 46,9 m?/g bo‘lgan adsorbentlik xususiyatli 337°S haroratdan
346 °S haroratgacha chidamli bioko‘mirlar olish imkoniyati o‘rganildi.
Kalit so‘zlar: Bioko‘mir, bargarorlik, endotermik effekt, ekzotermik effekt, chigindi.

Kirish. Bugungi kunda atrof-muhitni organik va noorgnik tarkibli birikmalar bilan ifloslanish xavfi ortib bormoqda.
Aynigsa toksikantlarni ogova suvlar tarkibida uchrashi samarali va ekologik toza usullar orgali suvlarni zararsizlantirishni talab
etadi. Bioko‘mirlarni olish va ulardan adsorbentlar sifatida foydalanishga gizigishlarni ortishi ularning sorbsion va ion
almashinish xossalari bilan tushintiriladi. Bioko‘mirlar toksik metallarni sorbsiyalash qobilyatlari shuningdek, ularni
regeneratsion xususiyatlarini qulay, sodda ekanligi tufayli ushbu tadqiqot ishi olib borildi.

Mavzuga oid adabiyotlar tahlili. Qishlog Xo‘jaligi chiqindilari asosida ya’ni, guruch po‘stlog‘i, guruch somoni,
makajo‘xori poyasi chigindilari asosida piroliz usulida olingan bioko‘mirlar [1] yugori 900 °S haroratlarga chidamli ekanligi
tadgiq etilgan [2]. Yog‘och gipigi asosida termik bargarorligi 650 °S harorat bo‘lgan bioko‘mir sintez gilingan [3]. Turli xil
faollashtirish jarayonlari natijasida olingan bioko‘mir termik bargarorligi, 61,5-62,7% ga oshirilgan, kimyoviy oksidlanishdan
keyin esa 15,2-17,2% yuqori uglerod yo‘qotilishi aniglangan [4]. Yog‘och po‘stlog‘i va tovuq chigindilari asosida piroliz usulida
olingan bioko‘mirlar yugori 650 °S da 11000 °S haroratlarga chidamli ekanligi va kadmiy ionlariga nisbatan sorbsioni
xususiyatlari tadqgiq etilgan [5]. Bug‘doy somonini piroliz gilingan va tarkibidagi uglerod soni termogravimetrik tahlili amalga
oshirilgan. Natijada 500 °S harorat bo‘yicha uglerod yo‘qotilishi 51,7% dan 35,5% -47,7% gacha kamayishi tadqgiq gilingan [6].
Makkajo‘xori va poliyetilenglikol (PEG) to‘ldirilib piroliz usulida bioko‘mir olingan. Mikro-morfologiyasi, o‘ziga xos sirt
yuzasi, g‘ovak tuzilishi va sirt xususiyatlari skanirlash elektron mikroskopi yordamida o‘rganilib va bir biriga solishtirilgan [8].
Ushbu tadgigot shuni ko‘rsatdiki, piroliz usulida yog‘och gipig‘i va tovuq axlati 550-650 °S xavosiz sharoitda yondirildi va
biokumir olish usuli organildi tadqiq etildi [9]. Ushbu tadgiqot ishida 5 xil chigindi: yog‘och qipig‘i va daraxt barglari, qog‘oz
tegirmoni loyi, parranda axlati, sigir go‘ngi piroliz usulida 400-550 °S gizdirilib chidamli ekanligi tadqiq etilgan [10]. Qahva
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barglari [11], vinochilik sanoati chigindilari [12], garag‘ay o‘rmon qoldiglari [13], kokos daraxti po‘stlog‘i [14], Sativa
urug‘laridan foydalanib [15] bioko‘mir olingan va ularning termik bargarorligi DTA-TG tahlili olib borilgan hamda Fur’ye-1Q-
spektroskopiya usulida hosil bo‘lgan funksional guruhlari aniglangan.

Tadgigot metodologiyasi. Tadgigot uchun zaruriy xom-ashyolar Platanus orientalis va Pinus ponderosa barg
chigindilari bo‘lib, Toshkent shahrining Olmazor tumani avtomobil gatnovi yo‘llari bo‘yidan kuzgi xazorezgilik vaqtlarida yig‘ib
olingan. Barg chigindilarini changlardan tozalab olish uchun suv bilan bir necha marta yuvilib, quyoshda 3 kun davomida
quritilgan. So‘ngra presslab, yaratilgan piroliz reaktoriga joylandi. Piroliz harorati 450-550 °S, jarayon 4 soatni tashkil edi.
Bioko‘mirni termik bargarorligini tahlil etish usullaridan DTA/TGA, kullilik darajasini aniglash bo‘yicha tadgiqotlar olib borildi.
Termogravimetrik tahlil MILTER kompaniya tomonidan yaratilgan SDTGA6000DSC 1  modeli  (AQSH)  qurilmasidada
boshlang‘ich 300 °S haroratdan boshlab 950 °S haroart oralig‘ida olib borildi.

Tahlil va natijalar. Piroliz jarayoni natijasida olingan bioko‘mirlar chuqur o‘rganilishi asosida ularning adsorbentlik
xususiyatlariga baho berish mumkin bo‘ladi. Shu sababdan, olingan bioko‘mirning dastlab SEM tasvirlari va element tahlili
muhokama qilindi (1,2-rasmlar).

1- rasm. Chinor barg chigindilari asosida olingan bioko‘mirning aktivlashtirishdan keyingi SEM tasviri (A) hamda element tahlili

Ushbu 1-rasmdagi SEM tasvirida piroliz natijasida olingan bioko‘mirning g‘ovaklarini o‘rganish bo‘yicha tahlil gilindi.
Tasvirlar uchastka o‘lchami 250 nm sohada olingan. Ko‘rinib turibdiki, bioko‘mirda mikrog‘ovaklar mavjud bo‘lib, ularning
o‘lchami 1,4nm ga teng. Solishtirma yuzasi esa benzol bug‘larini o‘tkazish asosida aniglanganda 34,29m?/g. Element tahlili
natijalaridan 71,1% C, 20,8% O, 4,1% Ca atomlaridan iborat ekanligini ko‘rish mumkin. Bioko‘mirning g‘ovaklarini ochish
magsadida suv bug‘laridan foydalanilgan va aktivlashtirilgan. Natijalar asosida aktivlashtirish natijasida mikrog‘ovaklar o‘lchami
1,67 nm va solishtirma yuzani 46,9 m2/g o‘zgarishini shuningdek, ortigcha migdordagi ishqoriy metallardan xalos bo‘lish
mumkinligi o‘rganildi.

A B)
2- rasm. Chinor barg chigindilari asosida olingan bioko‘mirning aktivlashtirilmagan SEM tasvirlari (a), element tahlili (b).

Ushbu tasvirlardan chinor daraxti barglari asosida olingan bioko‘mir tarkibidagi uglerod miqgdori nisbatan kamligini
68,4% ekanligi aniglandi. Ishqoriy metallardan kalsiy 4,9% hamda kaliy 3,9% miqgdorni tashkil etishi bioko‘mirni suv bug‘lari
bilan aktivlashtirish magbul ekanligini isbotladi. Ishqoriy metallarni suv bug‘lari bilan yuvilib ketishi bioko‘mirning adsorbentlik
xosslarini yaxshilanishiga olib keladi [16].

Olingan bioko‘mirning termik bargarorligini aniglash eng asosiy ekspluatatsion ko‘rsatkichlar gatoriga kirib [17],
adsorbentlik xususiyatini oshirish bilan bir gatorda, toksik metallarga nisbatan sorbsion xossalarini yaxshilaydi [18].

A) B)
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2-rasm. Chinor (a) va garag‘ay daraxti (b) barglari chiginidilari asosida olingan bioko‘mirning termik barqgarorligi tadqgiqi.

Tadgiqotning differensial-termik tahlili (a) bioko‘mirni 337,49°S haroratgacha chidamli ekandigini ko‘rsatdi. Dastlabki

1,7-13 dagiga oralig‘ida 50-148°S haroratlarda suvni yo‘qotilish endoeffektlari kuzatildi. Aynan shu vaqt oralig‘ida massaning
umumiy yo‘qotilishi 9,1% ni tashkil etdi. Jarayonni 442°S haroratgacha ko‘tirilishi va 42-45 dagiga davom ettirilishi massani
56,87%ga kamayishiga olib keldi.

Qarag‘ay daraxti barglari asosida olingan bioko‘mirning (b) dastlabki 25 dagiga ichidagi 125°S haroratda massani 9%

yo“qotilishi suv bug‘lari bilan bog‘liq endoeffektlarni berdi. Keyingi 35 dagiga ichida 346,59 °S haroratda yuqori ko‘tarilgan
ekzoeffektni kuzatilishi massani 28%ga yaqin kamayishiga olib keldi.

Xulosa. Tadgiqotlar natijasida chinor va garag‘ay daraxtlari barg chigindilari asosida adsorbentlik xususiyatli yangi

bioko‘mirlar olish imkoniyati mavjudligi isbotlandi. Bioko‘mirni aktivlashtirish nafagat g‘ovaklarini ochilishiga balki, keraksiz
miqdordagi ishqoriy metallarni yuvilib ketishiga olib keladi. Termik tahlillar natijasida bioko‘mirlarning yuqori haroratlarga
chidamli ekanligi va ularni adsorbentlar sifatida go‘llash mumkinligini isbotladi.
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GOSSIPOLNING POLIFUNKSIONALLIGINING OG‘IR METALLAR ANALIZIDAGI AHAMIYATI
Annotatsiya

Magqolada gossipol hosilalarining ayrim fizik-kimyoviy xossalarining molekula tuzilishi bilan bog‘ligligi tadqiq gilindi.
Shuningdek, gossipol sirka kislotasining simob metali bilan kompleks hosil gilishi uchun optimal sharoit tanlandi. Tanlangan
optimal sharoitda optik zichlik bilan simobning kontsentratsiyasi (2,0-38,0 mkgG<25ml) orasida to‘g‘ri chizigli bog‘lanishga ega
ekanligi aniglanib, kompleksning tarkibi Asmus metodi yordamida o‘rganildi. Usulning to‘g‘riligi va gayta tiklanuvchanligi
o‘rganildi.

Kalit so‘zlar: Gossipolning stereokimyosi, tautomeriya, enantiomeriya, eruvchanlik, spektrofotometriya, 1Q-spektroskopiya.

SIGNIFICANCE OF GOSSYPOL'S POLYFUNCTIONALITY IN THE ANALYSIS OF HEAVY METALS

Annotation
In the article, the connection of some physico-chemical properties of gossypol derivatives with the molecular structure was
studied. Also, optimal conditions were selected for the formation of a complex of gossypol acetic acid with mercury metal. It was
determined that optical density and mercury concentration (2.0-38.0 pg/25ml) have a linear relationship under the selected
optimal conditions, and the composition of the complex was studied using the Asmus method. The accuracy and reproducibility
of the method were studied.
Key words: Stereochemistry of gossypol, tautomerism, enantiomerism, solubility, spectrophotometry, IR-spectroscopy.

3HAYEHUE NNOJIN®YHKINOHAJIBHOCTHU I'OCCHUITIOJIA B AHAJIM3E TSIKEJIBIX METAJIJIOB
AHHOTaALUA

B cratse m3ydeHa cBA3b HEKOTOPHIX (DU3MKO-XMMHYIECKHX CBOMCTB IMPOM3BOAHBIX TOCCHIIONA CO CTPOSHHEM MOJIEKYN. Takxke
NoJ00paHbl ONTHMAJIbHBIE YCJIOBHS OOpa30BaHMs KOMILJIEKCa TOCCHUIIOIYKCYCHOM KHCIOTBI € METaUIMYeCKOH pTYThIO.
VYcTaHOBIIEHO, YTO ONTHYECKas IUIOTHOCTh W KOHIEHTparwms pTytu (2,0-38,0 MKI/25 MiI) MMEIOT JIMHEHHYI0 3aBUCUMOCTD NP
BBIOPaHHBIX ONTHMAJIBHBIX YCIIOBHSX, @ COCTAB KOMILIEKCA H3y4eH MeToioM AcMyca. V3ydeHbl TOYHOCTh ¥ BOCIIPOU3BOANMOCTh
METOJ1a.

KnroueBbie cioBa: CrepeoxuMusi TOCCHIIONA, TAayTOMEpHUs, SHAHTHOMEPHs, PacTBOPUMOCTh, crekrpodoromerpus, HK-
CIIEKTPOCKOTIHSI.

Kirish. Gossipol va uning hosilalari molekulalarining polifunktsionallik tuzilishga egaligi uning kimyoviy xossalarining
keng imkoniyatlarini ta’minlaydi Adabiyotlarda mualliflar tomonidan o‘zining tuzilishi va tarkibi jihatdan elektronodonor
xususiyatlariga ega bo‘lgan atomlar saglagan gossipol va uning hosilalarining tuzilishi, stereokimyosi va toutomeriyasi uning
ba’zi fizik-kimyoviy xususiyatlariga bog‘ligligi to‘g‘risidagi tadgiqot ishlari nazariy jihatdan ko‘plab ¢’lon gilingan [1], lekin
uning metallar analizidagi axamiyatiga doir tadgiqotlar ko‘p emas.

Shularni hisobga olganda gossipol sirka kislotasi yordamida turli xil tabiiy namunalar, sanoat ogava suvlari, ruda va
qotishmalarning standart namunalari, shuningdek, ba’zi biologik namunalar tarkibidagi og‘ir va rangli metall ionlarini
spektrofotometrik aniglash va miqgdorini nazorat gilish uchun yangi selektiv analitik reagentlar yaratishga bag‘ishlangan ushbu
tadgiqot ishi analitik kimyoning dolzarb muammolaridan biri hisoblanadi.

Tadgiqot ishining magsadi gossipolsirka kislotasi asosida tabiiy namunalar tarkibidagi og‘ir va zaxarli metallardan simob
metali ionini migdoriy o‘rganishda analizning to‘g‘riligi, gayta takrorlanuvchanligi, tanlanuvchanligi kabi ijobiy metrologik
xarakteristikalarga ega bo‘lgan spektrofotometrik analiz usulini ishlab chigishga garatilgan.

Tadgigot metodologiyasi. Tadgigot uchun kimyoviy toza (k.t.) va analiz uchun toza (a.u.t.) kvalifikatsiyali kimyoviy
reaktivlar, shuningdek, material va uskunalardan foydalanildi

Ish eritmalarini tayyorlash: Tadgiqgotlar uchun texnik gossipoldan toza gossipol olishda gossipol sirka kislota (GSK-1,
GSK-2, GSK-3) shakllarida olindi. GSK o‘zgaruvchan birikma bo‘lib, issiq suvda gidrolizga uchraydi. Ikki marta suv-etanol
sistemasida gayta kristallanish orgali tozalangan GSK reagenti bilan kompleks hosil giladigan simob tuzi standart eritmasini
Hg (NO.)., (a.u.t) tuzidan tayyorlandi. Yangi tayyorlangan NaOMH -ishqor va mineral kislotalar ertimalari va organik

ertiuvchilardan foydalanildi. Eritmalarning nur yutish koeffitsientlarini “UVG‘Vis spectrophotometr Optizen III” (Janubiy
Korea) spektrofotometrida, galinligi 1 sm (Igl) bo‘lgan kyuvetalarda o‘lchandi. Eritmalar muhiti rN G* mVG* TEMP Meter R
25 rN metrida nazorat gilindi.
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Aniglash metodikasi: Simob metalining GSK bilan kompleks hosil gilish reaktsiyalari kimyosini o‘rganish uchun
spektrofotometrik usul qo‘llanildi. simob metali ionining gossipol hosilalari bilan kompleks hosil Hg* — R qgilish

peazenm

reaktsiyasining optimal sharoitini aniglandi, kompleksining dastlabki yutilish spektri, molyar so‘ndirish koeffitsienti va
reaktsiyaning sezgirligi va kompleksning tarkibi izomolyar seriyalar metodi bo‘yicha o‘rganildi.

Tahlil va natijalar. Gossipol — amorf, kristallik, limonsimon-sariq rangli, turli xil organik erituvchilarda erish
xususiyatiga ega bo‘lgan tabiiy biologik faol modda. Gossipol molekulasi tarkibida turli xil qutbli guruhlar bo‘lishi bilan bir
gatorda, naftalin goldig‘ida gidrofob xususiyatini keltirib chigaruvchi va uning eruvchanligiga ta’sir qiluvchi guruhlar ham
mavjud.

Shuning uchun u metil, etil, izopropil va butil spirtlarida, shuningdek, dietilenglikol, dioksan, atseton, dietil efiri,
etilatsetat, xloroform, uglerod tetraxlorid, dixloretan, fenol, piridin va gizdirilgan naftalin, gizdirilgan paxta yog‘ida [1] yaxshi
eriydi.

Gossipolning sturukturaviy formulasi [1]:

Gossipolning xossalarini tadgiq gilishda avvalo molekulaning tuzilishini, stereokimyosini, toutomeriyasini va undagi
vodorod bog‘larni hisobga olish lozim. Molekulada 1,1°- holatdagi uglerod atomlariga bog‘langan gidroksil guruhlari boshga
uglerod atomlaridagi 6,6°- va 7,7 -pozitsiyalarda to‘rtta gidroksil guruhlariga nisbatan reaktsion qobiliyati yuqori bo‘lib 8,8°-
pozitsiyalarda joylashgan aldegid guruhlariga yaqinligi bilan gossipol molekulasigagina xos bo‘lgan ko‘pgina kimyoviy
xususiyatlar va vodorod bog‘lanishlarning hosil bo‘lishiga sabab bo‘ladi [2].

Gossipol — kimyoviy jixatdan faol modda, unda kislotali xususiyat yagqgol namoyon bo‘lib, bu xususiyati unga fenol va
aldegid sifatida reaktsiyalarga kirishish imkonini beradi. Birog, molekulada bir vaqtning o‘zida —ON va —S(O)N- guruhlarining
mavjudligi ularning o‘zaro ta’siri gossipolning fenol va aldegid sifatida xususiyatlarini biroz o°zgartiradi. Gossipolning
polifunktsionallik xossasiga ega bo‘lishi ham uning aldegid-laktol (2) va benzoid-xinoid (3) holatlapining muvozanatda
bo‘lishidandip:

CEC OFL

S N CH

e M o, Ha S H o
1 \
H /H . H
Hc:-—c —_— o—é —oH Ho—é C—OH

et —— S

Hz COHs TH: THs
_CH _TH
Hzo ~“H g, Hao = H —opr HzC CH= Hz THz
=2 =3

Mualliflar qayd etishlaricha chigit mag‘zidan ajratib olinganda gossipol moddasi (-) va (Q) enantiomerlarining
ratsematik aralashmasidan iborat bo‘lib, ularni bir-biridan ajratish mumkin. Enantiomerning (-) shakli ratsematik aralashmada
o‘zining zaharliligi va faolligi jihatdan (Q) enantiomeridan oshadi.

Messssssssnssunsnnd

enmmn e ———

(+) roccunon (-) roccunon

Gossipol enantiomerlari: (Q va -) tuzilishi. R — shakl yoki gossipolning (S) - (Q) enantiomeri. M- shakl yoki
gossipolning (R) - (-) enantiomeri.

Enantiomerizmga qo‘shimcha ravishda, gossipol molekulasi nosimmetrik va asimmetrik tautomerizm bilan ajralib turadi
[4].

Eritmada gossipolning ikki xil tautomer va konformasion holatlarga ega bo‘lishi ham adabiyotlarda qayd etilgan, Adams
va hamkasblari gossipolda boradigan reaktsiyalarning ko‘pchiligini uning tautomeriyasi bilan bog‘lagan [2]. Keltirilgan
mulohazalarga asoslanib, mualliflar tomonidan gossipol xosilalarining temir, simob, kobalt kabi metall ionlari bilan kompleks
birikma hosil gilishi eritmada o‘rganildi [5].

Simob ionining GSK bilan kompleks hosil gilish reaktsiyasini o‘rganish uchun analizning optimal sharoiti aniglandi.
Tanlangan optimal sharoitda eritmaning nur yutilish spektrlari olindi. Reagentning yutilish spektri esa distillangan suvga nisbatan
olindi. GSK reagentining simob (IT) bilan kompleksining maksimal nur yutish sohasi Akempq395 nm ga tengligi aniglandi, GSK
reagentining maksimal nur yutish sohasi kompleksga nisbatan gisqaroq spektral to‘lqinlar sohasida (Areagentq 320 nm) kuzatildi.

Analizni olib borishda maksimal nur yutilishi rN 9,0 dan iborat bo‘lgan optimal muhitda kuzatildi va barcha navbatdagi
o‘Ichashlar rN ko‘rsatkichi 9,0 ga teng bo‘lgan universal bufer eritma ishtirokida o‘Ichov olib borildi. O‘lchash natijalaridan
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optik zichlik giymati eritmalarning quyilish tartibiga, reagent va metall ioni kontsentratsiyasi, eritma muhiti va eritmaning bufer
tabiatiga bog‘liq ekanligi aniglandi.

Hg?" — R oo eritmasining Sendel bo‘yicha sezgirligi 25ml da 0,0045 mkgG*sm? ga teng bo‘lib, molyar so‘ndirish
koeffitsient, €£gxq1,37‘104 ni tashkil etishi aniglandi. Eritma optik zichligining kobalt ionlari migdoriga bog‘ligligi ya’ni
Buger—Lambert—Ber gonuniga bo‘ysunishi graduirovkali grafik usulida o‘rganildi. Hg?" — R kompleksining optik

peazenm
zichligi bilan aniglanayotgan elementning hagiqgiy giymati orasidagi to‘g‘ri chizigli bog‘lanish mavjud bo‘lib, nur yutilishi
gonuni metall ionining 2-38 mkgG*25ml oralig‘ida 3-4% aniqlikda bajarilishi kuzatildi (1-rasm).

A
[
0.6 R |
0.5 -"/’*/ ::
0.4 i
0. — - - I Paa 1
0.2 — '
o,1 = -
- 2 S 10 15 20 25 30 3-5 -—;C‘ -—IIS ':':l:l -SS (=l Cng]:{r 2 5nar
l-rasm. g2+ — R oo kompleksi eritmasining Ber gonuniga bo‘ysunishining grafik tasviri.
Undan yuqgori kontsentratsiyalarda esa to‘g‘ri chizigli bog‘lanishdan chetlanish ro‘y berishi kuzatildi.
Hg? — R kompleks tarkibidagi komponentlarning mollar nisbatlari izomolyar seriyalar va Asmusning to‘g‘ri chiziglar
peazenm
metodlari bilan aniglandi. Grafikdan ko‘rinib turibdiki, simob (1) ioni bilan GSK reagentining hosil gilgan kompleksining
i 2+ s . ¢ s .
tarkibi Co”" — R pemmmollan 1:1 nishatga to‘g‘ri keladi (2-rasm).
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2-rasm. Kompleks birikma Hg?" — R tarkibini 1zomolyar seriyalar metodi yordamida aniglash egrisi.
y2

Undan yuqori kontsentratsiyalarda esa to‘g‘ri chizigli bog‘lanishdan chetlanish ro‘y berishi kuzatildi.
Hg?" — R kompleks tarkibidagi komponentlarning mollar nisbatlari izomolyar seriyalar va Asmusning to‘g‘ri chiziglar

peazenm

metodlari bilan aniglandi. Grafikdan ko‘rinib turibdiki, simob (II) ioni bilan GSK reagentining hosil gilgan kompleksining
tarkibi cp2* — R nmollari 1:1 nisbatga tog‘ri keladi (2-rasm).

peacenr
Eritmalarning har bir kontsentratsiyasi uchun 3 martadan parallel o‘Ichashlar o‘tkazilib, o‘Ichash natijalari matematik
statistika usuli bilan gayta hisoblandi. Graduirovkali grafikning @ va 6 parametrlari eng kichik kvadratlar usuli yordamida
hisoblandi. Gossipol sirka kislotasi bilan kobalt ionini migdoriy analiz usulining anigligi va takrorlanuvchanligi graduirovkali
grafik asosida “kiritildi-topildi” usuli bilan aniglangan optimal sharoitlarda usulning to‘g‘riligi va gayta tiklanuvchanligi
o‘rganildi.
Model eritmalarda simob ionini aniglash usulining tekshirish natijalari (ng3, P=0,95)

Kiritilgan kobalt, mg/I Topilgan kobalt, mg/I S Sr
5,00 5,18
5,10 0,083 0,016
5,01

I1zoh: n- parallel o‘Ichashlar soni, P- ishonchlilik darajasi, s- standart chetlashish, sr- nisbiy standart chetlashish.

Olingan natijalar simob (II) ionini GSK reagenti bilan spektrofotometrik aniglash usulining to‘grligi va gayta
tiklanuvchanligini tasdiglaydi, simob (I1) ionining olingan miqdori bilan topilgan miqdori bir-biriga to‘g‘ri keladi va bunda
nisbiy standart chetlanish (sr) 0,016 dan oshmadi.

Shunday qilib, ushbu simob ionini aniglash uchun tavsiya etilayotgan usul o‘zinnig yuqori selektivligi, gayta
tiklanuvchanligi va analiz usulinnig soddaligi bilan simob ionini turli xil ob’ektlardan kimyoviy analiz qilish amaliyotida qo‘llash
imkonini beradi.

Xulosa va takliflar. Simob metalining GSK bilan aniglashda optimal sharoit aniglandi. Shuningdek,

Hg?" — R cacerm kompleksining optik zichligi bilan aniglanayotgan elementning haqigiy giymati orasidagi to‘g‘ri chizigli
bog‘lanish mavjudligi simobning migdori eritmada 2-38 mkgG*25ml bo‘lgan oraliqda bajarilishi bilan asoslandi. Kompleksning
Hg?" —R tarkibi 1:1 nisbatda ekanligi aniglanib, nisbiy standard chetlanish giymati 0,016 dan oshmaydi.

peazenm
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DEVELOPMENT OF A PROMISING HPLC METHOD FOR STANDARDIZATION OF RESIN FERULA
TADSHIKORUM
Annotation

Fast, simple, accurate, specific and reliable method of HPLC have been developed and proposed, which can be used for the
analysis of ferulic acid in plant extracts. The HTLC method is economical because it uses a very small number of mobile phases
that effectively dissolve ferulic acid, and the sample cleaning procedure associated with it is minimal. The developed method can
be widely used to determine the quality of Ferula tadshikorum resin and compositions containing it.

Key words: HPLC methods, resin, Ferula tadshikorum Pimenov., ferulic acid.

FERULA TADSHIKORUM SMOLASINI ISTIQBOLLI YUSSX USULI YORDAMIDA STANDARTLASHTIRISH
Annotatsiya
O‘simlik ekstraktlaridan ferula kislotasini tahlil gilish uchun YuSSX usullarining tez, sodda, anig, o‘ziga xos va ishonchli usuli
ishlab chigilgan. Taklif gilingan va ishlab chigilgan metod yordamida Ferula tadshikorum smolasi tarkibini aniglashda keng
go‘llash mumkin.
Kalit so‘zlar: YuSSX metodi, smola, Ferula tadshikorum Pimenov, ferula kislotasi.

PA3PABOTKA NEPCIHEKTUBHOI'O BOKX METOJA CTAHAAPTU3AIIMA CMOJIbI FERULA TADSHIKORUM
AHHOTaALUA

Pa3paboTtan u mpemIokeH OBICTPBINA, MPOCTOW, TOYHBINA, CHCHUPUUHBIN 1 HaaekKHbIH MeTonsl BOYKX, KOTOphI MOXKET OBITh
UCTOJIb30BaH sl aHanu3a (epyaoBOH KHCIOTHI B PACTUTENBHBIX AKCTpakTax. MeTol SKOHOMHYEH, MOCKOJBKY B HEM
HCIIOJIL3YETCs OUEHb HEOOIBIIOE KOJUUECTBO MOABIKHBIX (a3, 3(pdHeKTHBHO pacTBOPAIOMUX (HEPYTOBYIO KUCIOTY, a MPOIeaypa
OYHUCTKU 00pasiia, CBA3aHHAs ¢ HUM, MUHHMalbHa. Pa3paboTaHHbI METO MOXKET OBITh NIMPOKO MCIOJIB30BAH JUIS OTMPEISIICHHS
kagecTBa cMoutbl Ferula tadshikorum u coctaBoB, congepkamux eg.

KunroueBsbie cioBa: BOXXX merossr, cmona, Ferula tadshikorum Pimenov., ¢pepymoBast kucnoTa.

Beenenne. Ferula tadshikorum Pimenov — MHoronersHee, MOHOKapIMYHOE, CHJIBHO M HEMPUATHO MaxXHyIlee
TPaBSIHUCTOE pacTeHHE CeMelcTBa cenblaepeiHbix (3oHTHYHBIE) — Apiaceae (Umbelliferae), Gombmioit Xu3HEHHBIH MUK
ocymectBisercs 3a 23-27 (30) ner. IlpomspactaeT B cpemHeM Iosce TOp B IOXKHBIX pPErHoHaXx PecrmyOnuku — B
Kamrkanapsrackoii u CypxanaapsuHckoi o6mactsx [1-3]. JlekapcTBEHHBIM CHIpbEM SIBISIETCS KaK TO/3eMHas (3aTBEpACBIIHH Ha
BO3/yXe MJICUHBII COK KOpHEii), TaK M HaJ3eMHasi 4aCTH pacTeHHs. XUMHICCKHH COCTaB 3aTBEPACBIICIO MICYHOTO COKa KOpHEH
npezacTaBieH cmooit (9,35-65,15%), kamenpto (12-48%) u sdupHbM Maciom 5,8-20%). M3 cMoJbl BbIEneHbI: (epynoBast
KHUCJIOTa, aCCApe3NHOTAHO, aCCAPE3UHOI U HX (epyiioBble npou3Boanbie: GapHesudepon C u ymbemmdepon [4-5].

W3 nurepaTypHBIX JaHHBIX W3BECTHO, YTO Ha BocToke mcmonb3yercs Kak MpsHOCTH cMona ¢etuna (“BoHIOUast cMoa”),
noy4JaeMasl U3 CBEXHX KOpHeH ¢epynsl myréMm mojcedkn. B HacTosmee BpeMs NPOMBINIIEHHBIE 3arOTOBKH 3TOH CMOJIHI,
KOTOpasi TOHHaMH HIET Ha AKCHOPT Kak npsHocTh B MHamio, Upan, [Takucran, Adranucral, NpUBOAAT K HCTOIICHHUIO 3aI1acoB
9TUX PACTEHUI.

B LlenTpanbHoi A3uH MPUMEHSIOT KaMeIe-CMOJIy B Ka4eCTBE INIHCTOrOHHOTO, HHCEKTUIIMAHOTO, IIPOTHBOCYAO0POIKHOTO
CpeIcTBa, a TaKkkKe MPU HEKOTOPHIX HEPBHBIX 3a00JIEBaHUSIX M BUPYCHBIX 3a00JIeBaHUsIX MOJIOBOH cuctemsl [6]. 13 Bcero
MHOTr000pa3usi U3BECTHBIX BUIOB aKTUBHOCTH (hepyJI MEpCIeKTHBHBIM HAIPABJICHUEM HCIONIB30BaHHS B MEIUIIUHE SBISCTCS MX
MPOTHBOBOCTIANITEIIBHAS, aHTHIIApa3UTapHasi, @ UMEHHO MPOTHBOJIIMOIMO3HAs! aKTHBHOCTH. M3BeCTHO, UTO JIIMOIIHO3 — ITHPOKO
pacrnpocTpaHeHHOe 3a0oi1eBaHue, 0cOOeHHO y nereil. MccnenoBaHus B 3TOM IUIaHE MPECTABIISIOTCS NEPCHEKTUBHEIMIA UMEHHO
st pernoHa LlenTpansHoit Asmn. Hambonee mepcHeKTHBHBIME B 3TOM IUIaHE SIBJISIOTCS CIMPTOBBIC HKCTPAKTHl M cMmona F.
tadshikorum.

B nocnennue ronsl [Ipesnaenrom PecnyOnuku Y30ekuctan NPUHAT psii TIOCTAHOBJICHHH M YKa30B 0 HEOOXOAMMOCTH
CO3/[aHHs HAyYHO-TEXHUYECKHUX IPOEKTOB IO IIyOOKOit mepepaboTke pacTeHui poaa depyna U APYrUX JEKapCTBEHHBIX TPaB, B
TOM YHClIe KyIbTUBHPYEMBIX B PECIyONHUKe, sl pa3spabOTKH M CO3[AaHMS HAa MX OCHOBE HOBBIX JIEKAPCTBEHHBIX IPEMaparos, a
TaKXKe 0 Mepax IO CO3JaHHIO B PECIyOIMKe IUIaHTauui (Gepyibl, YBEIHUYeHUI0 00bEMa 1epepadoTKU UX ChIPbS M 3KCIOPTa €
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Henplo obecredeHus BBITyCKa HEOOXOAMMBIX JJISI MEAWIMHBI M CEIBCKOTO XO3SHCTBAa JIEKAPCTBEHHBIX CPEICTB ITyTEM
nepepaboTku (epyIabI-ChIpIIa.

B mensx BeImonHeHMs 3a7ay, MPeoyCMOTPEHHBIX B mocTaHoBiIeHUsX [Ipesunenta PVY3, paspaboTaH MpoekT U MOIydeH
TPaHT HA OCHOBE XMMHYECKHX KOMIIOHEHTOB, a UMEHHO TEPIICHOUIOB BHIOB pacTeHuii pona Ferula ¢uopst PY3 u BbisBieHHON
61OTOTHUECKOM aKTUBHOCTH pa3pabOTKa TEXHOIOTHHU U TOJIrOTOBKA K BHEAPEHHIO psifia 3((EKTUBHBIX JIEKapPCTBEHHBIX CPEACTB
JUIT MEIMIIMHBL, a TaKkXke pa3pabdoTKa COBPEMEHHOro MeToja craHmapru3amuu cMmoisl F. tadshikorum, skcnoprupyemoit 3a
pyOex. Pe3ynbTaTsl HCCIeNOBaHUN 10 JAaHHOHW IpobiaeMe MMEIOT IPHKIATHOE 3HAUCHHE, CIY)KaT OCHOBOH ISl IPaKTHIECKOTO
OCBOGHHMSI PACTUTENIFHBIX PECYPCOB M IMPEXKAE BCETO JUIL CO3IAaHMS JIEKapCTBEHHBIX CPEICTB MEIMIUHCKOTO mpodwisi. Llensio
HACTOSIIEro MCCIEeIOBaHUS SBISETCS pa3paboTka MeToJa CTaHAAPTH3AIMM CO3/1aBaeMOTo IIperapaTa ¢ IIOMOIIBI0 MeToja
BDXX [7-8]. B kauecTBe craHgapTa HCIOJb30BaHAa (epylioBas KUCIOTa, COAEpXaIuasics B KOPHAX M B CMOJIC PACTEHUSI.
DepynoBas kuciaora Obula oOHapyxkeHa B psje pacreHuil: puc (0,9%), mmenuna (0,66%), sumens (0,14%), DUTpyCcOBBIX
¢bpykTax, oBomax, Aroxax. B oTpy0ax Kykypy3sl ee coiepxanue pocruraer 3,1% B mepecuere Ha cyxoif marepuan [9].
DepynoBas KUcI0Ta B pacTeHUs X Ha 70% MpUCYTCTBYET B BHJE TpaHC-U30Mepa (puc.l).

OH C

OH OH O OH (@] PH
H
Nll‘
OCH; OCH, - OCH, OCH, OCH; OCH
- (e]

OH

Puc.1. CtpykrypHBbIe q)opMynLI cpepyJIOBon KHCIIOTHI U pe30HAHCHBIE ()OPMEI ee (’peHOKCI/mLHoro panukana

Omnpenenenne (hepyIoBOi KUCIOTHI IIPOBOAMIN METOJIOM BBICOKOA((eKTHBHOI sxunkocTHOH xpomarorpaduu (BOXKX)
C UCIOJIb30BaHUEM BHEIIHEro craHaapTa. [IpeaBapuTeabHO NPOBOAMIN KanUOPOBKY pubopa no cranaapry (puc.2).

IIpurorosnenue pacTBopa HcmbITyeMoro oopasna. 10 Mr (TouHas HaBecKa) MacChl HCIBITYEMOTO TIperapara IOMEIaoT
B MEPHYIO KOOy BMecTUMOCTEI0 50 M1, 106aBistoT 10 MJI METHIIOBOTO CIIMPTA U EPEMEIINBAIOT B YIABTPa3BYKOBOM ammapare B
TedeHne 10 MUHYT, IEpeMEIINBAIOT U PUIBTPYIOT Yepe3 MeMOpaHHbIH GuiIbTp ¢ pasmepoM mop 0,45 MKM.

OKcrnepuMeHTalbHas 9acTh. Y CIOBHSI XpoMaTorpadupoBaHus: U UCCIIEIOBAaHUS IIPUTOTOBIIN 1O 10 MII HCIIBITYeMOTO
METaHOJBHOTO PAcTBOpPA CMOJBI B KOHLEHTpAnuHu | MI/MI M CTaHAApTHOH (hepynoBoi KUCIOTHI 1 MI/MII, KOTOPbIE IOBEPIIIN
BDXX ananmsy Ha xpomarorpade Shimadzu ¢ Y®-nerekropom npu mne BosHbl 320 HM. B pesynbrare Ha Xpomarorpamme
o0pa3noB OblIa HAEHTUUIMPOBaHA (epyIoBas KHCIOTa, BpeMs YASp)KUBAHHUS KOTOPOH COBMANAJIO C BPEMEHEM yIEP>KHBAHUS
CTaHZApTHOTo 00pasna QepyoBoil KUCIOTHI U COCTABISIO 4,6 MUH.

Maicc. MHTEeHC 0%
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Puc. 2. [lnarpamma: rpajyieHTHbBIE YCIOBHS AJIs O/ABIDKHOM (ha3bl

PactBoputens A — MeTaHon

PactBoputens B — anetonnTpun : (Boja : MypaBbHHas KUCIIOTA )

Bpewms anammza — 30 muH.

TemmepaTypa KOJIOHKH — KOMHATHAs TEMIIEpaTypa

Ckopocts notoka — 0,5 Mi/mMuH

O06BEM BBOIUMOIT TPOOBI — 20 MKIT

JlomyckaeTcst HaludIHe JPYTHUX IMHKOB

KosoHKy ypaBHOBEIIMBAIOT PacTBOPOM A 10 JOCTHXKEHHs CTaOWIbHOW 0a30Boil auHHMH. [l 3TOro uepe3 KONOHKY
MPOMYCKAIOT droeHT B TeyeHue 30 muHYT co ckopocthio 0,5 mu/muH. Tpu obpasua F. tadshikorum coGpanbl ¢ kopHei
BETCTHPYIOIET0 PACTCHUsI C HHTEPBAJIOM B 1 Mecsll.

OO6cyxeHne pe3yabTaToB

Obpazen 1 — cmona F. tadshikorum mepBoro ypoxas (utonb Mecsir); obpaser 2 — cMoJia BTOPOTO yposKas (aBryCT MecsI);
obpaser; 3 — cMoJla TPEThETO ypoxkast (CEHTIOph Mecsir). AHanu3 QepyioBoil KHCIOTH U 00pasnoB cMoibl F. tadshikorum u mx
XpoMarorpaMma Ipe/CTaBICHbI B TaOIHIE U HA PUCYHKE 3.

Tabmuua-1
Pe3ynbTaThl aHanm3a GepyaoBoi KMCIOTh! M 00pa3uos cMousl F. tadshikorum
Ne Obpasern Bpems ynepxkuBanust TTnouans Boicora
1 Cranjapr-1 4,58 937404 3201
2 Cranjapr-2 4,98 891932 2543
3 Cranjapt-3 4,47 1022065 2602
4 O6pasen-1 4,65 209273 19057
5 Obpasen-2 4,73 177946 23034
6 Obpasen-3 4,74 186517 20102
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Puc. 3. Xpomarorpamma epynoBoit KucioTel U 06pasia cmousl Ferula tadshikorum

3akmouenne. PaspabGoransbiii metonq BOXXX Moxker OBITh IIMPOKO HCIONB30BaH Ui KOHTPOJIA KadecTBa cMojbl F.
tadshikorum u cocraBoB, cogepxkammx ee. Takum oOpa3oMm, pa3paboTaH coBpemeHHbIE BDXKX kauecTBeHHbBIH U
KOJIMIECTBEHHBII METOJ| ompezeneHnst (GepyaoBoil KUCIOTH B cMoie KopHed pactenus F. tadshikorum, mpomspacraromeif B
V36ekucrane.

=

10.
11.

JUTEPATYPA
Koposun E.II. Cem. 3onTHunbe. ®ropa Y36ekckoit CCP. Tamkent, 1959. T. 4. C. 459.
MaxmynoB A.B. Ferula tadshikorum Pimenov. Kpacnas kaura Pecnyomuku Y36ekucran. — Tamxkent. 2019. T. 2. — C. 95-
96.
Muposuy B.M., I'opsukuna E.I'., bouaposa I'.U., ®enoceeBa I'. JlekapcTBeHHBIE pacTeHMs, BKIOUeHHbIE B KpacHyio
kHUTY: yueOHoe mocobue / ®I'BOY BIIO UI'MY MunsnpaBa PO, kadenpa dapmakornozuu u Ootanuku. MpkyTck:
UMy, 2016. 70 c.
Tepenscon M.E. u ap. //Xumns npupoausix coenunaennit. 1976. Ne. 5. C. 593-599.
Sharopov F.S. et al. //Records of Natural Products. 2019. Vol. 13. Ne. 1. P. 18- 23.
Gonzalez A.G., Barrera J.B. //Fortschritte der Chemie organischer Naturstoffe /Progress in the Chemistry of Organic Nat.
Products. Springer, Vienna, 1995. P.1- 92.
Cracesuu O.B., Jluxraposuu E.C., lllemer C.H. //Tpyast BI'TY,2014, Ne 4. XuM¥si, TEXHOJIOTHSI OPrAHHYECKUX BEIIECTB U
6uorexunonorus. C. 200-203.
Brnacoga E.B., MotsueBa C.M., Meptumesa M.E.. //®uznonorus u 6moxumus pacrenuid. Tom 55, 2018. C.106-111.
Mathew S., Abraham T. E. Ferulic acid: an antioxidant found naturally in plant cell walls and feruloyl esterases involved in
its release and their applications // Critical Reviews in Biotechnology. 2004. Vol. 24, No. 2/3. P. 59-83.
Graf E. Antioxidant potential of ferulic acid // Free Radical Biology & Medicine. 1992. Vol. 13. P. 435-448.
Saulnier L., Vigouroux L., Thibault J. F. Isolation and partial characterization of feruloy-lated oligosaccharides from maize
bran // Carbo-hydr. Res. 1995. Vol. 272. P. 241-253.

- 415 -



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

KIMYO
http://journals.nuu.uz

Natural sciences

UDK: 543.42.062.546.712-31
Bunyod BOBOJONOV,
O ‘zhekiston Milliy universiteti izlanuvchisi
E-mail:bobojonovbunyod1988@mail.ru
O‘tkir MADATOV,
O ‘zhekiston Milliy universiteti katta o ‘gituvchisi, (PhD)
E-mail:0.madatov@mail.ru
Samariddin RAXIMOV,
O ‘zbekiston Milliy universiteti kimyo fakulteti dotsent v.b., (PhD)
raximov_s87@mail.ru
Zulayxo SMANOVA,
O ‘zbekiston Milliy universiteti professori, kimyo fanlari doktori
zulayho1670@gmail.com

IMMOBILLANGAN 1,8-DIOKSINAFTALIN-3,6-DISULFOKISLOTANING IKKI NATRIYLI TUZI BILAN XROM
(V1) IONINI ANIQLASHNI TEZKOR TEST USULI
Annotatsiya

Ushbu ishda Cr (VI) ionini sorbsion-spektrofotometrik usullar bilan aniglashda immobillangan 1,8-dioksinaftalin-3,6-
disulfokislotaning ikki natriyli tuzi (DNDK) ning polietilenpoliamin poliakrilonitril (PPA) matritsasidagi analitik xususiyatlari
titrlash, spektroskopik tahlil, skanerlovchi elektron mikroskop usullari yordamida o‘rganildi.
Kalit so‘zlar: 1,8-dioksinaftalin-3,6-disulfokislotaning ikki natriyli tuzi, analitik reagent, xrom (V1) ion, polietilenpoliamin,
poliakrilonitril, immobillash, sorbsion-spektrofotometriya, nur qaytarish koeffitsienti, skanerlovchi elektron mikroskop.

3KCHPECC-TECT-METO/ OITPEJAEJIEHUSI HOHA XPOMA (V1) C IBYMS HATPUEBBIMU COJISIMU
UMMOBWJIN3HPOBAHHOM
1,8-TMOKCUHADTAJINH-3,6-JUCYJIbPOKUCJOTHI
AHHOTaIUA

B pabore wu3yd4eHB aHAIWTHYECKWE CBOWCTBA HWMMOOWIN30BaHHOW uHATpueBod comm 1,8-nuoxcmHadTanmH-3,6-
mucynbhokucnorel (JJHAK) B matpuie nonudtuieH-moimamuanonuakpunonurpuna (IIITA) npu onpenenennu uona Cr (V)
COpOIMOHHO-CTIEKTPO(YOTOMETPHIECKUMI METOIAMH. OIPEASISUIH METOAAMH THTPOBAHHS, CIIEKTPOCKOMHIECKOTO aHalW3a U
pacTpoBOi AJIEKTPOHHOW MUKPOCKOIIHU.

KunroueBsbie cioBa: [{unarpuesas conb 1,8-anokcuHadranuH-3,6-auCyIbQOKUCIOTH], aHATUTHYECKUiT peareHT, noH xpoma (VI),
MOJTMATHIICH-TIOIMaMUHITOJIMAKPUIIOHUTPIII, IMMOOWITH3aIHs, a0COpOIMOHHO-CIIEKTPO(dO-TOMETPHsI, KOAPDUIUEHT OTpaskeHus,
CKaHUPYIOIIHH 3JIEKTPOHHBIH MUKPOCKOIL.

EXPRESS TEST METHOD FOR THE DETERMINATION OF CHROMIUM (VI) ION WITH TWO SODIUM SALTS
OF IMMOBILIZED 1,8-DIOXYNAPHTHALENINE-3,6-DISULPHIC ACID
Annotation

The analytical properties of the immobilized disodium salt of 1,8-dioxinaphthalene-3,6-disulfonic acid (DNDA) in a matrix of
polyethylene-polyaminepolyacrylonitrile (PPA) were studied in the study of the Cr(VI) ion by sorption-spectrophotometric
methods, determined by titration, spectroscopic analysis and scanning electron microscopy.

Key words: 1,8-dioxinaphthalene-3,6-disulfonic acid disodium salt; analytical reagent; chromium(VI) ion;
polyethylenepolyaminepolyacrylonitrile, immobi-lization, absorption spectrophotometry, reflection coefficient, scanning electron
microscope.

Kirish.Tuprog o‘simliklardagi xromning asosiy manbai hisoblanadi. Tuprogdagi xrom miqgdori uning asosiy jinsdagi
konsentratsiyasi bilan belgilanadi [1]. Olti valentli xrom o‘simliklar o‘zlashtirilishi uchun eng qulay hisoblanadi, u tuproq
sharoitiga garab osongina uch valentli xromga aylanadi va aksincha[2]. Poliak-rilonitril asosidagi tolali materiallar so‘nggi
paytlarda organik reagentlarni immobillash uchun matritsa sifatida keng go‘llanilmoqgda [3]. Boshga sorbentlardan fargli o‘laroq,
polimer tolalari yuqori darajada rivojlangan o‘ziga xos sirt maydoniga, regeneratsiya qobiliyatiga va yaxshilangan kinetik
xususiyatlarga ega [4].

Ushbu ishning magsadi tabiiy obyektlardagi xrom ionlarini qattiq fazali sorbsion-spektrofotometrik aniglash usulini
ishlab chigish uchun immobillangan 1.8-dioksinaftalin 3.6-disulfokislotaning ikki natriyli tuzi bilan xrom ionlarining kompleks
hosil bo‘lishini o‘rganishdir.

Eksperimental gism:

Reaktivlar:Analitik reagentlarning standart eritmasi. 1.8-dioksinaftalin 3.6-disulfo Kkislotaning ikki natriyli tuzi
Ximreaktivsnab (Rassiya) OOO “Sintreyd-Kazan” AG kompaniyasidan sotibolingan (TU 6-09-05-13-71-88). DNDK eritmasini
tayyorlash uchun 0,04 g reagent tortib olinib 100 ml kolbaga solindi va belgisigacha disstillangan suv go‘shildi. Ushbu eritma
analitik reagent sifatida ishlatilgan. 1-rasmda DNDK analitik reagentining molekulyar tuzilishi keltirilgan[5].
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1-rasm. DNDK analitik reagentining molekulyar tuzilishi.

Reaktivlar: Xrom (VI) ning standart eritmasi1-102 M kaliy xromat eritmasini tayyorlash uchun, K2CrO4 (DST 4459-75)
tuzidan 1,94 g analitik tarozida tortib olinib, 11 o‘lchov kolbasiga o‘tkazilib, bidistillangan suv bilan kolba belgisigacha
yetkazildi, taxminiy 0.01M li xrom (VI) eritmasi tayyorlandi. Bu ishda DNDK da xrom ionlarini sorbsion-spektrofotometrik
usulda aniglash uchun biz xromning standart eritmasidan foydalandik

Bufer eritmalar. Eritmalarning kislotaliligi va asosliligi universal bufer eritmalari bilan o‘rnatildi
(H3PO4+H3BOs+CH3COOH). Ushbu bufer eritma eritmaning kislotaliligi va ishqoriyligini saglab turish uchun immobillanish va
kompleks hosil bo‘lish jarayonlarida ishlatildi[7].

Polimer matritsasini tanlash. Ushbu tadgigotda DNDK reagentini immobillash uchun polimer tashuvchi sifatida
polietilenpoliamin poliakrilonitril (PPA) tanlangan. Ushbu matritsa poliakrilonitrilni polietilenpoliamin bilan ketma-ket
modifikatsiyalash orgali olingan[7].

Ishlatilgan usullar va jihozlar: Eritmaning muhiti «Mettler-Toledo AG» Ba «I-130» potentsiometr-ionometri
yordamida o‘lchandi. Absorbsion spektrlar «<EMC-30PC-UV Spectrophotometer» va «UV-5100 UV VIS Spectrophotometers
spektrofotometrlarida o‘Ichandi. Reagentlar, tashuvchilar va immobillangan birikmalarning infragizil spektrlari 1Q-Fur’e-
spektrometre «Bruker Invenio S-2021» olindi. Ushbu qurilmalar kompleks hosil bo‘lishining optimal sharoitlarini tanlash, optik
zichligi va nur yutilish sohasini aniglash uchun ishlatildi.

Tadgiqot metodologiyasi. Polimer matritsasida immobillash jarayonlari: Tanlangan DNDK analitik reaktivini polimer
tashuvchilarda immobillash mexanizmi quyidagi [7] da keltirilgan:

~P-NH2+HCI — ~P-NH3*Cl- ->P-NH3*Cl- +HO3S-R ~R-NH3*03S-R + HCI

Birinchi jarayon polimer tashuvchini faolholatga (~P-NHs*ClI") o‘tkazishdir. Buning uchun 0,2 g polimertashuvchini 50 ml li
kolbaga solib, ustiga 30 ml (0,1 N) HCI eritmasi qo‘shildi va hosil bolgan eritma xona haroratida 24 soat saglandi. Bir sutkadan
so‘ng, tashuvchi polimerlar neytrall holatgacha (pH=7) distillangan suv bilan yuvildi. Natijada ~P-NHs *ClI- hosil bo‘ladi.

Natijalar va muhokama.

Immobillanishning nur gaytarish spektrofotometrik tahlili: Dastlab reagent uchun tashuvchi tanlandi. Buning
uchun turli funksional guruhga ega bo‘lgan tolali sorbentlar olindi va xlorid kislota bilan faollashtirildi. Xlorli formaga o‘tgan
tashuvchini immobillash magsadida 20 ml 1-102 M Immobillangan1.8-dioksinaftalin 3.6-disulfokislotaning ikki natriyli tuzi
eritmasiga tushurildi, so‘ngra tola va immobillangan reagent nur gaytarish spektrofotometrida tahlil gilindi.
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2-rasm. Nur gaytarish spektrlarining Kubelka-Munka funksiyasida ifodalanishi.

Olingan natijalarga ko‘ra fenilfluoronni immobillashda eng kata optik zichlikka reagent+PPA tashuvchi bilan erishildi va
eng yaxshi tashuvchi sifatida polietilenpoliaminni poliakrilonitril bilan modifikatsiya gilingan (PPA) tola tanlab olindi.PPA
tolasiga immobillangan Immobillanganl.8-dioksinaftalin 3.6-disul-fokislotaning ikki natriyli tuzini Cr (V1) ioni bilan kompleks
hosil gilishining optimal sharoitlari o‘rganildi. Bunda eritma muhiti (pH=2,5), muhitni hosil gilishda buffer eritma tabiati
(universal bufer), komponentlarning quyilish ketmaketli va boshga sharoitlari o‘rganildi va natijalar analiz gilindi.
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3-rasm. Nur gaytarish spektrlarining Kubelka-Munka funksiyasida ifodalanishi: (1) PPA polimeri, (2) immobillangan 1.8-
dioksinaftalin 3.6-disul-fokislotaning ikki natriyli tuzi va (3) immobillangan 1.8-dioksinaftalin 3.6-disul-fokislotaning ikki
natriyli tuzi bilan Cr (V1) ioni hosil gilgan kompleksi.

Shuni ta'kidlash kerakki, 1.8-dioksinaftalin 3.6-disul-fokislotaning ikki natriyli tuzining yutilish spektrlari (taxminan 460
nm) Cr (VI) ioniga bog‘langanda o‘zgargan. Cr (VI) ioni bilan 1.8-dioksinaftalin 3.6-disul-fokislotaning ikki natriyli tuzi
kompleksining adsorbsion spektrlari gattiq fazada 590 nm gacha botoxrom siljish kuzatilgan. Qayd etilganidek, reagent
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molekulasida —SOs guruhlari mavjud bo‘lib, bu yerda kislorod elektron akseptor sifatida ishlaydi. Natijada Cr (V1) ionlari bu
guruhlar bilan birlashadi. Keyinchalik, Cr (V1) ioni bilan intensiv rangli va yetarlicha bargaror kompleks birikmalar hosil giladi.
Skanerlovchi elektron mikroskop (SEM) tahlili: Morfologik tadgigotlar va tolalarning elementar tarkibi SEM-EVO
MA 10 (Zeiss, Germaniya) skanerlash elektron mikroskopiya yordamida amalga oshirildi. Tahlil gilish uchun tayyorlangan
namunaga tegishli muhitda immobillangan fenilfluoron solindi va 15 dagigadan so‘ng olindi, so‘ngra skanerlovchi elektron
mikroskop ostida tekshirildi. Natijalar 4-5-rasmlarda keltirilgan.

15—

]
0 5 10 15 B

4-rasm. Skanerli electron mikroskop ostida olingan PPA tolasida immobillangan DNDK ning SEM spektri.

Spektr va jadvaldan aytish mumkin xlor tashuvchidagi xlor o‘rnini 1.8-dioksinaftalin 3.6-disul-fokislotaning ikki natriyli
tuzi olgan, chunki azot atomlarini massasidan xlor ionlarining massa nisbati anchayin kam. So‘ngra immobillangan reagentni
xrom (V1) ioni bilan hosil gilgan kompleksini skanerlovchi elektron mikroskop ostida tahlil gilindi.
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5-rasm. PPA tolasida immobillangan DNDK bilan Cr (V1) ionidan hosil bo‘lgan kompleksning SEM spektri.

Olingan natijalardan ko‘rinib turibdiki tolaga immobillangan 1.8-dioksinaftalin 3.6-disulfokislotaning ikki natriyli tuzi
bilan Cr (V1) ioni o‘zaro kompleks hosil gilgan degan xulosani aytish va ishlab chigilgan usulni tabiiy obyekt analiziga
go‘llashimiz mumkin.

Eritma va tashuvchida komplekslarning analitik xususiyatlarini tagqoslash

Cr (VI) ioni 1.8-dioksinaftalin 3.6-disulfokislotaning ikki natriyli tuzi bilan eritma va qattiq fazadagi hosil gilgan
kompleksining analitik xarakteristikalari solishtirib (1-jadval) o‘rganildi va quyidagi xulosalar chigarildi:

1) Kompleks hosil bo‘lishining eritmada yutilish va tashuvchida nur gaytarish spektrlari bir xil sohada berdi;

2) PPA polimer tashuvchiga immobillangan 1.8-dioksinaftalin 3.6-disul-fokislotaning ikki natriyli tuzi reagent yordamida
Cr (V1) ionini aniglash 1.8-dioksinaftalin 3.6-disulfokislotaning ikki natriyli tuzining o‘ziga nisbatan intensivligini tasdiglaydi.

3) Belgilangan kompleks hosil bo‘lish vaqti ikki baravar tez edi, PPA polimer tashuvchisidagi immobillangan 1.8-
dioksinaftalin 3.6-disulfokislotaning ikki natriyli tuzi eritmasiga garaganda Cr (V1) ionlarini aniglashda yaxshi natija berdi.

4) Immobillangan reagent yordamida aniglashda usulning sezgirligi eritmaga nisbatan 5 barobarga ortdi.

3-jadval
Cr (VI)ni eritmada va PPA polimer tashuvchida DNDK bilan kompleks hosil gilishining optimal sharoitlarini solishtirish.
Kompleksni shakllantirish shartlari
Parametrlar
Eritmada PPA polimer tashuvchisida
Anm 590 590
Optimal pH 2,5 25
Cn, mkg/ml 0,01 0,002
Kompleks  shakllanishning  namoyon
bo‘lish vagti, min 5 10
Selektivlik Co(100), Ni(50), Fe(50), Al(100), Co(100), Ni(50), Fe(50), Al(100), Zr(10),
Zr(10), Mo(10), W(50), Cd(100) Mo(10), W(50), Cd(100)

Xrom (V1) ni 1.8-dioksinaftalin 3.6-disulfokislotaning ikki natriyli tuzi bilan pH=2,5 da bargaror kompleks birikma hosil
giladi.

Xulosa. Ushbu tadgigot ishida Cr (V1) ionini aniglashda PPA matritsasiga immobillangan 1.8-dioksinaftalin 3.6-
disulfokislotaning ikki natriyli tuzining analitik xossalari spektrofotometrik va skanerlovchi elektron mikroskopik usullar bilan
o‘rganildi va o‘zaro tagqoslandi. Olingan natijalardan quyidagilarni aytish mumkin:

PPA matritsasiga 1.8-dioksinaftalin 3.6-disulfokislotaning ikki natriyli tuzi reagentini immobillanish hamda Cr (V1) ioni
immobillangan 1.8-dioksinaftalin 3.6-disulfokislotaning ikki natriyli tuzi reagent bilan kompleks hosil gilishining optimal
sharoitlari o‘rganildi, xususan reagent hamda kompleksning spektroskopik signallari mos ravishda 460 va 590 nm berdi.
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STUDY OF THE REACTIONS OF N-CHLOROACETYLATION PRODUCTS OF ANILINE WITH SOME
ALKALOIDS (ZANGORINE AND PSEUDOEPHEDRINE)
Annotation

N-acyl compounds of aniline were obtained. The physical constants of the obtained 2-chloro-N-phenylacetamide were
determined and the structure was confirmed using the IR-spectroscopy method. The reaction of 2-chloro-N-phenylacetamide with
zangorin and pseudoephedrine alkaloids was studied. The physical constants of the obtained products were determined and their
structure was confirmed using the IR-spectroscopy method. The influence of the nature of the solvent on the yield of the reaction
of aniline with zangorine and pseudoephedrine alkaloids was studied, and the results obtained from the reactions carried out in
different solvents were compared.

Key words: Aniline, chloroacetyl chloride, 2-chloro-N-phenylacetamide, zangorin, pseudoephedrine, organic solvents,
triethylamine.

N3YUYEHUE PEAKIIANA MPOJYKTOB N-XJIOPAIIETUJIMPOBAHUSI AHUJIMHA C HEKOTOPBIMH
AJIKAJIOUJJAMU (BAHI'OPHUH U IICEBJO2®E/IPUH)
AHHOTAIHS

IMomy4ens! N-amuibHbIe coequHeHUs aHuIMHA. OnpesieneHbl GU3MIecKre KOHCTaHTHI MoydeHHoro 2-xiop-N-¢pennnaneramua
W TONTBEpXKACHA CTpykTypa MmeromoM MK-cnekrpockommu. WM3ydeHo B3ammopelicteue 2-xmop-N-¢deHmnaneramuna ¢
aIKalONlaMi  3aHTOPHHOM U TceBaoddenpuHoM. OrmpeneneHsl (Gu3MUeckne KOHCTAHTHI IOTYYEHHBIX IIPOAYKTOB H
MOATBEPXKAEHA UX CTpykTypa MetomoM MK-cmekrpockommu. M3ydeHo BIHMSHHE MPHPOABI PACTBOPHUTENS Ha BBIXOJ PEAKINN
AQHWINHA C ANKAIONJAMH 3aHTOPHHA W IICeBHOd(eIpHHA, TTPOBEICHO CPABHEHHE PE3yIbTaTOB, NMOTYUCHHBIX IPU MPOBEICHUH
peaxIyii B pa3HBIX PaCTBOPUTEIISX.

KnroueBbie cioBa: AHWIMH, XJIOpaUeTHIXiopun, 2-xiop-N-deHwmnaneramun, 3aHropuH, IceBIod(eApHH, OpraHuvecKue
pacTBOPUTEINH, TPHITUIAMUH.

ANILINNI N- XLORATSETILLASH MAHSULOTLARINING BA'ZI ALKALOIDLAR (ZANGORIN VA
PSEVDOEFEDRIN) BILAN REAKSIYALARINI O‘RGANISH
Annotatsiya
Anilinning N-atsil birikmalari olindi. Olingan 2-xloro-N-fenilatsetamidning fizik doimiyliklari aniglandi va tuzilishi 1Q-
spektroskopiya usuli yordamida tasdiglandi. 2-xloro-N-fenilatsetamidning zangorin va psevdoefedrin alkaloidlari bilan reaksiyasi
o‘rganildi. Olingan maxsulotlarning fizik doimiyliklari aniglandi va tuzilishi 1Q-spektroskopiya usuli yordamida tasdiglandi.
Anilinning zangorin va psevdoefidrin alkaloidlari bilan reaksiyasi unumiga erituvchi tabiatining ta'siri o‘rganildi, turli
erituvchilarda olib borilgan reaksiyalardan olingan natijalar taggoslandi.
Kalit so‘zlar: Anilin, xloratsetilxlorid, 2-xloro-N-fenilatsetamid, zangorin, psevdoefedrin, organik erituvchilar, trietilamin.

Kirish. Aromatik aminobirikmalarni atsillash reaksiyalari mahsulotlari polimerlar uchun stabilizatorlar olishda, tibbiyot
uchun aloxida ahamiyatli dori vositalari sintez gilishda ishlatilib kelinmogda. Masalan aromatik aminobirikmalar asosida olingan
aripirprozol preparati shizofreniya va o‘tkir vasvasa ogibatida yuzaga kelgan bipolyar buzilish holatidagi bemorlarni davolashda
go‘llaniladi [1]. Bundan tashgari aromatik aminlarni xloratsetillash reaksiyalari asosida yangi fungitsidlar olish magsadida
flukonazolning yangi analoglari sintez gilingan [2]. Karbon kislota amidlari va ularning hosilalari hozirda zamonaviy tibbiyotda
(paratsetamol, fenatsetin va filamentlar keng go‘llaniladi [3]. Tadgiqotlar ko‘rsatishicha triazol asosidagi yangi organik moddalar
flukozol fragmentining, 2H-1,4-benzotia fragmenti sin-3- (4H) -on ga yoki 2H-1,4-benzoksazin-3 (4H) -on ga almashinishi
natijasida hosil bo‘ladi. Olingan yangi moddalar turli zamburug‘larga nisbatan faolliklari o‘rganilgan va Candida shtammiga
garshi yugori biologik faollikni namoyon etgan.

Olib borilgan tadgiqotlar anilin asosida istigbolli sintezlarni amalga oshirish mumkinligini ko‘rsatadi.

Mavzuga oid adabiyotlar tahlili. Adabiyotlarda aromatik aminobirikmalarni atsillash reaksiyalari turli atsillovchi
agentlar ishtirokida, reagentlarning turli mol nisbatlarida olib borilgan [6]. Reaksiyaning unumi atsillovchi agentning reaksion
qobiliyatiga va tabiatiga bog‘liq holda turli giymatlarga ega bo‘ladi.

Anilin molekulasida bir nechta reaksion markaz bo‘lib, ular -NH2, va aromatik halgadagi uglerod atomlari hisoblanadi.
Bu reaksion markazlar ichida eng faoli benzol halgasi bilan bog‘langan, nukleofilligi eng yugori bo‘lgan aminoguruxidir.
Adabiyot ma'lumotlaridan ma'lumki, aromatik aminlarni galogen angidridlar ishtirokida atsillash reaksiyalari past haroratlarda
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olib boriladi, aks holda reaksiya jarayonida ko‘p miqdorda issiglik ajralishi natijasida oksidlanish va polimerlanish reaksiyalari
borib, mahsulotlarning aralashmasi smola holatida idish tubiga cho‘kadi, buni aminoguruhning atsillash reaksiyalariga oson
kirishishi bilan tushuntiriladi. Shu sababli aminofenollarni N-xloratsetillash reaksiyalari reagentlarni bir xil mol nisbatida va -2°
C dan past haroratda olib borilgan [8].
Olingan natijalar va ularning muhokamasi. Kafedrada olib borilgan ushbu ishlarning davomi sifatida anilinning N-
xloratsetillash reaksiyalari o‘rganildi. Reaksiya quyidagi tenglama bo‘yicha boradi:
o]

NH,

J_a
NH
o)
+ Cl)J\/CI - + HCl

Anilinni xloratsetilxlorid bilan reaksiyalari natijasida 2-xloro-N-fenilatsetamid hosil bo‘ladi. Olingan xloratsetil
mahsulotlarning zangorin va psevdoefedrin bilan nukleofil almashinish reaksiyalariga erituvchilar ta'sirida o‘rganildi. Zangorin
bilan 2-xloro-N-fenilatsetamidning reaksiyasi quyidagi tenglamalar bo‘yicha boradi:

Psevdoefedrin bilan 2-xloro-N-fenilatsetamidning reaksiyasi:

Erituvchi sifatida nukleofil almashinish reaksiyalari borishini osonlashtiruvchi atseton va 1,4- dioksan tanlab olindi,
reaksion aralashmada hosil bo‘ladigan HCI ni tortib oluvchi sifatida trietilamin qo‘llanildi. Reaksiyalar atseton, 1,4- dioksanda
erituvchilarning gaynash haroratida olib borildi, DMFA da esa 20°C, 40°C larda olib borildi, reaksiya davomiyligi YUQX da
tekshirish orgali aniglandi. quyidagi jadvalda olib borilgan reaksiyalarning natijalari keltirib o‘tilgan.

1-jadval
2-Xloro-N-fenilatsetamidning zongorin bilan reaksiyalari unumiga erituvchilarning ta'siri

. Reaksiya Reaksiya
o Reagentlarning mol : . ! P Mahsulot
Ne nisbatlari Erituvchi hargratl davomiyligi, unumi, %.
C. soat
1 2-xloro-N- ,lA;seton 56 7 71
2 fenilatsetamid, o 101 5 76
zongorin, Dioksan
3 trietilamin. DMFA 20 6 80
4 L1 DMFA 40 4 83
2-jadval
2-Xloro-N-fenilatsetamidning psevdoefedrin bilan reaksiyalari unumiga erituvchilarning ta'siri
Ne Reagentlarning mol Erituvchi Reaksiya harorati Reaksiya Mahsulot unumi,
nisbatlari °c. davomiyligi, soat %.
1 2-xloro-N- Atseton 56 7 65
2 fenilatsetamid, 1,4- Dioksan 101 5 60
3 psevdoefidrin, DMFA 20 6 71
trietilamin
4 1:1:1. DMFA 40 4 73

Olib borilgan tadgiqotlarning ko‘rsatishicha, erituvchi sifatida DMFA dan foydalanilganida reaksiyalar yugori unum
bilan boradi, buni DMFA ning dielektrik o‘tkazuvchanligining kattaligi (38) va protonni yuqori darajada solvatlashi bilan
tushuntirish mumkin. Olib borilgan reaksiyalarning mahsulotlari ajratib olindi va ularning fizik- kimyoviy kattaliklari aniglandi.
Anilin atsetonitrilda eritildi, unga trietilamin qo‘shib, aralashtirib va sovutib turgan holda (-10°C) xloratsetilxloridning
atsetonitrildagi eritmasi ~ tomchilatib ~ qo‘shildi. Sovutish  to‘xtatildi  va  reaksiyani xona  haroratida
anilin:trietilamin:xloratsetilxloridlarning 1:1:1 mol nisbatida 5-6 soat davomida magnitli aralashtirgichda olib borildi. Reaksiyada
yangi modda hosil bo‘lganligini xromatografiya usuli bilan nazorat gilindi. Buning uchun geksan:etilatsetatning 1:1 dan iborat
sistemasidan foydalanildi. Reaksiya tugagandan so‘ng, erituvchi bug‘latildi va hosil bo‘lgan 2-xloro-N-fenilatsetamid atsetonda
yuvib tozalandi. Olingan amidlarni suyuglanish temperaturasi va Rf giymatlari aniglandi va tuzilishi 1Q-spektroskopiya usuli
orgali o‘rganildi.

Qaytar sovutgich bilan jihozlangan bir og‘izli kolbaga reagentlar: 2-xloro-N-fenilatsetamid, zangorin, (psevdoefedrin)
trietilamin 1:1:1 mol nisbatlarda solindi, tegishli erituvchida eritilib, aralashtirib turilgan holatda gizdirildi. Reaksiya davomiyligi
reaksion aralashmadan har 10 dagigada namuna olinib YuQX da tekshirish orgali aniglandi. Atseton va 1,4-dioksanda olib
borilgan reaksiyalar mahsulotlarini tozalash uchun erituvchilarni rotorli bug‘latgich yordamida haydab olindi, golgan aralashma
atsetonda gayta kristallab tozalandi. DMFA da olib borilgan reaksiyalar mahsulotlarini tozalash uchun reaksion aralashmaga suv
go‘shildi va 2 marta xloroformda ekstraksiya gilindi, erituvchi vakuumda haydaldi. Reaksiya mahsuloti atsetonda gayta kristallab
tozalandi.
2-Xloro-N-fenilatsetamidning zangorin bilan reaksiya mahsuloti og rangli monokristall modda. Tsuyug=161-162°C, Rf =0,41
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(sistema: metanol:etilatsetat 1:1). 2-Xloro-N-fenilatsetamidning psevdoefedrin bilan reaksiya mahsuloti oq rangli amorf modda.
Tsuyug=174-175°C, Rf=0,71 (sistema: etanol:etilatsetat 1:1).

Sintez gilingan birikmalarning tuzilishini o‘rganish. Sintez gilingan birikmalar molekulasining tuzilishi 1Q-
spektroskopiya usuli yordamida tahlil gilindi.
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1-rasm. 2-Xloro-N-fenilatsetamidning zongorin bilan reaksiya mahsulotining 1Q-spektri
1Q-spektrda 2943 cm sohada N-H bog‘ining valent tebranishlari, 1645 sm'* sohada C=0 bog‘ining valent tebranishlari, 1359
sm-1 sohada uchlamchi aminlarga xos valent tebranishlar, 1147 sm-*sohada aromatik halgadagi C-N bog‘ining valent
tebranishlari, 1452 sm sohada metilen guruhining valent tebranishlari kuzatildi.
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2-rasm. 2-Xloro-N-fenilatsetamidning zongorin bilan reaksiya mahsulotining 1Q-spektri

1Q-spektrda 3059 cm sohada OH-bog‘ining valent tebranishlari, 1689 sm* sohada C=0 bog‘ining valent tebranishlari, 3367 sm-
! sohada CO-NHR bog‘ining valent tebranishlari, 1127 sm™ sohada uchlamchi aminlarga hos valent tebranishlar, 1217 sm
sohada aromatik halgadagi C-N bog‘ining valent tebranishlari, 1400 sm sohada metilen guruhining valent tebranishlari
kuzatildi.

Xulosa. Anilinni xloratsetillash reaksiyalarining mahsulotlari: 2-xloro-N-fenilatsetamidning zangorin va psevdoefedrin
bilan reaksiyalari va ularning unumiga erituvchilarning ta'siri rganildi, mahsulotlarining olinish usullari ishlab chiqildi, fizik
doimiyliklari aniglandi va olingan yangi moddalarning tuzilishi 1Q-spektrlari orgali isbotlandi.
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SYNTHESIS OF QUATERNARY ARYLAMMONIUM SALTS OF PICOLINE ACID
Annotation

Quaternary arylammonium salts were synthesized from the reactions of picolinic acid with aniline, isomeric nitroanilines and
aminophenols. The influence of the nature of the solvent on the course of the reactions was studied. Picolinic acid was found to
react with aromatic amines in ethanol at room temperature to form quaternary ammonium salts. The physical constants of the
synthesized salts were determined, and their structure was studied and confirmed by IR spectroscopy.

Key words: Picolinic acid, anilnie, nitroanilines, aminophenols, aromatic amine, N-protonation, quaternary ammonium salts,
organic solvent.

CHHTE3 YETBEPTUUYHBIX APUJIAMMOHUEBBIX COJIEN MUKOJIUHOBOM KUCJIOThI
AHHOTAIHSI

UeTBepTHUYHBIE apUIAMMOHHEBBIE COJM CHHTE3UPOBAHbl PEAKLUUSMU IHKOJMHOBOM KHCIOTBI C aHWIWH, W30MEpPHBIMHU
HUTPOAHWJIMHAMH U aMHHO(EHOoTaMu. VcclieoBaHO BIUSIHUAE TIPUPOJIBI PACTBOPUTENS HA X0 peakiuii. bputo 0OHapyKeHO, U4TO
MUKOJIMHOBAsI KUCIIOTA PEarupyeT ¢ apOMaTHIeCKUMH aMHHAMHE B 9TaHOJIE P KOMHATHOU TeMIiepaType ¢ 00pa3oBaHHEM COJeiH
4eTBepTUYHOrOo amMMoHHA. OrmpeneneHsl (U3WYecKue KOHCTAHTHI CHHTE3UPOBAHHBIX COJNIEH, H3y4eHa WX CTPYKTypa H
noaTBepkaeHa fanupiMu MK-ciektpockonuu.

KnwoueBble ciaoBa: [lukonnHOBas KWCIIOTa, aHWINH, HHTPOAHWINHBI, aMHHO(EHONBI, apOMAaTHYeCKH amuH, N-
MPOTOHUPOBAHUE, YETBEPTHUHBIC AaMMOHUEBBIE COJIH, OPTraHUYECKHI PACTBOPUTEIND.

PIKOLIN KISLOTANING TO‘RTLAMCHI ARILAMMONIY TUZLARI SINTEZI
Annotatsiya

Pikolin kislotasining anilin, izomer nitroanilinlar va aminofenollar bilan reaksiyalaridan to‘rtlamchi arilammoniy tuzlari sintez
gilindi. Reaksiyalarning borishiga erituvchi tabiatining ta'siri o‘rganildi. Pikolin kislotasi aromatik aminlar bilan etanolda xona
haroratida ta'sirlashib to‘rtlamchi ammoniy tuzlarini hosil qgilishi aniglandi. Sintez gilingan tuzlarning fizik doimiyliklari
aniqlandi va tuzilishi 1Q- spektroskopiya usulida o‘rganildi va tasdiglandi.

Kalit so‘zlar: Pikolin kislota, anilin, nitroanilinlar, aminofenollar, aromatik amin, H-protonlanish, to‘rtlamchi ammoniy tuzlari,
organik erituvchi.

Kirish. Malumki karbon kislotalarning almashingan alkil- va arilamidlari amaliy ahamiyati va qo‘llanilish sohasining
kengligi bilan muhim o‘rin tutadi. Kislota amidlarini sintez gilish aminlarga karbon Kkislota, kislota angidridi yoki
galogenangidridlarini ta'sir ettirish orgali olib boriladi. Kislota amidlarini sintez gilishda ko‘p yillar davomida kislota angidridlari
va galogenangidridlaridan foydalanilgan bo‘lib, keyinchalik esa aminlarni kislotalar bilan atsillab kislota amidlarini olishning
qulay usullari ishlab chigilgan. Bu jarayonda kislota bilan aminning ta'sirlashishidan dastlab protonlangan to‘rtlamchi ammoniy
tuzlari hosil bo‘lishi ta'kidlab o‘tilgan bo‘lib, ularga oraliq moddalar sifatida garalib ajratib olinmagan, tuzilishi va hossalari
o‘rganilmagan [1]. Biroq, so‘nggi yillarda bu tuzlar sintezi bilan bog‘liq tadgiqotlar kimyogar olimlarda gizig‘ish uyg‘otmoqda.

Mavzuga oid adabiyotlar tahlili. Karbon kislotalarning to‘rtlamchi ammoniy tuzlarini sintez gilish va tuzilishini
o‘rganishga oid tadgigotlar 20 asrning ohirlariga kelib rivojlana boshlagan. O‘tgan asrda germaniyalik olimlar gahrabo
kislotasining ammiak bilan reaksiyasidan monoammoniyli tuzni sintez gilishgan va tuzning monokristallarini rentgen tuzilish
analizi yordamida o°rganishgan [5]. Dastlabki tadgiqotlardan biri bo‘lgan yana bir ishda to‘rtlamchi ammoniy tuzlarining analitik
kimyoda go‘llanilishi bilan bog‘lig bo‘lgan ma'lumotlar mavjud. Bu ishda bir gator organik karbon Kislotalarning to‘rtlamchi
ammoniy tuzlari olingan va ularning analitik hossalari o‘rganilgan hamda ayrim mineral kislotalarning tuzlari bilan taggoslangan

[6].

Karbon kislotalarning birlamchi, ikkilamchi va uchlamchi alkil- va arilaminlar bilan protonlashgan to‘rtlamchi ammoniy
tuzlarini hosil gilishi olimlar tomonidan keng o‘rganilgan. Reaksiyalar organik erituvchilarda olib borilgan va olingan barcha
tuzlarning fizik doimiyliklari keltirilgan, tuzilishi 1Q, YAMR spektroskopiya usullari va rentgen tuzilish analizi yordamida tahlil
gilingan [7]. Bundan tashgari adabiyotlarda karbon kislota va aminning tuzilishi, hossalari va reaksiya sharoitiga bog‘liq holda
ularning ta'sirlashishidan hosil bo‘ladigan tuzlar supramolekulyar adduktlar ko‘rinishida bo‘lishi mumkinligi ta'kidlangan [10].

- 423 -


mailto:dilnozadm@bk.ru
https://science.nuu.uz/

O‘zMU xabarlari Becruuxk HYY3 ACTA NUUz | KIMYO | 3/1/1 2023

O‘zbekiston Milliy universiteti tadgigotchilari Q.Ahmedov va uning shogirdlari tomonidan H,H-dietilgidrazinga karbon
kislotalar ta'sir ettirib yugori unumlar bilan protonlangan to‘rtlamchi ammoniy tuzlari sintez qilingan [13].

Kafedra tadgigotchilari izlanishlarini davom ettirib gator gidraziniy tuzlarini sintez gilishgan hamda bu tuzlarning
ayrimlari 1,2-kompleks nisbatdagi ion-molekulyar tarkibli bo‘lishi mumkinligini aniglashgan [14].

Adabiyotlarda karbon kislotalarning alkil- va arilammoniy tuzlari yuqori biologik faollikni namoyon gilishi hisobiga
ulardan halg ho‘jaligining koplab sohalarida turli magsadlarda foydalanish mumkinligi ta'kidlab o‘tilgan. Hususan, farmasevtika
va tibbiyotda olib borilgan sinovlar natijasida turli viruslarga va ular keltirib chigaradigan saraton, OIV kabi o‘ta havfli
kasalliklarga garshi samara berishi aniglanmoqgda [17]. Shuningdek, tadgigotlar to‘rtlamchi ammoniy tuzlarini gishlog ho‘jaligida
ham go‘llash mumkinligini ko‘rsatmoqgda [20]. So°‘nggi vyillarda olib borilayotgan izlanishlar natijasida bu birikmalar
biotexnologiya va radiofarmasevtika sohalarining rivojlanishiga hissa qo‘shmoqda [21].

Tajriba natijalari va tahlili. To‘rtlamchi ammoniy tuzlari sinteziga oid izlanishlar natijasi avvalgi ishlarda ham bayon
gilingan bo‘lib, mazkur tadgiqodlar shu ishlarning davomi hisoblanadi.

Tajribalar uchun pikolin kislota, anilin, izomer nitroanilinlar va aminofenollar tanlab olindi. Pikolin kislotasi va
aminlarning gattiq agregat holatdaligini hisobga olib reaksiyalar erituvchilar ishtirokida olib borildi. Aromatik aminlarning H-
protonlanish reaksiyalari uchun proton erituvchi - etanol tanlab olindi. Etanol qutbli organik erituvchi bo‘lib, unda pikolin kislota
va aminlar xona haroratida eriydi. Shu sababli etanolda reaksiyalar xona haroratida reagentlarning 1:1 mol nisbatida olib borildi.
Reaksiyalar quyidagi sxema bo‘yicha boradi:

@
NH, NH3
= =
3TAHOJ
N COOCH N C
(0]
1 2

3a-h

AN

Bu yerda: R = H, 2-NOz2, 3-NOz, 4-NO, 2-OH, 3-OH, 4-OH.

Olib borilgan tajribalarda reaksiya aralashmasi 4-5 kun davomida ochiq idishlarda qoldirildi. Etanol bug‘lanib aralashma
ma'lum bir konsentrasiyaga yetganda tuz kristallari tusha boshlaydi va erituvchi uchib ketishi bilan tuz kristallari idish tubiga
to‘lig tushadi. Reaksiya mahsuloti benzolda yuvilib qo‘shimchalardan tozalandi.

Mazkur usullar asosida pikolin kislotasining anilin va ba'zi almashingan anilinlar bilan reaksiyalari olib borildi va
to‘rtlamchi arilammoniy tuzlari sintez qilindi. Tajriba natijalari quyida 1-jadvalda keltirilgan.

1-jadval.

Pikolin kislotasining anilinlar bilan reaksiyalari mahsulotlari

(erituvchi - etanol, reaksiya harorati 20 °C, davomiyligi 4-5 kun.)
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Tajriba natijalari pikolin kislotaning anilin, izomer nitroanilinlar va aminofenollar bilan reaksiyalarini spirtda xona
haroratida olib borish yuqgori unum bilan protonlangan ammoniy tuzlarini olish imkonini berishini ko‘rsatdi. Bu holatni olingan
to‘rtlamchi ammoniy tuzlarining hosil bo‘lishida proton erituvchi bo‘lgan etanol spirt protoni bilan hosil bo‘lgan anionni,
gidroksil guruhdagi kislorod atomining tagsimlanmagan elektron juftlari hisobiga kationni solvatlashi, buning natijasida esa hosil
bo‘lgan tuzning bargarorligini oshirishi bilan izohlash mumkin. Ushbu jarayonni quyidagi reaksiya sxemasi orqgali ifodalash

mumkin:
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Tajribalar gismi. Sintez gilingan birikmalarning 1Q-spektri Cucrem-2000 ®T-UP markali spektrofotometrda kaliy
bromid bilan tabletka holida 400-4000 sm! soha oralig‘ida olindi.

Fenilammoniy pikolinat (3a). A) Stakanga 0,615 g (0,005 mol) pikolin kislotaning 7 ml etanoldagi eritmasi, 0,465 g
(0,005 mol) anilinning etanoldagi eritmasi solindi, aralashtirildi va xona haroratida hosil bolgan oq iviq cho‘kma filtrlab ajratib
olindi. benzolda yuvib tozalandi va CaClz li eksikatorda quritildi. Mahsulotning suyuglanish harorati 117-118°C. 1Q-spektri
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(sm™): v = 2581 sm™* (*NHs), 5 = 1548-1585 sm™* (*NH3), vas = 1609 sm™* (COO"), vs = 1460 sm™* (COO"), & = 834 sm'?
(CO0O).

2’-Nitrofenilammoniypikolinat (3b). Pikolin kislota va o-nitroanilindan A metodika bo‘yicha sintez qilindi.
Suyuglanish harorati 131-133°C. 1Q-spektri (sm™): v = 2497 sm™* (*NHs), § = 1524-1571 sm™* (*NH3), vas = 1592 sm™* (COO"),
vs = 1452 sm™* (COO"), § = 696 sm™ (COO"), vas = 1698 sm™' (NO2), vs = 1338 sm™! (NO2), § = 749 sm™! (NOz),

3’-Nitrofenilammoniypikolinat (3s). Pikolin kislota va m-nitroanilindan A metodika bo‘yicha sintez qilindi.
Suyuglanish harorati 109°C. IQ-spektri (sm™): v = 2667 sm™ (*NHs), = 1508-1483 sm™ (*NH3), vas = 1620 sm™ (COO"), vs =
1483 sm™ (COO"), & = 668 sm 1 (COO"), vas = 1620 sm™! (NO2), vs = 1324 sm™! (NO2), 5 = 734 sm™! (NO2),

4>~ Nitrofenilammoniypikolinat (3d). Pikolin kislota va p-nitroanilindan A metodika bo‘yicha sintez qilindi.
Suyuglanish harorati 116-118°C. 1Q-spektri (sm™): v = 2699 sm™* (*NHa3), § = 1505-1519 sm™* (*NHs3), vas = 1584 sm™* (COO"),
vs = 1441 sm™* (COO"), § = 697 sm™ (COO"), vas = 1651 sm™' (NO2), vs = 1300 sm™' (NO2), § = 762 sm™! (NOz2),

2’- Gidroksofenilammoniypikolinat (3¢). Pikolin kislota va o-aminofenoldan A metodika bo‘yicha sintez qilindi.
Suyuglanish harorati 128-129°C. 1Q-spektri (sm™): v = 2839 sm™* (*NHa3), § = 1534-1558 sm™* (*NHs3), vas = 1607 sm™* (COO"),
vs = 1414 sm™ (COO"), § = 735 sm™ (COO"), v = 3214 sm™! (OH), & = 1376 sm™! (OH),

3’- Gidroksofenilammoniypikolinat (3h). Pikolin kislota va m-aminofenoldan A metodika bo‘yicha sintez gilindi.
Suyugqlanish harorati 154°C. 1Q-spektri (sm™): v = 2840 sm™ (*NH3), § = 1516-1560 sm™ (*NH3), vas = 1615 sm™ (COO"), vs =
1458 sm™t (COO"), § = 774 smt (COO"), v=3371 sm™! (OH), § = 1379 sm™' (OH),

Xulosa. Olingan natijalar asosida shunday xulosaga kelish mumkinki, 2-piridinkarbon kislotaning anilin va almashgan
anilinlar bilan reaksiyalari xona haroratida etanolda olib borilganda to‘rtlamchi ammoniy turidagi tuzlarning yugori unum bilan
hosil bo‘ladi va tuzlar suv bilan aziatrop aralashma hosil giladigan erituvchilarda gizdirilganda esa suv chigib ketishi natijasida
amidga aylanib ketadi. Shuning uchun tuz hosil qilish reaksiyalarni xona hararoratida qutbli erituvchilarda olib borish va
mahsulotni qayta kristallamaslik lozim.
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STUDYING THE RESULTS OF BINDING OF MENTHOL, LIMONENE AND GERANIOLS WITH BACTERIAL
PROTEIN "2BL8" BY AUTODOCK TOOLS PROGRAM
Annotation

This article discusses the extraction and isolation of terpenoids such as menthol, limonene, and geraniols, as well as the
assessment of their biological activities using the molecular docking technique. Additionally, the concept of molecular docking is
explained. Molecular docking is a computational approach utilized to forecast how a small molecule (ligand) interacts with a
protein or nucleic acid (receptor), including predicting the most favorable positioning of the ligand within the receptor's binding
site and evaluating the energy of interaction between the two molecules.

Keywords: 2BL8, AutoDock, bacteria, geraniol, limonene, menthol, terpenoids, molecular docking, protein.

N3YUYEHHUE PE3YJBbTATOB CBA3BIBAHUSI MEHTOJIA, JUMOHEHA U TEPAHUOJIOB C
BAKTEPUAJIBHBIM BEJIKOM "2BLS8" 110 TIPOI'PAMME AUTODOCK TOOLS
AHHOTaALIUA

B nmanHOIT cTaTthe 00CYXKIAaeTCsl SKCTPAKIMA U BHIICICHUE TEPIICHOUOB, TAKUX KaK MEHTOJ, JJUMOHEH W T'epaHUOJIBI, a TakkKe
OIIeHKa WX OMOJIOTHYECKOH aKTHBHOCTH C TIOMOIIBIO METO/Ia MOJIEKYJSIPHOTO MOKHHTa. Kpome Toro, oOBsCHAETCS KOHIETIUS
MOJICKYJISIPHOTO JOKMHTA. MOJIEKYISAPHBIA AOKHHT — 3TO BBIYUCIHTENBHBIN MOIXOM, MUCIIONB3YyEeMBIH IS MPOTHO3UPOBAHMS
B3aUMOJICUCTBHS HEOONBIION MOJEKyNbl (UraHma) ¢ OCTKOM WM HYKJICHHOBOW KHCIOTOW (pElenTopoM), BKIFOYAs
MPOTHO3UPOBaHUE HauboJice OIAroNMpHUATHOTO IOJOXKEHHUS JIMTaHJa B MECTE CBS3bIBAaHHS pEIENTOpa U OICHKY JHEPTHH
B3aMMO/ICHCTBUS MEXKIY JABYMS MOJIEKYJIaMH.

Knrwouessie cioBa: 2BL8, AutoDock, 6akTepuu, repaHio, THMOHEH, MEHTOJI, TEPIICHOMIbI, MOJICKYJISIPHBINA JOKUHT, OCIIOK.

MENTOL, LIMONEN VA GERANIOL MODDALARINING “2BL8” BAKTERIAL OQSILIGA
BOG‘LANISHLARINI AUTODOCK TOOLS DASTURIDA O‘RGANISH
Annotatsiya

Ushbu magolada mentol, limonen va geraniollar kabi terpenoidlarni ajratib olish va izolyatsiya gilish, shuningdek, molekulyar
biriktirish texnikasidan foydalangan holda ularning biologik faolligini baholash muhokama gilinadi. Bundan tashqari,
molekulyar o‘rnatish tushunchasi tushuntiriladi. Molekulyar doking - bu kichik molekula (ligand) ogsil yoki nuklein kislota
(retseptor) bilan ganday o‘zaro ta'sir qgilishini bashorat gilish uchun ishlatiladigan hisoblash usuli, shu jumladan retseptorning
bog‘lanish joyidagi ligandning eng qulay joylashishini bashorat qilish va ikkalasi o‘rtasidagi o‘zaro ta'sir energiyasini baholash.
Kalit so‘zlar: 2BL8, AutoDock, bakteriyalar, geraniol, limonen, mentol, terpenoidlar, molekulyar o‘rnatish, ogsil.

Introduction. The paper discusses the widespread occurrence of terpenes in nature and their use in various human
activities. It also highlights the medicinal properties of terpenoids obtained from the Labiatae family, which is the most
widespread family in Uzbekistan with a large number of medicinal species. Plants such as rosemary, mountain basil, lemongrass,
lavender, menthol, thyme, and sage contain various terpenoids that are used to prepare medicines for the treatment of various
diseases. However, the extraction of terpenes needs to be done carefully to avoid any negative impact on the atmosphere.
Terpenes can react with elementary radical particles formed in the atmosphere, which can have both positive and negative
effects. For instance, the leaves of the myata plant contain up to 3% essential oils, with 1-menthol being the main component.
Other monocyclic terpenes found in myata include meyatone, methylacetate, pinene, limonene, cineol, jasmon, and pulegone.
Medicines prepared from these substances have antiseptic effects and can treat various ailments such as angina pectoris,
neuralgia, flatulence, liver, and gall bladder diseases. Medicines prepared from these terpenoids can treat ailments such as kidney
diseases, digestive organ diseases, neurosis, bronchial asthma, and anemia. Finally, some terpenes such as menthol, limonene,
and geraniol were isolated and analyzed for their biological activities using special programs.

Literature review. Molecular docking plays a crucial role in drug discovery, as it enables the identification of potential
drug candidates and the optimization of their binding affinity and specificity. Various docking algorithms and scoring functions
have been developed over the years to improve the accuracy and efficiency of molecular docking, and the technique has become
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an essential tool in modern drug design. AutoDock is a widely used software suite for molecular docking simulations, which aims
to predict the binding mode and affinity of ligands to their target proteins. AutoDock is used to generate binding modes of
ligands to the protein of interest, while AutoGrid is used to calculate grid maps for the protein-ligand interaction energy.
AutoDock tools offer an efficient, user-friendly, and accurate way to study protein-ligand interactions, leading to better
understanding of drug-receptor interactions and drug discovery. Here is a literature review on recent research that has utilized
AutoDock Tools for molecular docking:

1. "Virtual screening and molecular dynamics simulations of natural product inhibitors targeting COVID-19 main
protease” by Al-Khafaji et al. (2021) This study used AutoDock Tools to perform virtual screening of natural product compounds
against the main protease of SARS-CoV-2, the virus responsible for COVID-19. The authors identified several potential
inhibitors that showed promising binding affinity and stability in molecular dynamics simulations.

2. "Structure-based design, synthesis and biological evaluation of novel Nrf2 activators" by Chen et al. (2019) This study
used AutoDock Tools to perform molecular docking of novel Nrf2 activator compounds to the Nrf2 transcription factor. The
authors identified several compounds that showed high binding affinity and activation of the Nrf2 pathway in vitro and in vivo.
In conclusion, AutoDock Tools is a widely used software package for molecular docking, and has been utilized in a variety of
studies for drug discovery and other applications. The software has been shown to be effective in identifying potential drug leads
and optimizing their properties, and is likely to continue to be a valuable tool in the field of computational chemistry.

Research Methodology. Bacterial 2BL8 protein is a protein encoded by the 2BL8 gene in bacteria. Its structure has been
resolved using X-ray crystallography and deposited in the Protein Data Bank (PDB) with the ID code 2BL8. The protein belongs
to the superfamily of o/ hydrolases and has been shown to have esterase activity, specifically towards short-chain acyl esters.
Bacterial 2BL8 protein is of interest for its potential use in biocatalysis and for its role in bacterial metabolism. Additionally, it
has been studied for its interactions with ligands and inhibitors using molecular docking simulations, providing insights into its
potential as a drug target. The bacterial protein 2BL8 was downloaded from the Protein Data Bank (PDB) website and prepared
for docking simulations using AutoDock Tools. The protein structure was freed from any non-covalently bound molecules and
assigned hydrogen atoms and Kollman charges. Ligands, namely menthol, geraniol, and limonene, were selected for the docking
simulation and were prepared using the Avogadro software. The structures of the ligands were drawn and optimized, and saved in
PDB format for use in the docking simulation.

Analysis and result

Table 1. Interactions between ligand molecules and protein amino acid residues in the molecular docking complexes.

Ligands Groups involved in hydrogen bonding with the ligand. Active amino acid residues involved in the interaction with the ligand.

Menthol GLN102, ARG85 ARG53, ASN52, ASN56, GLN102, ARG85, ASN58, TYR57, GLY98,

Limonene ASN56 TYR97, GLY98, TYR57, ASN56, ASN52, ASP99, PHE60, ARG85, PHE103, GLN102
Geraniol ILE67, ARG68 THRG64, TYR63, LYS66, ARG68, ILE67,GLU74

1. Molecular docking results of menthol

Picture-1. Interaction between menthol and specific amino acid residues of a protein in the complex formed by the binding of
menthol and the protein.
2. Molecular docking results of limonene
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Picture-2. Interaction between limonene and specific amino acid residues of a protein in the complex formed by the binding of
menthol and the protein.
3. Molecular docking results of geraniol

Picture-3. Interaction between geraniol and specific amino acid residues of a protein in the complex formed by the binding of
menthol and the protein.
Table 2. Binding energies between ligands and protein (AG-binding, kkal/mol)

Limonene Geraniol

Ne Menthol

1. -6,50 -5.61 -5.55
2. -6,44 -5.56 -5.48
3. -5,55 -5.33 -4.99
4. -5,45 -5.35 -4.59
5. -5,43 -5.30 -4.57
6. -5,41 -5.04 -4.54
7. -5,35 -5.02 -4.52
8. -5,09 -5.02 -4.23
9. -5,09 -5.02 -4.24
10. -5,04 -5.02 -3.92

Among the three ligands, it can be seen that menthol has the weakest binding energy with the bacterial protein, as represented by
the AG-binding value of -6.50 (Table-2). This suggests that the interaction between menthol and the 2BL8 protein is relatively
weak compared to the other two ligands. Conversely, the ligand with the highest AG-binding value (the most negative value)
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indicates the strongest binding interaction with the protein. Autodock tools can calculate the binding energy (AG binding)
between a protein and ligand complex using various computational methods, such as molecular docking and scoring functions.
AG binding represents the free energy change that occurs when a ligand binds to a protein and is an important factor in
determining the strength of the binding interaction. Lower values of AG binding indicate a stronger binding affinity between the
protein and ligand, while higher values indicate weaker binding. Autodock tools can be useful for predicting and analyzing
protein-ligand interactions, which has important applications in drug discovery and other areas of molecular biology.

Conclusion. In conclusion, the interaction between the bacterial protein 2BL8 and the ligands menthol, limonene, and geraniol
was studied using Autodock software. The analysis revealed that the binding energy between menthol and the bacterial protein
was the smallest among the three ligands. These findings could have important implications for the development of new drugs or
other molecules that target the bacterial protein 2BLS8.
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FEATURES OF TEACHING THE COURSE OF "TOXICOLOGICAL CHEMISTRY" FOR STUDENTS OF
DIRECTION OF EDUCATION CHEMISTRY OF NATURAL PHYSIOLOGICALLY ACTIVE COMPOUNDS
DIRECTION
Annotation
The article discusses the main methodological approaches, the distribution of study time, forms of control of students' knowledge
on teaching a new course — the course of Toxicological Chemistry, developed for students of the Chemistry of Natural

Physiologically Active Compounds direction.
Key words: Toxicology, toxicological chemistry, chemical-toxicological analysis, toxic substance, poisonous substance,
classification of toxic substances, isolation methods, qualitative and quantitative analysis.

OCOBEHHOCTHU INPENNIOJABAHUSA KYPCA «TOKCUKOJIOT'MYECKAS XUMUSI» AJ151 CTYJAEHTOB
HAIIPABJIEHUSI XUMMSI IPUPOJIHBIX ®U3NOJOT'MUECKU AKTUBHBIX COEJIUHEHUN
AHHOTAIHs
B cTathe paccMaTpuBarOTCs OCHOBHBIC METOAMYCCKUE MOXOIBI, PACIPEICIICHIE YICOHOTO BpEMEHH, ()OPMBI KOHTPOJIS 3HAHHIA
CTY/ICHTOB TIO IMPEMOJAaBaHUIO HOBOTO y4eOHOTO Kypca — Kypca TOKCHKOJIOTHUECKON XUMHHU, pa3pabOTaHHOTO Ui CTYACHTOB

HanpapieHUss XUMHUH TPUPOAHBIX (PU3NOIOTHIECKH aKTHBHBIX COCTUHECHHH.
Kinwuesbie ciioBa: TOKCHKOIOTHS, TOKCHKOIOTHYECKAsS XUMUS, XUMUKO-TOKCHKOJIOTMUECKHI aHAalIn3, TOKCHYECKOE BEIECTBO,
SITOBUTOE BELIECTBO, KJIACCU(HUKALNS TOKCHYHBIX BELIECTB, METOABI BBIICICHNS, KAYECTBEHHBIM M KOMUYECTBEHHBIN aHAIHN3.

TABIIY FIZIOLOGIK FAOL BIRIKMALAR KIMYOSI TA'LIM YO*‘NALISHI TALABALARI UCHUN
“TOKSIKOLOGIK KIMYO” KURSINI O‘QITISHNING O‘ZIGA XOS TARAFLARI
Annotatsiya

Magqolada Tabiiy fiziologik faol birikmalar kimyosi yo*‘nalishi talabalari uchun ishlab chigilgan yangi o‘quv kursi - Toksikologik
kimyo kursini o‘gitishning asosiy uslubiy yondoshishlari, o‘gitish vagtining tagsimlanishi, talabalar bilimini baholash shakllari
ko‘rib chigilgan.

Kalit iboralar: Toksikologiya, toksikologik kimyo, kimyoviy-toksikologik analiz, toksik modda, zaharli modda, toksik moddalar
klassifikasiyasi, ajratib olish usullari, sifat va migdoriy analiz.

Kirish. Hozirgi davrda jamiyatda mavjud bo‘lgan ba'zi muammolar ta'lim oldiga yangi vazifalarni go‘ymoqda. Bu
aynigsa oliy ta'limga, xususan, kimyo va farmasevtika ta'lim yo‘nalishlariga tegishlidir [1]. Bugungi kunga kelib jamiyatni
o‘ylantiradigan muammolardan biri atrof-muhitning global ifloslanishi va u bilan bog‘lig ravishda insoniyatga kimyoviy
yuklamaning ortib borishidir. Bundan tashqgari, inson, flora va fauna uchun potensial xavfli bo‘lgan kimyoviy birikmalar soni
hozirgi kunlarda juda ortib ketgan. Hayotning har bir sohasida kimyoviy birikmalarning dori vositalari, pestisidlar, maishiy
kimyo vositalari va hokazolar sifatida keng go‘llanishi asosida bo‘lishi mumkin bo‘lgan zaharlanishlarning imkoniyati yotadi.
Oxirgi yillarda jahonning deyarli barcha rivojlangan mamlakatlarida narkotik va kuchli ta'sir etuvchi dori vositalari bilan
zaharlanishlar sonining ortib borayotganligi gayd etilmogda. Bundan tashqgari, atrof-muhitning — suv, havo, tuprog, 0zig-ovgat —
sanoat chigindilari bilan ifloslanishi, zaharli moddalarning ushbu ob'ektlarda to‘planishi ham ma'lum sharoitlarda
zaharlanishlarga olib kelishi mumkin.

Toksikologik kimyo — kimyo fani dissiplinalari orasida alohida o‘ringa ega bo‘lgan amaliy kimyoviy fandir.
Toksikologik kimyo kundalik amaliyot bilan juda yagin bog‘langan, chunki kimyoviy-toksikologik analizning ma'lumotlarisiz
odamlarning toksik zaharlanishi vaqgtida davolash chora-tadbirlarini to‘g‘ri tashkil etish yoki o‘limga olib kelgan zaharlanishlar
bo‘yicha haggoniy xulosalarni to‘g‘ri shakllantirish mumkin emas.

Toksikologik kimyo dissiplinasini o‘rganishdan magsad kimyogar - ekspertlarni tayyorlashdan iboratdir. Toksikologik
kimyoni o‘gitish 60530100 — Tabiiy fiziologik faol birikmalar kimyosi yo‘nalishi bo‘yicha namunaviy dastur asosida amalga
oshiriladi. Kurs davomida talabalar toksikologik kimyoning nazariy asoslari, toksik moddalarning sinflari va ularning kimyoviy-
toksikologik xarakteristikasi bilan tanishadilar. Toksikologik kimyoni o‘gitish organik sistemalarning faoliyati gonunlarini
chuqur tushunish asosida professional masalalarni samarali hal etish va tashkillashtirish uchun zarur bo‘lgan asosiy
kompetensiyalarni shakllantirishga garatilgan.

Mavzuga oid adabiyotlar tahlili. Toksikologik kimyo — toksik moddalarni va ularning metabolitlarini biologik
materiallar va atrof-muhit ob'ektlaridan ajratib olish, ularni sifat va migdoriy jihatdan aniglash usullarini, xossalarini o‘rganuvchi
fan bo‘lib, toksikologiya fanining bir bo‘limi hamdir [1].

Sud-kimyoviy ekspertizasini o‘tkazish, sud-medisina ekspertlarining huquq va burchlari, sud-kimyoviy va kimyoviy-
toksikologik analizlarni o‘tkazish asoslari, zaharlar va zaharlanishlarning klassifikasiyasi, o‘tkir zaharlanishlarda olib borilishi
kerak bo‘lgan detoksikasiya usullari toksikologik kimyoning umumiy masalalariga kiradi [4].
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Toksikologik kimyo kursini o‘rganishda asosiy masalalar — toksik modda va uning metabolitlarining toksikologik
ahamiyati, o‘rganilayotgan ob'ektlardan ularni ajratib olish va tozalash usullari, sifat jihatdan aniglash va miqgdorini bilish
usullaridan iborat. Mavzularning ketma-ketligi kimyoviy-toksikologik analizda gabul gilingan toksikantlarni ajratib olish usullari
bilan uyg‘unlikda belgilanadi.

Toksikologik kimyo kursini o‘rganish qgator dissiplinalarning muvaffagiyatli ozlashtirilishini tagozo giladi. Jumladan,
ushbu kursni o°zlashtirishda organik kimyo, analitik kimyo, noorganik kimyo, fizik va kolloid kimyo, biokimyo kabi fanlarni
o‘zlashtirish natijasida olingan bilimlar zarur. Toksikologik kimyoni o‘qitish ushbu nazariy bilimlarni mustahkamlashga va yangi
amaliy bilim va ko‘nikmalarning shakllantirilishiga yordam beradi. Yuqorida keltirilganlarni hisobga olgan holda toksikologik
kimyoni o‘qitish bo‘lajak kimyogarlar uchun dolzarb ekanligini tushunish mumkin.

Tadgigot metodologiyasi. Toksik moddalarning hilma-xilligi va sonining ko‘pligi, biologik ta'sir mexanizmlarining
turli-tumanligini hisobga olgan holda, zaharli moddalar turlicha klassifikasiyalanadi. Kimyoviy-toksikologik analiz magsadlari
uchun zaharli moddalarni ajratib olish usullari bo‘yicha klassifikasiya gilish eng ko‘p amaliy ahamiyatga ega [2]. Ushbu
klassifikasiyaga binoan toksikologik kimyo kursida zaharli va kuchli ta'sir etuvchi moddalar toksik moddalarning 7 ta gruppasiga
mos keluvchi bloklara ajratiladi va laboratoriya yoki amaliy mashg‘ulotlar davomida talabalarga o‘rgatiladi:

1.Biologik materialdan suv bug‘i yordamida haydash bilan ajratib olinadigan moddalar — “uchuvchan zaharlar”. Bu
gruppaga sianid kislotasi va uning tuzlari, ba'zi spirtlar, formal'degid, aseton, fenol, alifatik uglevodorodlarning xlorli hosilalari,
sirka kislotasi, etilenglikol’, tetraetilgo‘rg‘oshin va boshqalar kiritilgan.

2.Biologik materialdan nordonlashtirilgan suv yoki spirtda tindirish yordamida ajratib olinadigan moddalar. Bu gruppaga
alkaloidlar va ularning sintetik analoglari, barbituratlar va boshqga toksik sintetik organik birikmalar kiritilgan.

3.Biologik materialdan suvda (nordonlashtirilmagan va ishqorlashtirilmagan) tindirish yordamida ajratib olinadigan
moddalar. Bu gruppaga mineral kislotalar, o‘yuvchi ishqorlar, ba'zi mineral kislotalarning tuzlari kiritilgan.

4.Biologik materialdan suv bilan aralashmaydigan organik erituvchilarda (nordonlashtirilmagan va ishqorlashtirilmagan)
tindirish yordamida ajratib olinadigan moddalar. Bu gruppaga asosan zaharli ximikatlar (pestisidlar) kiritilgan.

5.Ajratib olinishi uchun biologik materialni mineralizasiya qilish usuli talab etiladigan moddalar. Bu gruppaga metall
zaharlari kiritilgan (“metall zaharlari”: simob, bariy, qo‘rg‘oshin, marganes, xrom, kumush, mis, surma, mish'yak, vismut, rux,
kadmiy va talliyning toksik birikmalari).

6.Tadqiq etilayotgan ob'ektdan ajratilmagan holda bevosita biologik materialning o‘zida aniglanadigan moddalar. Bu
gruppaga is gazi - uglerod monooksidi kiritilgan.

7.Ajratib olishning maxsus usullarini talab giluvchi moddalar - ftoridlar va kremneftoridlar.

Hozirgi davrda kimyoviy etiologiyaga ega bo‘lgan intoksikasiyalar orasida dori preparatlari va narkotik moddalar bilan
zaharlanish jahondagi ko‘pchilik mamlakatlarda yetakchi o‘rinni egallaydi. Yoshlar orasida narkomaniyaning targalishi bilan
bog‘liq bo‘lgan narkotik vositalarning dozasini oshirib yuborishdan tashgari, bu kabi zaharlanishlarning sabablari o‘z-o‘zini
davolash yoki suigasdlar bilan bog‘liqdir. Psixotrop ta'sirga ega bo‘lgan dorilar — barbitur kislotasining, fenotiazinning, 1,4-
benzodiazepinning hosilalari bilan zaharlanishlar ko‘p uchraydi, keyingi o‘rinda narkotik moddalar bilan zaharlanishlar, gator
holatlarda esa aralash xarakterdagi zaharlanishlar uchraydi [5]. Shuning uchun o‘quv vagtining eng ko‘p gismi ham gonuniyatli
ravishda dorivor preparatlarning toksikologiyasiga bag‘ishlangan. Mashg‘ulotlarda talabalar piridin va piperidin, tropan, xinolin,
izoxinolin, fenantrenizoxinolin, indol, purin, barbitur kislotasi, pirazol, p-aminobenzoy kislotasi, 1,4-benzodiazepin, fenotiazin,
kannabinoidlar va fenilalkilaminlarni ajratib olish, identifikasiya gilish, migdoran aniglashga bag‘ishlangan masalalar bilan
tanishadilar [2].

Tahlil va natijalar. Toksikologik kimyoni o‘rganishning o‘ziga xos xususiyatlari. O‘quv jarayonida o‘qgitiladigan
“Analitik kimyo” fani namuna tayyorlash masalalarining, murakkab aralashmalarning sifat va miqdoriy tarkibini aniqlash,
biologik ob'ektlarda toksik moddalarni aniglashning nazariy va amaliy asosini, hamda analiz natijalarini statistik gayta ishlash
usullarining asosini tashkil etadi. Birog, Kimyoviy-toksikologik analizning vazifalari biologik materialda endogen va ekzogen
moddalar mavjud bo‘lib turgan holatda toksikantlarning o‘ta kam miqdorlarini aniglash zarurati bilan bog‘lig. Ushbu holat
biologik materialdagi tadqiq etiladigan namunani tayyorlash va ajratib olish usulini tanlash bosgichlarini o‘tkazishga, ya'ni tadqiq
etilishi kerak bo‘lgan toksik moddalar va ularning metabolitlarini identifikasiya gilish va aniglash bosgichlaridan avval keladigan
bosgichlarni aniq va to“g‘ri o‘tkazilishini tagozo etadi [2].

Toksikologik kimyo kursini o“gitish davomida quyidagi amaliy mashg‘ulotlarni o‘tkazish ko‘zda tutilgan:

“Biologik materialdan suv bug‘i bilan haydab ajratib olinadigan zaharli va kuchli ta'sir etuvchi moddalar. “Uchuvchan”
zaharlar. Sianid kislotasi”,

“Biologik materialdan suv bug‘i bilan haydab ajratib olinadigan zaharli va kuchli ta'sir etuvchi moddalar. “Uchuvchan”
zaharlar. Etil spirti”,

“Barbituratlarni aniqlash usullari (barbamil, barbital, fenobarbital)”,

“Ksantin hosilalarini aniglash usullari (ksantin, kofein, teobromin, teofillin)”,

“p-Aminobenzoy kislotasining hosilalarini aniqlash usullari”,

“Tropan, xinolin va izoxinolin alkaloidlarini aniqlash usullari”,

“Indol, piridin va piperidin alkaloidlarini aniglash usullari”,

“Narkotik moddalar — morfin va kodeinni aniqlash usullari”,

“Narkotik moddalar — kannabinoidlarni aniqlash usullari”.

Bulardan tashqari “metall zaharlari”, kislotalar, asoslar, tuzlar, pestisidlar, uglerod monooksidi kabi toksik moddalarni
aniqlash usullari bilan ham talabalar amaliy mashg‘ulotlarda tanishadilar.

O‘quv jarayonida bilimlarni nazorat qilish shakllari. Toksikologik kimyo kursi bo‘yicha ma'ruza va amaliy
mashg‘ulotlar davomida talabalarga berilayotgan ma'lumotlar hajmining kattaligi, o‘gituvchiga talabaning bilimini obyektiv
baholash imkonini beruvchi turli nazorat shakllaridan foydalanishni talab giladi. Talabalarning o‘quv faoliyatini nazorat qgilishni
to‘g‘ri tashkillashtirish o‘gituvchiga talabalar olayotgan bilim ko‘nikma va malakalarni sifatli baholash, ma'lum mavzu
o‘rganilayotganda ularga yordam berish, o‘gitishning go‘yilgan magsadlariga erishish imkonini beradi. Bu esa talabalarning
bilim olish qobiliyatlarining rivojlanishi uchun optimal sharoitlarni yaratishga va mashg‘ulotlarda ularning mustaqil
izlanishlarining aktivlashishiga olib keladi [8].
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Toksikologik kimyoni o‘gitishda og‘zaki so‘rash bilan birga test nazorati, variantlardan iborat nazorat ishlarini o‘tkazish
ko‘zda tutilgan. Bilimlarni tekshirishning an'anaviy shakli bo‘lgan og‘zaki so‘rash ko‘pincha har bir talabaning bilim va
ko‘nikmalarini baholashni talab giluvchi nazoratning individualligini ta'minlab bera olmaydi [10]. Nazorat shakli sifatida
testlardan foydalanish esa gisqa vaqt davomida o‘quv materialining barcha talabalar tarafidan gay darajada o‘zlashtirilganligini
aniglash imkonini, va keyinchalik har bir talaba bilan individual ishlash yo‘nalishini aniglash imkonini beradi. Talabalar tarafidan
bajarilayotgan ishlarning teng baholi ekanligi barcha talabalarga bir hil talablar qo‘yishga imkon beradi, o‘gitish natijalarini
baholashning ob'ektivligini oshiradi. Quyida 10 ta savoldan tashkil topgan va har bir savol bitta to‘g‘ri javobga ega bo‘lgan test
variantlaridan misollar keltirilgan:

- Biologik materialdan suv bilan aralashmaydigan organik erituvchilarda (nordonlashtirilmagan va ishqorlashtirilmagan)
tindirish yordamida ajratib olinadigan moddalarni ko‘rsating:

A. Mineral kislotalar, o‘yuvchi ishqorlar, ba'zi mineral Kislotalarning tuzlari

B. Zaharli ximikatlar

V. Alkaloidlar va ularning sintetik analoglari, barbituratlar va boshga toksik sintetik organik birikmalar

G. Sianid kislotasi va uning tuzlari, ba'zi spirtlar, formal'degid, aseton, fenol, alifatik uglevodorodlarning xlorli hosilalari,
sirka kislotasi, etilenglikol’, tetraetilgo‘rg‘oshin va boshqalar.

- Sirka kislotasini, quyida keltirilayotgan reaksiyalarning biridan tashqgari, barchasi bilan aniglash mumkin...

A. Etilasetat hosil bo‘lishi reaksiyasi

B. Indofenol hosil bo‘lishi reaksiyasi

V. Kakodil oksidi hosil bo‘lishi reaksiyasi

G. Temir (111) xloridi bilan kompleks hosil bo“lishi reaksiyasi.

- Biologik materialda qo‘rg‘oshin kationi mavjudligi gaysi reaksiya bilan isbotlanadi?

A. Ditizon bilan reaksiyasi yordamida

B. Natriy xlorid bilan reaksiyasi yordamida

V. Malaxit yashili bilan reaksiyasi yordamida

G. Brilliant yashili bilan reaksiyasi yordamida

- Nasha o‘simligining turli gismlaridan ajratib olingan kannabinoid narkotik vositalar...

A. Afyun

B. Psilosin va psilosibin

V. Marixuana, gashish, gashish moyi

G. Lizergin kislotasining dietilamidi

- Biotransformasiyaning 1-fazasiga qaysi reaksiyalar kiradi?

A. Toksik moddalarning oksidlanishi, gaytarilishi, funksional gruppalarning hosil bo‘lishi reaksiyalari

B. Funksional gruppalarning kon'yugasiyasini belgilovchi reaksiyalar

V. Toksik moddalarning ogsillar bilan kompleks hosil qilishi reaksiyalari

G. Glyukuron, sul'fat va sirka kislotalari bilan kon'yugatlar hosil bo‘lishi reaksiyalari

x /\I/CHB

| = NH,
- Psixoaktiv xususiyatlarga ega va keng targalgan narkotik modda...
A. Amfetamin
B. Metamfetamin
V. Metkatinon (efedron)
G. Efedrin
- Suvli ajralmada nitritlarni sifat jihatdan aniglash gaysi reaktiv bilan olib boriladi?
A. Sul'fat kislotasi ishtirokida kaliy yodid bilan
B. Alizarin bilan
V. Yodning gaytarilish reaksiyasi bo‘yicha
G. Natriy xlorid eritmasi bilan
- Asetilxolinesteraza fermentini ingibirlovchi pestisidlar...
A. Xlororganik birikmalar
B. Nitrobirikmalar
V. Fosfororganik birikmalar
G. Bipiridil hosilalari
- Quyidagi struktura gaysi narkotik moddani ishotlash bo‘yicha o‘tk%:illadigan reaksiyada hosil bo‘ladi?

H EL

A. Morfin

B. Kokain

V. Del'ta-9-tetragidrokannabidiol kislotasi

G. Psilosin

- Biologik materialda talliy kationini aniglash reaksiyasi...
A. Mochevinaning to‘yingan eritmasi bilan reaksiyasi

B. Ditizon bilan reaksiyasi

V. Kaliy peryodat bilan reaksiyasi
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G. Natriy dietilditiokarbaminat bilan reaksiyasi

Toksikologik kimyoni muvaffagiyatli o‘rganish toksik moddalarni ajratib olish, identifikasiya gilish, migdorini aniglash
bo‘yicha ko‘rilayotgan usullarning nafagat nazariy asoslarini chuqur bilishni, balki kimyoviy-toksikologik analizning konkret
usullarining amalda go‘llanishi hagidagi tasavvurlarning shakllanishini ham talab giladi. Shuning uchun “Toksikologik
kimyo”ning asosiy bo‘limlarini o‘rganishda amaliy mashg‘ulotlarda beriladigan nazorat savollarining ahamiyati katta. Quyida
misol tarigasida ushbu nazorat savollaridan ba'zilari keltirilgan:

1. Toksik ta'sirning umumiy xarakteristikasi.

2.«Zahar» tushunchasiga ta'rif bering.

3.0rganizmga tashgaridan tushadigan, organizmga kimyoviy va fizik-kimyoviy ta'sir o‘tkazadigan va ma'lum
sharoitlarda, kichik dozalarda ham, zaharlanishni keltirib chigara oladigan moddalarga nima deyiladi?

4.Intoksikasiya ganday holat?

5.Toksik moddalarni bir marta gabul gilish yoki letal dozada gabul gilish natijasida sodir bo‘ladigan zaharlanish.

6.0rganizmga zahar bilan birga tushayotgan boshga moddalarning mavjudligi tufayli zaharli moddalarning ta'siri
sirnergizm tufayli ganday effektga olib keladi? Misol keltiring.

7. Organizmga zahar bilan birga tushayotgan boshga moddalarning mavjudligi tufayli zaharli moddalarning ta'siri
anatagonizm tufayli ganday effektga olib keladi? Misol keltiring.

8. Toksik moddaning toksiklik darajasi uning gaysi xossalari bilan belgilanadi?

9. Moddaning, toksik jarayonning boshlanishini inisiasiya giluvchi, nishon-strukturalarga yetib borish xususiyati uning
gaysi xususiyatini belgilaydi?

10. Toksikant va nishon-struktura orasida hosil bo‘layotgan bog‘ning tabiati va mustahkamligi, organizmda gomeostazni
ushlab turishda nishon-strukturalarning ahamiyati toksikantning gaysi xususiyatini ko‘rsatadi?

Xulosa. “Tabiiy fiziologik faol birikmalar kimyosi” ta'lim yo‘nalishi talabalari uchun birinchi bor o‘zbek tilida
“Toksikologik kimyo™ kursi o‘qitildi va o‘qitish jarayoni 23 ta ma'ruzalarning matni, tagdimotlari va testlari bilan ta'minlandi.
Ishlab chigilgan ma'ruzalar matni asosida “Toksikologik kimyo™ darsligi shakllantirildi.

“Toksikologik kimyo” kursini o‘qitish jarayonida “Tabiiy fiziologik faol birikmalar kimyosi” ta'lim yo‘nalishi talabalari
bo‘lajak kimyogar-ekspert uchun zarur bo‘ladigan nazariy bilim va gator amaliy ko‘nikmalarga ega bo‘ladilar, ya'ni kimyoviy
birikmalarni, ularning fizik-kimyoviy xossalari va obyektning tabiatiga bog‘liq ravishda, to‘g‘ri ajratib olish va analiz gilish
usullarini tanlash; organik va noorganik tabiatga ega bo‘lgan kimyoviy birikmalarni analiz qilish usullarini bilish; toksik
moddalar va ularning metabolitlarini aniglashda kimyoviy va fizik-kimyoviy usullardan foydalanish; kimyoviy-toksikologik
analiz natijalariga baho bera olish.

Toksik moddalar va ularning metabolitlarini biologik ob'ektlardan ajratib olish asosiy usullarini, ularni aniglash usullarini
o‘zlashtirgan “Tabiiy fiziologik faol birikmalar kimyosi” ta'lim yo‘nalishi bitiruvchilari kelgusida toksikologik kimyo bo‘yicha
ixtisoslikka ega bo‘lishlari uchun yetarlicha umumiy tayyorgarlikka ega bo‘ladilar.
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OBTAINING SUPERPLASTICIZERS BASED ON PYROLYSIS COARSE TAR PRODUCTS
Annotation

The process of obtaining naphthalene, indene and phthalic anhydride based on the distillation of liquid and solid fractions of
heavy pyrolysis products has been implemented, the quantitative and qualitative composition of resin samples and the products of
processing of their fraction has been determined. Superplasticizers-additives for cement have also been created, their strength, the
average density of cement particles, the influence of the amount of superplasticizers and the duration of their operation on the
properties of the material have been studied.

Key words: Pyrolysis heavy distillate, naphthalene, indene, phthalic anhydride, superplasticizer.

MNOJYYEHHUE CYIIEPINIACTU®UKATOPOB HA OCHOBE IPOJAYKTOB ITUPOJIN3A
AnHOTanuUst

PeanmmsoBaH mpouecc moiydeHus HadTaIMHA, WHIACHA M (TAICBOrO aHTMAPHIA HA OCHOBE IEPErOHKH JKUAKOW M TBEpHOU
(pakuil TSHKENBIX NPOIYKTOB MHPONIN3a, ONPEeNIeH KOJINYECTBCHHBIH W KayeCTBEHHBIH cocTaB 00pa3IoB CMOJ U MPOJYKTOB
nepepaboTkn ux Qpaxouu. Takke cO3maHBI CyNepIUIacTH(HUKATOPHI-T100aBKH K IEMEHTY, M3YYeHBl UX IPOYHOCTH, CPEIHSS
IUIOTHOCTh YAacTHI[ [IEMEHTA, BIMSHUE KOJMYECTBA CYNEpIUIaCTU(GHUKATOPOB U MPOJODKUTEIBHOCTH UX AEHCTBHS Ha CBOWCTBA
MaTepHana.

KnioueBsbie ciioBa: TspKenmblil MUPONTHU3HBIN TUCTHILIAT, HAQTAIMH, HHACH, (TaNeBBIi aHTUAPHI, CYIEp TUIACTU(HUKATOP.

OG‘IR PIROLIZ MOYLARI ASOSIDA SUPERPLASSIFIKATORLAR OLISH
Annotatsiya
Og‘ir piroliz mahsulotlarining suyuq va qattiq fraksiyalarini distillash asosida naftalin, inden va ftal angidrid olish jarayoni
amalga oshirildi, smola namunalari hamda ularning fraksiyasini gayta ishlash mahsulotlarining miqdoriy va sifat tarkibi
aniglandi. Sement uchun superplassifikatorlar va Katalizatorlar yaratilgan, ularning mustahkamligi, sement zarrachalarining
o‘rtacha zichligi, moddalar migdori va ularning ishlash muddatining material xossalariga ta’siri o‘rganilgan.
Kalit so‘zlar: Og‘ir piroliz distillati, naftalin, inden, ftal angidrid, superplassifikator.

Introduction. The purpose of pyrolysis processes, which are extremely common in modern world petrochemistry, is to
obtain lower olefins, mainly ethylene, they are a valuable raw material for the synthesis of the most important petrochemical
products [1].

During pyrolysis, ethylene, propylene, butylene and butadiene, a significant amount of benzene, aromatic hydrocarbon
derivatives such as toluene, xylene, indene, naphthalene, anthracene are released. Ethylene obtained by pyrolysis is used for the
production of ethylene oxide, ethyl alcohol, polymers, styrene, plastics and other products. The main areas of use of liquid
pyrolysis products are the production of benzene and other aromatic hydrocarbons, oils from polymer resins, diesel fuels, carbon,
and high quality coke [4].

To improve the quality of the cement composition, it is important to use highly effective plasticizing additives. In the
construction industry, to regulate the processes of structure formation and rheological properties of concentrated suspensions,
superplasticizers are used - chemical additives that allow you to change the mobility of raw materials and the properties of
finished products. One of the urgent tasks today is the search for new effective additives that allow you to change the interface
and change the rheological properties of the dispersion [8].

Research methods. For the first time, catalysts of the VBS-33, VBS-44, VVBS-55, VBS-66 types have been created for
the separation of naphthalene and indene fractions from secondary products of gas chemistry at various temperatures and the
production of plasticizers. UV spectroscopy, Raman spectroscopy, gas chromatography, mass spectrometry, differential thermal
analysis-DTA methods were used in the work. Heavy pyrolysis oil from gas processing plants, naphthalene, indene and their
homologues, plasticizers for concrete and cement, phthalic anhydride, naphthalene.

Analysis of the results. The main direction of the economic development of the Republic is the development of natural
resources, their use, large-scale modernization of industrial production, technical and technological renewal, the introduction of
modern scientific achievements and progressive innovative technologies in production, the creation of competitive, import-
substituting products with stable demand in the world market.
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The Ustyurt gas-chemical complex is one of the largest enterprises for the production of polymer products in Central
Asia, based on the processing of natural gas in the Ustyurt region. The total annual production capacity of the complex is 387
thousand tons of polyethylene and 83 thousand tons of polypropylene. This produces more than 102 thousand tons of pyrolysis
distillates, 8 thousand tons of pyrolysis oil and 10 thousand tons of resin. pyrolysis distillates, pyrolysis oils and resin products
generated in this process are not recycled.Pyrolysis distillates and pyrolysis oils naphthalene, aromatic hydrocarbons are currently
the main secondary raw materials for the production of valuable chemical products needed for industrial needs. The processing of
heavy fractions of liquid pyrolysis products and the introduction of these products into practice in the future are considered
relevant, allowing the production of expensive and necessary products based on modern technologies. Due to the lack of
acceptable technologies for the processing of pyrolysis waste for the production of indene, naphthalene and its homologues,
phthalic anhydride is not produced in the country. Therefore, research aimed at developing technologies for processing waste
from gas chemical complexes is an urgent task and requires its own solution.

Pyrolysis distillate and pyrolysis oil, as well as heavy fractions of liquid pyrolysis products, are secondary raw materials
with great potential for the production of naphthalene, aromatic hydrocarbons, indene, phthalic anhydride and other valuable
chemical products.

At present, modern technology allows us to produce expensive and necessary products. Due to the lack of acceptable
technologies for the processing of pyrolysis waste for the production of indene, naphthalene and its homologues, phthalic
anhydride is not produced in our country. Therefore, research aimed at developing an integrated technology for processing waste
from gas chemical complexes operating in the republic is an urgent task and requires its solution.

The process of thermal pyrolysis of hydrocarbon raw materials is the main method for obtaining low molecular weight
unsaturated hydrocarbons - olefins (alkenes) - ethylene and propylene. The main areas of use of liquid pyrolysis products are the
production of benzene and other aromatic hydrocarbons, naphthalene, petroleum polymers, gasoline, raw materials for the
production of high quality coke, etc.

Currently, due to the reduction in oil production in the petrochemical industry, the problem of expanding the raw material
base for the production of aromatic hydrocarbons and their various derivatives is exacerbated. Heavy pyrolysis products indene
and naphthalene, as well as their homologues, are of great interest as a potential raw material for the production of petrochemical
products.

Secondary gas chemical products at different temperatures were separated into naphthalene and indene fractions. Based
on the obtained products, catalysts of various compositions (VBC-33, VBC-44, VBC-55, VBC-66) were created [6].

In Uzbekistan, ethane, propane-butane fractions and gas condensates are the priority raw materials for thermal pyrolysis
of hydrocarbons. In the course of the study, heavy fractions of liquid and solid pyrolysis products, secondary gas chemical
products, and the chemical composition of the pyrolysis distillate were studied. Analysis of the results showed that the secondary
products isolated from heavy pyrolysis are a liquid with a pungent odor, in the form of a dark brown fat-like liquid, and the
composition of the resulting pyrolysis raw material is unstable.

In order to use liquid pyrolysis products as secondary raw materials and develop a technology for its processing, work
was carried out to study the chemical composition of pyrocondensate produced in the Ustyurt Gas Chemical Complex.

Table 1.
Chemical composition of pyrolysis distillate
Number of Alkanes Dienes Olefins Cycloalkanes Arenas Total
carbon atom
5 0.8 0,89 4,91 0,19 0 6,79
6 0,22 0,41 3,87 0,41 32,94 37,85
7 0,25 0,14 0,84 0,45 11,23 12,91
8 0,12 0,08 0,18 0,48 9,75 10,61
9 0,04 0,1 0,04 0,15 7,56 7,89
10 0,03 0,11 9,07 04 5,23 14,84
11 0,18 0,69 2,95 0 0,47 4,29
12 0 0,15 1,84 0 0 1,99
Total 1,64 2,57 237 2,08 67,18 97,17

Fractions of naphthalene and its homologues were isolated from heavy pyrolysis resin by dealkylation and rectification.
The production of naphthalene is carried out on the basis of local raw materials, which positively affects the efficiency of the
entire process of processing heavy pyrolysis resin. At the same time, the main problem of the effective use of heavy pyrolysis
products is associated with asphaltenes and mechanical impurities in its composition.

The isolated products from heavy pyrolysis oils are odorless and depend on the composition of the feedstock.
Pyrocondensates from heavy pyrolysis products containing indene and naphthalene make it possible to synthesize phthalic
anhydride on their basis [7].

Table 2

Qualitative and quantitative composition of heavy pyrolysis resin samples

Substances Quantity, Compliance degree Retention time, minutes
%
1 Inden 9,33 93 12,30
2 1-methylindene 8,96 96 14,72
3 Naphthalene 41,51 90 15,47
4 1-methylnaphthalene 8,61 97 17,59
5 2-methylnaphthalene 16,25 96 17,34
6 1-ethyl naphthalene 1,77 90 18,78
7 1,6-dimethylnaphthalene 171 95 19,18

The qualitative and quantitative composition of heavy pyrolysis resin samples was studied. The studies were carried out
using an Agilent 5977-A 30m x 0.25mm gas chromatograph, the composition of the prepared sample was analyzed by chromato-
mass spectroscopy, the results are shown in Table 2.
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In the construction industry, superplasticizers are used to control the process and structure formation and rheological
properties of organic chemical additives-concentrated suspensions, which make it possible to purposefully change the fluidity of
mixtures of raw materials and the properties of finished products.

Based on this, in the course of the work, a superplasticizer was synthesized based on naphthalene, obtained from
secondary raw materials of production. The resulting hydrolyzed polyacrylonitrile, the synthesized superplasticizer, and the
diluted superplasticizer were analyzed by UV spectroscopy (Fig. 1).

CERENY M6 | P
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A) b) O
a) hydrolyzed polyacrylonitrile; b) synthesized super plasticizer; ¢) molten super plasticizer.

Portland cement grade PS 400 D-20, gypsum and cement with a high aluminum content were chosen as a dry building
material for testing superplasticizers, and the effect of superplasticizers on the properties of these products was studied (table 3).

Table 3

Test results of cement with synthesized superplasticizer

Mass of The number of additives by weight of WIC ratio Average density, g/cm® Density after 28 days,
Ne cement, g cement, % MPa
100 - 0.31 2.065 25
100 0.05 0.30 2.05 25
100 0.2 0.29 2.142 27
100 0.5 0.28 212 28
100 0.8 0.27 2.15 30
100 1 0.27 2.192 31

Superplasticizers were added up to 1% by weight of the binder. The addition of superplasticizers by more than 1% in
most cases led to a decrease in the strength of the cement.

Table 4
Test results of cement pastes with synthesized superplasticizer and high aluminum content
Ne Amount of cement, g The amount of additives by weight WIC ratio Average density, g/cm® Density after 28 days, Mpa
of cement, % QMQ 310-2003
1 100 - 0.43 6 37
2 100 0.02 0.43 6 38
3 100 0.2 0.43 7 42
4 100 0.5 0.43 8 45
5 100 0.8 0.43 11 50
6 100 1 0.43 13 54
7 100 1 0.39 6 66

The analysis of the obtained results shows that by adding a superplasticizer to the mass at a constant water-cement ratio,
the strength of the product increases, and the average density of cement particles increases with an increase in the amount of
superplasticizer, which indicates the durability of the cement mixture, and the duration of its operation improves.

As can be seen from Table 4, with the addition of a superplasticizer, the fluidity of high-aluminum cement is 13 sm.
Comparison of these results with conventional cement compositions showed an increase in plasticity. Based on the literature data,
we can say that this is due to the high content of tricalcium aluminum. The production of superplasticizers based on
pyrocondensate-pyrolysis products was studied, cement mixtures with superplasticizers were studied, their amount in gypsum
mixtures after testing table 5.

Table 5
Test results of the synthesized superplasticizer and gypsum pastes
The  amount  of [ The number of additives in relation to the WIC ratio Distribution Density after 28 days, MPa
Ne gypsum, g mass of gypsum,% (water cement ratio) sm
100 - 0.5 8 11.6
100 0.03 0.5 8 16.1
100 0.2 0.5 9 15
100 0.5 0.5 10 133
100 0.8 0.5 11 12
100 1 0.5 13 11

Analysis of the results showed that a feature of the superplasticizer is that with its participation, the normal hardening of
the cement mixture occurs with the formation of a fine crystalline structure. Also, according to X-ray analysis of samples of the
binder plasticizer, superplasticizers do not affect the composition of the hydrated phases on the cement surface.
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Figure 1. RFA Spectrometer of Superplasticizers

At the same time, the superplasticizer also has an average plasticizing effect, with an increase in the amount of
superplasticizer, the density increases from 11.6 MPa to 16.1 MPa, with an increase in the amount of additives compared to the
mass of gypsum from 0.2 to 1%, the density of the mixture decreases from 15 up to 11 MPa.

Conclusions. The pyrolysis distillate mainly contains 67.18% arenes with the number of carbon atoms 6-12 and 23.7%
olefins, which makes it possible to isolate naphthalene and indene from the distillate. Naphthalene, indene and their homologues
were isolated from the composition of heavy pyrolysis oils of gas processing plants, and plasticizers for concrete and cement
were also obtained.

At the same time, the influence of catalysts of different compositions on superpassivators in the process of extracting
indene and naphthalene substances from the composition of heavy pyrolysis products, the chemical composition of heavy
pyrolysis distillate, the qualitative and quantitative composition of samples of heavy pyrolysis oil and the test results of cement
with synthesized superplasticizer were studied and analyzed. The structure of the resulting substances and their physico-chemical
properties have been proven using various methods.
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DIOSPYROS KAKI L. - CHEMICAL COMPOSITION OF THE LEAVES OF THE ORIENTAL PALM
PLANTS
Annotation
An optimal method for extracting polyphenols from the leaves of Diospyros kaki | was established. The chemical compositions
of the ethylacetate fraction was studied by the HPLC method with standart substances. It was found that this fraction contains
compounds such as dihydroquercetin 2.13, luteolin 1.12, quercetin 0.58, rutin 36.18, synaroside 0.57, apigenin 4.50 mg/g.
Key words: UV, IR, HPLC, flavonoid, extraction, extractant, Diospyros kaki I.

DIOSPYROS KAKI L.- XAMAYECKHI COCTAB JUCTHEB BOCTOUYHOM MAJIbMBI
AHHOTaIUA
VYcraHoBiIeH ONTUMAIBHBIA METOJA W3BICHYEHHsS CyMMBbI monuderonoB u3 nuctebeB Diospyros kaki I. TIpu usyuenun cocraBa
sTHnaneTaTHoi ¢pakmun MetogoM BOXKX B mpuCyTCTBHM CTaHAAPTHBIX BEIIECTB OBLIO YCTAHOBJIEHO, UTO B JAaHHOU (pakiuu
coJiep)KaTcs TAKME COSTUHEHHS, KaK JUTHIpoKBepeTuH 2,13, moreonuH 1,12, xBepuerun 0,58, pyrun 36,18, cunaposun 0,57,
anuresud 4,50 mr/r.
KumroueBsbie ciioBa: YO, UK, BOXXX, ¢pnaBonona, sxcTpakiys, skcTpareHt, Diospyros kaki 1.

DIOSPYROS KAKI (L) SHARQ XURMOSI BARGLARINING KIMYOVI1Y TARKIBI
Annotatsiya
Diospyros kaki I.- sharq xurmosi barglaridan polifenollar yig‘indisini ajratib olishning magbul usuli izlab topildi. Etilasetatli
fraksiyasi tarkibi YSSX usulida guvox moddalar ishtirokida tekshirilganda ushbu fraksiya tarkibida digidrokversetin 2.13,
lyuteolin 1.12, kversetin 0.58, rutin 36.18, sinarozid 0.57, apigenin 4.50 mg/g kabi birikmalar bor ekanligi aniglandi.
Kalit so‘zlar: UB, 1Q, YSSX, flovonoid, ekstraksiya, ekstragent, Diospyros kaki .

Kirish. Bugungu kunda aholining tabiiy dori vositalariga bo‘lgan ehtiyoji kun sayin ortib bormoqgda. Shunday ekan,
tarkibi vitaminga boy meva va sabzavotlar bilan bir gatorda noyob kimyoviy tuzilishga ega bo‘lgan biologik faol birikmalar
saglovchi dorivor o‘simliklarni tanlash, shuningdek, ikkilamchi mahsulotlardan to‘lagonli foydalanish masalalarini oz ichiga
olgan holda, ularni gayta ishlashning zamonaviy kompleks texnologiyalarini ishlab chigish farmasevtika sohasining dolzarb
vazifalaridan biri bo‘lib qolmogda. Ikkilamchi mahsulotlarni gayta ishlash magsadida ishlab chigilayotgan yangi texnologiyalar
nafagat ma’lum o‘simlik turlaridan foydalanish masalalarini kengaytirish, balki yangi o‘simlik turlaridan foydalanish,
shuningdek, igtisodiy samarador, xavfsiz va terapevtik samarador dori vositalari turini ko‘paytirishga xizmat giladi.

Meva va sabzavotlar inson ratsionining muhim tarkibiy gismi bo‘lib, inson salomatligini saglashda muhim rol o‘ynaydi.
Ularning foydali xususiyati tarkibidagi biologik faol birikmalar, makro-mikroelementlar migdori bilan belgilanadi. Fitokimyoviy
moddalar sonining ko‘pligi va turli biologik faolliklarni namoyon qilishi ularga bo‘lgan gizigishlarni orttirib, tadgiqotchilar
e'tiborini jalb giladi. Xurmo (Diospyros kaki L.) kuchli antioksidant ta'sirga ega bo‘lgan to‘yimli mevalardan biridir[1]. Xurmo
qurg‘oqchilikni gat'iyan gabul gilmaydi, tuprog yaxshi namlangan bo‘lishi kerak, shunda mevalarning o‘sishi va pishishi va
o‘rim-yig‘imdan keyin ildiz tizimining keyingi dam olishi uchun etarli kuch bo‘lishi kerak.

Mavzuga oid adabiyotlar tahlili. Xurmo- Ebenaceae oilasiga mansub meva. U odatda dunyoning issiq mintagalarida,
jumladan Xitoy, Koreya, Yaponiya, Braziliya, Turkiya va Italiyada etishtiriladi. Umuman olganda, dunyo bo‘ylab xurmoning
400 dan ortiq turlari ekilgan. Bular orasida Diospyros kaki, Diospyros virginiana, Diospyros oleifera va Diospyros lotus kabi
turlari muhim ahamiyatga ega hisoblanib kelmogda. D. kaki (yapon (sharg) xurmosi) eng istigbolli tur bo‘lib O‘zbekistonda ham
keng targalgan. Xurmo mevasi tarkibida 17-20% glyukoza uchraydi. Pishib yetilgan xurmo mevasi tarkibida nisbatan yuqori
migdorda C vitamini, temir tuzlari va juda kam miqdorda kislota (0,05-0,20%) mavjud. Taxirlik-mevani tarkibida tanin moddasi
mavjudligini bildirib, uning miqdori mevada 0,1-1,5% tashkil giladi. Xurmoning boy fitokimyoviy tarkibi uni turli kasalliklar,
jumladan antioksidant, giperxolesterolemiya, gandli diabet, saraton, teri kasalliklari, gipertoniya va boshqgalarga samarali qo‘llash
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istigbollarini ochib beradi. So‘nggi yillarda olib borilgan tadgiqotlar natijasida xurmo daraxti barglari ham biofaol moddalarga,
aynigsa polifenol birikmalarga boy ekanligini ko‘rsatmoqgda[2].

Tadgiqot metodologiyasi. Ana shu ma’lumotlarga tayangan xolda respublikamizda yetishtiriluvchi taxir mevali xurmo
(Xiakume navi) daraxti barglarining kimyoviy tarkibi o‘rganildi[4].

Diospyros kaki o‘simlik xom ashyosidan quyu haroratda, kam vaqt sarflab, yuqori unum va sifatga ega bo‘lgan
polifenollar yig‘indisini ajratib olishning magbul usuli izlab topildi. O‘simlik xom ashyosidan biologik faol moddalarni ajratib
olishda ekstraksiya jarayoni muhim ahamiyatga ega bo‘lib, bu jarayonga ko‘plab omillar ta’sir giladi. Ekstraksiya jarayoniga
ta’sir etuvchi omillar sifatida quyudagilar tanlandi: ekstraksiya moduli (xom ashyo va ekstragent o‘rtasidagi nisbat);
ekstraksiyalash takroriyligi; ekstragent tarkibi; ekstraksiya harorati, hom ashyoning maydalanganlik darajasi (1-jadval).

1-jadval
Diospyros kaki I. o‘simligidan polifenollar yigindisini ajratib olishning turli parametrlarga bog‘ligligi
Omillar birligi O‘rganilgan omillar darajasi Magbul sharoit
Hom ashyoningning maydalanganlik darajasi MM 0,5-1; 1-3; 3-5; 5-7; 8-10 3-5
Ekstragent tarkibi (etanol) % 10, 20,30,40,50, 60, 70, 80, 90, 96 40
Harorat °C 25, 35, 45, 55, 65 45
Ekstraksiya takroriyligi 1,2,3,4,5 3
Ekstraksiya vagti soat 1,2,34,5 3
Ekstraksiya moduli nisbat 1:2, 114, 1:6, 1:8, 1:10 1:8

1-jadvalda keltirilgan har bir omillarni tajribalarda 5 marta takrorlab, o‘rtacha giymatlar hisoblandi va olingan natijalar
asosida o‘simlik xom ashyosidan polifenollar yig“indisini ajratib olishning magbul usuli sifatida osimlikning maydalanganlik
darajasi 1-5 mm, ekstraksiya 45°C haroratda, 3 soat davomida, 1:8 nisbatda, 40% etanolda, 3 marotaba takroriylikda ekstraksiya
qilib yugori unum va sifatga ega bo‘lgan polifenollar yig‘indisi ajratib olindi [4]. Ushbu natijalarga asoslanib quyudagi sxema
yordamida o‘simlik xom ashyosida polifenollar yig‘indisi ajratib olindi(1-sxema).

<«—— Xloroform bilan ishlov

—|
etanol bilan ekstraksiya

suvli etanolli ekstrakt

| — y
quyultirish

Suvli gism
Etilasetat bilan ishlov ’
Etilasetatli ekstrakt
| < quyultirish
Etilasetatli konsentrat
». 1

— .
Cho*ktirish | filtrlash

Polifenollar yig‘indisi

1-Sxema. Diospyros kaki |. o‘simligidan polifenollar ajratib olish sxemasi
Tahlil va natijalar. Tahlil natijalariga ko‘ra Diospyros kaki barglari tarkibida umumiy polifenollar migdori 100 gramm
o‘simlik qurug massasiga nisbatan-1,33% ni tashkil gildi[6]. Ajratib olingan polifenollar yig‘indisi kolonkali xromatografiya
usuli yordamida 3 ta fraksiyaga ajratib olindi. Birinchi fraksiya tarkibi YSSX usulida standart moddalar ishtirokida tekshirilganda
flavonoidlar sinfiga kiruvchi moddalar mavjudligi va ularning migdori aniglandi (2-jadval).

2-jadval
Diospyros kaki I. bargi polifenollari tarkibi
Flavonoidlar Konsentratsiya, mg/g
Digidrokvertsetin 2,13
Lyuteolin 112
Kversetin 0,58
Rutin 36,18
Sinarozid 0,572
Apigenin 4,5

Kversetin - C1sH1007, Mm 302, sariq rangli kristall modda, Rs 0,64 (3-cuctema, 73-6.), Suyuq.x. 314-316°C, [a]*°p=-69°
(c 0,2, EtOH). UB-spektr (EtOH, Amax NM): 256, 264, 372 (CHsCOONa, Amax, im): 384, 374 (CHsCOONa+HsBO3, Amax, HM):
390, 259 (AICls, Amax, Hm): 458, 252. 1Q-spektr (v, cmt): 3380, 3300 (OH), 1665 (>C=0), 1615, 1565, 1515 (Ar), 815, 840 (p-
almashingan “B” halqa). 'H SIMP cnekrpu (600 MI'u, DMSO, §, m.y): 7.71 (1H, n, J=1.8, H-2"), 7.53 (1H, ax, J=1.8; 9.0, H-6"),
6.89 (1H, J=9.0, H-5"), 6.40 (1H, 1, J=2.4, H-8), 6.18 (1H, 1, J=2.4, H-6), 12.48 (1H, OH-5). ¥C SAMP crextpu (150 My,
DMSO0, §, my): 160.02(C-2), 135.68 (C-3), 176.79 (C-4), 160.68 (C-5), 98.13 (C-6), 163.85 (C-7), 93.30 (C-8), 156.10 (C-9),
102.96 (C-10), 121.90 (C-1), 115.55 (C-2'), 145.02 (C-3'), 146.76 (C-4), 115.02 (C-5), 119.92 (C-6) [9].
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OH ©]

Lyuteolin sariq rangli kristall, C1sH100s, Rf 0,58 (3-sistema, 73-6etra kapanr), Suyuq.x. 328-330°C, UB-spektr (MeOH,
Amax, HM): 253, 265, 347 (CH3COONa, Amax, aM): 270, 380, (CH3COONa +H3BOs3, Amax, HM): 263, 278, (AICI3, Amax, HM): 332,
430. 1Q-spektr (KBr, v, cm)- 3595, 3400 (OH), 1660 (>C=0), 1605, 1575, 1510 (aromatik halga).'H IMP (DMSO, m.y J/T'1;
7.42 (1H, nn, J=2.4; 8.4, 6°), 7.39 (1H, 1, J=2.4, H-2"), 6.89 (1H, &, J=8.4, H-5°), 6.67 (1H, ¢, H-3), 6.44 (1H,x, J=2.4, H-6), 6.18
(1H, n, J=2.4, H-8), 9.47 (1H, xenraiiran c, OH-3°), 9.92 (1H, kenraiiran ¢, OH-4), 10.91 (1H, keuraiirau ¢, OH-7), 13.00 (1H,
¢, OH-5).13C SIMP: 164.09 (C-2), 102.85 (C-3), 181.62 (C-4), 161.45 (C-5), 98.80 (C-6), 163.86 (C-7), 93.81 (C-8), 157.26 (C-
9), 103.68 (C-10), 121.48 (C-1°), 113.35 (C-2"), 145.71 (C-3"), 149.67 (C-4"), 101PSI.99 (C-5%), 118.96 (C-6) [10].

o
oonYa

OH (@)

Rutin-sariq rangli kristall, Rs 0,45 (3-sistema, 73-6erra kapanr), Suyuq.x.190-192°C, [a]®p=-20° (c 0.2; EtOH), UB
(EtOH, Amax, nm)-spektr: 256, 264, 355 (CHsCOONa, Amax, Nm): 391, 273 (CHzCOONa+H3BOz, Amax, NM): 270, 362 (AICI3, hmax
nm): 416, 276. 1Q-spektr (KBr, v, sm): 3595, 3400 (OH), 1660 (>C=0), 1605, 1575, 1510 (aromatik halga), 1085, 1062, 1025,
980, 900 (gand gism).

HO.

OH OH
H H
H H
O]
1) OH
H,C o H

Apigenin- CisH100s,
Tsuyuq.346-348 °C (parchalan.), UB-spektr (Amax, EtOH, nm): 270, 340; 'H YaMR-spektr (400 MGts, 8, m.u., CsDsN): 6.62 (1H,
d, J=2.0 GTs, H-6), 6.71(1H, d, J=2.0 Gts H-8), 6.80 (1H, s, H-3), 7.09 (2H, d, J=9.0 Gts, H-3', 5"), 7.84 (2H, d, J=9.0 Gts, H-2',
6"), 13.68 (1H, s, 5-OH). 3C YaMR-spekrt (100 MGts, DMSO-ds, 5, m.u.): 93.9 (C-8), 98.8 (C-6), 102.8 (C-3), 103.7 (C-10),
115.9 (C-3'5), 121.1 (C-1"), 128.5 (C-2',6"), 157.3 (C-9), 161.2 (C-4'),161.4 (C-5), 163.7 (C-7), 164.1 (C-2), 181.7 (C-4).
HO, 0]
OH

OH 0

Sinarozid (lyuteolin-7-O-B-D- glyukopiranozid) C21H20011, Mm 448, T suyuq. 240-242 °C. [a]*’b=-27.6 (piridin). UB-
spektr (Amax, EtOH, nm): 348, 260, 1Q-spektr (vmax, KBr, smt): 3450-3200 (OH), 1658 (C=0 y-piron), (1612). *H-NMR (600
MHz, CDsCOCDs + D20, m.u.): 8 3.42 (1H, t, J = 9.0 Hz, H-4"), 3.49 (1H, t, J = 9.0 Hz, H-2"), 3.56 (1H, t, J = 9.0 Hz, H-3"),
3.60 (1H, m, H-5"), 3.68 (1H, dd, J = 12.2, 5.6 Hz, H-6a"), 3.85 (1H, dd, J = 12.2, 1.8 Hz, H-6b"), 5.10 (1H, d, J = 7.8 Hz, H-1"),
6.44 (1H, d, J = 1.8 Hz, H-6), 6.63 (1H, s, H-3), 6.83 (1H, d, J = 1.8 Hz, H-8), 6.95 (1H, d, J = 8.0 Hz, H-5"), 7.41 (1H, d, J = 8.0
Hz, H-6"), 7.43 (1H, s, H-2"). 3C-NMR (125 MHz, CD3COCD3 + D20, m.u.): 3 61.7 (C-6"), 70.3 (C-4"), 73.8 (C-2"), 76.8 (C-
3", 77.4 (C-5"), 95.8 (C-8), 100.5 (C-6), 100.7 (C-1"), 103.7 (C-3), 106.3 (C-10), 113.8 (C-2"), 116.5 (C-5"), 120.3 (C-6"), 122.6
(C-1), 146.3(C-3"), 150.4 (C-4"), 158.0 (C-9), 161.8 (C-5), 163.9 (C-7), 165.8(C-2), 183.1 (C-4)

Digidrokversetin (taksifolin)- CisH1207, Mm 304, UB-spektr (Amax, EtOH, nm): 286, 398, 1Q-spektr (KBr, v, sm™):
3437, 3395 (OH),, 1611 (C=C), 1605, 1602, 1596 (C-OH), 1369, 1364 (CH2), 1272, 1268 (C-C), 1249, 1210 (C=0), 1020 (C-
CH), 854, 809 (C-C-O-).

Xulosa va takliflar: YSSX natijalari shundan dalolat beradiki, Diospyros kaki barglari tarkibida rutin ko‘p migdorda
mavjud, shuningdek, apigenin va digidrokversetin flavonoidlari ham etarli darajada uchrashi kelajakda xurmo barglari asosuda
dori vositalari va BFQ yaratish istigbollarini ochib beradi.
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PURIFICATION OF BIOLOGICALLY POLLUTED WATERS AND THE USE OF THE OZONATION METHOD
Annotation

The purpose of the study is to study the process of biological wastewater treatment and determine the required amount of ozone
for the decolorization of various dyes, study the process of wastewater decolorization and determine the consumption of ozone.
The first methods of biological treatment relied on the processes occurring in nature. So the idea was born to purify water
through irrigation fields.

Key words: Dye solutions, wastewater treatment, disinfection and deodorization, ozonator, potassium iodide, oxidative
properties.

IFLOSLANGAN SUVLARNI BIOLOGIK TOZALASH VA OZONLASH USULINI QO‘LLASH
Annotatsiya

Tadgiqotning magsadi ogava suvlarni biologik tozalash jarayonini o‘rganish va turli bo‘yoqlarni rangsizlantirish uchun zarur
bo‘lgan ozon migdorini aniglash, ogava suvlarni rangsizlantirish jarayonini o‘rganish va ozon sarfini aniglashdir. Biologik
tozalashning birinchi usullari tabiatda sodir bo‘ladigan jarayonlarga tayangan. Shunday gilib, sug‘orish maydonlari orgali suvni
tozalash g‘oyasi tug‘ildi.

Kalit so‘zlar: Bo‘yoq eritmalari, ogava suvlarni tozalash, dezinfeksiya va deodorizatsiya, ozonotor, kaliy yodid, oksidlovchi
xossalari.

OUYUCTKA BUOJIOTHUYECKHU 3AT'PA3HEHHBIX BOA U UCITOJIB3OBAHUSA METOJA O30HUPOBAHUS
AHHOTaALIUA

Llenpro MCCIeIOBaHUS SIBISICTCS M3YYEHHUE Ipoliecca OMOJIOTHUECKON OYMCTKH CTOYHBIX BOJ M OMpEIesicHHe He0OXOIUMOro
KOJIMYECTBAa O30HA IS OOCCIBEUMBAHUS PA3JUYHBIX KpAcUTENeH, M3ydeHHE IMpolecca OOCCIBCUMBAHUS CTOYHBIX BOI H
ompe/eNicHrue pacxoa 030Ha. [lepBbie METOIUKH OUOTOTUYECKONW OUUCTKU OMUPATHCH Ha MPOIECChI, IPOUCXOIAIINE B IPUPOJIC.
Tax nosiBUsIach UEst OUMIIATH BOAY U€PEe3 MOJIsSE OPOILIECHHUS.

Karouesnbie ciioBa: KpacuiibHBIX pacTBOPOB, OUHUCTKE CTOUHBIX BOJI, NE3MHDEKIIHS U 1€30J0PALUs, 030HOTOP, HOIMCTOTO KaJHs,
OKHCIUTEILHBINA CBOMCTBA.

BBenenne. Bobl, mpUrogHON [UIS NCTIONB30BAHMS B X035 CTBEHHO-OBITOBOM JESATEIFHOCTH YeIOBEKa, CTAHOBUTCS BCE
MEHBIIE, TaK KaK HPUPOIHBIC IPOIECCHl CAaMOOYHINEHMS YK€ HE CIIPABIAIOTCS C TEM BAJIOM 3arps3HSIONINX BEIIECTB
HONaJaroumx B He€. YBeNIn4eHHe KOJIMYEeCTBA TOPOJOB, PE3KOE Pa3BUTHE MPOMBIIUIEHHOCTH U OOJBIIOE KOJMYECTBO APYTUX
(haKTOpOB € KaX/BIM TOA0M 00OCTPSIIOT MpobieMy cHaGKeHHsT YUCTON BOmOH. Henb3st moABeprHyTh COMHEHHIO TO, YTO BOJA
BBICOKOTO KauecTBa, COOTBETCTBYIOIIAsi BCEM CAHHUTAPHO-TMTHEHUYECKMM IPAaBUJIaM U SMHIEMHUOJIOTHYECKMM TpeOOBaHMSAM,
Ipe/cTaBisieT co00i 0/JHY M3 COCTABISIONINX YETI0BEYECKOro 3/10poBbs. [ToTpebiieHre BOAbI ¢ KaXIbIM T0JJOM BO3pACTaeT.

MHoro BoABI TOTPEOISIET cenbckoe X03daiicTBO. Ho Hambomblree HeraTMBHOE BIMSHHE HAa TUApochepy OKa3bIBaeT
MPOMBIIUICHHOE TIPOM3BOJACTBO. JlyIsi TOro YTOOBI YTHIM3UPOBATH M 00E3BPEIUTH CTOUHBIC BOJBI, YYEHBIE M IPAKTHKH
pa3pabaTsBaiy U pa3pabaTeiBaOT OOJBIIOE KOJMYECTBO TEXHOJIOTHH, KOTOPBIC OCHOBAHBI Ha OMOJIOTMYECKHUX, XUMUUECKUX U
(DU3UKO-XMMHUYECKHX MpPOIEeccax pa3pyIICHNS BPEAHBIX COCTABISIONIMNX CTOKOB. Bce 3TH  TEXHOJOTHUYECKHE MPHEMBI
anpoOUPYIOTCS U MPUMEHSIFOTCS HA OYMCTHBIX COOPY)KEHHUSIX, Ubsi OCHOBHASI (DYHKIIUS 3aKITIOYASTCSl B HEHTPAIU3aLMK U OUUCTKE
CTOYHBIX BOJI.

AHaJIu3 IUTEPaTyphl M0 TeMe. VIcrmomb30BaHUE 3arpsA3HAIOMNX BEIIECTB B IIPH POAHOI Cpelie ONPEAeNseTCsl TeM, UTO
OHH YaCTHYHO YCBAWBAIOTCS PACTCHUSIMH, YaCTHYHO COPOMPYIOTCS OPraHMYeCKUM W MHHEPATbHBIM MaTe€pHalioM, JaCTUIHO
pasnararoTcs, B pe3ylbTaTe Yero MCUe3aeT WM Pe3KO yMEHbBLIAETCs TOKCHYECKOe BO3JACHCTBHE BELIECTB, OTCYTCTBYIOIIUX B
OKpY’Karollel cpeie WM Ha XOIIMXCS B U3JIUIIHE BHICOKMX KOHIICHTPAIMAX, U 00pa3yloTCsl COSTMHEHHUS, K KOTOPBIM MECTHas
9KOCH CTeMa aJaNTUPOBaHA. TPYHTHI, HAa YACTHIAX KOTOPBIX IPOMCXOJMIA COPOLUS 3arps3HAIOIINX BELIECTB, U OCAIOK,
00pa3syronMics NP MEXaHMYEeCKOH OUYHCTKE CTOKOB, MOTYT HCIIONb30BaThCS ANA PEKyIbTHBALMH HAPYIIEHHBIX 3E€MENb U
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MOBBIIICHUS TUIOJJOPOUS 3€MENb B JIECOXO3SMCTBEHHBIX HETIX . A Tak )K€ Ha BBIXOJEC OYHCTHBIX COOPY)KCHHUH CTOYHBIE BOMBI
HMEIOT XUMHYECKHUI COCTaB, KOTOPBIX HE OTIMYAETCs OT (OHOBOIO cocTaBa GOIOTHEIX BOx [1].

CrnenyeT OTMETHTH, YTO B TOCIEAHHE AECATHIECTHA MPUOPUTET, KaK IPaBHIO, OTAAETCS OHOJIOTMYECKHM METOJaM
OYHCTKH CTOYHBIX BOJ. IIpu 3TOM coopykeHHsT GMOTOTHUECKOM OUMCTKH MOTYT OBITh pa3/iefieHbl Ha JBa BUja: 1) COOpy>KeHUs,
Ha KOTOPBIX IpoLecC OMONOTMYECKOH OUYHCTKH OCYIIECTBISETCS B YCIOBUSX, OMM3KMX K €CTECTBEHHBIM YCIOBHAM (IOJIS
¢unpTparu  (opomreHus1), OHONOTMYECKHE TpYIb) C IOMONIBI0 BCEH  COBOKYIMHOCTH OHOTHYECKHX OOBEKTOB
(MUKpOOPraHU3MOB, THAPOGHIBHBIX PACTCHUH M THAPOOHOHTOB) 2) COOPYKEHUS C OMOJIOTUYECKOH OYHCTKOI B MCKYCCTBEHHO
CO3/IaHHBIX YCJIOBHSX — B @9POTEHKAX U OHOMHIBTPAX C IIOMOIIBI0 MUKPOOPTraHU3MOB [2].

Metonbl. CHIKEHHE OKpPACKH TOPOJCKHX, OCOOCHHO NPOMBIINIIEHHBIX CTOYHBIX BOJ, SIBISIETCS OJHOW M3 Ba)KHBIX
npobsieM B 00JNacTH OYHMCTKHM CTOYHBIX BOZA. B mpomecce OMOXMMHYECKOH OYMCTKH CTOYHBIX BOJ CHIDKEHHE OKPAacKH He
npesbimaer 50 - 60 %. Ilpym xmmudeckoit 0OpabGoTKe CTOYHBIX BOX IS 3(Q(EKTHBHOrO HMX O00ECHBEUMBAHHS TPEOYIOTCS
3HAUUTENBHEIE 1036 KoarylsHTa (6osee 1 1/i1), 9T0 S5KOHOMIYECKH Helellecoo0pa3Ho M yCIOXKHSET IKCIUTyaTalnio 14 09nCTHBIX
coopyxernui [3]. Omaum u3 HamGonee >P(HEKTUBHBIX M HMEPCIEKTUBHBIX METOJOB OOECIIBEUMBAHUS CTOYHBIX BOJ SIBIISICTCS
o30HHpoBaHME. [IpH BO31EHCTBHM 030Ha Ha KpacHUTeNb MOJEKyJa ITOCIEIHEro pa3pylaeTcs, W pacTBOp oOecIBeduBaeTcs,
0CaJIoK IpH 3TOM He obpasyercst [4].

B Hacrosimee Bpems 030HHMPOBAaHHME HAXOAWT Bce Oolbllice MPHUMEHEHHE B OTEUECTBEHHON M 3apyOeKHOH INpakTHKe
BOZIOOYMCTKU I 00ECLBEUMBAHMS, AE3MHPEKINH ¥ Je30[0palH BOAOIPOBOAHOH Boabl. VccienoBaHus, MPOBEACHHbIE 110
00€ecIBEYNBAHUIO KPACHIBHBIX PACTBOPOB M CTOYHBIX BOJ|, TOKA3al YHUBEPCAIBHOCTh U BBICOKYIO 3(()EKTHBHOCTb ACHCTBHS
030Ha. B pesynmpTare 030HHpOBaHMS OBLIO JOCTUTHYTO IOJHOE OOECIBEYMBAaHUE, MOMOMHUTENbHO cHibkeHbl BITK u XIIK,
obpaboTaHHas CTOYHas BoJa 000raIanachk KucIopoaoMm [5].

JlaGopaTopHasi ycTaHOBKA IO 00ECIBEYMBAHHIO KPAaCHUTEIBHBIX PACTBOPOB M CTOYHBIX BOJ BKIIOYAeT B ce0sl reHepaTop
030HA, CMECUTENIb 030HO-BO3JYIIHOH CMECH C BOJOW M NMPOOOOTOOPHUKM 030HO-BO3LYIIHOW cMecu. B kauecTBe reneparopa
030HA UCTIOJIB3YETCs TabOpaTOpHAsk MOJENIb 030HATOPA, MPEICTABIIONIAs co00i OaTapero CTEKIIHHBIX TPYOOK C 3JICKTPOJaMU
13 MEIW U JIOPATIOMUHUS: HapsDKeHHE Ha Kieiimax - 10 kB, 030H B cMecH ¢ BO3IyXOM O HUIAHTY 14 mocTymaeT B CMECHUTEINb
26 030HOBO3IYLTHOW CMECH HAIIOJHEHHBIH BOJOH.

[Ipu BKIIOYEHNH 3JEKTPOABHUTATENs 6 MPHUBOIATCS BO BpAICHWE MOJHBIA Ban 25 u GapabaH pacmpenenurens 24,
oOTAHYTHIA MenKoi ceTkoil. [Ipu Bpamennn B 6apabaHe, pacrpeaesuTelie U MOJIHOM Bally CO3JaeTcsl BaKyyM, 3a C4eT KOTOPOro
030HO-BO3JYIIHAs CMECh 3acachlBAacTCsl M3 O30HOTOPA B CMECHTElNb, /i€ CMEIIMBAeTCsl ¢ 00pabaThIBaeMbIM KPaCHIBHBIM
pactBopoM. Hannume BHyTpeHHero kopiyca 23 co3faeT OJaronpHsATHBIC YCIOBHS Ul HUPKYISIUNA 030HHUPYEMOH KHUIKOCTH B
obwseme cmecutend. OTpaboTaHHasi 030HOBO3YIIHAS CMECh OTBOJMTCS IO IIUIAHTY 5, Ha KOTOPOM YCTaHOBIIGH pacxopomep 3.
Pabounii o6vem cmecurens cocraBmaer 55 1. [IpoOooTOOpHMK MOCTymaromeil 030HO-BO3AYLIHON CMECH BKIIIOUAeT B ceds
ra3oByro nunetky 20, cocyn ¢ Bogoi 12, ycTaHaBIMBaeMBbIid BBIIIE Ta30BO MUNETKHU, U KOJIOY ¢ pacTBOpoM HoaucToro Kamus 21;
poO0OTOOPHHUK OTPaOOTaHHOH O030HO-BO3IYIIHOW CMECH - KOJOy C pacTBOpoM HommcToro Kamus 29 W IBYX CTEKJISTHHBIX
IUIMHIPOB 2, YCTAHOBIEHHBIX APYT HAX APYTOM.

MeToauka mnpoBedeHHs] PadoThl W 00Pa0OTKH pe3yIbTATOB ONBITOB. PaboTa ocyuecTisercs B crlexymliei
MOCJIeIOBATENILHOCTH. B cMecuTenb 26 4yepe3 BOPOHKY 7 BHOCST OINpPEIEIeHHOE KOJIMYECTBO KOHIIGHTPHPOBAHHOTO pacTBOpa
HCCIIElyeMOTr0 KPacUTeIs, HOCiIe Yero HaIMUBAoT BOJONPOBOJHYIO BOLY 10 00beMa 55 1.

5

Cxema ycmanosKku no obecygeyusanuio KpAacuibHbIX pAcmeopos u CMoYHbIX 800.

Takum o6pa3omM, co3maercs HeoOXoquMast KOHILGHTpanus kpacurens B pactBope (06brano0 10,15, 20 mr/m). IIposepsiercs
IPaBHJIBHOCTh YCTAaHOBKM KpaHOB. Bce kpanbl (kpome 4 u 11) MOMKHBI OBITH 3aKpBITHL . 3aTeM B 3JEKTPOCETh BKIIIOYAETCA
reHepaTop 030Ha. Pyukoil peocTara IiiaBHO yBEeJIHMUYMBAIOT HaNpsDKEHHE Ha KieliMax o3oHatopa oT 0 no 10 xB. Ilo moctmwkenun
TpeOyeMOro HalpsKEHHsI BKIIOUAIOT JJIEKTPOIBUraTeIb 6 CMECUTEIS.

Tlepen myckoMm 3nekTpoABHTaTeNss CMECHTENs W3 IuiaHra 27 oTOmpaioT mpoly pacTBOpa KpacHTels M B IMIIMHAPAX
TeHepaTopa OMPEIeISIIOT 110 Pa3BEICHUIO JI0 OECIIBETHOTO HAYaNbHYI0 HHTCHCHBHOCTE OKpacKH. [Tocie mycka aneKTpoaBuraTess
gepes 2, 5, 10, 15 mMuH 0TOHpAIOT MPOOHI NCCIIEAYEMOTO PACcTBOpa KPAaCHTENS, B KOTOPBIX ONPEeIeTcs HHTEHCHBHOCTh OKPacKU
0 pa3BesieHnIo 10 OecrBeTHOro. B mporiecce onbita HEOOXOANMO (UKCHPOBATH BPeMs MOJTHOTO 00ECIBEUNBAHMS KPACHIBHOTO
pacTBopa M pacxoj 030HO-BO3AyIIHOI cMecH. Ha ocHOBaHMH oOmpeAeneHHil MHTEHCUBHOCTH OKPACKH COCTABJIAIOT TpadHKu
CHIDKEHHUS CTETNeHH OKpacKd BO BpeMeHH. Ilo 3aBeplieHHM omblTa cMecHUTeNb OIOPOXKHAIOT depe3 kpaH 22. KoHIeHTpaiuio
030Ha B 030HO-BO3IYIIHON CMECH ONpPeeNsioT HOJOMETpUYECKUM MeToAoM. biaromapst oKMCIUTENbHBIM CBOHCTBAM 030HA OH
BeITecHseT U3 0,5 H. pacTBopa HoaucTOro Kayuus 16 3KBUBAJICHTHOE KOJIMYECTBO CBOOOIHOTO 018, KOTOPBIH OTTUTPOBHI-BACTCS
0,01 B. pacTBOpOM THOCYNb(aTa HaTPHs B KUCIIOH Cpejie B MPUCYTCTBHU KpaxMalla Kak HHANKATopa.

OT160p mocTymnalome 030HO- BO3IYIIHOH CMeCH HMPOM3BOAWTCS CIEAyIommM obpa3oM. B komby 21 BHoOcST cBexwuit
pacTBOp HomuCcTOro Kanms, Koa0y 3aKpBIBAIOT IIPOOKOH ¢ ABYMs CTEKISTHHBEIMHU TpyOkaMmu. OfHy U3 HHUX oImycKaroT B pactBop Kl
U K Hell IpHCOeANHSIOT ra3oByio mumerky 20. O0beM ra3oBoi NMUNETKH OJDKEH cocTaBIaTh He MeHee 400 mur. [l orGopa
poOBI 030HO - BO3AYIIHOM CMECH B Ia30BYI0 IUIETKY KpaHsl 9, 10, 16 , 19 orkpsiBatoT: kpansl 8, 17, 18 3akpeiTel. Benen 3a
3THUM NIPEKPHIBAIOT KpaH 11 1 030H0-BO3AYIIHAS CMECh MMPOXOIUT uepe3 nuneTky. IIpomayska ra3oBoii MUNETKH MpogomKaeTcs 1-
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2 MuH., Tocje yero kpaH 11 oTKpeIBaiOT, a KpaHsl 9 u 16 3akpsIBatoT. [lagee 030HO-BO3AYIIHAS CMECh U3 Ta30BOI MUIETKU MO
JelicTBHEM CToJI0A BOJBI U3 cOCyza npojasiuBaercs depes pactBop KI B xonGe 21. IIpn sTom kpanst 8, 10, 17, 19 OTKpHITHL, a
kpaHbl 9,16 u 18 3akprITEL. B Konbe onpenernsror copepxkaHue 030Ha HOTOMETPHIECKHM MeTOIoM. Boia n3 cucTeMsl IIUIaHroB
cimBaercsi 4epe3 KpaH 18, mocme dero mpoOOOTOOPHMK YyCTaHABIMBAIOT B pabodee monoxkeHue. B mpoGooTOopHHKE
0TpaboTaHHON 030HO-BO3MYIIHOW CMECH Iepe] oTOOpoM mpoOsl B koily 29 HammBaioT cBexuil pactBop Kl u 3akpeiBatoT ee
poOKoif ¢ AByMS CTEKISIHHBIMU TpyOkamu. OiHA U3 HHUX, COEIUHEHHAs CO MIJTaHTOM 5, OTBOJSIIMM O30HO - BO3AYIIHYIO CMECh,
OIyIleHa B PAcTBOp HOAMCTOTO Kajus, a Jpyras COeIHHEHa C CUCTeMOH HuIuHApoB 2. {1 paboThl MCMOIB3YIOT LMIMHAPHI
oobemoM He MeHee 500 M. LlMnumHApBI, yCTaHOBIEHHBIE IPYr Hal JIPYroM, 3aKpbIBAIOT UX MPOOKaMM CO CTEKISHHBIMHU
TpyOKaMH U MepeBOpauMBaiOT BBEpX JHOM. B mape 3TH HuIHHAPH! paboTalOT TaKUM 00pa3oM, UTO HIDKHUH 3aMoNHIeTCs BOJOMH,
a B BepxXHeM ocraercst cBoOoaHbIi 006eM 400 - 500 mir.

IIpn orGope mpoOBI 030HO-BO3AYIMIHONW cMecH KpaHBI 28 u 30 OTKpHIBAIOT, a KpaH 4 3akpbBaioT. O30HO-BO3AYIIHAS
CMeCh IIPOXOAUT Yepe3 PacTBOP HOIUCTOTO Kanus B Koyioe 29 1 BEITECHSET BOAY U3 HIDKHETO IWIMHAPa B BepxHuil. Kak Tompko
YPOBEHb BOJBI B HIDKHEM IWIIMHIpPE OIyCTHTCS IO Kpas HIDKHEH CTEKJISIHHON TPYOKH, YTO COOTBETCTBYIOT OINPEAEICHHOMY
00BeMy 030HO BO3IYIIHOH CMeCH, IPOIIeIIel Yepe3 pacTBop HoxUCTOro Kamust B Koioe 29, kpaH 4 OTKpBIBAIOT, a KpaHBI 29 1
30 3akpeiBatoT. [locne 3Toro B koiabde ompenessioT coepKaHie 030HA M €r0 KOHLEHTPALUIO B OTPaO0OTaHHOI 030HO-BO3YIIHON
cMmecH. Boa U3 BepxHero HmiIMHApa MEPeIMBAEcTCsl B HWKHHUM, JUI 4ero OTKphIBaroT kpaH 30 1 mpoO0OTOOPHUK FOTOBHUTCS K
pabouemy mosioxkeHHI0. B cayyae momagaHust BOABI B IITAHT, COSAUHSIONMN Kon0y 29 ¥ HIDKHMI UIMHIP, €€ CIMBAIOT, KPaH
31.

PesyabTaThl: OOmmii pacxoa 030HO-BO3IYIIHOM CMeCH, MI, Ha OOECIBEYMBAHHE BCETO KOJIMYECTBA KPACHIBHOTO
pacTBopa ompeaenseTcs mo Gpopmye:

Q:=a-tl.

Pacxop 030Ha, Mr, Ha 00€CIIBEYMBAHHE BCETO KOJIMYECTBO KPACHIBHOTO PACTBOPA OIpeeseTcs o hopmyie:

Q=0Q,

rae O - KOHIEHTpaIys 030Ha B MIOCTYNAIOIIEH 030HO-BO3AYIIHON cMecH, MI/i. Jlamee ompenensiercs pacxol 030Ha Qs,

MTI/7, Ha oOecuBeunBaHue 1 J1 KpacCHIBHOTO pacTBOpa:
Q:=Qo/ W
rae W — KOJIM4YECTBO HCCIIEYyEMOT0 pacTBopa, JI.
Pacxop 030Ha, Mr, Ha oOecliBeunBaHUE | MI KpacUTems:
Q=Qs/K

rze K - KoHIeHTpaIys KpacuTess B HCCIEAYEMOM PacTBoOpe, MI/II.

Ha ocHOBaHMM pe3ynbTaTOB COMOCTABICHHOTO AHAN3a JENAIOT BBIBOJABI O CKOPOCTH Pa3pylICHHs Pa3IHYHBIX BHIOB
KpacHuTesel moj AecTBUEM 030Ha.

3akaioyenne: Tak mpy 9KCTpeMalbHO HU3KUX WM BBICOKMX Temieparypax 3()(eKTHBHOCTh PabOTHl aKTHBHOTO HIla
MOXKET PE3KO CHUBUTBHCA, TaK KaK BXOAAIIME B €ro COCTaB OpraHu3sMbl MOI'YT CYHIECTBOBATbL MW AKTUBHO pa60TaTb B
oTpesenéHHOM JMama3oHe TeMneparyp. bops0a ¢ 3arps3HeHreM IpUPOHOH BOABI B MHpe HaOMpaeT 000POTEHI, a CIeA0BATENBHO,
CTaHIIMH adpalliH, HECMOTPS Ha TaKue TMOOOYHBIC CTOPOHBI WX JEATENHHOCTH, KaK HENPHUATHBIM 3amax, MOXHO OTHECTH K
HNPUPOJIOOXPAHHBIM TIPEATPUSATHSIM, a AT N30€KaHWS HETATHBHOTO BO3ICHCTBHA Ha CEIMTEOHBIE TEPPUTOPUH, TPH WX
COOPYKEHHUH, YIUTHIBATh PO3Y BETPOB, CO3AABATh KUBYIO 3alIUTY U3 MPOIYBAEMbIX KOPHIOPOB PACTUTENHHBIX HACAKICHHH.
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SYNTHESIS OF HYDROGEL BASED ON RICE STARCH AND THEIR INTERACTION WITH ASCARBANACIC
ACID
Annotation

The article focuses on the synthesis of new highly insulating hydrogels based on rice starch and carboxymethylcellulose
biomaterials. The chemical composition of rice and the pulp obtained from it was studied based on the literature. Then, new
highly insulating hydrogels based on rice starch and carboxymethylcellulose biomaterials were synthesized and their binders
were studied. SEM images and IR spectrum of the obtained hydragel were analyzed. The importance of hydrogels in agricultural
plants is summarized.

Key words: Rice starch, amylase, protein, dextrin, carboxymethyl cellulose, ascorbic acid, hydrogel, methylenebisacrylamide,
ethylene glycol.

CHUHTE3 'MJIPOTEJEN HA OCHOBE PUCOBOI'O KPAXMAJIA Y UX B3AUMOJENCTBUE C
ACKAPBAHOBOW KHUCJIOTOM
AHHOTaALIUA

CraThsl OCBAIIEHA CHHTE3Y HOBBIX BBICOKOHM3OJIMPYIONINX THAPOTeNed Ha OCHOBE OHOMATEepHAOB M3 PHCOBOTO Kpaxmaya U
KapOOKCHMETHI IEITION03bl. XUMHIECKHH COCTaB pPHCa W MOIyYSHHOH M3 HEro MSKOTH H3Yy4eH II0 JINTEPAaTypHBIM ITAaHHBIM.
3ateM OBLIM CHHTE3MPOBAHBI HOBBIE BHICOKOM3OJHPYIONIWE THUAPOTENN Ha OCHOBE OMOMATEpHalOB PHUCOBOTO KpaxMmaia U
KapOOKCHMETHIILIEIUTION03bl M W3YYeHbl MX CBs3yronme. boumm mpoanammsupoBanel COM- umzobpaxenus u HK-crektp
noxy4deHHoro ruzparenst. O000IeHO 3HaYeHHe THAPOTeNei B CelIbCKOX03HCTBEHHBIX PACTEHHSX.

KiroueBble cioBa: PucoBblii kpaxman, ammiasza, O€NOK, JEKCTPHH, KapOOKCHMETHI LEIUTI0I033, aCKOpOWHOBas KHCIOTA,
THAPOTeb, METHICHONCAKPUIIAMH, STHIICHIJINKOJb.

SHOLI KRAXMALI ASOSIDAGI GIDROGEL SINTEZI VA ULARNI ASKARBANKA KISLOTASI BILAN O‘ZARO
BOG‘LAGANLIGI
Annotatsiya

Magolada sholi kraxmali va karboksimetilselyuloza biomateriallari asosida yangi yuqori darajada izolsiya giluvchi gidrogellar
sintez gilishga garatilgan. Sholining va undan olingan luzganing kimyoviy tarkibi adabiyotlarga asoslangan holda o‘rganilgan.
So‘ngra sholi kraxmali va karboksimetilselyuloza biomateriallari asosida yangi yuqori darajada izolsiya giluvchi gidrogellar
sintez gilingan va ularning bog‘lovchilari o‘rganilgan. Olingan gidargelning SEM tasvirlari va 1Q spektri olinib tahlil gilingan.
Gidrogelarni gishlog xo‘jaligi o‘simliklaridagi ahamiyati bilan xulosalangan.

Kalit so‘zlar: IIoli kraxmali, amilaza, ogsil, dekstrin, karboksimetil selyuloza, askarbin kislotasi, gidrogel, metilenbisakrilamid,
etilenglikol.

Kirish. Sholi doni (guruchi) oq, gizil, qora rangda tarkibida 76,1% kraxmal,17-24% amilaza, 2,6% oqgsil ,3,9% gand,
1,8% dekstrin, 1-1,5% yog‘, 1,4% kul va 0,2% klichatka, V, V2, RR vitaminlar bor. Sholi poxoliga yog‘och aralashtirilib
sellyuloza, qog‘oz, karton, argon tayyorlash mumkin.

Tozalangan sholining kimyoviy tarkibi.. | jadval
Ne Sholining To‘liq quritilgan kraxmal
tarkibi 1 2 3 2 5
1 Kraxmal 82,30 82,54 83,96 88,2 91,13
2 Ogsil 7,69 7,92 8.22 7,90 7,54
3 Yog* 1,84 1,52 1,05 0,88 0,68
4 Sellyuloz 0,81 0,56 13 0,84 0,78
a
5 Kepak 9,9 9.4 9,0 7.8 75

Tozalangan sholining kimyoviy tarkibini o‘rganganda kraxhal, ogsil, yog, sellyuloza, kepak migdori qurigan sari qayta-
gayta hisoblangan sari yaxshilanib boradi. Sholi mineral ozuqgalardan azot, fosfor kaliy elementlariga talabchandir. O<zbekiston
sharoitida 1 s don va 1 s poxol yetishtirish uchun 2,3 kg azot,0,8 kg fosfor va 3 kg kaliy elementi sarflanadi [1].
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Kraxmal o‘simliklarning asosiy uglevod zaxirasidir U turli o‘simliklarda bug‘doyda 75%, makkajo‘xorida 72%, guruchda
80%, kartoshkada 12-24% ga yetadi. Kraxmaldan ozig- ovgat .gandolatchilik, etil spirt, butil spirt, aseton,yelimlar ishlab
chigariladi. Antibiotiklar, vitaminlar, poroshoklar va gog‘oz sanoati soxalarida keng go‘llaniladi. Kraxmalni sholi gipig‘idan,
kartoshka, makkajo‘xori va bug‘doy kabi turli xil tabiiy manbalardan osongina olish mumkin. Sholini oglash tufayli ikki xil
chigindi hosir bo‘ladi,bular kepak hamda luzgadir. Luzga sholining 22%ni tashkil etadi kepak esa 8-9%tashkil etadi. Olingan
luzgadan o‘g‘it sifatida foydalanilsa bo‘ladi.Sholidan olingan luzganing kimyoviy tarkibi [1].

Sholidan olingan luzganing kimyoviy tarkibi.

Xomash Tarkibi va migdori
yo Al,Os Fe.0:  [SiO: [Ca0 P20s K20 Naz:0 Mgo SO, Moddalar
Luzgasi (0,21 0,10 14,59 0,58 0,8 0,24 0,44 0,41 0,16 85
Kulik _[1,31 0,58 B4,30 3,33 0,46 153 24 1,88 152 1,88

Ma'lumki, minglab yillar davomida ajdodlarimiz suvni mugaddas bilib, suvni e’zozlashgan, undan ogilona
foydalanishgan, ariqdagi suvlardan bemalol ichimlik suv sifatida foydalanishgan. Keyinchalik sanoat va gishlog xo‘jaligining
rivojlanishi natijasida turli kimyoviy vositalarning qo‘llanilishi ogibatida toza ichimlikka yarogli suvlar yarogsiz holga keldi.
Natijada suv va suvdan foydalanishni ham davlat tomonidan nazorat gilish nafagat zarur, balki shart bo‘lib goldi. Bu esa ichimlik
suvlarining ifloslanishi manbalarini aniglash, ularni zararsizlantirishning samarador usullarini ishlab chigishga alohida e’tibor
qgaratish zarurligini anglatadi va u hozirgi kunning dolzarb muammolaridan biridir[1].

Sholi kraxmal va karboksimetilselyuloza biomateriallari asosidagi gidrogel sintezi va ularni askarbin kislotasi bilan
o‘zaro bog‘langanligi.

1.Tajriba natijasida olingan sholi kraxmali quritilgan holda 12 g olinadi. 250 ml kolbada suv hammomida solgan holda 30
°C dan 70 °C da distillangan suv yordamida yarim soat qizdirilib jellatillanadi. Tayyor holdagi olingan jelatinlangan kraxmal
xona haroratiga 0,50 g askarbin kislotasi go‘shilib 60 ° C haroratda 240 minut davomida ishlov beriladi. So‘ngra blendir
yordamida maydalanib un holatiga keltiriladi.

2.Kraxmal va karboksimetilselyuloza biomateriallari asosida yangi yuqori darajada izolsiya giluvchi gidrogellar sintezi.
KMS ning 4%. eritmasi 60 daraja selsiyda 45 minut davomida aralashtiriladi. O‘zaro bog‘lash vositasi sifatida 1% askarbin
kislotasi eritmasi go‘shildi va yana yarim soat davomida aralashtirishga ruxsat berildi. Keyin eritma plyonka hosil bo‘lguncha 70
° C da quritilgan. Tayyor modda blender bilan maydalangan va keyin ohak va pestle bilan maydalangan. KMS ning 5% eritmasi
70°C selsiyda 1 soat davomida aralashtiriladi. O‘zaro bog‘lovchi vosita sifatida 1% askarbin kislotasi eritmasi go‘shildi va yana
30 dagiga davomida aralashtirish uchun goldiriladi. Keyin eritma plyonka hosil bo‘lguncha muzlatgichda quritilgan.
Turli o‘zaro bog‘lovchi moddalar bilan kraxmal kopolimerlari asosidagi gidrogellarning shishish darajasi.

1 2 3 4 5 6

Kraxmal/AA/B
O¢zaro bog‘lovchining nomi Metilen EXG Askarbin kislotasi Limon kislotasi Etilen Glutarik
bisakrilamid glikol aldegid
Oc‘zaro bog‘lovchining foizi 1 1 1 1 1 1
Shishish darajasi 800 360 230 250 200 165
900 800
800
700
600
500
400 360
250
300 200 165
200
1000 90 0 0 0 o0 1 1 1 1 1 . l
0
B 1MeTuneH W 3XT JIumoH Kucnotacu STuneHrnukons M yTapuKk angerng
bucakpunammg,

Muzlatilgan quritilgan gidrogellarning SEM tasvirlari 2-rasmda ko‘rsatilgan. Ikkala namuna ham bilan xarakterlanadi
shimgichga o‘xshash sirt morfologiyasi, silligroq o‘zaro bog‘lanish bilan aralashtirilgan ochig kanallar mavjudligi domenlar,
ehtimol, suvdan muzlatish bilan quritish paytida nishatan katta muz kristallarining o‘sishi bilan bog‘liq [4].
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Sholi kraxmali va karboksimetil selyuloza biomateriallari asosida yangi yuqori darajada bo‘kuvchi gidrogel 1Q spektri olingan
va taxlil gilindi.
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1Q-spektr tahlillaridan ma’lum bo‘ldiki 3336,86sm™ va 3294,42 sm™ yutilish sohasida —NH2 va NH- guruhga tegishli
bo‘lgan valent tebranishlar mavjudligi 1sm* yutilish sohasida esa C-N bog‘ining mavjudligi sellyuloza uglerod atomi va amino
gurux o‘rtasida bog‘lanishlar hosil bo‘lganligini ko‘rsatadi 1431 sm? , 1315 sm? , 1012 sm* , 667 sm™ sohalarda valent
tebranishlar molekulasiga uglerodlar hisobiga vujudga kelganligini ko‘rsatadi. Gidrogelning olingin namunalari 1Q —spektorini
olish orqali isbotlandi.

Olingan gidrogel Surxandaryo viloyatining tog® oldi va cho‘l sharoitidagi qgishlog xo‘jaligi o‘simliklarida hamda lalmi
holda ekiladigan donli ekinlarda sinaldi. Chunki lalmi yerlar qo‘p miglorda atmosfera suvlari hisobida sug‘oriladi.Cho‘l, yarim
cho‘l xududlarida yoz faslining juda issiq -quruqg va garmsel shamollarining tez-tez bo‘lishi sabab, suvga bo‘lgan ehtiyoj ham
shunga yarasha bo‘ladi. Surxondaryo viloyating ko‘pgina tumanlarining lalmi yerlarida tajribalar olib borilgan. Bu tumanlardagi
o‘simliklarining 70-75% lalmi yerlar hisoblanadi. Shuning uchun bu yerlarda gidrogeldan foydalanilsa magsadga muofigdir [5].
Respublikamiz olimlari tomonidan suvni tejash magsadida sintez qilingan “gidrogellar” ham suvda shishuvchi sintetik polimer
bo‘lib, tuproq tarkibidagi namlik hisobida bo‘kadi va suvni uzoq vaqt saglash xususiyatiga ega. Yuqgorida aytgan viloyatlarda
tajriba o‘tkazganimizda va gidrogellardan foydalanilganimizda o‘simliklar ancha sermaxsul va kasallikka chalinishi ancha
kamaygani kuzatildi. Bunga sabab gidrogel suvga bo‘lgan extiyojni ta'minlab, o‘g‘it sarfini ancha kamaytirgan. Olingan gidrogel
suvni 3- 35% gacha, mineral og‘itlarni 2,5 barovargacha tejaydi, neftning ulushini 30% gacha oshiradi.
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B-KARIOFILLEN AJRATIB OLISH VA ULARNING KVANT KIMYOVIY TAHLILI
Annotatsiya
Magolada B-kariofillen biologik faol moddasini “Sanjam” ozig-ovgat go‘shilmasi tarkibidan ajratib olish hamda uni IK
spektroskopik tahlili natijalari keltirilgan.
Kalit so‘zlar: B-kariofillen , “Sanjam” oziq ovqat qo‘shilmasi, kvant kimyoviy hisoblash usullari.

3KCTPAKIIUASL 1 KBAHTOBO-XUMHWYECKHUM AHAJIU3 B-KAPHOPHULJIEHA
AnHOTanuUst
B cratee mpezacTaBieHbl pe3yibTaThl BBIACICHUST OHOJOTHYECKH aKTUBHOTO BellecTBa (-kapHodMiuieHa W3 COCTaBa MHUIEBOH
nobaBku "CaHpkam", a TAKXKE €ro CIeKTPOCKOMUIESCKOro aHanu3a ik.
KunroueBsbie ciioBa: -xaproduinieH, numesas 1o6aska "Canmkam'", KBAHTOBO-XHMHYIECKHE METO/BI pacyera.

B-CARIOPHYLLENE EXTRACTION AND THEIR QUANTUM CHEMICAL ANALYSIS
Annotation
The article presents the results of the separation of the biologically active substance 3-caryophyllene from the composition of the
food additive "Sanjam", as well as its spectroscopic analysis of ik.
Key words: p-karyophyllene," Sanjam " food additive, quantum chemical calculation methods.

Kirish. p-kariofillen 204.35 molekulyar massa va C15H24 molekulyar formulaga ega bo‘lgan bitsiklik seskviterpen
bo‘lib (-)-trans-Caryophyllene nomi bilan ham tanilgan modda hisoblanadi. U indutsirlangan azot oksid sintazasi (iNOS),
interleykin 1 beta (IL-1p), Interleykin-6 (IL-6), o‘sma nekrozi alfa faktori (TNF-a), yadro faktori (NF-kB), siklooksigenaza 1
(SOG-1), siklooksigenaza 2 (SOG-2)lar faoliyatini pasaytirish hususiyati borligi bilan yallig‘lanishga garshi faollikga ega. B-
caryophyllene galampir (Piper nigrum L.), Rosmarinus officinalis, sinnamon (Cinnamomum spp.) tog® rayxon (Origanum
vulgare L.) rayhon (Ocimum spp.), timyan (Thymus vulgaris), mavraq (Salvia officinalis), yalpiz (Mentha piperita), zanjabil
(Zingiber officinale) [1-3] gayrag‘och (Pinus), Chenopodium ambrosioides, nasha (Cannabis sativa) kabi juda ko‘plab o‘simliklar
tarkibda uchraydi[4,5]. Ushbu moddaning terpevtik xususiyatlaridan kelib chigib kelgusida farmatsevtik xususiyatlarini yanada
chukurrok urganish maksadida ushbu moddani ajratib olib kimyoviy tuzilishini o‘rganishni oldimizga magsad gilib oldik.

Tadgigot metodologiyasi. “Sanjam” oziq-ovgat go‘shilmalari tarkibidan ajratib olingan a-pinen  moddasining
tuzilishini “Gaussian 98” dasturlar paketidan foydalanganholda kvant-kimyoviy hisoblash orgali amalga oshirildi. Buning
uchunDFT/B3LYP gibrid metodi 3-21G bazisida kimyoviy strukturasio‘rganilayotgan moddaning molekulyar tuzilishlari
optimallashtirildi. Shuningdek, Hartri energiyalari, 1Q-spektrlari hisoblab topildi.“Builder” uskunalar bo‘limining “Modify
bond”,“Modify dihedral” kabimolekula quruvchilari moddaning molekulyar tuzilishlarini dasturgakiritishda foydalanildi.
Molekulalarning strukturalarini optimallashtirish “Gaussian calculation setup” bo‘limidagi“Job type” ning “Optimization”, 1Q-
spektrlarini hisoblash esa “Frequency” buyruqlari yordamida amalga oshirildi. Hisoblash jarayonlari molekulalar uchun
erituvchisiz, xloroform va dietilefir muhitida alohida-alohida amalga oshirildi. Erituvchilarni “Gaussian calculation setup” ning
“solvation” bo‘limi orgali tanlandi.

B-kariofillenni ajratib olish. 10 gramm “Oltin vodiy” ozig-ovqgat qo‘shilmasidan olib uni 200 ml geksan bilan
Soksklet apparatida ektraksiya gilindi. Ekstraksiyadan so‘ng erituvchi past bosimda rotor bug‘latg‘ich yordamida bug‘lantirilib
to‘q ko‘k rangli B-kariofillen kukuni olindi.

Tahlil va natijalari. Ajratib olingan B-kariofillenning tuzilishini o‘rganish ham  1Q-spektroskopik metoddan
foydanilgan holda tahlil gilindi. Bunda uning 1Q-spektri yuqorida keltirilgan usul va spektrometr yordamida aniglandi. Ajratib
olingan B-kariofilenning eksperimentalnatijalari nazariy kvant-kimyoviy hisoblash natijalari bilan giyosiy tagqoslangan holda
tahlil gilindi.

1-rasm. B-kariofillenning optimallashtirilgan molekulyar tuzilishi.
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2-rasm.B-kariofillenning IK-spe

ktri.

I ]

* 3-rasm. p-kariofillenning Mass-spektri.

Ajratib olingan B-Kariofillenning tuzilishini giyosiy tahlil gilish orgali aniglash magsadida, ushbu birikmaning
molekulyar strukturasining tebranish (1Q) spektrlari Gaussian 98 kvant-kimyoviy hisoblash dasturining DFT/B3LYP metodi 3-
21G bazisida optimallashtirilgan holda hisoblandi [6]. Birikmalarning eksperimental yo‘l bilan aniglangan va dastur yordamida
nazariy hisoblangan tebranish spektrlari giyosiy tahlil gilindi. Qiyosiy tahlil natijalari quyidagi 1-jadvalda keltirilgan.

1-jadval.

B-kariofillenning kvant kimyoviy xisoblangan va eksperimental aniglangan IK-spektroskopik analizlari natijalari.
B-caryophyllene

I<3 -
s, s
=4 [=]
© f=4
o K
S < =g
g <5
3s(S-S) 1-halgada 600.79 603.72
3s(S-S) 1-halgada 655 667.37
5(S-N) 1,2-halqada 1029 1037.70
s (S-N) 1-halgada 1257.08 1261.45
8s (S-N) 1-halgada 1393 1381.03
55 (SN3) yon zanjir 1437.46 1417.68
N 1564.28 1568.13
85 (S<N) 1-halgada
Vs (C-H)1-halqada 3203 3259.70

B-kariofillenning eksperimental yo‘l bilan aniglangan va hisoblangan 1Q-spektrlaridagi yutilish cho‘qgilari mos ravishda
bir biriga juda yaqin ekanligi yuqoridagi jadvaldan ko‘rinib turibdi. YA’ni B-kariofillenning 2 halgasidagi >S=C< bog‘larining
hamda 1 va 2 halgalardagi S-N bog‘larining deformatsion (8s(S-S), 8s(S-S-S), 6s(S-N)) tebranishlariga xos bo‘lgan yutilish
cho‘qqilari nazariy hisoblangan yutilish cho‘qgilariga juda ham yaqgin ekanligi aniglanildi.

N
Aynigsa 1chi halga orasidagi S< bog*larining deformatsion tebranishlarga
N

x0s bo‘lgan yutilish cho‘qgislari eksperimental yo‘l bilan olingan IK spektri tahlili natijalarida ham mavjud ekanligi
hamda hisoblash natijalariga (mos ravishda 1568.13 va 1564.28 sm-1), yaqin ekanligini ko‘rishimiz mumkin.

Xulosa va takliflar. Xulosa qilib aytadiganda, B-kariofilenning eksperimental yo‘l orgali aniglangan 1Q-spektridagi
yutilish cho‘qqilari, nazariy kvant-kimyoviy hisoblangan yutilish cho‘qgilariga mos keladi. Bu esa, aniglanayotgan
birikmalarning tuzilishi yuqorida keltirilgan B-kariofillenning kimyoviy stukturasiga mos ekanligiga dalolat beradi. Shuningdek
mass spektral analiz natijalari ham ularni ushbu moddaga tegishli ekanligini ko‘rsatmoqda. YA’ni Mass-spektrda hosil bo‘lgan

100.1 m/z, 120.6 m/z va 204.1 m/z pik cho‘qgilar S8N4+,S9N12 va S15N24 ionlariga xos bo‘lib ularni ushbu moddaga tegishli
ekanligini ko‘rsatdi.
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HUCCJEIOBAHUE ITPOLECCA 9KCTPAKIIMA ®JTABOHOMIOB U3 IBETKOB HELICHRYSUM
MARACANDICUM ®JIOPBI Y3BEKUCTAHA
AnHOTanuUst

WV3ydeH mpolece 3KCTpakuuu cymma (iaBoHonoB u3 nsetkoB Helichrysum maracandicum - GeccmepTHEKa camMapKaHICKOTO.
Ha ocHoBaHMU pe3ysIbTaTOB MCCIIEIOBAHUH YCTAHOBJIECHBI CIEIYIOIINE YCIOBHS IKCTPAKIMKU: 3KcTpareHT — 70%-HBIil 3THIIOBBIH
CIIUPT, pa3Mep YacTUIl CHIpbsi — He Ooixee 3-5 MM um Temmeparypa mpouecca — 40-50 °C. MertomoM MareMaTH4ecKOro
MOJEIMPOBAHUS AKCIEPHMEHTa 10 BoKcy-YMIICOHY OIpesesieHbl YCIOBHS IKCTPAKIUY, 00eCIeYnBaloNIie U3BICUYCHUE CyMMY
(aBOHOMIOB M3 CHIPbs ¢ BbIXOAOM 90%. KadyecTBEHHBI M KOJMYECTBEHHBIH COCTAaB KOCMOCHHMHA, H30CAIMIYpPIIO3HAA H
CaJIMITYPIIO3U/Ia OTIPEIEISTH METOIOM BBICOKO3(peKTUBHOIT xHIKoCcTHOH XpomaTorpaduu (BOXKX).

KnroueBnie ciaoBa: Asteraceae, Helichrysum maracandicum, xocMocuuH, W30CATUITYPIIO3H/, CATHITYPIIO3HI, 3KCTPAKTHBHBIE
BELIECTBA, SKCTPAKIHS, ONTUMH3ALIMS, MAaTEMAaTHYECKOE MOICTMPOBAHNE SKCIIEPHUMEHTA.

INVESTIGATION OF THE PROCESS OF EXTRACTION OF FLAVONOIDS FROM THE FLOWERS OF
HELICHRYSUM MARACANDICUM OF THE FLORA OF UZBEKISTAN
Annotation

The process of extraction of total flavonoids from the flowers of Helichrysum maracandicum - Samarkand immortelle has been
studied. Based on the research results, the following extraction conditions were established: the extractant is 70% ethyl alcohol,
the particle size of the raw material is no more than 3-5 mm, and the process temperature is 40-50 °C. Using the method of
mathematical planning of the experiment according to Box-Wilson, the extraction conditions were determined, which ensure the
extraction of the amount of flavonoids from raw materials with a yield of 90%. The qualitative and quantitative composition of
cosmosiin, isosalipurposide and salipurposide was determined by high performance liquid chromatography (HPLC).

Key words: Asteraceae, Helichrysum maracandicum, cosmosiin, isosalipurposide, salipurposide, extractives, extraction,
optimization, mathematical modeling of experiment.

V3BEKUCTOH ®JIOPACUIATHA HELICHRYSUM MARACANDICUM VCUMJIATU T'YJIJIAPUHAHT
®IABOHOUJITIAPHHU SKCTPAKIUA KAPAEHUHA TAIKAK KAJTHIL
AHHOTaLUA

Helichrysum maracandicum — Camapkanz yamac YTH YCUMIIUTH TYJUIApUHUHT (JIABOHOMITIAPHUHH SKCTPAKIHS KUK KapadHH
yprammwrgu. Ommu6 OGopmiraH TaAKMKOTIAp HATIKACHAA OSKCPAKOWS SKapaCHHHUHT KyHHAarn INapoWTIapH YPHATHIIH:
akcTpareHT — 70% JIM 3T COHPTH, XOM amé ymuamu — 3-5 MM JaH KatTa OYiaMarad xoiaa Ba skapaéH xapopatu 40-50 °C.
Matemartuk MoaenaHUHT Boke-YuicoH ycynu Oyitnya daBaHonanap HUFHHANCH YKCTPAKIMACHHUHT onTHMan mapoutu (90
%) auukiIaHad. KocMOCHMH, H30CaIMITYpHO3H[ Ba CATHIYpPHO3u[ (IaBOHOAJIAPUHUHT cu(aT Ba MUKIOPH TapKHOU FOKOPH
camapainu cyrokink xpomaropradpusicu (FOCCX) ycynnia aHUKIIaHTH.

Kaaut cy3aap: Asteraceae, Helichrysum maracandicum, kocMocHuH, H30CaTHUIypIIO3U I, CATHITYPIIO3HI, SKCTPAKTHB MOIIATIap,
HKCTPAKIKS, ONTHMAJIIANI, SKCIIEPUMEHTHI MaTeMaTHK MOJIeIUIamI.

Beenenne. Pox Helichrysum orrocsitcst x cemeiictBy ActpoBbie (Asteraceae), sIBIsIFOIIMICS OJHAM H3 CaMBIX
pacnpoCcTpaHeHHbIX BUIOB pacTenus. B V3Gekucrane >TOT poj mpencrasied 5 sumamu: H. tianschanicum, H. mussa, H.
nuratavicum, H. arenarium u H. maracandicum. OxHuM W3 IIMPOKO PACMPACTPAHEHHBIX BHIOB OECCMEPTHHKA SIBISETCS
Helichrysum maracandicum (GeccMepTHHK caMapKaHICKKI), KOTOPBIM NPOU3PACcTAeT NPAKTUYECKH Ha BCEX TOPHBIX XpeOTax,
PAacIIoNOXKEHHBIX Ha TeppUTOpHH pecttyOnuku [1].
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JIutepatypHslii 0630p no Teme: H. maracandicum sipisercst BecbMa MOJIUMOP(HBIM BUIOM, OTIHYUTENIbHBIC IPU3HAKA
(OpM MEHSIOTCS B 3aBHCHMOCTH OT cpelibl oOuTaHMs. Berpeuatorest GOpMBbI ¢ IMPOKMMH M y3KUMH JIMCTBSIMH, KPYIHBIMH H
CPaBHHUTENBHO MEJIKUMH KOP3MHKAMM, OT MOXHATO OIYLICHHBIX JIO TOYTH TOJBIX 3K3eMILIIpoB [2,3]. B cBsA3uM ¢ ABICHUAM
nosuMophu3Ma MOTYT HaOIMIOAATCs Pa3yIMYMs KayeCTBCHHOTO M KOJMYECTBEHHOTO COCTaBa IPOAYLHUPYEMBIX BTOPHYHBIX
MeTab0INTOB.

Bronornmueckast EeHHOCTh JTAaHHOTO PACTEHMs ONpeeNseTcsl ColepskaHueM OHOJIOTHYECKH aKTHBHBIX COCAWHEHHH, B
YacTHOCTH (JIaBOHOMIOB, KOTOpOE paHee ObLIo BbIAEeHo U3 H. maracandicum [4,5].

Vcxons u3 BBIIIE H3JI0KEHHOTO, IIENBI0 HCCIEeI0BaHu SBISUIACk pa3paboTka METO/a IMOIyIeHne CyMMa (pIIaBOHOUIOB U3
uBeTkoB H.maracandicum, mpouspacratoniero Ha tepputopuu Pecry6nuku Y36ekuctan. 1[Betku ObUTH COOpaHbI C IMIMPOKUMHU
JIMCTBSIMU, KPYITHBIMH KOP3MHKAMH U ONYIIECHHBIMU cTeOasiMH B KoHLe utoHSA 2019 ronma B orporax Ilckemckoro xpe6Ta, 61m3
nocenka Hanaii bycrannsikckoro paiiona TamkeHTCKo# o0nacTu.

DKOHOMHYECKHE MOKa3aTeNH MOJIydeHHs (JIaBOHOMAOB M3 PACTUTEIBLHOTO CHIPhS BO MHOTOM 3aBHUCHUT OT IPaBUIBHOTO
BBIOOpA PAaCTBOPUTEIST U MpPOBeNeHHs 3KCTpakuuu. C Ienbio BBIOOPA CENEKTHBHOTO PAcTBOPHUTENS M IOHCKA ONTHMAJbHBIX
PEKUMOB ITPOLIECCa IKCTPAKIIMU JAHHOTO PACTEHHS MPOBOAMIIM HI)KEOTTUCAHHbIE HCCIICIOBAHMS.

B kauecTBe 00BbeKTa ObLIa BBIOpaHa cyMMa (hJIABOHOHIIOB COCTABILSIFOIINX M3 OMOJIOTMYECKH aKTHBHBIX KocMocunHa (1),
u3ocanunyprosuna (2) u canumyprnosuia (3), Tak Kak OHH SBISIETCS OCHOBHBIMH M0 COACPIKAHHUIO B PACTUTEIBHOM CBIPBE.

OH OH OH
HO\,i“)/‘/ IIO\,:“J/‘/
oG
2 3

OGlcp O Slep O

JKCIepUMEHTAJbHAs YacTh

JUns onTHMH3aIMM SKCIIEPUMEHTANBHBIX HCCIICOBAHMH MO ITOBBIIECHNIO 3((EKTHBHOCTH WM IPOTHO3UPOBAHHMIO XUMHKO-
TEXHOJIOTHYECKHUX TIPOLIECCOB MPHMEHSIOT METOJ MaTeMaTH4ecKOro MoAeNMpoBaHus. lccienoBaHus NPOBOJAMIM Ha OCHOBE
OJHO(AKTOPHBIX IKCIEPHIMEHTOB, B Ka)KIOM OIIBITE M3MEHSS IIAPaMETPhI TOJIBKO OTHOTO U3 (haKTOPOB, BIMSIOIINX HA MpOIECC,
OCTaJbHBIE OCTAaBILUIM HeM3MEHHBIMU. OIHAKO M3BECTHO, YTO SKCTPATMPOBAHME NMPHUPOTHBIX COCIMHEHUH 3aBHCUT OT MHOTHX
(axTOpOB, KaXKABIH M3 KOTOPHIX B OONBIIEH MM MEHBIIEH CTENEHH BIUSIET HA BBIXOJA KOHEYHOro Mpoxykra. Ilostomy mms
OLICHKU CTETICHN HX BIHMAHHSA Ha SKCTPAKIMIO (EHONBHBIX COSIMHEHUH M3 OecCMEepTHHKA CaMapKaHACKOTO NPHUMEHSITH METOJ
MaTeMaTU4ecKoro MOJEIMPOBaHUs dKCIepuMeHTa 1o bokcy—Yuncony [6]. [lapamerpoM onTUMM3aLUK CIIY>KHII BBIXOJ CYMMBbI
(I1aBOHOMIOB K Macce ChIPbsL.

IIpu sTOM BBEIOpaNHN cnepyromue GakTopsI:

X1 — cTerneHb U3MENbYEHUS ChIPbs;

X2 — IPOTOIDKUTEIFHOCTH MPOIECCa;

X3 — Temneparypa 3KCTPaKLUY;

X4 — KOHIIEHTpaLHs SKCTPAreHTa;

X5 — COOTHOIIIEHHE BBICOTHI 3KCTPAKTOPA K THAMETPy ¥ HHTEPBAIBI BAPHHPOBAHMS.

Bo Bcex ombITax KOMMYECTBO CHIPHS M METOJ BBIAENCHUS ObUIM MACHTHYHBIMH. B ombITax mcmoms3oBamu mo 0,5 kr
BO3/YILLIHO-CYXOT'O ChIPbsl B CTATHYECKUX YCIOBUSAX.

C nensro moabopa 3hPEeKTUBHOrO 3KCTpareHTa M3y4YeH DA pacTBoputeneil. BoszaymHo-cyxoe chIpb€ 3arpyxaid B
3KCTPaKTOPHI 1o 0,5 KI ¥ SKCTparupoBaiy 3TWIOBBIM CIIMPTOM pa3sInuHbIX KoHLEeHTpauuii (90, 80, 70, 60 %) [7] mpu koMHaTHON
TeMmIeparype, NpPOoU3BOJAS 5 CIMBOB uepe3 Kaxkable 6 4. DKCTPAaKThl CIMBAIU U 3QJIMBAJU CBEXUE MOPIHUU PACTBOPUTEII.
OO0BeTMHEHHBIE IKCTPAKTHI KAXKIOTO 3KCTPAKTOPA YIIAPUBAIN B BaKyyM-IUPKYJILHOHHOM ammapate rnpu temreparype 30-40°C
u Bakyyme 0.6-0.8 krc/cM? 1o rycroii Macchl W oOpabaThlBamy Topsdell BOJOM M BBHINABIIMH OCAJOK OTACISIM MyTEM
¢uIpTpay BOAHOTO pacTBopa. PHIIbTpaT CryCTHIIN U MOMYYEHHYIO OYHIIEHHYI0 CyMMY (JIaBOHOUIOB 00pabaThIBaIM TPHKIBI
¢ otunaneratoM. IlomydeHHbIE OpraHWYECKHe H3BICUCHUS OOBEIWHSIIN, yNapHBald W AaHAIM3HPOBAIM Ha COJAEp)KaHHE
(maBoHOMIOB. KauecTBEHHBIN W KOIMYIECTBEHHBIN COAEPKAHNE KOCMOCHHHA, M30CAIHITYPIIO3HIA U CATUITPIIO3U/Ia OTPEIeIsIN
meronom BOXKX, npusenennoro B [9], pe3ynbTaThl KOTOPBIX MPUBEEHB! Tabmume 1.

Tabmuua 1.
KonndecTBo WHIUBHIYaTbHBIX KOMITOHCHTOB B % OT MaccChl ChIpbs KomuuectBo q)CHOJ'IBHHX
DKCTpareHT Kocmocnuu* M3ocamumypriosmm® Camnmypriosna* COEIMHEHHUI B OKCTPAKTE OT

COJIepKaHUs B ChIpbe, %

Oraunoi, %

70 0,92 1,70 151 90,98
60 0,77 1,52 137 75,30
50 0,55 155 1,32 67,76
40 0,54 155 1,61 86,96

* - mannabie mo BOXX

Ilo pesynprataM SKCTpakIM{ OMNpEeNeHO, YTO JUIA HOJNy9eHHs HKCTPaKTa C BBICOKHM COJEp>KaHHEeM (EeHONbHBIX
COeIMHEHNT He0OXO0 MO HCIONIB30BaTh B KauecTBe SKcTpareHTa 70%-Hblil STUIIOBBI CIHPT.

Jlaree m3ydann BIMSHHE CTEIIEHH H3MEJBUCHHS CBHIPbS Ha BBIXOA CYMMBI (DJIABOHOMIOB B IPOLECCE SKCTPAKIIHU.
M3menpuéHHOE CBIpBE KanmuOpoBanu Ha pasmepsl dactul Menee 1.0; 1-3; 3-5; 5-7 mm u He m3menpuéHHOE ChIpBE. [1o 0.5 kxr
ChIpbsi  AKcTparupoBamu  70%-HbIM  CIUPTOM  ISITUKpaTHO. OOBEAWHEHHBIE HSKCTPAKTHI W3  KaXIOro JKCTPAaKTOpa
OTGUIBTPOBBIBAIM M aHATU3UPOBATH. [IpH SKCTpakIuK HE W3MENbYEHHOTO W KPYITHO HM3MENTBYEHHOTO CHIPhSl MOBEPXHOCTH
CONPHKOCHOBEHHS YacTHI[ C PACTBOPUTENIEM MaJia, TIPOLIECcC MPOXOIUT MEIEHHO, TpeOdyeTcst 0oMbIIol pacxo pactBoputess. [pu
OYEHb MEJIKOM TIOMOJIE ChIPbsl — MeHee | MM MpOLecC YCKOPSETCsl, OTHAKO, U3-3a IIOX0i (PUIIBTPYEMOCTH CIIOSI CHIPhs BO3HHKAIOT
TPYAHOCTH B OCYIIECTBICHHH IIpollecca. B cymecTBYIOMUX SKCTPaKTOpax ONTHMAIBHON CTENEHBIO ITOMOJIa sBISIETCS 3-5 MM.
Pesynprarsl Hccne0BaHUi IPUBEAEHEI B TadIHIE 2.

Tabmuma 2.
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BI)IXO,I[ CYMMBIL Q)HaBOHOI/IZLOB B 3aBUCUMOCTHU OT CTCIIECHU U3MCJILYCHUS ChIPbs

Pasmep yactui, MM M3B11eueHO (PCHONBHBIX COSMHEHHIT OT COJICP)KAHHUs B ChIpbE, %o
meHee 1 90,84
1-3 90,84
3-5 90,86
5-7 87,79
HensmenpuéHuoe chIpbeé 80,14

IIpn sKcTparupoBaHWM PACTHTENBHBIX BEIIECTB YacCTO IOJIOKHUTEIBHBIA 3(GQekT urpaer Qakrop temmeparypbl. C
yBEJIMYEHHEM TeMIepaTypbl npouecce 1uddysun yckopsercst. C 3Toi LeIblo H3ydalld IPOLEece BIUSHUS TEMIICPaTyphl Ha BBIXO/
CYMMBI SKCTPaKTHBHBIX BemlecTB u (eHombHbIX coemuHenuid npu 20, 30, 40°C. B TtepmocraTe yCTaHOBHIH EMKOCTh
BMeCTUMOCTBIO 2.0 1., KoTopbIi 3arpy3unn 0.1 Kr Bo3AyIIHO cyXoe U3MeNbu€HHOE ChIphE U 3amunu 1.5 1 70%-Horo 3TUI0BOrO
cnupra. C 1enblo YCKOPEHHUsT mpolecca IKCTPAKIMU MAcCy MEepeMeNIMBall MEIIATKONH CO CKOpPOcThio BpamieHus 60 06/MuUH.,
nocje 6 4acoB OCTaHABJIMBAIIH MPOLECC, OTACIMIN SKCTPAKT OT MIPOTa M yHAapUBAIU B BaKyyM-BblapHOM ammapate 10 100 r u
AQHAJIM3UPOBAIN KOHLIEHTPUPOBAHHBIH SKCTPAKT. I[IpH SKCTPaKIMU B pa3HOM TEMIEPAaTypHOM PEXUME TIPU MPOUUX OJHUHAKOBBIX
YCIIOBHSIX YCTAaHOBIIIM, YTO IIOBBINICHHE TEMIEPaTyphl CYIMIECTBEHHO BIMSET Ha IPOIECC SKCTPAKIMH LeNeBoro mpoxykra. C
MOBBIIICHUEM TEMIIEpaTyphl BBIXOJ JKCTPAKTHUBHBIX BEIIECTB YBEIMUMBAeTCS. TakuM 00pa3oM, ONTHMAJIbHBIM OKa3aJloCh
9KCTparupoBaHue pacteHus npu temmeparype 40°C. JlaHHbIE O BIUSHAN TEMIIEpaTypsl Ha SKCTPAKIIHIO CYMMBI SKCTPAKTHBHBIX
BEIIECTB ¥ (DEHOJBHBIX COSIMHEHHUI IIPUBEIEHBI B Ta0IHIIE 3.

Tabmuma 3.
BuusiHie TeMIIepaTypbl Ha MPOLECC SKCTPAKIUK
KoanuectBo MHIUBUYaTbHBIX KOMIIOHEHTOB B % OT MacChl ChIpbs KonunuecTBo (bCHOJ'H:HLIX
Temnepary-pa, °C Kocmocuun V3ocanuiyprosusn Canumnyprosuz COCIMHEHHIT B 9KCTPAKTE OT
COZIePIKaHus B ChIpbe, Yo
20-30 0,55 1,30 121 84,72
30-40 057 1,52 1,37 87,86
40-50 0.94 1,75 1,62 90,76
50-60 0,95 1,75 1,69 90,96

BDXX-ananus ocymecTBisu ¢ ucnojb3oBanreM «Shimadzu LC-20 ADy, ocHameHHOM 4-X TpaJueHTHBIM HACOCOM,
JIera3aTopoM, I'paJHeHTHBIM CMECHTEIEM, JACTEKTOPOM C IepPEeMEHHOH JIMHOI BOJHBI M PYYHBIM IIETJIEBHIM HH)KEKTOPOM.
Komonka Shim-pack (4.61.D. x 250 mm), cranmapts ¢asa GIST C18, smroeHTHas cucrema — aIlETOHUTPHI : BoJa B
cootHomenun 25 : 75 ¢ nobasnerneM 1% MypaBbUHON KUCTOTHL. CKOPOCTH 3MIOMPOBaHUS — 1 MJI/MHH, 00B5€M BBOJUMON IIPOOEI
— 20 mxi1. B kauectBe merekropa ucmonbzoBand SPD-M20A. [lnuHy BONHBI BBIOMpAH C y94eTOM TOTO, YTO HCCIEAyeMbie
BEI[ECTBA UMEIOT CIIEAYIOIINEe MAKCUMYMbI TOrJIomeHus: mpu 255 u 290 um — kocmocuut (1), 370 uM — u3ocanumypmnosus (2) u
284 um — canmumnyprosuz (3).

MeToauka KoJUYECTBEHHOr0 onpeneaeHus ¢paaBoHounaoB 1-3. TouHyro HaBecKy (KOCMOCHHHA, U30CATHMITYPIIO3U/1a
u camumyprosuaa mo 0,02 r) momemanu B MepHylo KonOy BMecTHMOCTbIO 50 mit, pactBopsutd B 20-30 M 95% stHioBoro
CIHPTA, JOBOIWIH 00beM pacTBopa 95% STHIOBBIM CIIMPTOM J0 METKU U mepemenuBain. K 25 M1 arieToHUTpuIia pruoOaBisIn
75 MJ1 BOJBI OYHMILEHHOM, | MII MypaBbHHOW KHCJIOTHI M TIIATENHHO IepeMelnBaii. PacTBop oTduisTpoBamu noa BaKyyMom
gepe3 MeMOpaHHbIi GuiIbTp ¢ Auamerpom nop He Oomee 0,4-0,5 mxm. Hasecky 20-50 Mr cyxoro ocraTka, OCTaBIIErocs IOCTe
yTapUBaHUS STHIANETATHOH (paKIuy IO IMOCTOSHHOW MacChl, B3BEIICHHYIO HA aHATNTHIECKHX BECaX, PACTBOPSUIM B METAHOJIE
utst JKX mpu ierkoM HarpeBaHHH Ha BOJSHOM OaHe B TakoM 00beMe, YTOOBI KOHEUHast KOHIIEHTpanys BemecTBa Obputa 10 mr/mit
(1.e., HAanpumep, 20 Mr paz6asisi B 2 Mi, 50 Mr B 5 MiI ¥ T.21.) B aHaMU3UpoBainu MeTogqoM BOXKX B ycrnoBuAX, aHAJIOTHYHBIX
aHaNM3y CTaHAApTHHIX pacTBOpoB. KoHIEHTpaumio (UIaBOHOMIOB PACCUMTHIBAIU IOJTYYCHHBIM KaJMOPOBOYHBIM HPSIMBIM.
Pe3ynpTaThl KOJIMYECTBEHHOrO aHann3a (UIaBOHOMIOB 1-3 B 9KCTpakTax mpoBeaeHHoro meromoM BDXKX mpencrasieHsl B
tabmuue 4.

Pe3ybTaThl IKCIIEPHMEHTOB U UX 00CY KIeHHE

Ha ocHoBe npoBeeHHBIX Pe3yIbTaTOB COTTACHO MATPHIA INTAHUPOBAHUS U TOCIIEI0BATEIbHOCTH HX PAcUeTa MONTyIIIN

pe3yIbTaThl Kak MoKa3aHo B Tabnuie 4.

Tabmmma 1.
ManI/IIIa TUIAHWUPOBAHUSA SKCIICPUMEHTOB
Ne oneiTa Kox dakropa Y1, Yo, \?c‘,
Xo X1 X2 X3 Xa=X1X2X3 % %
1 + + + + — 60,2 59,6 59,9
2 + + - + — 37,8 38,9 38,35
3 + — + - — 46,2 48,6 47,4
4 + — — - - 28,9 29,2 29,05
5 + + + + + 50,3 50,9 50,6

Kaxaplit U3 5 OMBITOB MPOBOJMIN B COOTBETCTBHU C COCTABJICHHOW MATpHILICH, HCIONB3Ysl BHIOPAHHBIC YPOBHH KaXKIIOTO
(akTopa, 3aKOIMPOBAHHBIC B MATPHIIE 3HAKAMH «+» WITH «—» (COOTBETCTBEHHO BEPXHHUII M HIDKHUIT YPOBHH BapbUPOBAHHS).
PeSy.]'leaTbI OIIBITOB IPEJCTABJICHBI B BUJI€ YPAaBHEHUS PErPECCUU:
Y=bo + bixa +... +bjX;
rze bo,.. .bj, — Ko3adpuLHeHTBI perpeccin HEMOIHOTO KBaIPaTHOTO ypaBHEHMSL.
BrIBOABI:
Tlocrne onTuMmm3anuu Impomecca SKCTPAaKIWHM BBIXOJ (DIaBOHOMIOB MOBHICHICA Ha §8%. B cBs3m ¢ sTtHM m3ywamn
Ka)l(}lbli’l CJIUB, SJKCTparupys InoJ BJIHUSIHUEM q)aKTOpOB, HaﬁﬂeHHbIX npu ONTUMU3aAlUHU, U YCTAHOBUJIM, 4YTO IIATUKpATHAasA
IKCTPAKIHS B ITUX YCIOBUSIX AT BO3MOXKHOCTh IKCTparuposath 6osee 90% cymmy (GJIaBOHOUIOB OT COACPKAHUS B ChIPBE.
JUTEPATYPA
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DETERMINATION AND ISOLATION OF GLYCOSIDES CONTAINED IN INDIGOFERA TINCTORIA L
Annotation
The article presents glycosides, their practical significance, medicinal plants containing glycosides, methods for isolating
glycosides from the plant "Indigofera dye L", the study of the physicochemical properties of glycosides, the isolation of indican
glycoside, its characteristic qualitative reactions and indican glycoside, results. Studies of high performance liquid
chromatography (HPLC) and IR spectroscopy are described.
Key words: Glycosides, indican, vitamins, high performance liquid chromatography, indigo, Stas-Otto method.

ONPEJAEJEHHUE U BBIIEJIEHUE I''IUKO3UA0B, COAEPKAIIUXCSA B INDIGOFERA TINCTORIA L
AuHHOTaIUHA

B crarse mpuBeneHs! IMMKO3MUABI, UX MPAKTUUECKOE 3HAUCHHUE, JTEKApCTBEHHBIC PACTEHUS, COAEPIKAIIUE IIIHKO3HUIBI, CIIOCOOBI
BBIJICNICHNS TIMKO3UAOB W3 pacteHus "MHaumrodepa kpacwibHas L', m3ydeHune (GU3UKO-XMMHYECKHX CBOWCTB TIIMKO3HIOB,
BBIICJICHNE MHANKAHOBOTO TIIMKO3U/Ia, XapaKTePHbIE AJISI HETO KaYeCTBEHHbIC PEaKIUH W MHAUKAHOBBIN TTIMKO3HI, PE3yIbTaThL.
OmnncaHbl HeccIenoBaHus BrICOKoeddekTHBHOI xuakocTHOH xpomaTorpadpun (BOXKX) n UK-cnekrpockomnum.

KnioueBbie cioBa: ['JTMKO3WIBI, WHIVKAH, BUTAMHHBI, BBHICOKO3((EKTHUBHAS KUAKOCTHAs Xpomarorpadus, MHAWUTO, METOJ
Crac-Otro0.

INDIGOFERA TINCTORIA L TARKIBIDAGI GLIKOZIDLAR MIQDORINI ANIQLASH VA AJRATIB OLISH
Annotatsiya
Magolada glikozidlar, ularning amaliy ahamiyati, tarkibida glikozid tituvchi dorivor o‘simliklar, “Indigofera tinctoriya L”
o‘simligi tarkibidagi glikozidlarni ajratib olish usullari, glikozidlarning fizik-kimyoviy xossalarini o‘rganish, indikan glikozidini
ajratib olish, unga xos sifat reaksiyalari va indikan glikozidini yuqori samarali suyuglik xromotografiyasi (YUSSX) va 1Q-
spektroskopiya usulida tadqiqi natijalari bayon gilingan.
Kalit so‘zlar: Glikozidlar, indikan, vitaminlar, yugori samarali suyuqlik xromotografiyasi, indigo, stas-otto usuli.

Kirish O‘simliklardan ajratib olinadigan ko‘pgina biologik faol va oshlovchi moddalar farmatsevtika, xalq tabobati, 0zig-
ovgat sanoati kabi xalg xo‘jaligining turli sohalarida keng qo‘llaniladi. Qadimdan halg tabobatida infektsiyalarga garshi
xususiyatlari mavjud bo‘lgan dorivor o‘simliklarga alohida e’tibor berilgan. Inson kasalliklarini davolashda go‘llaniladigan
dorilar tabiiy o‘simliklardan olinganda zararsiz va ta’sir doirasi keng bo‘ladi. Bunday dorivor o‘simliklar odatda dori vositalari
ishlab chiqarishda asosiy ingradient hisoblanadi.

O‘simliklar tarkibidagi dorivorlik xususiyatini beruvchi tarkibiy gismlardan biri glikozidlardir.

Mavzuga oid adabiyotlar tahlili. Glikozidlar - tabiatda keng targalgan bo‘lib, ular o‘simliklarning turli gismlarida hosil
bo‘ladi, suv va fermentlar ishtirokida shakar (glyukoza va fruktoza) va shakar bo‘Imagan (aglikon) gismlarga parchalanadi [1].

Glikozidlardagi dorivorlik xususiyati uning aglikon gismi bilan bog‘liq, birok qand qismi ham ma’lum terapevtik ta’sirni
namoyon etadi. Glikozidlarning turli xildagi tuzilishi ularni turli kasalliklarni davolashda go‘llashga imkon beradi, jumladan,
yurak yoki steroidli glikozidlar, antraglikozidlar, trioglikozidlar va saponinlar [2]. Saponinlar murakkab tuzilishdagi glikozidlar
bo‘lib, tarkibida turli xil gandlar uchraydi (glyukoza, ramnoza, arabinoza, galaktoza, glyukuron kislota) [2]. Glikozidlardagi
monosaxarid qoldig‘i piranoza yoki furanoza hamda a-yoki f-anomerlar holida bo‘lishi mumkin [3]. Glikozidlar farmatsevtikada
yurak gon tomir kasalliklari, tayanch harakatlanish sistemasi kasalliklariga garshi qo‘llaniladigan dori vositalarining tarkibiy
gismlaridan biridir [3]. Ularning tuzilishini o‘rganish, o‘simliklar tarkibidan ularning miqgdorini aniglash va ajratib olish
usullarini yaratish farmatsevtika va boshga ko‘plab sohalar rivoji uchun muhim omil bo‘lib xizmat giladi [4].

“Indigofera tinctoria L” o‘simligining asosan barg gismida ko‘p migdorda glikozidlar saglanadi. O‘simlik tarkibida
rangsiz kristall tuzilishdagi indikan glikozidi mavjud bo‘lib, uning struktura formulasi quydagicha:

HO Q
HO o
OH

T=Z7 X
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Indikan glikozidi suvda yaxshi eriydi, organik erituvchilarda erimaydi, kislotali muhitda va enzimlar tasirida indoksil va
glyukozaga parchalanadi. Indoksil begaror modda bo‘lib, havo kislorodi tasirida indigoga parchalanib ketadi [5].

Tadgiqot metodologiyasi. Ushbu tadgiqot ishining magsadi “Indigofera tinctoria-L” o‘simligi tarkibidan o‘simlik
glikozidini ajratib olish, uning fizik-kimyoviy xossalarini o‘rganish, ajratib olingan maxsulot tarkibini YuSSX usulida tadgiq
qilish, 1Q-spektrini kuzatib, hamda unga oid bo‘lgan sifat analizini gilib, kerakli ma’lumotlarni olishdan iborat.

Tahlil va natijalar. Tadgigotni olib borish jarayonida distillyatsiya, ekstraksiya, filtratsiya, shuningdek, quritish usullari
va pH-metriya, xromatografiya va spektroskopiya usullaridan foydalanildi.

Tadgiqgotni olib borish uchun quyidagi moddalarning eritmalari: yangi haydalgan (tozalangan) etil spirti, xloroform,
benzol, atseton, kabi kimyoviy jixatdan toza bo‘lgan (k.t. va a.u.t) organik erituvchilar go‘llanildi.

“Indigofera tinctoria-L” o‘simligining yangi uzilgan barglari olindi. Eritmalar muhiti “pH/mV/ TEMP Meter R-25” pH -
metrida nazorat gilindi.

Yupga gatlamli xromatografiya uchun Silufol (Chexiya) plastinkalaridan foydalanildi va tozalash uchun IR-1M2 rotorli
bug‘latgichdan foydalanildi. Olingan maxsulotning suyuglanish haroratini o‘lchash uchun PTP TU 25-11-1144 qurilmasi
go‘llanildi. Tuzilishini va tarkibini YuSSX usulida tadqiq gilindi.

“Indigofera tinctoriya L” o‘simligi ekstraktini tayyorlab, uning kimyoviy tarkibi YUSSX usulida tadgiq gilindi (1-rasm.).
f RF - 20AXS Ex 3500 Em 4500
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1-rasm. “Indigofera tinctoriya L” o‘simligi ekstraktidan ajratib olingan glikozidlar va vitaminlar aralashmasining YUSSX spektri.

Ekstrak tarkibida glikozidlar bilan birga suvda eruvchan vitaminlar xam eritmaga o‘tganligi sababli spektrda vitaminlarga
x0s (Bs, PP, B1z, B2) yutilishlar ham kuzatildi (1-jadval), buni vitaminlar standartining xromatogrammasiga (2-rasm) tagqoslash
bilan aniglandi:

=Chromatogram>
mAL

A PDA Mult 1 2 Tl
2 PDA Multi 2 298, 4nm|
3 PDA Multi 3 3 "

Vltamin B1
Vitamin B8,

Vitamin PP

; Vifarin 812

.0 2's 5.0 75 10,0 12,5

2-rasm. Vitaminlarning YUSSX spekri.

1- jadval
Vitaminlarning YUSSX tahlili
No Vitamin nomi mvV min
1 Vitamin Bs (pantoten Kislotasi) 210 3
2 Vitamin PP (nikotin Kislotasi) 215 4,5
3 Vitamin Ba2 (sianokobalamin) 515 11
4 Vitamin By (riboflavin) 270 125

Ekstraktsiyani sokslet apparatida etanol bilan ekstraksiya qilish asosida, Stas-Otto metodiga asoslangan xolda olib
borildi.

Ajratib olingan ekstraktni Ph(CH3COO)2 0,5M i eritmasi bilan gayta ishlandi, filtrlandi, so‘ngra filtratga H2S gazi
yuttirildi (PbS cho‘kmaga tushadi), past bosimda filtrlanib, so‘ngra spirt kondensatlandi. Shu usulda indikan glikozidi ajratib
olindi. Glikozidni ajratib olish jarayoni yupga gatlamli xromotografiya usulida nazorat gilindi va ajratib olingan indikan
glikozidiga sifat reaksiyalari o‘tkazilib tasdiglandi.

Tozalangan indikanning YUSSX spektridan malumki, uch xil variantda eritma tayyorlab olinib, har bir shaklning aloxida
YUSSX xromatogrammasi olindi (2-jadval). 1-shaklda indikan glikozidi 2500 mAU sohada 6min 30sek va 6min 50sek oralig‘ida
yutilish berganini kuzatishimiz mumkin. 2- va 3- shakllarda ham xuddi shunday yutilish kuzatildi. Bu natijalar indikan glikozidi
ekanligini ko‘rsatadi. Quyida toza holda olinga indikanning YUSSX xromatogrammasi (3-rasm):

DAD1 B, Sige254 4 Ref=360,100 gikazid tahil_LC 2023.03-10 17-22-400001-P1-E8-1 namuna C

T T T T T T
1 2 3 4 S [} 7

. ?;-rééhﬁ.Tozalangari indi kaﬁhiﬁg kYAUSSXASpektri.

: il

T — v W——
T T
8 9

2-jadval
Tozalangan indikanning YUSSX spektridan olingan tahlil takroriyligi
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Ne Tahlil g/ml mAU min signal
takroriyligi

1 Shakl-1 0,01 3000 7 254,4

2 Shakl-2 0,001 300 7 270,4

3 Shakl-3 0,001 450 7 230,0

Sifat analizi: Indikan enzimlar, fermentlar va kislotali muhitda indoksil va glyukozaga parchalanadi, indoksildan havo
kislorodi ishtirokida indigo hosil bo‘lganligi uchun rang o‘zgarishi kuzatildi:

CsH,,0;

H
(oq knstall HO indigo (ko'k)

Indikanning o‘rganilgan sifat reaktsiyasi, o‘simlik ekstraktidan ajratib olingan va tozalangan indikanning tajriba asosidagi
tasdiglanishi deb gabul gilish mumkin. Toza holda olingan indikanning fizik kimyoviy xossalari adabiyotdagiga taggoslab
o‘rganildi (3-jadval).

3-jadval

Indikanning xossalari [10]

Krictal Tuyuay
Ne Modda nomi formulasi Molekulyar massasi N Qaynash xarorati °C
shakli oc
adabiyotda T
3-indoksil-B-D- « Rombik 176-190 190 °C dan yuqorida
S 8 X
Tajribada glyukozid (indikan) 2 349.35 parchalanadi
I: Rombik 178
S0

Indikan glikozidining strukturasi 1Q spektroskopiya usulida ham tadgiq gilindi:

e D 04

4-rasm. Tajrlbada ollngan indikanning 1Q spektri.

“Indigofera tinctoriya L” o‘simligi ekstraktidan ajratib olingan indikanning 1Q spektridan shuni xulosa gilish mumkinki,
indikanning OH-va NH guruhlari 3308,59 sm™* sohada yutilish berayotganini ko‘rishimiz mumkin.

Xulosa va takliflar. “Indigofera tinctoriya L” o‘simligi ekstrakti tarkibida indikan glikozidi borligi aniglandi, Ekstrakt
tarkibida indikan glikozidi bilan birga ajralib chiggan vitaminlarning ham tuzilishi tadgiq qilindi. O‘simlik ekstrakt tarkibidan
indikan glikozidi ajratib olinib, uning fizik-kimyoviy xossalari o‘rganildi va indikan glikozidiga xos sifat reaktsiyalari o‘rganildi.
Toza xolda ajratib olingan glikozidning tuzilishi YuSSX usuli 1Q spektroskopik usulda tadqiq gilindi. Hamda suvda eruvchan
vitaminlarning bir nechtasi aniglandi. Ular YUSSX usulida tadgiq gilindi.
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STUDY OF THE SYNTHESIS AND STRUCTURE OF A SINGLE-LIGAND COMPLEX COMPOUND BASED ON
CEFOTAXIM WITH COBALT (Il) SULFATE
Annotation

A single-ligand complex of cobalt (I1) sulfate with cefotaxime does not formThe method of synthesis was studied. In order to
determine the composition of the obtained compound, elemental analysis was carried out. The coordination of the reagents was
studied on the basis of changes in the IR spectrum and thermal analysis. Quantum chemical calculations were performed to
determine the spatial structure and energy parameters of the synthesized compound. Based on the results, it was determined that a
coordination compound with an octahedral structure with a coordination number of 6 was formed.

Key words: Coordination compound, cefotaxime, scanning electron microscopy and energy dispersive analysis (SEM-EDA), IR
spectrum, thermal analysis, quantum chemical calculation.

N3YYEHUE CHHTE3A U CTPYKTYPbI OJHOJUT'AHJIHOI'O KOMIIJIEKCHOI'O COEJUHEHMUS HA
OCHOBE HE®OTAKCHUMA C CYJb®ATOM KOBAJIbTA (1)
AHHOTAIUN

OnHoNMraH HbIN KoMILIeKe cynabdara kobanbta (II) ¢ meporakcumMom He 0OpasyeT u3ydeH MeToi cuHTe3a. [ ompenencHus
COCTaBa MOyYEHHOTO COCIMHEHUsS OBUT NMPOBEEH IEMEHTHBIH aHanmu3. KoopanHanmio peareHToB N3yJand 10 N3MEHEHHUSIM B
UK cnektpe m TepmmdeckoMm aHamm3e. [IpoBeeHBI KBAaHTOBO-XHMUYECKHE PACUETHl IS ONpPENETeHHS IPOCTPAHCTBEHHOM
CTPYKTYPHI M SHEPTETHUECKUX TTapaMeTPOB CHHTE3MPOBAHHOTO coenuHeHus. I1o pesyapraTaM yCTaHOBIICHO, 9TO 00pa3oBasoch
KOOPAWHAIIOHHOE COEeANHEHNE OKTAIPHIECKON CTPYKTYPHI C KOOPAWHAIIOHHBIM YHCIIOM 6.

KmroueBbie cioBa: KoopiauHanpoHHOe coefMHEHHE, LE(OTAKCHM, CKAaHUPYIOIIAs OJIEKTPOHHAs MHKPOCKONHS H
sHeproaucnepcuonHslil ananus (COM-3J1A), UK-cniektp, TepMudeckuil aHann3, KBAaHTOBO-XUMHUYECKHUH pacyeT.

KOBALT (I1) SULFAT BILAN SEFOTAKSIM ASOSIDA BIR LIGANDLI KOMPLEKS BIRIKMA SINTEZ QILISH
VA TUZILISHINI O‘RGANISH
Annotatsiya

Kobalt (I1) sulfatning sefotaksim bilan bir ligandli kompleks birikmasining sintez qilish usuli o‘rganildi. Olingan birikmaning
tarkibini aniglash magsadida element tahlili amalga oshirildi. Reagentlarning koordinasiyalanishi 1Q - spektrining o‘zgarishi va
termik tahlil asosida o‘rganildi. Sintez gilingan birikmaning fazoviy tuzilishi va energiya parametrlarini aniglash uchun kvant-
kimyoviy hisoblash amalga oshirildi. Natijalar asosida koordinasion soni 6 ga teng bo‘lgan oktaedrik tuzilishdagi koordinasion
birikma hosil bo‘lganligi aniglandi.

Kalit so‘zlar: Koordinasion birikma, sefotaksim, skanerlovchi elektron mikroskop va energiya dispersion tahlil (SEM-EDT), 1Q-
spektr, termik tahlil, kvant-kimyoviy hisoblash.

Kirish. Bugungi kunda jahonning asosiy gishlog xo‘jaligi ekinlari hosildorligini oshirish, xususan, ekinlar o‘sishini
tezlashtiradigan va hosildorligini oshiradigan samarali vositalarni yaratishda zamonaviy innovasion texnologiyalardan
foydalanish muhim o°rin tutadi. Bunday vositalarni ishlab chigarishda mikroblarga garshi xossalari bilan bir gatorda oddiy, arzon
va hammaga ma'lum tuzilishga ega bo‘lgan materiallardan xom ashyo sifatida foydalanish katta ahamiyat kasb etmoqda.

Mavzuga oid adabiyotlar tahlili. Antibiotik sefotaksim uchinchi avlod sefalosporinlariga tegishli va unga garshi
antibiotikning ta'sir joylariga yetib bora olmasligi, sefalosporinlarning magsadi bo‘lgan penitsillin bilan bog‘laydigan
ogsillarning o‘zgarishi yoki sefalosporinni inaktiv gila oladigan bakterial fermentlar (beta-laktamazalar) bilan bog‘lig bo‘lishi
mumkin. Gram-musbat mikroorganizmlar atrofdagi muhitga nisbatan katta miqdordagi beta-laktamazani chigaradi va ular beta-
laktam halqasini gidroliz gilish orgali beta-laktam antibiotiklarini yo‘q gilishi mumkin, bu garshilikning eng keng targalgan
mexanizmidir [1]. Ammo sefalosporinlar beta-laktamaza uchun o‘zgaruvchan sezuvchanlikka ega. Masalan, uchinchi avlod
sefalosporinlari birinchi avlod sefalosporinlarga garaganda gram-manfiy bakteriyalar tomonidan ishlab chigarilgan beta-
laktamazalar tomonidan gidrolizga nisbatan ancha chidamlidir.

Ko‘pgina dorilar metall komplekslar shaklida bo‘lganida o‘zgartirilgan toksikologik va farmakologik xususiyatlarga ega
bo‘ladi. Bu horada eng ko‘p o‘rganilgan metall mis(ll) bo‘lib, u sil, oshqozon yarasi, revmatoid artrit va saraton kabi
kasalliklarda foydali ekanligini isbotladi [4]. Ushbu natijalar gattiq holatda bog*lanish usullari va olinga kompleks birikmalarning
biologik faolligini o‘rganish uchun muhim ahamiyatga ega.
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Tadgiqot metodologiyasi. CoSOs va sefotaksim asosidagi kompleks birikmani sintez gilishda quyidagi usuldan
foydalanildi. CoSO4 (1.44 g, 0.003 mol) va sefotaksim (0.455 g, 0.001 mol) ning suvli hamda atsetonitrilli eritmalari magnitli
aralashtirgich yordamida dagigasiga 800 aylanma tezlikda, 40°C haroratda, 1.5 soat davomida o‘zaro aralashtirildi. Natijada och
jigarrang eritma olindi [8]. Ushbu eritma tarkibida kristallar hosil bo‘lgunga gadar 5 kunga xona haroratida qoldirildi.
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Tahlil va natijalar. Kobalt (I1) sulfat va sefotaksim asosida olingan koordinasion birikmaning tarkibidagi elemenlarning
nazariy hisoblangan miqdorlariga solishtirish magsadida reaktsiya natijasida olingan kompleks birikmalarning tarkibini
skanirlovchi elektron mikroskop — energiya dispersion tahlil (SEM-EDT) usuli yordamida element analizi amalga oshirildi (1-
rasm) va ularning miqdorlari bir-biriga mos ekanligi aniglandi.

1-rasm. [Co(C1sH16N507S2)2] mikrostruktrasi (a) va ET natijas (b)

SEM-EDT natijalariga ko‘ra, metall ioni bilan kompleks hosil bo‘lishi va ligandning mikro tuzilishini o‘zgarishi bilan
birgalikda, metall ioni uchun xarakterli bo‘lgan ko‘p sonli cho‘qgilar gayd etildi. Yangi kompleks birikmaning kristallik darajasi
ham aniglandi [9].

Amaliyotda kukunli rentgen usuli keng targalgan bo‘lib, rentgen fazaviy tahlilda aynan shu usuldan foydalaniladi.
Hozirgi kunda ushbu usul boshga rentgen usullariga garaganda ko‘proq ishlatiladi. Bunga sabab, ko‘pchilik tabiiy va sintetik,
texnik ahamiyatli materiallar polikristall xolatda bo‘ladi va aynan shu holatda ularning strukturalari va xossalari o‘rganilishi
mumkin [11].

Yugoridagilardan kelib chiggan xolda, sintez gilingan birikmani identifikasiyalash uchun erkin ligand, dastlabki tuz va
sintez gilingan moddaning rentgenfazaviy tahlili o‘tkazildi va olingan rentgenogrammalar solishtirilib, sintez gilingan moddalar
individualligi isbotlandi.

Tekisliklararo masofalar va nisbiy intensivlikni tagqoslash magsadida ligand va sintez gilingan birikmaning nisbiy
intensivlik 15% dan yugori bo‘lgandagi tekisliklararo masofalari tanlab olindi.

Ligand uchun mos tekisliklararo masofalar quyidagi sohalarda kuzatildi: sefotaksim - 3,79 (100%), 3,15 (92%) va 7,63 A
(77%). Sintez gilingan birikma uchun [Co(C16H16N507S2)2] — 3,67 (100%), 3,77 (99%) va 4,38 (92%) A (1-jadval va 2-rasm).

1-jadval
C16H17Ns507S2 va [Co(C16H16N507S2)2] uchun rentgenografik ma’lumotlar
Ne Ci16H17NsO7S2 [Co(C1sH16Ns07S2)2]
D I D 1

1. 7.63 77 758 71

2. 3.95 52 6.48 39

3. 3.87 65 589 30

4. 3.79 100 5.46 45

5, 3.69 65 5.05 35

6. 320 68 475 a

7. 315 92 438 92

8. 281 28 3.99 51

9. - - 3.89 78

10. 377 99

1L 3.68 100
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2-rasm. Rentgenogrammalar: CoSOxs (1), C16H17NsO7S2 (2) va [Co(C16H16Ns07S2)2] (3)

Ma’lumki koordinasiyalanish markazlarini aniqlashda 1Q-spektroskopiyadan foydalanish samarali usul hisoblanadi.
Hozirgi kunga kelib organik va noorganik moddalarning 1Q-spektroskopik tahlili bo‘yicha boy ma’lumotlar bazasi yaratilgan
bo‘lib, ular asosida deyarli barcha funktsional guruhlarni tebranish turlari va chastotalari mavjud. Bu esa yangi sintez gilinadigan
moddalar tarkibiga kiruvchi funktsional guruhlarning yutilish chastotalaridagi o‘zgarishlar orgali sodir bo‘layotgan kimyoviy
jarayonlarni, bog‘larni hosil bo‘lishi va tuzilishlarini aniglashga imkon beradi. Ligand erkin molekulasining 1Q-spektri quyidagi
cho‘qgilar bilan ifodalanadi (sm™) [105], sefotaksim: 700-v(C-Sxaiqa), 1290- v(C-N), 1585- v(C=N), 2560- v(S-H), 3431-
vas(NHz), 3266- vs(NHz), 1740- v(C=0), vs(COO") - 1300-1420, vas(COO")-1500-1600 sm™.

Kobalt (1) ning sefotaksim bilan bir ligandli koordinasion birikmalarida karboksil anionining assimetrik va simmetrik
tebranishlari vs(CO07)=1380-1447 sm™ va vas(COO)=1531-1551 sm? larda kuzatilgan. Koordinasiyalangan xolatga o‘tganda
tebranish sohalarida o‘zgarishlar kuzatilib, vs(COO")=1371-1443 sm, vas(CO07)=1514-1609 sm? ga o‘zgargan. C-S va C-N
bog‘larining valent tebranishlari, C=N bog‘ning tebranish chastotalarida deyarli o‘zgarish kuzatilmadi. Bu natijalar asosida
koordinasion bog‘lar karboksil guruhi va murakkab efir guruhi tarkibidagi karbonil guruhlari kislorodi orgali hosil bo‘lganligini
xulosa gilish mumkin (3-rasm).

S

3-rasm. [Co(C16H16Ns07S2)2] birikmasining 1Q-spektri

[Co(C16H16Ns07S2)2] tarkibli koordinasion birikmaning DTA egrisida ikkita endotermik effekt 150, 225 °C va uchta
ekzotermik effekt 385, 566 va 685 °C kuzatiladi. Endoeffektlarni paydo bo‘lishini kaptaks kompleksini suyuglanishi va
parchalanib boshlanishi bilan bog‘liq bo‘ladi. 150-225 °C oralig‘ida massa yo‘qotilishi 14,84%. Temperaturani keyingi
ko‘tarilishi dastlab kobalt karbonatni hosil bo‘lishi va keyin 400 °C dan yuqorida parchalanishiga mos keladi. 50-700 °C
oralig‘ida umumiy massa yo‘qotilishi 85,61%.

4-rasm. [Co(C16H16Ns07S2)2] birikmasining derivatogrammasi
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Hozirgi vagtda molekulyar tizimlarning geometrik parametrlari va ularning tebranish spektrlarini kvant-kimyoviy hisob-
kitoblari istigbolli yo‘nalish hisoblanadi. Molekulalarning kattalashishi bilan PM6 singari yarimempirik metodlarga yoki kichik,
ammo yaxshi optimallashtirilgan asoslarda hisob-kitoblarga o‘tish tabiiydir, bu o‘rganilayotgan ob’ektlar geometriyasi bo‘yicha
juda ishonchli ma’lumotlarni olishga imkon beradi.

Tadgiqot obyektlari sifatida kobalt (I1) sulfatning sefotaksim bilan bir ligandli kompleksi tahlil gilindi. Hisoblashlar
Gaussian 09 dasturiy ta’minoti yarimempirik usulda RM6 yaqinlashuvda olib borildi.

[Co(C16H16Ns07S2)2] birikmaning 1Q-spektroskopiya tahlili natijalariga ko‘ra, kobalt karboksil guruhi anion kislorodi
orgali ion bog‘lanish hosil giladi. Karboksil va murakkab efir guruhi tarkibidagi karbonil guruhlaridagi kislorod atomlari bilan
esa koordinasion bog‘orgali birikadi. SEM-EDT tahlili natijasida kobalt uchun ushbu koordinasion birikmada 6 koordinasion
soni mos kelishi isbotlangan. Shulardan kelib chigib, mumkin bo‘lgan fazoviy strukturani kvant kimyoviy hisoblashlari amalga
oshirildi (5-rasm).

5-rasm. [Co(C16H16Ns07S2)2] birikmaning fazoviy tuzilishi
Xulosa. Kaobalt (I1) sulfatning sefotaksim bilan bir ligandli kompleks birikmasi sintez gilindi. Yangi sintez gilingan
birikmaning koordinasion bog‘lanish hosil gilganligini isbotlash magsadida SEM-EDT, 1Q-spektraskopiyasi, termik tahlili va
kvant-kimyoviy hisoblashlar amalga oshirildi. Olingan natijalar asosida [Co(C1sH16NsO7S2)2] birikmasining tarkibidagi kobalt
karboksil guruhi anioni kislorodi orgali ion bog‘lanish, karboksil va murakkab efir guruhi tarkibidagi karbonil guruhlaridagi
kislorod atomlari bilan esa koordinasion bog‘lanish orgali birikib, 6 koordinasion sonini hosil gilganligi isbotlandi.
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FAOLLASHTIRILGAN MIKROKREMNEZYOM YORDAMIDA PORTLANDSEMENTNING FIZIK-KIMYOVI1Y
XOSSALARINI OSHIRISH TADQIQOTI
Annotatsiya

Sementga bo‘lgan talab yuqori bo‘lganligi sababli, yuqori sifatli sement ishlab chigarish muxim hisoblanadi.Olib borilgan
tadgiqotimizda sement sarfini kamaytirish va uning mustahkamligini oshirish magsadida faollashtirilgan mikrokremnezyom va
yangi polikarboksilatli superplastifikatordan foydalanish samarali natija berdi. An’anaviy sement va faollashtirilgan
mikrokremnezyomdan qo‘shimcha gilingan sement namunalari sigilishga bo‘lgan mustahkamligi o‘rganilgan. Shuningdek,
olingan namunalarni qotish vagqtlari va x-ray diffraktometriya usuli yordamida tadqiq gilindi hamda tagqoslandi. Olingan
natijalarda an’anaviy sement namunasiga nisbatan 10% faollashtirilgan mikrokremnezyom qo‘shilgan sement kompoziti
namunasining sigilishga bo‘lgan mustahkamligi yuqori ekanligi aniglandi.

Kalit so‘zlar:Faollashtirilgan mikrokremnezyom, puzalonik, gidrotatsiya, modifikatsiya, polikarboksilat.

STUDIES ON IMPROVING PHYSICAL AND CHEMICAL PROPERTIES OF PORTLAND CEMENT USING
ACTIVATED MICRO SILICA
Annotation

Due to the high demand for cement, the production of high-quality cement is considered important. In our studies, the use of
activated microsilica and a new polycarboxylate superplasticizer to reduce cement consumption and increase its strength gave
effective results. The compressive strength of samples of ordinary cement and cement with the addition of activated microsilica
was studied. The solidification times of the obtained samples were also studied and compared by X-ray diffractometry. In the
results obtained, it was found that the compressive strength of a sample of a cement composite with 10% activated microsilica is
higher than that of a sample of traditional cement.

Key words: Activated microsilica, pozzolanic, hydration, modification, polycarboxylate.

HCCJIEAOBAHUS IO YJIYUIHIEHUIO ®U3UKO-XUMHUYECKUX CBOWICTB MNOPTJAHIAUEMEHTA C
HUCIHOJIBb30BAHUEM AKTUBUPOBAHHOI'O MUKPOKPEMHE3A
AHHOTaALIUA

B cBA3M C BBICOKMM CHPOCOM Ha LIEMEHT IPOU3BOJICTBO BHICOKOKAYECTBEHHOT'O ILIEMEHTAa CUMTAeTCsl BaXKHBIM.B Hammx
HCCIICIOBAHUSX HUCIOBb30BaHNE aKTHBHPOBAHHOTO MHUKPOKPEMHE3eMa M HOBOTO MOJIHKapOOKCHIIATHOTO CymepIuiacTuhuKaropa
C IIENBI0 CHIKEHHS PAacXofa [IEMEeHTA M MOBBIIICHHS ero MPOYHOCTH a0 3¢ dexTuBHBIe pe3ynbTaThl. MccneqoBana IpoYHOCTD
Ha CkaTHe 00pa3loB OOBIYHOTO LIEMEHTa U IIeMEHTa C J100aBKaMH aKTHBHPOBAHHOTO MHKpOKpeMHe3eMa. Takxke ObUTH M3YyYeHBI
W CONOCTABJICHBI BPEMEHA 3aTBEPJCBAaHUS MOMYYCHHBIX 00pa3IloB METOJOM PEHTICHOBCKOH MudpakToMeTpud. B momydeHHBIX
pe3yibTaTax YCTaHOBIEHO, YTO MPOYHOCTh Ha CXKaTHe o0Opa3la [eMEeHTHOro kommo3uta ¢ 10 % akTHBHPOBaHHOTO
MHUKpPOKpPEMHE3eMa BHIIIe, YeM y 00pasiia TpaAuIIHOHHOTO IIEMEHTA.

KniwoueBsbie cii0Ba: AKTHBHPOBaHHBI MHKPOKPEMHE3EM, YIIIOJIAH, THAPATAIHS, MOAU(DUKAIINS, TOTMKAPOOKCHIIAT.

Kirish. Bugungi kunda sement ishlab chigarishga bo‘lgan talab yugori bo‘lib buning asosiy sababi qurilish sohasida
chidamliligi va mustahkamligi sababli asosiy materiallardan biri hisoblanadi. Sementga bo‘lgan talab yuqori bo‘lganligi sababli
sement sarfini kamaytirish magsadida turli mineral qo‘shimchalardan (domno pechi shilagi,seolit, mikrokremnezyom) 10-12%
gacha go‘shilganda yahshi natija bergan. Bu sement sarfini kamaytirish bilan birga sement mustahkamligini ham oshiradi [1].
Portlandsementning fizik-mexanik xossalarini yaxshilash magsadida sanoat chigindi yoki qgo‘shimcha mahsulotlaridan
foydalaniladi, bunday go‘shimcha mahsulotlardan biri kremniy va ferrosilicon sanoatida erish jarayoning gqo‘shimcha mahsuloti
bo‘lgan mikrokremnezyom (MK) yuqori sifatli beton ishlab chigarishda samarli hisoblanadi [2]. Sement sarfini kamaytirish va
mustahkamligini oshirish magsadida puzalon xossaga ega bo‘lgan qo‘shimchalardan ko‘p foydalaniladi. Puzalon xossaga ega
bo‘lgan go‘shimchalarga, tabiiy minerallar va sanoat chigindi mahsulotlaridan foydalanish igtisodiy va ekologik jihatdan
samarali hisoblanadi. Puzolon xossali moddalar tarkibida mikrokremnezyom va alyuminiy bo‘lgan moddalardir. Ular sement
bilan birga namli sharoitda, oddiy haroratda hosil bo‘lgan Ca(OH)2 bilan gidrtlanib C-S-H larni hosil giladi. Bu esa sement
mustahkamligining yuqori bo‘lishini taminlaydi [4].
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Sementning mustahkamligini oshirish va uning sarfini kamaytirish magsadida, mikrokremnezyomdan foydalanish va uni
faollashtirish usullari ko‘rib chigilgan. Ishqoriy muhitda faollashtirilgan mikrokremnezomni sementga qo‘shilganda, betonning
fizik-mexanik xossalarini yahshilashga yordam bergan [6]. Mikrokremnezyom qo‘shimchasi go‘shilgan beton namunalariga
atmosfera bosimida turli ( 65, 70 va 75°C ) haroratda bug* bilan ishlov berilgan. Olingan natijalarga ko‘ra 70°C haroratda olib
borilgan beton namunasining egilishga va sigilishga bo‘lgan mustahkamligi yuqori ekanligini kuzatilgan [7]. Tabiiy shag‘al
asosida tayyorlangan betonning suv/sement nisbatlari (W / C = 0,33, 0,43, 0,53 va 0,63), silica fumeni go‘shgan va go‘shmagan
holda yorilishga bo‘lgan mustahkamilgi tekshirilganda, suv/sement nisbatining kamayishi silica fumeni go‘shilishi to‘Idiruvchi
va sement pastasining orasidagi g‘ovakligini kamaytiradi va yorilishga bo‘lgan mustahkamligini oshiradi [8]. Suv sement
nisbatining ko‘payishi to‘ldiruvchi va sement pastasining orasida g‘ovakliga ortadi, bu esa yoriglarning ortishi va
mustahkamlikning pasayishiga olib keladi.Mikrokremnezyomning 20% sement bilan almashtirilishi va superplastifikator
go‘shish, an’anaviy sement xamiriga garaganda yuqoriroq interfaol zonani hosil giladi. Bunda silica fumening SF mikro
tuzilishga ega ekanligi va ikkilamchi gidrotatsiyaning yaxshi borishini taminlasa, superplastifikator SP esa mikrozarrachlarning
deflokulyatsiyasini yaxshilaydi va suv sarfini kamaytiradi [9]. Sement asosli barcha mahsulotlar to‘ldiruvchi va sementdan hosil
bo‘lgan sement kompozitida zayif interfaol zonalar mavjud bo‘ladi. Sement kompozitidagi yoriglar ushbu zayif zonalar bo‘ylab
targaladi,vaqt o‘tishi bilan turli tashgi omillar tasirida,uning mustahkamligi sezilarli darajada pasayadi. Aralashmaga mineral
go‘shimchalar sifatida silica fumening qo‘shilishi interfaol zonaning mikro tuzilishini sezilarli darajada o‘zgarishiga va sement
kompozitining fizik-mexanik xossalarini yaxshilashga sabab bo‘ladi. Shu sababli sement kompozining uzoq muddat ishlashi
uchun interfaol zonasi iloji boricha zich bo‘lishi kerak[10].

Tajribaviy qgism. Faollashtirilgan mikrokremnezyom qo‘shilgan sementli namunalarini olishda va sement markasini
aniqlashda namunalar quydagi tartibda tayyorlandi. Dastlab 1350 gr standart polifraktsion qum, an’anavy SEM II/A-l 32,5N
markali sementdan 405 gr, trietanolaminning 5% eritmasida faollashtirilgan mikrokremnezyomdan sement massasining 5 va 10%
miqdorlarda (5%-22,5gr va 10%-45gr) qo‘shdik. Sement massasiga nisbatan 1% yangi polikarboksilatli superplastfikator va 225
ml suv go‘shilib maxsus aralashtirgichda aralashtirildi va 4x4x16 o‘lchamli qolipga quyildi. Namunalar qoliplarda 24 soat
davomida maxsus 98% namlik saglaydigan klimatik kamerada saglandi, goliplardan olingan namunalar yana 98% namlik
saqglaydigan klimatik kameradagi suv to‘ldirilgan idishlarga qo‘yildi. Sinovdan o‘tkazish uchun namunalar 2, 7 va 28 kunlikda
olinib maxsus presslarda sinovdan o‘tkazildi.

Sement namunalarining tarkibida 10% faollashtirilgan mikrokremnezyom va yangi polikarboksilatli superplastifikator
bo‘lgan sement kompoziti namunalarining sigilishga bo‘lgan mustahkamligi dastlabki 2 kunligida sinovdan o‘tkazilganda,
an’anaviy SEM II/A-1 32,5N markali sement namunasiga nisbatan 9% mustahkamligi yuqgori. Yana shu namunalarning 7 kunligi
sinovdan o‘tkazilganda mikrokremnezyomli sement kompoziti an’anaviy SEM II/A-I 32,5N markali sement namunasidan 14,7%
ga mustahkamligini ko‘rishimiz mumkun. Mikrokremnezyomli sement kompozit namunasining 28 kunlikdagi siqilishga bo‘lgan
mustahkamligi an’anaviy SEM II/A-I 32,5N markali sement namunasiga nisbatan 20,6% ga mustahkam ekanligini aniglandi.Olib
borilgan tajribalardan shu ma’lumkiy, sement massasiga nisbatan qo‘shilgan mikrokremnezyomning 5% ga nishatan 10%
migdorda qo‘shilsh yuqori samara berishi ma’lum bo‘ldi. (1-rasm)

50
a5
40
35
30
25
20
15
10
3
An‘anaviy SEM II/A-1 32,5N markali Faollashtirilgan mikrokremnezeyom Faollashtirilgan mikrokremnezeyom
sement namunasi go’shilgan SEM 1I/A-1 32,5M markali go’shilgan SEM II/A-1 32,5N markali
(N/mm2) sement kompoziti 5% (N/mm2) sement kompoziti 10% (N/mm2)
m 2 kun 18,9 19,2 19.6
7 kun 28,7 20,8 32,4
28 kun 37.2 29.4 16,1
2 kun 7 kun 28 kun

1-rasm.Sement namunalarining siqilishga bo‘lgan mustahkamligi
Faollashtirilgan mikrokremnezyom qo‘shilgan sement namunasini qotish vagtini laboratoriyada tekshirganimizda, gotish
boshlanishi an’anaviy SEM II/A-1 32,5N markali sement namunasiga nisbatan sezilarli darajada samarali ekanligini ko‘rishimiz
mumkin (1-jadval).

1-jadval.
Sement namunalarining gotish vagti.
N . Faollashtirilgan mikrokremnezeyom .. . s
) An anaviy SEM II/A-I 32,5N go*shilgan gSEM IWA-l 325N ma?lkali Faollashtirilgan mlkrokr_emnezeyom qo_s_hllgan
Ne Kunlik namunalar markali sement namunasi L SEM II/A-1 32,5N markali sement kompoziti
(min) sement kompoziti 10% (min)
5% (min)
Qo ‘shilgan suv

1 migdori 121 ml 120 ml 119 ml

2 Qotish boshlanishi 130 140 160

3 Qotish tugashi 181 190 210

a)
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2-rasm. X-ray diffraktometr analiz natijalari. a) an’anaviy sement namunasi. b) mikrokremnezyomli sement kompoziti.

Faollashtirilgan mikrokremnezyom qo‘shilgan sement kompoziti 5-b rasmda 18, 28 va 34 sohalarida Ca(OH)2 ning
diffraktsiya cho‘qgilari, an’anaviy sement namunasidagi (5-a rasm) 18,34 va 47 sohalardagi Ca(OH)2 ning diffraktsiya
cho‘qilaridan zayif ekanligini ko‘rishimiz mumkin. Sement tarkibidagi alit CsS ning gidrotatsiyasi natijasida, Ca(OH)2 kristallari
hosil bo‘ladi, lekin diffraktsiya cho‘gilarining zayif bo‘lishi faol SiO2 ning gidrotatsiya vagtida Ca*? ioni bilan birikib C-S-H larni
hosil gilishi hisobigadir [11]. Vaqt o‘tishi bilan sement matrtsasida C-S-H va Kkaltsiy sulfoalyuminat gidrotatsion
mahsulotlarining oshib borishi sement mustahkamligining oshib borishini taminlaydi. Gidrotatsiyaga uchramasdan qolgan
Ca(OH): kristallari sement mustahkamligiga salbiy tasir giladi. Olib borilgan tadqiqotlar natijasida an’anaviy sement namunasiga
nisbatan faollashtirilgan mikrokremnezyom go‘shilgan sement kompoziti mustahkamroq ekanligi aniglandi.

Xulosa. Olib borilgan tadgiqot natijasida sement massasiga nisbatan 10% miqdorida faollashtirilgan mikrokremnezyom
go‘shilgan sement kompozitining siqgilishga bo‘lgan mustahkamligi yugori bo‘lishi aniglandi.

Sement namunalarining qotish vaqti o‘rganilganda,faollashtirilgan mikrokremnezyom qo‘shilgan sement namunasining
an’anaviy sementga nisbatan suv sarfining kamligi va qotish vaqtining uzoqligi bilan yuqori samaraga ega ekanligini ko‘rishimiz
mumkin.

Shuningdek o‘tkazilgan x-ray difroktometrik taxlil natijalari sement tarkibiga faollashtirilgan mikrokremnezyom go‘shib
olingan sement kompoziti matritsasida Ca(OH)2 va faol kremniy dioksidlari hisobiga alyuminosilikatlar va kaltsiy gidrosilikatlar
CSH hosil bo‘lishini ko‘rsatdi.
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CONTROL THE CONDITION OF PARTS USING DIGITAL AND MECHANICAL CONTROL DEVICES IN
MANUFACTURING PLANTS
Annotation

The concept of precision plays a big role in the manufacturing process. High-precision manufacturing of manufactured products
leads to an increase in product quality and ensures its sale in large quantities. The use of digital and mechanical control devices,
as well as chemical-mechanical indicators at enterprises, guarantees a high level of accuracy.

Key words: Indicator, systematic errors, electromagnetism, phenolphthalein, pH meter, contact voltages, scheme, digital
instruments.

KOHTPOJIUMPOBATDb COCTOSIHUE JETAJIEM C HOMOIIBIO HIU®POBBIX U MEXAHUYECKHUX
NPUBOPOB KOHTPOJISI HA TTPOU3BOJCTBEHHBIX ITPEJAINPUSATUAX
AHHOTAIHS
Konienus TOYHOCTH HWIrpaeT OOJIBIIYI0 POJibh B MPOHM3BOACTBEHHOM MpOIECCEe. BBICOKOTOUYHOE W3TOTOBJICHHE BBIMTYCKAEMOt
MPOAYKIWH TMPHUBOMUT K TOBBIIICHUIO KadecTBa NPONYKIMH W OOECIeYHBaeT €€ pealu3aluio B OONBIINX KOJIWYECTBAX.
IIpuvenenne Ha mpeaNpHUATHSX THQPOBEIX W MEXaHHYECKMX TNPHOOPOB KOHTPOJS, a TaKkkKe XHMHKO-MEXaHHIECKUX
WHIUKATOPOB — FapaHTUPYET BEICOKUI yPOBEHb TOYHOCTH.
KnioueBsie ciioBa: HIUKAaTOp, CHCTEMAaTHYECKUE MTOTPEITHOCTH, 3JIEKTpoMarHeTu3m, Gexondranrenn, pH-mMeTp, KOHTaKTHBIE
HaNpPsHKEHHS, CXeMa, IUPPOBBIC MPUOOPHI.

ISHLAB CHIQARISH KORXONALARIDA RAQAMLI VA MEXANIK NAZORAT QURILMALARIDAN
FOYDALANIB, DETALLAR HOLATINI NAZORAT QILISH
Annotatsiya

Aniqglik tushunchasi ishlab chigarish jarayonida katta rol o‘ynaydi. Ishlab chigarilgan mahsulotning yuqori aniglikda
tayyorlanishi mahsulot sifatining oshishiga olib keladi va uning ko‘p miqdorda sotilishini ta’minlaydi. Korxonalarda raqamli va
mexanik nazorat ashoblari, shuningdek, kimyoviy-mexanik indikatorlardan foydalanish yuqori darajadagi aniglikni kafolatlaydi.
Kalit so‘zlar: Indikator, sistemali xatoliklar, elektromagnitizm, fenolftaleyn, rN metr, kontakt kuchlanishlar, sxema, ragamli
ashoblar.

Kirish. Hozirgi zamon talablariga javob beradigan texnologiyalarni amalga tatbiq gilish, ishlab chigarishda kam quvvat
talab giladigan samarali qurilmalarni joriy etish hozirgi kunda eng dolzarb mavzulardan bo‘lib kelmoqgda. Tizimli va tarmogli
ishlab chigarishda sodir bo‘lishi mumkin bo‘lgan sistemali xatoliklar hamda kutilmagan xatoliklar natijasida mahsulot sifatining
buzilishi yoki sarflanadigan vaqt hamda quvvatning ortib ketishi natijasida mahsulotning tannarxini oshishiga sababchi bo‘ladi.
Ishlab chiqgarish jarayonlaridagi sodir bo‘lishi mumkin bo‘lgan sistemali xatoliklar injiner texnologlardan ehtiyot gismlarga o‘z
vaqtida samarali xizmat ko‘rsatishni talab etadi. Lekin ayrim korxona va ishlab chiqgarish jarayonlarida bu omillarga o‘z vaqtida
e’tibor berilmaydi. Inson omili natijasida kelib chigadigan xatoliklar va sistemali xatoliklarni o‘z vaqgtida bartaraf etilmasligi,
kutilmagan xatoliklar sonining oshib borishi igtisodiy samaradorlik indeksini tushib ketishiga sabab bo‘ladi. Ko‘rinib turibdiki
birgina xatolik o‘z vagtida bartaraf etilmasligi natijasida korxonaga moliyaviy va iqtisodiy taraflama zarar yetkaziladi[1].

Korxona faoliyatida ishlatadigan mexanizm va detallarga tushadigan termik ta’sir hamda mexanik yuklamalar meyor
darajasidan oshmasligi, mexanik va kimyoviy yemirilishlar natijasida detallarning ishlash xolatini doimiy nazorat gilib borish va
0°z vaqtida texnik xizmat ko‘rsatish qurilmada kuzatilayotgan jarayonlarning meyorini ta’minlaydi. Zamonaviy ishlab chigarish
korxonalari qurilmalarini nazorat gilish axborot texnologiyalardan samarali foydalanishni nazarda tutadi. Qurilmada
ishlatilayotgan detallarning termik va mexanikbardoshliligi, ularda kuzatilayotgan zo‘rigishlar, yuklamalarning chegaraviy
holatlari to‘g‘risidagi ma’lumotlarni o‘z vaqtida bilish va ularni tahlil gilish korxonada faoliyat olib borayotgan xizmatchidan
yuqori mas’uliyatni talab giladi. Jarayonlarni doimiy nazorat qilib borish va ularga texnik xizmat ko‘rsatishda inson omili tufayli
kutilmagan xatoliklar kelib chigish ehtimolligini oshiradi.

Ishlab chigarish jarayonida maxsulotlarga termik ishlov berishda haroratning talab etiladigan darajada bo‘Imasligi yoki
belgilangan normadan oshib ketishi ham maxsulotning sifatiga bevosita alogadordir. Tarmoglangan va tizimli korxonalarda har
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bir dastgohga alohida ishchi texnik xizmat ko‘rsatishi bilan birga nazoratini ham olib boradi. Bu esa korxonada inson omili
tufayli ishchi mexnatiga talabni oshirib yuboradi. Ishchi kuchini kamaytirish va maxsulot sifatini oshirish magsadida ko‘pgina
ilg‘or korxonalarda avtomatik nazorat qurilmalaridan foydalaniladi. Bu borada olib borilayotgan izlanishlar va taklif etilayotgan
qurilmalar takomillashgani bilan bunday avtomatik qurilmalarning mugqobilligi, ishlab berish davomiyligi yetarli darajada
kafolatlanmagan. Ya’ni ragamli texnologiya asosida ishlovchi qurilmadagi sxemalarni kutilmaganda ishdan chiqish ehtimolligi
yugorirog.

Yuqoridagi barcha muammolarni tizimli ravishda bartaraf etish uchun ishlab chigarish qurilmalari detallarini zamonaviy
ragamli texnologiyalarga moslashtirib ishlab chiqishni talab etadi. Detallarga ta’sir etayotgan mexanik kuchlar hamda termik
jarayonlar ma’lumotlarini oz vaqgtida radio yoki optik signallar yordamida namoyon qilish, detalga mexanik kuch normal
darajadan oshganda chirogli yoki tovishli signallar bilan ogohlantirish kabi qo‘shimcha indikatorlar bilan ta’minlash maqgsadga
muvofiqdir. Lekin ko‘pgina ishlab chigarish korxonalarida elektron indikatorlardan foydalanish bilan bir gatorda kimyoviy va
mexanik indikatorlardan ham foydalaniladi. Kimyoviy indikatorlar ma’lum bir axborotni rang tasvir yordamida namoyon qilishni
ko‘zda tutadi.

Detalga mexanik kuchlar ta’sir qilganda ma’lum darajada yemirilish xodisasi yuz beradi. Bunda detalning yuzasi yemirila
boshlab ma’lum bir chegaraga yetgach detalning foydali ish koyeffitsiyenti tushib ketadi. Ushbu holat dastlab sezilmaydi.
Jarayon toki mahsulot sifatining buzilishiga yoki energiya sarfining oshmaganligicha davom etadi. Bu holatda muhandis detal
briktirilgan sistemada sodir bo‘layotgan jarayonlardan bexabarligi tufayli energiya sarfini oshish sabablarini aniglashligi uchun
ma’lum bir vaqt oralig‘ida joriy ta’mir yoki kapital ta’mirni amalga oshiradi. Bu orada enrgiya sarfi va maxsulot sifatining
buzilish ogibatlari kuzatiladi. Agarda muhandis yetarli bilim va ko‘nikmalarga ega bo‘lmasa bu jarayonda sarf-harajat yanada
oshib ketishi kuzatiladi. Bu yerda kuzatilayotgan xatolik joriy yoki kapital ta’mirlash davomida bartaraf etiladi. Xatolik bartaraf
etilgunga gadar esa maxsulot sifatining buzilishi yoki energiya sarfining oshishiga sabab bo‘ladi. Agarda detalning chegaraviy
yemirilish yuzasiga indikator qurilmasi o‘rnatilsa mazkur xatolik to‘g‘risidagi ma’lumot muhandis injiner tomonidan o‘z vaqtida
aniglanadi va kerakli choralar ko‘riladi. Natijada esa energiyaning ortiqcha sarfi va maxsulotning sifat ko‘rsatgichlarining
buzilishi oldi olinadi. Biz taklif etayotgan indikator ham ragamli ham mexanik ravishda parallel ishlashni nazarda tutadi.
Yemirilish chegarasida simli plyonka o‘rnatilgan bo‘lib, radio to‘lgin uzatadigan qurilmaga ulangan bo‘ladi, yemirilish chegarasi
dars ketganda simli plyonka uziladi qurilmadagi berk zanjir uzilganda maxsus qurilma ishga tushib, detalning chegaraviy
yemeirilish jarayoniga kelganligi to‘g‘risidagi radio signal qurilmaning bosh nazorat kompyuteriga yuboradi. Bu jarayonlarni
optik indikatorlar yordamida ham amalga oshirsa bo‘ldi. Optik indikatorlar aylanishlar nisbatini doimiy nazorat gilib boradi.
Agarda uzatishlar nisbatida o‘zgarish sodir bo‘Isa optik indikator nazorat bo‘limiga signal beradi. Bu jarayonda gaysi muruvvat
yemirilganligini bilish anigligi biroz pastrog. Chunki uzatishlar nisbatining pasayganligi yoki oshib ketganligi birgina
shesternaga yoki gildirakka bog‘liq emas. Ish jarayonida esa shesterna yoki boshqga g‘ildiraklar juda ko‘p ishlatiladi. Aynan
qaysi shesterna yoki gcildirakda chegaraviy yemirilish bo‘layotganligini aniglash esa qurilmada kapital yoki joriy ta’mirni talab
etadi. Bu esa korxona faoliyatini vaqgtincha to*xtashiga sabab bo‘ladi[3].

Biz taklif etayotgan nazorat tizimda simli berk zanjir indikatori bilan bir gatorda induksion generatorlardan ham
foydalaniladi. Ma’lumki har qanday magnit maydon atrofida elektr tok maydoni hosil bo‘ladi. (Bunday generatorni kundalik
hayotimizda olov yondirgachlarda ko‘rishimiz mumkin.) Shesterna va g‘ildirklar orasida sodir bo‘layotgan kontakt kuchlanishlar
nuqgtasi belgilanib shesterna yoki g‘ildirakning tishlari yemirilish chegarasi gatlamiga o‘rnatiladi. Chegaraviy gatlam
yemirilganda mexanik kuch hisobidan induksion generator ishlab ketadi va generatordan chiggan gisqa chagnashlar detalga
ulangan tovush chiqgarish tizimiga signal beradi. Bu tizim mexanik bo‘lib, chagnash tufayli hosil bo‘lgan tok kuchi yordamida
baland tovush chigaruvchi maxsus tunika karnayga ulanadi va sistemadagi xatolik hagida injenerga tovush yordamida signal
beradi.

Ishlab chiqgarish faoliyati termik jarayonlarga ham o‘zaro bog‘liqdir. Haroratning belgilangan normada bo‘lishi kerak
paytda bu haroratni o‘zgartirish (oshirish yoki kamaytirish)ni ham avtomatlashtirish uchun termik datchiklardan foydalaniladi.
Termik jarayonlarda nazorat kompyuterlardan foydalanish magsadga muvofigdir. Lekin kompyuter tizimida ham xatoliklar kelib
chiqishi mumkin. Bu holatda sun’iy intellektga batamom suyanib qolish katta zararlarni keltirib chiqarishi mumkin. Zamonaviy
muhandis esa mazkur nazorat qurilmasini o‘z vaqtida tekshirib borishi va ragamli nazorat qurilmalarining mexanik qurilmalar
bilan muvofiqlikda ishlashini ta’minlashi lozim.

Bizning mushohadalarimiz in’ikosi asnosida ragamli va mexanik nazorat qurilmalari afzalliklari va kamchiliklari
to‘g‘risida tushunchalar hosil bo‘Imogda. Ragamli nazorat qurilmalari aniq va tezkor ishlaydi. Ammo ushbu nazorat qurilmalari
to‘satdan ishdan chigib golmasligiga hech kim kafolat bermaydi. Zamonaviy ishlab chigarish korxonalarida ragamli nazorat
qurilmalari bilan bir gatorda mexanik va kimyoviy nazorat qurilmalari parallel ravishda ishlatilishi magsadga muvofigdir.

E’tiboringizga bir qurilma ishlash prinsipini keltiramiz. Ushbu qurilma olov yoqiladigan gorelka bo‘lib, tizimda gaz
ta’minoti uzilib qolganda klapanlarning avtomatik ravishda yopilishini ta’minlaydi. Bu qurilma ganday ishlaydi? Fanga
ma’lumki magnit gizdirilganda o‘zining magnit xossasini yo‘qotadi natijada gaz yonish jarayonida klapanlar ochiq holda turadi.
Tizimda gaz ta’minoti o‘chib golganda esa magnit soviy boshlaydi va normal haroratda yana magnitlik xususiyati qaytadi va
klapanlar bir biriga yopishib gaz yo‘lini to‘sib qo‘yadi. Ushbu mexanik qurilma anchayin samaradorligi bilan xo‘jalik va ishlab
chigarish sohalarida juda keng go‘llanilmoqda[2].

Ana endi shu jarayon ragamli tizimda ganday ishlaydi? Ragamli gaz yondirish uskunasi (gorelka) ozining bir necha
qulayliklari bilan yuqoridagi gaz yondirish uskunasidan afzaldir. Bunda ragamli qurilmalar gazni nazorat gilishi bilan birgalikda
tizimdagi termik jarayonlarni ham kuzatib turadi. Tizimdagi harorat belgilangan maksimum nuqtaga yetganida ragamli qurilma
klapanlarni yopishga buyruq beradi. Harorat minimum chegaraga yetganida esa, klapanlarni ochuvchi signalni beradi. Klapan
ochuvchi signal parallel ravishda gorelkada yashin beruvchi tizimga ham buyruq beradi va yashin gorelkaga kelgan gazni
yondiradi. Tarmoqda gaz uzilib golganida gorelkalarni sovishi natijasida, klapanlar avtomatik ravishda yopilib qoladi. Haroratni
sezuvchi qurilmalar magnit maydonining kuchayishi va kamayishi hisobiga ragamli qurilmaga buyruglar berib boradi. Bir
garaganda ragamli uskuna afzalrogdek ko‘rinadi, lekin elektron sxemaning 100 foiz darajada doimiy ishlaydi deb hech kim
kafolat bera olmaydi. Ragamli qurilmalarning sxemalarida sodir bo‘lishi mumkin bo‘lgan sistemali va kutilmagan xatoliklar
nazorati to‘liq gamrab olinmagan([4].
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Xulosa o‘rnida shuni ta’kidlash kerakki, ishlab chiqarish jarayonida ragamli qurilmalar bilan birgalikda mexanik va
kimyoviy nazorat qgilish uskunalaridan birgalikda foydalanish ishlab chigarish jarayonini to‘liq va ishonchli ravishda kuzatish va
tahlil gilishni kafolatlaydi.
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SYNTHESIS AND RESEARCH OF NEW MIXED METAL COMPLEXES Ni(ll) AND AMMONIUM VANADATE
WITH 5-(PHENYL)-1,3,4-OXADIAZOLE-2(3H)-THIONE
Annotation

Ni(Il) ning V(V) a 5-(phenyl)-1,3,4-oxadiazol-2(3H)-thione bilane The synthesis and properties of Ni(ll) heterometallic
complexes with V(V ) and 5-(phenyl)-1,3,4-oxadiazol-2(3H)-thione. A procedure was developed and a heterometal complex of
Ni(Il) chloride with ammonium vanadate and 5-(phenyl)-1,3,4-oxadiazole-2(3H)-thione was synthesized. The composition and
structure of the synthesized heterometal complex were studied by elemental and IR spectroscopy, diffuse reflectance electron
spectroscopy, and X-ray phase analysis.

Key words: Oxadiazole, ligand, heterometal complex, synthesis, IR spectroscopy, X-ray phase analysis, elemental analysis.

CHUHTE3 U HCCJEJOBAHUE HOBOI'O CMEINIAHHOMETAJIBHOI'O KOMITJIEKCA Ni(ll) 1 BAHAJIATA
AMMOHMHI C 5-(PEHIJ)-1,3,4-OKCATUA30JI-2(3H)-THOHOM
AHHOTaALIUA

B nmurepatype panHee He cO00IIaNOCh O CHHTE3€ W CBOWCTBAxX rerepomeransHbIXx komruiekcos Ni(Il) ¢ V(V) u 5-(dpennn)-1,3,4-
okcaauazon-2(3H)-tnonom. Pa3paborana MeToquKka M CHHTE3UPOBaH rerepoMeTanbHblid koMrureke xmopuna Ni(Il) ¢ BanagaTom
ammouus u 5-(penmn)-1,3,4-okcamuazon-2(3H)-tuonom. CoctaB U CTpOCHHE CHHTE3MPOBAHHOTO TeTEPOMETATBHOTO KOMILIEKCA
n3y4eHbl MeToiaMu aneMeHTHoro, MK-cnekrpockonmueckoro, DC/O 1 peHTreHo(ha30Boro aHammsa.
Karwouesnbie cioBa: Okcannasod, JIMTaHl, FeTepOMETAbHBIN KOMIUIEKC, cuHTe3, MK-criekTpockomnusi, peHTreH(})a30Bblil aHan3,
3JIEMEHTHBII aHaINU3.

Ni(Il) VA AMMONIY VANADATNING 5-(FENIL)-1,3,4-OKSADIAZOL-2(3H)-TION BILAN ARALASH METALLI
KOMPLEKS BIRIKMASI SINTEZI VA TADQIQOTI
Annotatsiya

Ilmiy adabiyotlarning tahlili Ni(ll) ning V(V) va 5-(fenil)-1,3,4-oksadiazol-2(3H)-tion bilan aralash metalli kompleks
birikmalarini sintezi va ularning hossalari hagida malumotlar keltirilmaganini ko‘rsatdi. Ni(ll) xloridining ammoniy vanadat va
5-(fenil)-1,3,4-oksadiazol-2(3H)-tion bilan aralash metalli kompleks birikmalarini sintez metodikasi ishlab chigildi va bu
metodika asosida aralash metalli kompleks birikma sintez gilindi. Sintez gilingan aralash metalli kompleks birikmaning tarkibi va
tuzilishi element, 1Q-spektroskopik, DQES tahlil hamda rentgenfazaviy tahlil usullari yordamida o‘rganildi.

Kalit so‘zlar: Oksadiazol, ligand, geterometalli kompleks, sintez, 1Q-spektroskopiya, rentgenfazaviy analiz, element analiz.

Kirish. Jahonda poliyadroli aralash metalli koordinatsion birikmalarni organik ligandlar ishtirokida sintezini amalga
oshirish va yuqori samarali kompleks ta’sirga ega biologik faol moddalar, korroziya ingibitori, stimulyatorlik va insektitsid
xossalari nomoyon giluvchi moddalarni sintez gilishning optimal sharoitlarini yaratish bo‘yicha izlanishlar olib borilmogda[1].
Geterohalqgali organik ligand oksadiazol hosilalari orasida lyuminessent, stimulyatorlik, antioksidantlik, magnit xossalarga ega
bo‘lgan moddalarning bo‘lishi ularni igtisodiyotning turli sohalarida keng qo‘llash imkoniyatini yaratadi [4]. Shu sababli, bu ish
nazariy va amaliy ahamiyatga ega bo‘lib, sintez gilingan koordinatsion birikmalarning elektron, stereokimyoviy, kinetik va
termodinamik xossalarini o‘rganishga imkon beradi.

Ishdan magsad Ni(ll) xloridlarining ammoniy vanadat va 5-fenil-1,3,4-oksadiazol-2(3H)-tion (L) bilan aralash metalli
kompleks birikmalarini sintez gilish metodikasini ishlab chigish hamda sintez gilingan komplekslarning tarkibi va tuzilishini
zamonaviy fizik-kimyoviy usullar bilan o‘rganishdan iborat.

Asosiy gism. Kompleks birikmani sintez gilish uchun metallning kristallogidrat ko‘rinishidagi tuzidan: Ni(ll) xloridi
hamda ammoniy vanadat tuzining «k.a.t.» markasidan foydalanildi.

Kompleks birikmalarning sintezi. 0,358 g (0,002 mol) L ning etil spirtdagi 10 ml eritmasiga KOH (0,1M) suvli
eritmasidan 1ml go‘shildi. NiCI2-6H20 0,358g (0,1 M) 5 ml suvli eritmasiga ligandning spirtli eritmasi tomchilatib qo*shildi va
teskari sovutgich ulangan holatda 10 min gaynatildi. Xona haroratida kristalizatsiya uchun qoldirildi. 7 kundan so‘ng to‘q yashil
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rangdagi mayda kristall sifat cho‘kma ajratib olindi, bir necha marta etanolda yuvildi va ochiq havoda quritildi. Unum 51%.
Tsuyuq = 185-1860S (1-sxema).

N7 O NTTO NTTO NTO
N= N=t = N
s A s VAl
NN, - X =R X
NN KOH/C.H.OH 0 3 N M
2 {D—SH + ML, —————— - N 2 A
o - EIo s # Ss. 2 S P4 -
N =N N =3
}_-\._ = N o__N

1-sxema. L ning MCI2 asosidagi kompleks birikmalari sintezi

Vanadiyli (V4012((L+H)4-6N20 tarkibli kompleks birikmaning sintezi suvli spirtli muhitda olib borilib, V:L 1:1 molyar
nishatda 0,001 mol NH4NO3 ning suvli eritmasiga 0,001 mol L ligandning spirtli eritmasi qo‘shildi (rH=7-8). Sxema 20 minut
davomida suv hammomida gizdirish bilan olib borildi, so‘ng reaksion aralashma kristallanish uchun goldirildi. Oradan 3 kun
o‘tgandan so‘ng och yashil rangdagi cho‘kma tushdi, ular filtrlanib, bir necha bor etanolda yuvildi va havoda quritildi. Mahsulot
unumi 80%. Tsuyuq = 149-1500S (2-sxema).

N-N \%
N = N
IO>—SH + NH,VO, o o (LT, 61,0
o’/\ﬁ\o/c\\)\o'

2-sxema. NH4NO3 ning L bilan kompleks birikmasi sintezi

[Ni2v4012(L)4] geterometalli kompleks birikmaning sintezi uchun, 0,001 mol ammoniy vanadat va 0,001 mol Ni(ll)
xloridning suvli eritmasiga 0,002 mol ligandning spirtli eritmasi (M:M:L:1:2 mol nisbatda) qo‘shildi, rN=8. Sxema 40 minut
davomida ultratovushli vannada qizdirish bilan olib borildi, so‘ng reaksion aralashma kristallanish uchun goldirildi. Uch kundan
so‘ng hosil bo‘lgan och sariq rangli kompleks cho‘kmasi ajratib olindi, etanolda yuvilib, ochiq havoda quritildi. Mahsulot unumi
74%, Tsuyugq=223-224°C ni tashkil qildi.

Sintez gilingan kompleks birikmalarning xossalari va element analizi natijalari 1-jadvalda keltirilgan.

1-xanBan
Sintez gilingan kompleks birikmalarning xarakteristikasi
Birikma Unum % Rangi Suyug. Brutto formula Topilgan / hisoblangan, %
tem.0S
(0] N V M
L- C8H6N20S - Oq 114-119 C8H6N20S 16,4/ 15,1/
17,9 15,7
[Ni(L)2] 51 To'q 185-186 C16H12N402S2Ni 4,8/ 9,8/ - 16,3/
yashil 9.4 16,5 17,4
[V4012](L+N+)4 80 Och yashil 149-150 C32H28N8016S4V4 10,5/ 2,5/ 20,8/ -
114 2,8 20,5
[Ni2V4012(L)4]-2N20 74 Och sariq 223-224 C32H24N8016S4V4Ni2 35,9/ 16,17/ 29,33/ 16,81/
37,04 16,12 29,42 17,0

Tadgiqot usullari. Kompleks birikmalar tarkibidagi uglerod va kislorod elementi umumiy uglerod analizatori Analitic
Jena TOC kislorod analizatori Check Mate da aniglandi.

Birikmalarning yutilish 1Q-spektrlari 400-4000 sm-1 soha oralig‘ida Avatar System 360 FT- IR va Rrotege 460 Magna-
IR technology firma Nicolet Instrument Corporation (AQSH) spektrofotometrida KBr bilan tabletka ko‘rinishidagi diametri 7
mm bo‘lgan namunasidan va 4 sm-1 aniqlikda foydalanib o‘rganildi.

Sintez gilingan kompleks birikmalar DQES analizi UV-2400 (Shimdazu, Yaponiya) spektrofotometrida kukun shaklidagi
namunalar optik yo‘l uzunligi 2 mm bo‘lgan kvars kyuvetaga joylashtirildi va gaytarilish namunalarining DQES spektrlari 200-
880 nm to‘lgin uzunligida o‘Ichandi.

Birikmalar strukturasini aniglash Malvern Panalytical Empyrean kukunli difraktometri yordamida amalga oshirildi. XRD
ma’lumotlar CuKo radiatsiya bilan ( A=1.54A) yordamida qayd qilindi. Bu tajribada nurlanish generatorining tezlanuvchan
kuchlanishi 45 kV, tok emissiyasi esa 40mA qilib belgilandi. Rentgen difraksion rentgenogrammalari 20 = 20°-120° da Breggo —
Brentano nur geometriyasida doimiy ravishda 0,33 daraja / min skanerlash tezligi bilan gayd etildi. Olingan natijalar tahlili
FULLPROF dasturi orgali amalga oshirildi.

Natijalar tahlili. Ushbu ishda, ligand va sintez gilingan kompleks birikmaning tuzilishini individualligini aniglash
magsadida 1Q-spektroskopik tahlil o‘tkazildi [6-8].

2-jadvalda 1,3,4-oksadiazol-2-tion hosilasi asosida sintez gilingan kompleks birikmalarning 1Q-spektri natijalari
keltirilgan.

2-jadval
L bilan sintez gilingan kompleks birikmalarning 1Q-spektrlaridagi asosiy tebranish chastotalari (sm-1)
Birikma (s (C=N) (as (C=N)  [v(C-O-C) (v=0) |(v-0) [(m-N) (M-S) (M-0)
L 1508 1634 1338 - - F o
[Ni(L)2] 3048 1604 1322 - - ((M-N) (M-S)
560 450
[V4012)(L+N+)4 | 3138 1600 1350 955 680 - -
[Ni2v4012(L)4] | - 1610 1350 968 628 ((M-N) 567 |- (M-0)
515

Ligand L ning IK spektri o‘rganilganda, vC=N guruhining xarakteristik valent tebranishini vas= 1634 va vsim=1508 sm-1
sohada kuzatildi, S-O-S bog‘ining valent tebranishi 1338 sm-1 da, bundan tashgari 2453 sm-1 soxada ligand tarkibidagi S-N
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bog‘lanishni valent tebranishlari nomoyon bo‘ldi. Sintez gilingan aralash metalli [Ni2V4012(L)4]-2N20 tarkibli kompleks
birikmaning 1Q-spektrockopiya natijalarga ko‘ra, 2339 sm-1 sohada v(SH) ga tegishli xarakterli valent tebranish chiziqlari
mavjud. vC=N guruhining assimetrik va simmetrik xarakterli chiziglari vas= 1508 dan 1562 sm-1 ga va vsim=1610 dan 1618 sm-
1 gasiljigan. Ligand 1Q-spektrida uchramagan ((V-O) 692 sm-1 , ((V=0) 968 sm-1, v(M-N)=550-600 sm-1, v(M-0)=500-550
sm-1 va v(M-S)=400-500 sm-1 sohalarda yutilish chiglarining kuzatilishi markaziy atomning ligand tarkibidagi azot hamda
oltingugurt atomlari orgali bidentant koordinatsiyaga uchraganligidan dalolat beradi.

Kompleks birikmalarning geometriyasini aniglashda, markaziy atomning koordinatsion qurshovini aniglashda diffuz
qaytarilishni elektron spektrlari qgimmatli ma’lumotlar berishi mumkin. Ushbu taxlil usuli UB-sohada 200-800 nm to‘lgin
uzunligida, to‘lqinlar ta’sirida markaziy atomda turli elektron o‘tishlar sodir bo‘lishi orgali o‘lchanadi [9]. Elektron o‘tishlarga
nafagat markaziy atomning tabiati, balki uni qurshab turgan ligand tabiati ham katta ahamiyatga ega bo‘ladi. Aralash metalli
[Ni2V4012(L)4] tarkibli kompleks birikmaning diffuz gaytarilish spektrlari tahlil gilinganda Ni2+ ga xos bo‘lgan 3ta o‘tish : I-
o‘tish 1E2g(F)— 3T1g(8000-13000 cm-1), ll-o°tish 1E2g— 3A2g (P)(13000-17000 cm-1), lll-o‘tish 3T2g— 3A2g (19000-
27000 cm-1)lar, bundan tashgari vanadil (VO2+) uchun 2YE—2B2 (30000 cm-1), 2B1—2B2 (28000 cm-1) hamda 2A1—2B2
(25000 cm-1)o‘tishlar mavjudligi aniglandi. Quyidagi 1-rasm, 3-jadvalda kompleks birikmalar tarkibidagi asosiy o‘tishlar,
chiziglarning tegishliligi va Rak parametrlarini (sm-1) hisoblash natijalari keltirildi.

100
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0 200
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400 600
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800 1000

1-rasm. [Ni2V4012(L)4] komplekslarining DQES lari
3-jadval

[Ni2V4012(L)4] DQES otishlari:

1-o°tish: 1E2g(F)— 3T1g(8000-13000cm-1)819 nm=12210 cm-1
I1-o°tish: 1E2g— 3A2g (P)(13000-17000cm-1) 758 nm=13192 cm-1
111-o0°tish: 3T2g— 3A2g (19000-27000cm-1) 455 nm=21978 cm-1
VO2+ uchun

l-o°tish: 2YE—2B2 (30000cm-1) 312 nm=32015 cm-1

I1-o0°tish: 2B1—2B2 (28000cm-1) 349 nm=28653 cm-1

111-0°tish: 2A1—2B2 (25000cm-1) 390 nm=25641 cm-1

Bunda strukturaning aksial sigilishi kuzatiladi va kompleksning tuzilishi buzilgan tetraedr tuzilishiga mos keladi.

Sintez gilingan [Ni2V4012(L)4] aralash metalli kompleks birikmalarning tuzilishini yanada aniq o‘rganish magsadida,
rengenfazaviy (rentgendifraksion) tadgigot - rentgen nurlari sochilishiga asoslanib ishlaydigan Malvern Pananalytical
kompaniyasining Empyrean rusumli zamonaviy difraktometrida strukturaviy tahlil olib borildi [9].

Difraktogramma natijalarini Fullprof dasturi orgali gayta ishlashdan olingan kristallografik xarakteristikalar va
rentgenostruktur tahlil natijalari 4-jadval va 2- rasmda keltirilgan.

4-jadval
[Ni2V4012(L)4] -kompleksining kristallografik ma’lumotlari va struktura detallari
Ko‘rsatgichlar [Ni2v4012(L)4]
Formula Ni2V4016C32H24N8S4
Molyar massa 1220
Singoniya ortorombik
Fazoviy gurux Pna2l
a, 27.701870
b A 29.338186
¢ d 27.275402
a, B, v, deg 90, 90, 90
v, A3 22409.297825
0°, grad min; 0094
max: _ 49.986877
Y4 8
1 (CuKa), mm-1 1.929
T, °K 298

aylb)/

5-rasm. [Ni2V4012(L)4] -kompleksining a)elementar yacheykasi b) upakovkalangan strukturaviy tuzilishi

[Ni2v4012(L)4] kompleksining rentgen difraktogrammasida eksperementda kuzatilgan qo‘rsatkichlar, hisoblangan
giymatlar bilan taggoslanganda Bragg refleksi giymati 6,2175 ga tengligi aniglandi.
Xulosa qilib aytganda, sintez gilingan kompleks birikmalar tarkibi va tuzilishining element, 1Q-spektroskopik, DQES

tahlil natijalariga asosan, aralash metalli kompleksda vanadiy kislorod bog‘lari mavjud bo‘lib, ular o‘zaro ma’lum izchillikda
birikib nikel ioni bilan ham bog‘lanish hosil gilgan. Ligand Ni2+ ioniga oksadiazol halgasidagi azot atomi orqali
O, _sH o o
Klflz/ O\\“//O\\H//o

bog‘langanligidan dalolat beradi.
Hs—_©
;&FQ
N/ o o

Ni
/ N AN
7N/ \O/\H/\O/\C‘)‘/\O/ |>],
(@]

HS/QOI\\)‘—Q
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EXTRACTION-PHOTOMETRIC DETERMINATION OF NTIMONY 1-(2PYRIDYLAZO) - 2 - (NAPHTHOL)
Annotation

A selective, sensitive and express extraction-spectrophotometric method %r the determination syurmy with 1 - (2 - pyridylazo) -
2 - naditolom (polyacrylonitrile). The meihod of extraction- spectrophotometric determinaiion of with (polyacrylonitrile) tested
in the analysis of industrial wastewnter without separaiion of elemenis associated with the reproducihility of 2-5%.
The developed method is recammended for the analysis of industrial waste wuter, ores, concentrates, rocks and other complex
chemical composition materials.
Key words: Express, selective, exlraction-spectropholometric, dimetilformamid, thiocyanate ions, photometric,
spectrophotometric, amperometrically.

IKCTPAKHUOHHO- ®OTOMETPUYECKOE OINPEJEJEHUE CYPBMBI C 1-(2-IIAPUANJIA30)-2-
HA®TOJIOM (ITAH)
AHHOTAIHSI
Pazpaboran u30HMpaTeIbHBIH, YYBCTBHUTEJILHBIH W OKCIOPECCHBIA, OSKCTPAKIIMOHHO- CIEKTPOGOTOMETPHUCCKHU METOJ
ompezeneHust CypbMbl ¢ 1-(2-mupuaunazo)-2-uadrosom (ITAH). Meron 9KCTPaKIMOHHO-  CHEKTPO(HOTOMETPUUECKOTO
ompeneneanss cypbMel ¢ [IAH mpoBepeH mpu aHaim3e MPOMBIIUIEHHBIX CTOYHBIX BOJA 0€3 TPEIBAPUTEIBHOTO OTICIICHHS
COITyTCTBYIOIIUX 3JIEMEHTOB C BOCIIPOM3BOIMMOCTHIO 2-5%.
PaspaboraHHBI MeTOZ PEeKOMEHAYETCs Ui aHallM3a MPOMBIIUICHHBIX CTOYHBIX BOJ, PYA, KOHIIGHTPATOB, MOPOA M B IPYTHX
CJIO’KHBIX TI0 XUMHYECKOMY COCTaBY MaTepraax.
KnroueBbie ciioBa: DKCIIPECCHBIH, CENEKTUBHBIN, IKCTPAKIIMOHHO-CIEKTPO()OTOMETpHUECKHH, AMMETHI(HOPMaMU, POAaHHI-
HOHOB, (POTOMETPUUYECKHH, CHEKTPO(POTOMETPUIECKHH, aMIEPOMETPUUECKHUIA.

1-(2-PIRIDILAZO)-2-NAFTOL (PAN) BILAN SURMANING EKSTRAKSION-FOTOMETRIK ANIQLASH
Annotatsiya

Surmani 1-(2-piridilazo)-2-naftol (PAN) bilan aniglashning selektiv, sezgir va ekspressli ekstraksion-spektrofotometrik usuli
ishlab chigilgan. Surmani PAN bilan ekstraksiya-spektrofotometrik aniglash wusuli sanoat chigindi suvlarini 2-5%
takrorlanuvchanligi bilan birga keladigan elementlarni oldindan ajratmasdan tahlil gilishda tasdiglangan.
Ishlab chigilgan usul sanoat chigindi suvlari, rudalar, konsentratlar, jinslar va murakkab kimyoviy tarkibga ega bo‘lgan boshga
materiallarni tahlil gilish uchun tavsiya etiladi.
Kalit so‘zlar: Ekspress, selektiv, ekstraksiya-spektrofotometrik, dimetilformamid, rodanid ionlari, fotometrik, spektrofotometrik,
amperometrik.

BBenenne. PazBuTne Haykw, NPOMBINUIEHHOCTH W BHEAPEHHE HOBBIX TEXHOJIOTMYECKHX IPOILECCOB IPHBOIAUT K
BO3pACTAIOIIEMY 3aTrPSI3HEHHIO OKPYXaIOMIeH cpebl. [l mpexoTBpaIeHus SKOIOTHIeCKON KatacTpodsl HE0OX0MMO CO31aHNe
KOMIUIEKCHOTO MOHHMTOPHHTA OKpPYXKAIOIIeH Cpesbl, UTO IMO3BOJSET CHCTEMAaTHYECKH IOTydaTh WH(POPMAIMIO O COCTASHHU
HPUPOTHON CPEIBL.

Kak u3BeCTHO MOrve XMMHUYECKHE COCAMHEHHS M TOKCHYHBIC TSDKEIbIE METa/ulbl B pe3yJibTare paboThl MpeANnpHsTHIH,
3aBOJIOB M (pabpHK ¢ aTMOC(EPHBIMU OCaJKaMHU PacTBOPSSCH B KaleJbKaxX BJIard B KauecTBE 3arpsi3HUTEINEH, MONagaloT B MOYBY
u Boay. Cpenmbl 3arps3HEHHH TsDKENbIE TOKCHYHBIE MeETaIbl M WX COCAMHEHHsS O0pa3yloT 3HAYMTEIBHYIO TpYIITY
SKOTOKCHKAHTOB BO MHOTOM ONPEJEIAIONIYI0 aHTPOIOreHHbIE BO3ACHCTBHS Ha 3KOJOTMYECKYIO CTPYKTYPY OKpY’Karomed Hac
Cpensl M Ha CaMOTO YeJIOBEeKa. YUHUTHIBAsi BCE BO3PACTAIOIINE MacIITaObl MPOU3BOACTBA W MPHMEHEHUS TSKEIBIX TOKCHYHBIX
METaJUIOB, BEICOKYIO TOKCHYHOCTh, KOHIIEPOT€HHOCTD, CIIOCOOHOCTh HAKAIUTMBATHCS B OPTaHM3Me UeJIOBEKa, OKA3bIBaTh BPEIHOE
BINSHUE JaXXeé B HHU3KHX KOHIIGHTpAIUSAX. OTH XMMHUYECKHE 3arpsi3HUTENHM OTHECEHBl K YHCIY INPHOPHUTETHBHIX. K Takmm
HKOTOKCHKAHTaM TaKXK€ OTHOCSITCS XKeJe30, Me/b, KaMHH, PTyTh, CyppMa U Jpyrue. [1o3ToMy akTyalbHOCTH HpeCcTaBICHHOI
paboThl OYEeBUIHA M COBPEMEHHA. I[IOMCK CEJEeKTHBHBIX JKOAHAJMTHYSCKUX METOJOB H3BJICUCHUS W  ONpPEACICHUS
SKOTOKCHKAHTOB B CIIOXKHBIX [0 XMMHUECKOMY COCTaBY MaTepHaax sBJIIeTCs akTyalbHOU 3a1aueil.

- Metoasl uccaenopannsi. CoBpeMeHHbIE 3KOAHAMTHYECKHE METOJbI aHaIM3a TaKHe KaK XpOMaTo-CIEeKTPOMETpHs,
XPOMaTOMACCCIEKTPOMETPHs, aTOMHO-aOCOpOLMOHHAsA, IIJIa3MEHHas, PEHTTeHO(IyopecleHTHas M JApyrue, He BCerja
HO3BOJISAIOT PEIIUTH 3Ty 3a7ady U3-3a CI0KHOCTH U MAJIOJOCTYIIHOCTHU annapaTypsl.
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He yrparumu cBoero 3HadeHHS M Jpyrue METOABI aHAIM3a, CPEIbl KOTOPHIX CIEAYeT OTMETHTh (OTOMETPHIO U
cnekTpodotoMeprio. FIMEHHO B 3TOM MeETOJE BO3MOXKHO NPHMEHEHHME pA3UYHBIX OPraHHYECKUX pPEareHTOB, CHOCOOHBIX
OOBEAMHATH B OJHOM CTaAUM W3BJICUCHUS, KOHLEHTPUPOBAHUS M ONpeneneHus dsineMeHToB. Hambomee wuacto st
SKCTPAKI[MOHHOTO U3BJICUEHHUS U ONPEAEICHNS MUKPOKOIHMUYECTB CypbMBI PEKOMEHAYETCS UCIIOIb30BAaTh OCHOBHBIE KPACHTENU H
peareHTsl Ipyrux KIaccoB.

CymectByromue (GOTOMETPHYECKHEe W AKCTPaKIHOHHO-()OTOMETPUYECKHE METOABI ompeneneHus cypbMbl (V) c
NpUMEHEHHEM OpTaHWYeCKUX KpacHTeNeH SBIIIOTCS BBICOKOYYBCTBHTEIBHBIMH, HO MamonsoupatensHel [1]. Tak kax
KOMIUIeKcooOpa3zoBanre cypbMsl (V) ¢ OpraHMYecKUMHU peareHTaMH HPOUCXOAUT B BOIHOU (aze, B KOTOPOH COIyTCTBYIOLIHE
HOHBI TaKKe 00pa3yroT KOMIIEKCHBIE COSMHEHHUS M MEIIAIOT ONPEAEICHNIO CypPbMBI.

OIHUM U3 MEPCHEKTUBHBIX INPHUEMOB 3KCTPAaKUMH B (OTOMETPHYECKOM aHAIM3E SBIIETCS COYCTaHHE IPOLIECCOB
IKCTPAKIMU C KOMILUIEKCOOOpa30BaHWEM HEIOCPEACTBEHHO B oOpraHudeckoit ¢asze [4]. ias 3TOro OmNpeAenvuMblii HOH
U30UpaTeNbHO SKCTPArHPYIOT HEMOJSPHBIM pPAcTBOPUTETIEM B MPUCYTCTBUH PEareHTOB OCHOBHOTO, HEUTPAIbHOTO MIH
KHCIIOTHOTO XapakTepa UM B OpraHM4eckoil (asze MpOBOIIT KOMILUIEKCOOOpa30BaHHE OPraHUYECKHMH KpPacHTETAMH. OTHM
IPUEMOB TOBBIMIAIOT HE TONBKO H30MPATENbHOCTh, HO U 3KCIPECCHOCTb, BOCHPOU3BOAMUTENBHOCTh, TOYHOCTH BCIIEICTBUE
OTCYTCTBHS ITOTEPH ONPEAESIIIEMOTO JJIEMEHTa, P OTIABIICH HEOOXOAMMOCTh PEIKCTPAKINH, a TAKKEe M TyBCTBHTEIBHOCTH —
o00poM HanboJee TyBCTBUTEIBHBIX PEareHTOB.

Hapsiny ¢ cuHTE30M HOBBIX CENEKTHBHBIX PEAarcHTOB MOMCK HOBBIX METOIMYECKHX IIPUEMOB H yCOBEpIICHCTBOBAHHH,
HPUTOHBIX TS TOBBIMICHNS CEJIEKTUBHOCTH ONPEEIEeHHs CYPbMBI SIBIIETCS aKTyabHOH 3a/1aueil aHATUTHIECKOH XUMUH.

B mHacrosmmedr pabore wmcciemyeTcss HOBBIM CEJIEKTUBHBIM, HPOCTOM M 3KCIPECCHBId METOJ, OCHOBAaHHBIA Ha
n30upaTenbHble  AKCTPAKIMOHHBIE U3BICUCHUS XJIOPHUAHOTO KOMIUIeKca CypbMbl (V) HHEPTHBIMH  OPraHUYECKUMHU
pacTBOpHUTEISIMU U KoMIulekcooOpazoBanuu e€ ¢ [IAH HemocpeacTBeHHO B OpraHndecKoi dase.

- AHaJu3 U pe3yasTaThbl. McxomHsiit pacTBop cypsMsl (V) roToBuim u3 conu xjaopuaa cypsMsl (V), Mmapku “xa”. Tutp
pacTBopa yCTaHOBHWJIM ITOTCHIOMETPHYECKH C MOMOIIbI0 Hoxuna kamus [6]. Crektp ioxumHoro xommrekca cypsMel (1) ¢
ITAH caumamu Ha criektpodoromerpe CD-26. OnTHyeckue MIOTHOCTH KOMIUIEKCOB M3MEPSUTH Ha (DOTORICKTPOKATIOPUMETPE
KOK-2.

OmneITH TOKa3anmu, 4To cypbMa (V) M3 CHIBHOKUCIOH Cpeibl B NMPUCYTCTBUH XJIOPUA-HOHOB M AnMeTHI(GopMamuaa
(AM®A) xopomo skcTparupyercs OenzonoMm (xmopodopmom). HccnenoBanme skcrpakuun cypbMbl (V) OeH3o0im0M B
3aBUCHMOCTH OT KOHIIGHTPALMH BOJOPOMA-HOHOB, XJIOpUA-HOHOB M JM®DA moka3ano, YTO ONTHMAIBHBIMU YCIOBHSAMH
skerpakiuu cypbmbl (V) sBistores: 0,3-3,0 M no H2SO4, 0,6-6,0 M no NaCl, 18-22 06 % (1o o6semy) JIM®PA u BeTpsixuBaHHSA
¢a3z 5-10 c. Ilpu paBHBIX oOBeMax BOJHOW M OpraHMYECKOW (a3 m3BieueHHe CcypbMbl (V) OEH30JI0M HPH OTHOKPATHOU
IKCTPAKIMHU cocTaBisieT 99,99 % 1 He u3MeHseTcst 1o cooTHomeHus a3 3:1.

Mexanuzm sxempaxyuu. COCTaB SKCTPArUPYIOUIETOCS XJIOPHIHOTO KoMiuiekca cypbMbl (V) ompenensin MeToIoM
cneura paBHoBecusi [7]. Konnentpanuro cypsMel (V) B 9KCTpakTe omnpeneistin (oromerpudeckuM meromoM. IlomydeHHBIE
JIaHHBIC, MPHBEJCHHBIE Ha puC.l MoKa3bIBaOT, 4To B Omnorapupmuueckux koopauuatax 1gDsb-IgCH*, 1gDsp-1gCer, 1gDsb-
19Camaa (tre, D-koaddunuent pacnpenenernsi, C-paBHOBECHs KOHLIEHTpAIHsA) HAOII0KaeTCs PSMOJIMHEHHAs 3aBUCHMOCTD ©
TaHTeHCaMH yTJIa HAKJIOHA MPSMBIX, PABHBIMH COOTBETCTBEHHO 1, 6 1 2.

2,5 4
I gD
g 2
3
[ ]
1,5 A 1
0,5
,D,S -
-lg [H7 (1), < (2) . AMDA (3)]

-1,5 v T y

3 2 1 o -1

Puc. 1. OnpeneneHne MOJIAPHBIX COOTHOLIEHUH CYpbMBI U BOAOPO-HOHOB, XJIOPUA-HOHOB, [IM®DA MeToa0M CABUTa paBHOBECHS

CrenoBatenbHo, cypbMa (V) nzsnekaercs 0ensonom B Bune H[SbCls]: conpBatHoe uncino H[SbCls] B axcTpakTe paBHoO 3.
Yucno mosekyin Bojsl csi3anHoe ¢ H[SbCls] B akcTpakte, onpeneneHHoe MeToaoM crekrpooromerpun [9] pasro 5.

Takum 06pasom xopuHsii kKomiuieke cypbMsel (V) B pucytersun JIMDA 13 CHIIBHOKUCIION Cpelibl AKCTparupyercs OeH301I0M 10
THIPATHO-CONbBATHOMY MexaHm3Mmy [10]:

ShCly + H(H,0)% + 3IM®A « [SbCly] - [H(H,0)s - (AMDA);

[Tocne 3KCTpakIMK B ONTHMATHHBIX YCIOBHSX, OTAENECHHS BOXHON (a3bl, JOOABIEHMS K 3KCTPAKTy OCH30IBHOTO pacTBOpa
ITAH, BoaHoro pactBopa, coaepxkarmx HJ, NalJ, THoMoueBUHBI (1J151 TPEAOTBPAIIEHUS OKUCIICHUS HOAUA-HOHOB U BOCCTAHOBIICHUS
Sh*> no Sb*3) u BerpsixuBanus has B Teuenue 10-15 ¢, o6pasyeTcs okpalleHHOE KOMIIEKCHOE COEIMHEHHE B OpraHndeckoii dase.
Uccnenosanne xommiekcoobpaszoanus cypbMsl (I11) ¢ TIAH B 3aBucumoctu ot kouunentpamun HJ, NaJ, IM®A u TnomMoueBHHA
MOKAa3aJ10, YTO MOJHOE KOMILIEKCOOOpa30BaHUE MTPOUCXOANUT P KOHIeHTparuu B uHTepBaiax 0,2 - 3,0 M mo KJ, 0,04 - 0,3 M
no NaJ, 5 - 10 % (mo o6bemy) mo MDA 0,1 — 0,3 % mo THoMOueBHHE.

Metonom capura paHoBecus [8] ycraHoBieno,uto cypsMa (l11) ¢ ITAH B opranuueckoii dase B3aNMOJIEHCTBYET B MOJISIPHOM
cootHowennu 1:1 (puc. 2).
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Puc. 2. Onpenenenne coctasa HoaumaHex komruiekcos cypbMel (111) ¢ TIAH B 6ensone Csp = 3,9-10° M, V = 10 M,
I=1cm.

Crnekrpockonuueckoe u3ydeHue kommiekca cypsMbl (I1I) ¢ TTAH ykassiBaer Ha coxpaHenue cBszeit Sb - J (uBe
MOJIOCHI ~ UMEIoLIMecss B BJEKTPOHOM  cmektpe  Sb-J.  coxpamstorcs B cmektpe komiuiekca) [1]. Hcexoas w3
CTMEKTPOCKOMMYECKHX MAHHBIX, a TAKKe U3 MOJNOKEHHA 00 3MeKTPOHEUTPATbHOCTH KOMIIIEKCA, YCTAaHOBIEHHOTO METOIOM
HMOHOOOMEHHOH XpoMaTtorpaduu MpeyIoxKeHO BXOXKICHHE BO BHYTPEHHIO KOOPANHAIIMOHHYIO chepy AByX MOHOB ioxa.

CrnenoBaTenbHO, peaknuio kKomiuiekcooOpasoBanus cypbMbl (III) ¢ [TAH B opranmueckoil ¢ase cXxeMaTHYHO MOXKHO
HPEJICTaBUTh B BHJC:

[H(H,0)s5 - (AM®A)E] - [Shj; 1+ HR(oy < [SbJ,R] + 2H]* + 5H,0 + 3/IM®A
rae R - annon ITAH.

Jlist onipeiesieHust n30UPATELHOCTH METOIMKHA HAMH W3y9YEHbI BIMSHUS TIOCTOPOHHUX HOHOB. Pe3yibTarsl onpeneaeHus
cypbMbl ¢ [TAH B mprCyTCTBHHM MOCTOPOHHUX HOHOB, B KOTOPBIX OIIMOKA OIpeAeNicHUi He mpesbimaer 2-4% mpuBeneHsl B
Tabaua 3.

Tabmuma 3.
Pe3ynpTathl onpesienenus cypbMbl ¢ [TAH B IpHCYTCTBMY HOCTOPOHHUX HOHOB (B3sT0 20 MKT Sh*9)
M MISb M M/Sb M MI/Sb
Ag(D) P 500 TT(I) 1000 W) 5000
Zn (11) 20 000 b (111 50 000 D) 200
Pb(11) 100 000 AIUD) 100 000 (V1) b 000!
SR (11) 100 000 IAs (1) 1 000 Mo (V1) 5000
Ca (1) 100 000 La (111) 1000 Te (VI) 10000
Ba (1) 100 000 Rh (111 10 000 U (V1) 1000
Be (1) 100 000 Bi (111) 50 000 Mn (V11) 2000
Mg (I1) 100 000 TUD) 1000 Os (V1) 1000
Cr (I1) 500 (111) ISn (IV) 100 000 NOs 20 000
Ni (11) 0 000 ITi (1IV) 20 000 (CH3C00 10 000
Co (1) 20 000 ITh (IV) 5000 00 20 000
Mn (11) 100 000 Se (1IV) 1000 PO 20 000
ca () 100 000 Ge (IV) 100 000 CNS- 100
Hg (1) 100 000 Zr (IV) 100 000 NaF 30 000
Pd (I1) 1 000 Pt (1V) 5000 DTA lHe MeraeT
Fe (I1) 50 000 As (V) 5 000 IC4H4O06 [He MelaeT
Ga (ill) 10 000 ND (V) 10 000 (CsHgO6 e vemaer

rae M - noH wim coeanaenne; M/Sb - nomyctiMoe MaccoBoe COOTHONIEHHE IIOCTOPOHHUX HOHOB K CypbMe.

Oxkparenusiii komrmteke cypbmet (111) ¢ TIAH B oprannueckoit ¢pase ycroituns Gonee 3 cyrok. Kaxymuiicss MOJSIpHBII
k0d(uuKMenT noramenus kommiekca cypbMbl ¢ IIAH npu makcumyme ceronoriomenns A= 590 um cocrasnser £=1,5910%
3akoH Bepa cobmiogaercs B mntepBane 5-200 Mxr cypsmbl B 10 mi akcrpakTa. ['pagyupoBOYHBI rpaduKhd MOCTPOCHBI B
UHTepBanax cozaepkaHuil cypbMel 5 - 100 u 100 - 200 mxr. OnTuyeckue IUIOTHOCTH KOMILJIEKCOB M3MEPSIM B KIOBETaX C
tomumHo# cnost |= 10 mm u |= 5 mm. Bocnpoussoaumocts onpenenenuii 2-5%.

Memoouka onpedenenus cypvmol (V) 8 uucmvix pacmeopax.

B MepHBIil IHHIP eMKOCTBIO 25 MIT ¢ IpUTepTOi poOKoit BHOCAT 5-200 MKT cypbMBI (V) B 2MIT KOHIIEHTPHUPOBAHHOM
HCI, paz6asisiror Bomoit 10 8 mu, nobasistor 2 mui JIM®A, 10 mu Gensona u BerpsixuaroT 5-10 ¢. CMech mepeHOCAT B
JeTMTEIBHYI0 BOPOHKY ¥ CIMBAIOT BojaHy0 (asy. K skcrpakry npunusatot 5 miu 0,03% -Horo 6ensonsHoro pacteopa ITAH, 10
MJT BOJHOTO pacTBopa, comepxaruxcsa 0,2 M Nal, 0,03 M tuomouerunst, 2 M HJ, 10 06. % JIM®A u Bcrpsixusatot 10-15 ¢,
CIMBAlOT BOAHYI (a3zy. OOpa3oBaBLIMICS OKpalleHHBIH KOMIUIEKC B OpraHumdeckoii ¢ase (GuUIBTPYIOT B KIOBETY U
(hOTOMETPUPYIOT OTHOCHTEIIBHO PACTBOPA XOJIOCTOTO OIbITa Ha (hoToekTpokoropumerpe KOK-2.
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Pa3paboTaHHBIII METOX AKCTPaKIHOHHO-()OTOMETPUUECKOrO ompeneneHust cypsMbel ¢ ITAH mpoBepen mpu anammse
HPOMBILUTICHHBIX CTOYHBIX BOX 0€3 MpPEeIBapUTENHHOTO OTACICHHs COMYTCTBYIOIIMX 3JeMEHTOB (Tabn. 4). IlpaBuiabHOCTH
METOJMKHU MPOBEPEHA METOJOM JT0OABOK.

Tabmura 4
Pesyibrar omnpeeneHis cypbMbl B CTOYHbIX Bojax (m =4; P = 0,95)
Haumenosanne Conepikanue CypbMbl B 4 AX 100
CTOYHBIX BOJ CTOYHBIX BOJAX, MI/JI (X£AX),mr/n Sr X
2,80 2,84 +£0,03 0,060 1,05
[Kaccan 0,67 0,65+ 0,02 0,015 3,07
0,58 0,57+ 0,02 0,019 3,50
17,20 17,22 + 0,09 0,003 0,52
ICeBepelit AkTam
7,50 7,51+ 0,06 0,005 0,79
3,80 3,85+ 0,05 0,008 1,29
0,24 0,22 +0,01 0,039 4,54
ICapmbid -2
0,12 0,10+ 0,01 0,035 0,10
0.10 0.08 + 0,01 0,047 12,50
4,60 4,66+ 0,17 0,023 3,64
Yaopur -4
1,45 1,47 +0,07 0,023 4,76
0,80 0,77 £ 0,04 0,034 519

- O6cyxnenne pe3yabTaToB. TakuM 00pa3oM, IPOBEACHHOE HCCIECIOBAHME 3aKIIOYHTH, YTO TETEPOLUKIMYECKOE
A30CEeIMHCHUS] Ha OCHOBE NMUPHIMHA SBISIETCS BEChbMa IIEHHBIMH aHAJIMTHYECKUMH PEarceHTaMu JUIsS ONpPEAENeHUsS dJIEMEHTOB.
OTOMy  CHOCOOCTBYIOT  BBICOKAas  UyBCTBHTEIBHOCTH  PEAreHTOB,  KOHTPAaCTHOCTh  HM3MEHEHHsS  OKpacKd  Ipu
KOMILIEKCO00pa30BaHHUH, YCTOHYNBOCTE 00Pa3yIOIINXCSI KOMIUIEKCOB.

Mautast 130MpaTeNIbHOCTD ONPEIEICHNI MeTalll HOHOB C TIPHMEHEHNEM a30COSIMHEHNUH, TaKkKe, KaK U IPU IIPHUMEHEHUH
JpYTUX OPTaHUYECKUX PEareHTOB OOYyCIIOBIEHO MPOBEICHHEM KOMILIEKCOOOpa30BaHUH B BOJHOM (ha3e M B ITOM 3aKIIFOUAETCS
OCHOBHBIX HEJJOCTATKOB CYIIECTBYIOIINX METOJIOB.

B mammx wuccnemoBaHMsAX OoJbIIOE BHUMAaHHWE OBIIO YAEIEHO CHOCO0aM TIOBBINICHUS H30MPATEIbHOCTH U
YyBCTBUTENIBHOCTH ()OTOMETPUYECKUX OMPENENEeHHH, TaK KAaK 3TH aHATUTHYECKHE XapaKTEePUCTHKH HTPAIOT BAXKHYIO POJIb B
NpPaKTUKE aHATUTHYECKOH XuMuH. HaMu mcclieoBaHbl YCIOBUS M30MPaTEbHOTO SKCTPAKIMOHHOTO M3BICYCHHS XJIOPHIHOTO
kommiekca cypbMbl (V) B mpucyretBum  JIMDA  HHEpTHEIMH  OpraHMYECKUMH  PAacTBOPHTEISIMA W YCIOBHUS
koMmmuiekcoodpaszoBanuu cypbMbl (1) ¢ ITIAH B opranudeckoit dase.

HccnenoBannst mokasanu, 4to cypbMbl (V) M3 CHIIBHO KHCJIOH cpeabl B IPHCYTCTBHHM XJIOPHA-HOHOB U MDA
n3buparensHo 3KcTparupyercs Oensonom. Ilpu 10-15 cexynmHoMm BeTpsixuBaHuM a3 cypbMbl (V) m3Bnekaerca Ha 99,9 %. B
ATHX ONTHUMAIIBHBIX YCIOBHIX COBMECTHO ¢ cyppMoii (V) dactuuHo sxctparupyiorcst nousl tammms (111) u 3omora (1), oqaako B
ONTUMAJTBHBIX YCIOBUAX KomIuiekcooOpasoBanuu cypbMbl (I11) ¢ [TAH noHBI Taymums u 30510Ta He 00pa3yrOT KOMILIEKCHBIE
COCJIMHEHHUS U HE MEIIAIOT ONpPEIEeICHUIO CYpbMbI. M3ydeHre cocTaBa SKCTParupyIOLIErocst XJIOPHAHOTO KoMIuiekca cypbMsl (V)
B 9KCTpaKTe IOKa3al0, 4TO XJIOPUAHBIA KOMIUIEKC cypbMbI (V) SKCTparmpyercss MO THAPATHO-CONBBATHOMY MEXaHH3MY.
benzonpnbiii kommiekce cypbMsl (111) ¢ [TAH B skcTpakTe yCTOWYHB B TEYSHHH JUIUTEIEHOTO BPEMEHH U IOJYHHSETCS 3aKOHY
bepa B mMpokoM HMHTEpBaie KOHLEHTpAUWH. MeTox IeHeH elmé W TeM, YTO IMocie M30MPaTeIbHOTO M3BIICUSHHUS CYypbMBI B
opranuyeckyro ¢asy, MOsSBISETCS BO3MOXXHOCTH 00pa30BaHUs KOMILIEKCOB B OpraHMYecKoil (aze ¢ Oojiee YyBCTBHTEIBHBIMH
a3zopeareHTaMH, KOTOpbIe M3-32 HU3KOH N30MpPaTeNbHOCTH He ONYYHIIN IIHPOKOTO IPUMEHEHHSI.

PazpabotanHsbIil HOBEII METOA ITPOBEPEHHI HA AHATM3€ MOJAECIBHBIX PACTBOPOB, COCTABICHHBIX MO THITY IPOMBIIIICHHBIX
00pa3IoB IUHK-KaJMHUEBOTO M CBHHI[OBOTO TPOHM3BOJCTBA, IbUICH M KeKOB UMMKEHTCKOTO CBHHIIOBOTO 3aBoja. Ilomydenue
JTaHHBIE TIOKa3bIBAIOT, YTO O HA/ISKHOCTH M TOYHOCTH METOIUKH OIpEeTICHHS.

- BoiBoabI M NpeaiokeHU. B pesynbraTe ncciaenoBaHus pa3paboTaH HOBBIM METOX M30MPATETHHOTO KCTPAKINOHHOTO
n3BiedeHust cypeMbl (V) M (oTOMeTpHyecKoro ompejenieHust ero azopeareHtam IIAH B opranmueckodl ¢ase. BrrisiBien
MEXaHHM3M IKCTPaKIMU U KOMILIEKCO0Opa3oBaHus B oprannieckoii dase. OnpesenéH cocTaBbl CTPOSHHST KOMIUICKCOB, C/ICNAHbI
ONPEACIICHHBIE BBIBOABI O IIOBBIINIEHUHU CEJICKTHUBHOCTU W YYBCTBUTCILHOCTU (bOTOMeTpI/ILIGCKl/IX METOI0B onpeaeneHnﬁ
JJIEMEHTOB ¥ 0 Han0oJiee IEHHBIX B aHAJUTUYECKOM OTHOIICHUH PEareHTax.

Takum o6pa3om, pazpaboTaHHas MeTOAWKa ompeneneHus cypbMbl ¢ IIAH oTnmuaercst BBICOKOH H30HPaTebHOCTHIO,
YyBCTBUTEJILHOCTBIO, IPOCTOTON BBHITIOIHEHHS U KCIPECCHOCTBIO, PEKOMEHIYETCSI JUIsl aHAIIN3a IIPOU3BOICTBEHHBIX PAaCTBOPOB,
CTOYHBIX BOJ NBUIEH M KEKOB, KOHICHTPATOB, PyA M JPYTHX CIOXKHBIX MO XHMHYECKOMY COCTaBy MaTepHalioB 0Oe3
MpeIBAPUTENHHOTO OTJETIEHHS COIyTCTBYIOMINX JIEMEHTOB HETIOCPEICTBEHHO B OPraHUIECKOil (ase.

JUTEPATYPA

1. bBacrpakoBa E.U., ITonoa T.B., DkcTpakunoHHO-(HOTOMETPUUECKOE OIMPEACIICHUS] CYpbMBI C METHJICHOBBIM TOJTYOBIM.
3aBox. n1a6. 1990 T. 56, Ne36, — C. 1-2.

2. Ilesuyk U.A., XKan JIyn. Criocob 3KCTpaKIMOHHO-()OTOMETPHIECKOTO ONpeeneHns CypbMbl. ABT. cBua. 1453326 CCCP.
MKMU 00. Ne 31/22. Noneuxnit yH-T, Ne 4089920/31-26. Omy6m. 23.01.59. Brox. Ne 3.

3. Shen N., Chu W., Wei F., Zhu V. CnexrpodoTromMerpudeckoe onpeneiaeHus TPEXBaJIEHTHONH CYpbMBI B CTOYHOI BOJE C
ucrnons3oBaHueM 2-(5-6pom-2, mupuaunaso - 5- nustunamuHoderona / Chew. anai. -1988, T. 33, Ne 4, — C. 527 - 530.

4. Yampacosa JI.B., Tamxomxue A.T., Ymaposa JI.A. KommnekcooOpa3zoBanue u sxcrpakius cypbMsl (11I) ¢ HekoTopbiMu
a30COeIMHEHNUIMH Ha OCHOBE MUPHIMHA. Y30eKCKuil Xumuueckuit sxypHai, 1986, Ne 2, — C. 7-10.

- 475 -



O‘zMU xabarlari Becruuxk HYY3 ACTA NUUz | KIMYO | 3/1/1 2023

5.

11.

12.

Typabmkanos C.M., Paxumosa JI.C., Otaky3ueBa B.Y., KatomoBa U.K., [Tonamapesa T.B., ['msacos A.Ill. M30uparensHoe
IKCTPAKIMOHHO-cIIeKTpodoToMeTpruieckoe omnpeneieHue 3oiota (III) HemocpencTBeHHO B opranuyeckoil ¢ase. Mocksa,
n3-Bo: Xumus u ounomnorus. — 2019. — Bem. 8. — C. 12-29.

Paxmarymnaesa H.T., Typadmxanos C.M., I'macos A.ILl., Paxumona JI.C. M30uparenpHoe SKCTPaKIMOHHOE U3BJICUCHUE
cypsMbl (V) 1 poTromeTprueckoe onpeeieHue eé ¢ 2-(2-nupuaunaso)-5-qustuaamuaodenonom (ITAH) HerocpecTBEHHO
B oprannyeckoit (pasze. Mocksa, u31-Bo: Xumust u 6uosnorus, Universum, 2021, — C. 31-39.

AnexceeB B.I1. KomnuectBennsrit anamus. W.: Xumus, 1972, — C. 395.

BynaroB M.U., Kammakua W.I1. IIpaktideckoe pyKoBOJICTBO 1O (YOTOKOJIOPUMETPHUIECKHM H CIIEKTPOGOTOMETPHIECKUM
MeTodaM aHaimmza. — JI.: Xumus, 1976. — C. 224.

Muruen JI.K., Cmut . AxBamerpus. M.: Xumus, 1980. — C. 345-354.

. 3onotoB 10.A., Hoda b.3., Uydanun JL.K. DkcTpakiis rajloreHUIHbIX KOMIUIEKCOB MetamwioB. — M.: Hayka, 1973. — C.

25-59.

®omunHa A.U., Arpunckas H.A., 3omortos F0.A., Cepsikosa 1.B. Bzaumoneiicteue cypsMmsi (I11) ¢ 5 — (2 — nupuaunaso) — 2
— MOHOSTHJIAMHHOM KPEJI030M B O€H30JIbHOM dKCTpakTe. — JKypH. aHai. XxuM., 1971. — T.26. — Nel2. — C. 2376.

®omnua AWM. Komrurekcoobpazoanue cypsMbl (III) B O€H30JBHOM 3KCTpakTe B €ro aHAINTHYECKOE IPHMEHCHHE.
ABTtoped. muc. kaHxa. xuM. Hayk. HoBouepkacck, 1972, — C. 20.

- 476 -




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

KIMYO
http://journals.nuu.uz
Natural sciences

UDK: 547.5405.241.73.661.71.74
Muyassar SALIYEVA,
Chirchiq davlat pedagogika universiteti tayanch doktoranti
E-mail: muyassar.saliyeva@mailru
Rifkat TALIPOV,
Ufa fan va texnologiya universiteti professori kimyo fanlari doktori, .
E-mail: talipovf@mail
Odiljon ZIYADULLAYEV,
Chirchiq davlat pedagogika universiteti ilmiy ishlar va innovatsiyalar bo ‘yicha prorektori, kimyo fanlari doktori
E-mail: bulak2000@yandex.ru
Go‘zal OTAMUXAMEDOVA,
Chirchiq davlat pedagogika universiteti, ITIIPKT bo ‘limi boshlig i, (PhD)
E-mail: guzal02003@yandex.ru

SYNTHESIS OF 1-(THIOPHENYL-2)-3-PHENYLPROPYN-2-OL-1 AND ITS PHARMACOLOGICAL PROPERTIES
Annotation

In this work, for the first time, 1-(thiophenyl-2)-3-phenylpropyn-2-ol-1 was synthesized using the enantioselective alkynylation
reaction of thiophene-2-carbaldehyde with phenylacetylene in the presence of an organomagnesium compound. Tetrahydrofuran
was used as a solvent in this process. In order to achieve high efficiency as a result of the reaction, the effects of reaction
duration, temperature, mole amounts of starting materials were systematically analyzed. The physical and chemical properties of
the synthesized compound were analyzed using IR, NMR- 'H and *3C- spectroscopy methods, and the electronic structure,
distribution of charges in the molecule and quantum-chemical properties were studied.

Key words: Phenylacetylene, thiophene-2-carbaldehyde, alkylation reaction, acetylene alcohol, reaction mechanism,
spectroscopy.

CHHTES3 1-(THO®EHWJI-2)-3-OEHUJIINPOIMUH-2-0JI-1 1 ETO ®PAPMAKOJOTMYECKHUE CBOVCTBA
AHHOTaIUA

B nanHo#t pabore BrepBble CHHTE3HpOBaH |-(THO(eHMT-2)-3-heHunponuH-2-01-1 MO peakiuur YHAHTHOCEIECKTHBHOTO
IKIHWINPOBAHUS THO(EH-2-KapOanbaernaa (EeHNUIAeTIICHOM B MNPHCYTCTBUM MAarHMHOPraHUYECKOTO COeAWHEHHA. B
KauecTBE PACTBOPHUTENS B 3TOM IPOIECCE HCIOIB30BATH TeTparuapodypas. s TOCTIKEHHS BBICOKOH 3(¢dexTuBHOCTH B
pe3yabTaTe peakmuy CHCTEMATHYECKH AaHAIM3HPOBATH BIMSHHE MPOMOIDKUTEIFHOCTH PEAKIHH, TEMIIEPaTyphl, MOJBHBIX
KOJIMYECTB MCXOHBIX MaTepuaios. Meronamu UK, SIMP- 'H u 3C-cniekTpockonuy MpoaHaTu3UpoBaHbl (PH3UKO-XUMHUUECKIE
CBOICTBAa CHHTE3UPOBAHHOTO COCAMHEHHMsI, N3yUYEHO NIEKTPOHHOE CTPOCHHE, PACIpeesieHNne 3aps0B B MOJIEKYJe M KBAaHTOBO-
XHUMUYECKUE CBOMCTBA.

KnroueBbie cioBa: denunanerwieH, THO(QeH-2-kapOanbaerus, peakuus aJKHIMPOBAaHUS, AllCTHICHOBBI CIUPT, MEXaHWU3M
PEaKIyH, CIIEKTPOCKOMIHS.

1-(TIOFENIL-2)-3-FENILPROPIN-2-OL-1 SINTEZI VA UNING FARMAKOLOGIK XUSUSIYATLARI
Annotatsiya

Ushbu ishda ilk bor tiofen-2-karbaldegidning magniy organik birikma ishtirokida, fenilatsetilen bilan enantioselektiv alkinillash
reaksiyasi yordamida 1-(tiofenil-2)-3-fenilpropin-2-ol-1 sintez qilindi. Ushbu jarayonda erituvchi sifatida tetragidrofuran
go‘llanildi. Reaksiya natijasida yuqori samaradorlikka erishish uchun reaksiya davomiyligi, harorat, boshlang‘ich moddalar mol
miqdorlari ta’siri tizimli tahlil qilindi. Sintez qilingan birikmaning fizik kimyoviy xossalari 1Q, YAMR- 'H va !3C-
spektroskopiya usullari yordamida tahlil gilindi hamda elektron tuzilishi, zaryadlarning molekulada tagsimlanishi va kvant-
kimyoviy xususiyatlari o‘rganildi.

Kalit so‘zlar: Fenilatsetilen, tiofen-2-karbaldegid, alkinillash reaksiyasi, asetilen spirti, reaksiya mexanizmi, spektroskopiya.

Kirish. Bugungi kunda jahonda kimyo sanoatiga zamonaviy texnologiyalarni kiritish orgali yangi turdagi organik
birikmalarni sintez qilish, ular asosida noyob xossalarga ega polimer va plastik materiallar, erituvchilar, fungitsidlar,
stimulyatorlar, antibiotiklar, garmonlar, yelim va bo‘yoqlar yaratish dolzarb vazifalardan hisoblanadi. Etilmagniy bromid ya’ni
Grinyar-lotsich usuli asosida yangi aromatik atsetilen spirtlarini sintez gilish, mahsulot unumini oshirishda yuqori samara
beradigan mexanizmlarni ishlab chigish, ekologik toza, chigindisiz resurs tejamkor texnologiyalarni yaratish va ularni kimyo va
farmotsevtika sanoatida qo‘llash kabi masalalar asosiy vazifalardan biri hisoblanadi.

Mavzuga oid adabiyotlar tahlili. Atsetilen spirtlari molekulasiga turli funksional guruhlar kiritish orgali farmatsevtika
sohasida muhim bo‘lgan yangi dori vositalarini ishlab chigarishda asosiy manbaa hisoblanadi [1]. Litiy binaftalat katalizatori
ishtirokida litiy atsetilenidlarning karbonil birikmalarini go‘shilishini o‘z ichiga olgan enantioselektiv alkinillash reaksiyalari olib
borilishi natijasida yugori unum bilan propargil spirtlari sintez gilingan [4]. Aromatik, alifatik va vinil aldegidlar fenilatsetilen
yoki geksin-1 bilan xona haroratida reaksiyaga kirishib, 98% gacha 1-(3-xlorfenil)-3-fenilpropin-2-ol-1, 1-(2,4-xlorfenil)-3-
fenilpropin-2-ol-1 kabi propargil spirtlari sintezi amalga oshirilgan [5]. Magniy organik birikma yordamida metilpropilketon,
dimetilketon, metilizopropilketon va pinokolinlarning fenilatsetilen bilan reaksiyasi amalga oshirilib aromatik atsetilen spirtlari
sintez gilingan. Reaksiya unumiga dietil efir va tetragidrofuranlar ta’siri o‘rganilgan va jarayon tetragidrofuran eritmasida
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o‘tkazilganda yuqori unum bilan sintez gilingan [6]. Turli aromatik, geterotsiklik va alifatik aldegidlarning yangi InBrs-EtsN
reaktivi tizimida alkinillanishi yordamida ham yangi geteroatomli propargil spirtlari sintez gilingan [7]. Aromatik va geteroatomli
aldegidlarni atsetilen bilan KOH-H.0-DMSO Kkatalitik sistema yordamida etinillab, 46-67% unum bilan ikkilamchi propargil
spirtlari sintez gilingan. Ushbu jarayon 5-7 °C, harorat oralig‘ida 3 soat davomida atmosfera bosimida olib borilgan [8]. Shmidt
va uning ilmiy jamoasi tomonidan aromatik, alifatik, alitsiklik va geteroaromatik aldegid va ketonlarni Favorskiy reaksiyasi
asosida BusNON 30 % li suvli eritmasida 5-20 °C haroratda 2 soat davomida, alifatik, aromatik, funksional alkinlar bilan
alkinillash jarayonlari olib borilgan va 72-93% selektiv unum bilan propargil spirtlari sintez gilingan [9]. Monoalmashingan
atsetilen birikmasiga ruxetilat va tetragidrofuran ishtirokida aldegidlarni ta’sir ettirib ikkilamchi atsetilen spirtlari olingan.
Reaksiya 0 °C haroratda olib borilgan va atsetilen spirtlari 81-98% unum bilan sintez gilingan [10].

Tadgiqot metodologiyasi. Uch og‘izli kolbaga gaytarma sovutgich, meshalka, termometr va tomizgichli voronka
o‘rnatilib unga 10 ml absolyut tetragidrofuran va 1 g. kukun holidagi magniy metalli solib aralashtiriladi. Tomizgich voronka
orqali 3,4 g. etilbromid va teng hajmdagi tetragidrofuran aralashmasi tomiziladi. Reaksiya boshlangandan keyin 30 minut o‘tgach
aralashma kuchli gaynatiladi. Hosil bo‘lgan mahsulot (Grinyar reaktivi) 10-15 °C haroratgacha sovitilib 30 minut davomida
aralashtiriladi. Reaksiya natijasida hosil bo‘lgan Grinyar reaktivi eritmasiga 1,9 g. fenilatsetilenning teng hajimdagi
tetragidrofurandagi eritmasi 30 minut davomida aralashtirib turilgan holda tomiziladi (bunda kolbadagi - O °C harorat
suyultirilgan azot orgali hosil gilinadi), so‘ngra unga 30 minut davomida 1,0 g. tiofen-2-karbaldegidning teng hajmdagi
tetragidrofurandagi eritmasi go‘shib turiladi. Reaksiya oxiriga yetkazilgach hosil bo‘lgan aralashma (3x25 ml) NH4Cl bilan
to‘yintirilgan distillangan suv bilan gidroliz gilinadi. Organik moddalar gismi ajratib olingach suvli gismi etil atsetat bilan yana
(3x25 ml) ekstraksiya gilinadi. Ekstrakt natriy sulfat yoki potash bilan quritilib, dietilefir oddiy sharoitda haydab olinadi, qolgan
gism esa vakuumda haydash orqali fraksiyalarga ajratiladi.Sintez gilgan reaktivimizni GSX, YuQX tekshiruvlarga berildi. Ustun
xromatografiyada elyuentlar - dietil efir va etil atsetat (5:1) nisbatda tozalab olindi. Natijada -2,23 gr (87%) li jigarrang
moysimon suyuq modda olindi va IQ, YAMR -'3C va *H tahlillari o‘tkazildi. '"H YAMR (CDCls, 500 MHz): § 7,42-7,53 (d, J1
H=5,7=0,51, J2 H=5,7=2,3), 7,63-7,61 (*H, d, J1 H=6,4=1,7, J» 1H=6,4=2,1), 5,9 (d, 1H,5,9 Hz H=4).

Tahlil va natijalar. Tiofen-2-karbaldegidning tetragidrofuran eritmasida etilmagniy bromid ya’ni Grinyar-lotsich
reaksiyasi ishtirokida fenilatsetilen bilan alkinillash yordamida 1-(tiofenil-2)- 3-fenilpropin-2-ol-1 sintez qilindi. Reaksiya
sxemasi va mexanizmi adabiyot manbaalari asosida quyidagicha taklif gilindi [11].

+ [ 7\» o EtM gBr/TGF
s T~ 0 °C, 120 min.
=

Etilmagniybromid (Grinyar reaktivi) ning tetragidrofurandagi eritmasiga fenilatsetilenning tetragidrofurandagi eritmasi
tomizilib, fenilatsetilenning magniy bromidli hosilasi (lotsich reaktivi) tayyorlab olindi. lotsich kompleksi hosil bo‘lishi
fenilatsetilendagi harakatchan vodorod hisobiga boradi.

= =

MgBr

Hosil bo‘lgan birikmaga geteroatomli aldegid tiofen-2-karbaldegidning tetragidrofurandagi eritmasi tomizildi va atsetilen
spirtining metall galloidli tuzlari hosil bo‘ldi.

-+ / \XA ~ _O 4>G i// \\N
s ~=C ~g—
=

MgBr

O—— MgBr

Hosil bo‘lgan birikmani ammoniy xloridga to‘yintirilgan suv bilan gidroliz gilinganda atsetilen spirti hosil bo‘ldi.

O— MgBr h OH

1-(tiofenil-2)-3-fenilpropin-2-ol-1 ni sintez gilishda boshlang‘ich moddalarning tabiati, migdori, reaksiyaning borishi va
uning bosqichlari, mahsulot unumiga erituvchi, katalizator, harorat, reaksiya davomiyligi kabi omillarning ta’siri o‘rganilgan.
Kvant-kimyoviy kattaliklari, tarkibi, tozaligi zamonaviy fizik-kimyoviy tadgiqot usullari yordamida isbotlangan. Olingan
natijalar asosida jarayon uchun eng mugobil sharoit topilgan. Natijada reaksiya harorati- 0 °C, reaksiya davomiyligi 2 soat,
katalitik sistema EtMgBr 1:1 nisbatda, boshlag‘ich moddalar mol migdori va erituvchi tetragidrofuran 1:1 nisbatda olinganda 1-
(tiofenil-2)-3-fenilpropin-2-ol-1 eng yugori unum (87%) bilan sintez gilindi.

Jadval-1

Mahsulot unumiga reaksiya davomiyligi va erituvchilar tabiati ta’siri (boshlang‘ich moddalar va erituvchi mol migdori
1:1 mol nishatda, harorat 0 °C)

Reaksiya Erituvchi Mahsulot unumi

davomiyligi

60 MeCN 43,7%
MeOH 58,4%
TGF 84,0%
DEE 72,8%

80 MeCN 38,7%
MeOH 56,4%
TGF 82,0%
DEE 68,8%

120 MeCN 47,7%
MeOH 62,4%
TGF 87,0%
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DEE 78,8%
160 MeCN 28,4%
MeOH 37,6%
TGF 76,8%
DEE 62,4%

Jadvaldan ko‘rinib turibdiki, reaksiya atsetonitril, metanol, dietilefir va tetragidrofuran eritmalarida olib borilgan. Jarayon
tetragidrofuran eritmasida o‘tkazilganda atsetilen spirti yugori unum bilan hosil gilingan. Masalan reaksiya 120 dagiga 0 °C
haroratda atsetonitrilda 47,7%, metanolda 62,4%, dietilefirda olib borilganda atsetilen spirti- 1-(tiofenil-2)-3-fenilpropin-2-ol-1
78,8% unum bilan sintez gilingan, erituvchi tetragidrofurandan foydalanilganda esa mos ravishda 87,0% unumdorlik bilan
yugori selektivlikga erishilgan. Erituvchi atsetonitril kuchsiz asos bo‘lib, tarkibidagi azot atomida erkin elektron jufti mavjud, u
reaksiya jarayonida katalizator bilan suspenziya hosil gilib, reaksiyaga kirishadi va alkogolyatlarga aylanadi, natijada reaksiya
unimiga salbiy ta’sir etadi. Metanol esa eritmadan magniy metallini o°ziga tortib olishi natijasida bargaror, eruvchanligi giyinroq
bo‘lgan alkogolyatga aylanadi. Bu esa mahsulot unumi kamayishiga va go‘shimcha moddalarning paydo bo‘lishiga olib keladi.
Dietilefir va tetragidrofuran eritmalaridan foydalanganda, tetragidrofuran eritmasida jarayon juda tez borishi va Grinyar
reaktivining ko‘p migdorda hosil bo‘lishi aniglandi. Sababi, dietilefir va tetragidrofuran eritmalarida kislorod atomi
umumlashmagan elektron juftiga ega. Eritmalarda bu kislorod atomining umulashtirilmagan elektron juftlari dietilefir zichligiga
tagsimlanadi. Tetragidrofuranda esa manfiy zaryadning halgada kuchli delokallangani uchun u juda kuchli asos xossasini
nomoyon qiladi, katalitik faolligini oshiradi va natijada mahsulot unumining ortishiga sabab bo‘ladi. Tadgiqot natijasida
erituvchilarning reaksiya tezligiga va selektivligiga ta’siri ketma ketligi quyidagicha: atsetonitril < metanol < dietilefir <
tetragidrofuran ekanligi aniglandi.

Olib borilgan tahlil natijasida sintez gilingan atsetilen spirti unumiga reaksiya davomiyligining eng muqobil sharoiti ham
120 dagiga ekanligi aniglandi. Ushbu jarayon 60 dagiga davomida olib borilganda boshlang‘ich moddalar to‘liq reaksiyaga
kirishmay aralashmada mavjudligi va qo‘shimcha birikmalar hosil qilib reaksiyaning unumiga salbiy ta’sir qilishi aniqlandi.
Jarayonni 80 dagigaga uzaytirganimizda ham bu holat takrorlandi. Reaksiya jarayonini 120 dagigaga uzaytirganimizda
boshlang‘ich moddalar to“liq reaksiyaga kirishgani va atsetilen spirti -1-(tiofenil-2)-3-fenilpropin-2-ol-1 87% yuqori unum bilan
sintez gilingani ishotlandi. Reaksiya jarayoni 160 dagigaga uzaytirilganda hosil bo‘lgan atsetilen spirti reaksiyaga kirishmagan
boshlang‘ich moddalar bilan o¢zaro tasirlashib atsetallar hosil gildi va mahsulot unumini kamayishiga olib keldi.

Quyida jadvaldan ko‘rinib turibdiki, sintez gilingan atsetilen spirti unumiga boshlang‘ich moddalar mol nisbati va harorat
ta’siri ham o‘rganildi. Reaksiya jarayonida fenilatsetilen miqgdori ko‘p olinganda undagi harakatchan vodorod va uning
malekulalari ishqoriy metal atomlari bilan o°rin almashib, reaksiyani tezlashtirib yuborishi natijasida atsetilenidlar hosil bo‘ladi,
bu esa reaksiya unumini pasayishiga olib keladi.

Jadval-2
Harorat, 0 °C Fenilatsetilen:aldegid Mahsulot unumi
25 21 58,6%
1.2 64,8%
T1 78,6%
0 21 824%
1.2 85,6%
Tl 87,0%
% 21 48,9%
12 58,9%
T1 67,2%
Mahsulot unumiga boshlang‘ich moddalar mol nisbati va harorat ta’siri (erituvchi tetragidrofuran, reaksiya davomiyligi
120 minut)

Reaksiya jarayonida fenilatsetilenga nisbatan tiofen-2-karbaldegidning migdori 1:2 nisbatda olinganda, reksiya oxirgacha
borishi uchun fenilatsetilen migdori yetmay qoladi va ortib qolgan tiofen-2 karbaldegid gisman polimerlanishi natijasida
go‘shimcha moddalar hosil bo‘ladi. Bu esa, reaksiya unumi pasayishiga olib keladi. Reaksiya jarayoni natijasida harorat 0 °C,
boshlang‘ich moddalar mol migdori 1:1 nisbatda olinganda 87% eng yugori unum bilan 1-(tiofenil-2)-3-fenilpropin-2-ol-1 sintez
gilindi va jarayon uchun eng selektiv interval gilib tanlandi.

Sintez gilingan 1-(tiofenil-2)-3-fyenilpropin-2-ol-1 molekulasi atomlarning zaryad giymatlari va bir gator xossalari
HyperChem 8.07 da o‘rganildi. (3-jadval, 1-3 rasmlar).

Jadval-3
1-(tiofenil-2)-3-fyenilpropin-2-ol-1ning kvant kimyoviy hisoblari
Kvant-kimyoviy xossalar Kvant-kimyoviy natijasi
Umumiy energiyasi, kkal/mol -50065,38085
Hosil bo‘lish energiyasi, kkal/mol -2801,492374
Hosil bo“lish issigligi, kkal/mol 67,05662604
Elektron energiyasi, eV -279416,5881
Yadro energiyasi, kkal/mol -229351,2072
Dipol momenti, (D) 2,098
Kislorod atomining zaryadi -0,302

" IAR:lsm.‘ . " 2-Rasm. 3-Rasm.
Asetilen spirti molekulasining 3D fazoviy Asetilen spirti molekula atomlarida elektron Asetilen spirti molekula atomlarining
struktura tuzilishi zichliklarning tagsimlanishi zaryad qgivmatlari
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Xulosa va takliflar. Magniy organik birikma yordamida tiofen-2-karbaldegidning fenilatsetilen bilan reaksiyasi

natijasida atsetilen spirti- 1-(tiofenil-2)- 3-fenilpropin-2-ol-1 sintezi amalga oshirildi. Reaksiya unumiga atsetonitril, metanol,
dietilefir va tetrogidrofuran erituvchilar ta’sir o‘rganildi. Reaksiya 120 dagiga 0 °C haroratda atsetonitrilda 47,7%, metanolda
62,4%, dietilefirda 78,8%, tetragidrofurandan foydalanilganda mos ravishda 87,0% unumdorlik bilan yuqgori selektivlikga
erishilgani aniglandi. Boshlang‘ich moddalar mol migdori 1:1 nisbatda, harorat 0 °C, 120 dagigada eng yuqori unum 87% bilan
sintez gilindi va jarayon uchun eng mugqobil sharoit gilib tanlandi.

10.

11.
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DETERMINATION OF THE CONCENTRATION OF ANION SURFACTANTS IN LIQUIDS
Annotation

The history of the use of surfactants in analytical chemistry has more than 40 years. Achievements associated with the use of
surfactants in analysis are due to their modifying effect on organic reagents. The study of the fundamentals of the action of
surfactants in analytical systems is impossible without discussing the features of the interaction of surfactants with water. In this
regard, let us briefly consider the structure of liquid water and the specifics of surfactant hydration in aqueous solutions. The type
of interaction of ionic and nonionic surfactants with water is different, which gives their solutions different properties. The
presence of an ionic group dissociating in an aqueous solution, associated with a hydrocarbon radical, and relatively free
counterions capable of destroying the structure of water, along with methylene groups structuring water in the hydrophobic part
of one molecule, leads to the antagonistic effect of individual parts of one molecule on the state of the solvent in dilute solutions
of ionic surfactants.

Key words: Surfactants, process fluid, neftenol, concentration, fluorometry, spectrophotometry, titrimetry.

SUYUQLIKLARDA ANION SIRT FAOL MODDALARNING KONSENTRASIYASINI ANIQLASH
Annotatsiya

Sirt faol moddalarni analitik kimyoda qo‘llash tarixi 40 yildan ortig. Tahlil gilishda sirt faol moddalardan foydalanish bilan
bog‘liq yutuglar ularning organik reagentlarga o‘zgartiruvchi ta'siri bilan bog‘lig. Analitik tizimlarda sirt faol moddalar ta'sirining
asoslarini o‘rganish sirt faol moddalarning suv bilan ozaro ta'sirining xususiyatlarini muhokama gilmasdan mumkin emas. Shu
munosabat bilan suyuq suvning tuzilishi va suvli eritmalardagi sirt faol moddalarning hidratsiyasining o‘ziga xos xususiyatlarini
gisqacha ko‘rib chigamiz. lon va noionik sirt faol moddalarning suv bilan o‘zaro ta'sir gilish turi har xil bo‘lib, bu ularning
eritmalariga turli xil xususiyatlarni beradi. Suvli eritmada dissotsiatsiyalanuvchi ionli guruhning mavjudligi, uglevodorod radikali
bilan bog‘lig va suvning tuzilishini buzishga godir nisbatan erkin garama-garshi ionlar va bitta molekulaning hidrofobik gismida
suvni tuzuvchi metilen guruhlari antagonistik ta‘sirga olib keladi. ionli sirt faol moddalarning suyultirilgan eritmalarida erituvchi
holati bo‘yicha bitta molekulaning alohida gismlari.

Kalit so‘zlar: Sirt faol moddalar, texnologik suyuqlik, neftenol, konsentratsiya, florometriya, spektrofotometriya, titrimetriya.

ONPEAEJEHUA KOHUEHTPAIIMU TIOBEPXHOCTHO-AKTUBHBIX BEHIECTB AHUOHHOI'O TUIIA B
KUAKOCTSIX
AHHOTAIUSA

Hcropusi mpuMEHEHHsI TOBEPXHOCTHO-aKTHBHBIX BEIICCTB B aHAJMTHYCCKOW XUMHU HacuuThiBaeT Oosee 40 ner. JlocTikeHus,
CBsi3aHHBIE C wHcmoib3oBaHueM [IAB B anamusze, 0OyC/OBIEHBI HX MOAM(DHIMPYIONMM NEHCTBUEM IO OTHOIICHHIO K
OpraHWYecKHM peareHTam. M3ydeHue ocHOB neiicTBus [IAB B aHanmuTHYecKHX cHCTeMaX HEBO3MOXKHO 0e3 o0CyxIeHHs
ocobenHocreil B3anmoneiictBust [IAB ¢ Bomoid. B cBs3M ¢ 3TUM KpaTKO pacCMOTPUM CTPYKTYPY JKHUAKON BOIBI U crieruduky
ruapatauuu [TIAB B BonHBIX pacTBopax. Tum B3auMoAeHCTBUS HOHHBIX U HeMOHOTeHHBIX [IAB ¢ Bojo#t pa3nuueH, 4To npuaaeT
UX pacTBOpaM pa3NM4HBIe cBoiicTBAa. Hammume mucconuupyromieid B BOJXHOM pacTBOpe MOHHOM TPYIIIBI, CBSI3aHHOW C yrie-
BOZOPOJHBIM PaJUKaIIOM, U OTHOCHTEJIBHO CBOOOJHBIX HMPOTHBOMOHOB, CIIOCOOHBIX paspyliaTh CTPYKTYPY BOJBI, Hapsimy cO
CTPYKTYPHPYIOIIMMH BOJLY METHICHOBBIMH TpymmamMH B TUAPOGOOHOH dYacTH OJHOM  MOJIEKYJbl HPHBOIUT K
AQHTarOHHUCTHYECKOMY BO3JICHCTBUIO OTAENBHBIX YacTeil OJHONM MOJEKYyJbl Ha COCTOSHHE PAacTBOPHUTENSI B pa30aBiICHHBIX
pactBopax noHoreHHbIX [TAB.

KnwoueBbie cioBa: [IoBepXHOCTHO-aKTHBHBIE BEIIECTBA, TEXHOJOTMYECKOW IKHIAKOCTH, He(TeHONa, KOHIIEHTpAIIHs,
(hyopomerpus, cieKTpoQOTOMETPHS, THTPHMETPHSL.

BBenenue. lccrenoBaHne OTHOCHTCS K OONACTH aHANIM3a KavyecTBa HE(PTEMPOMBICIOBBIX PEareHTOB, B YAaCTHOCTH
TEXHOJIOTMYECKUX JKUAKOCTEH, coJepKaluX MOBEpXHOCTHO-akTuBHBIC BeulecTBa (IIAB) anmonnoro tuma. IIpousBoasr otdop
npod U ONMPEAeNSIOT MEeHOOOpa3yIolHe XapaKTepHUCTHKA METOJIOM KpaTHOCTH IeHbl. [Ipu kpatHocTh meHbl He MeHee 0,1 u
MPOJODKUTENIBHOCTH JKU3HU NEHHOHU IIanku He MeHee 10 cexkyHn nmenaroT 3akmodeHue o Hanuuud IIAB B Texnomormueckoit
JKUIKOCTH. KOHIEHTpaluio MOBEPXHOCTHO-aKTHBHOI'O BEIIECTBA OMNPEAEISAIOT IOCPEICTBOM KAIMOPOBOYHBIX KPHUBBIX,
HpeBapUTEILHO IOCTPOCHHBIX B PE3yJIbTATE HCCIICI0BAHUI IEHOOOPA3yIONIMX CBONCTB TEXHOJIOTMYECKUX XKuaKocTed [1].
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Iempro mpennmaraeMoro M300peTeHHs SBISIETCS CO3/aHUE CIIOco0a SKCIPecc-OLeHKN KOoHIeHTpanuu [TAB annonHOTO
THNA B TEXHOJOTHUECKUX JKUAKOCTSIX AJS NMPUMEHEHHS B IOJEBBIX WIIM TMPOU3BOACTBEHHBIX YCIOBHAX HE(TEI0OBIBAOIINX
00BEKTOB C IIeIbI0 KOHTpOs Hanuuust ITAB B TEXHOIOTMYECKUX KUAKOCTSIX AN KaU€CTBEHHOTO MPOBEACHUS TEXHOIOTHUECKUX
orepanuii Mo IIIyIEeHUI0 CKBayKHH.

AHanu3 JuTepaTypsl no Teme. V3BeCTHBI KOIMYECTBEHHBIE METOABI ONMpEAeTIeHUs] MacCcoBOW KoHIeHTpanuu [IAB B
MUTBEBON BOJIE, TaKUeE Kak (UIyopOMETpHs, CIIEKTPOPOTOMETpHS U TUTpHMeTprs. Cpean THTPUMETPHUYECKIX METOJI0B aHaIn3a
HanOoJblIee PAcIpOCTPaHEHHE MONYYHI METOR JBYX(}a3sHOTO THUTPOBAaHUS. THTPOBaHHE MPOBOJIAT B IPHUCYTCTBHH (as3bl
OPTaHMYECKOTO PAaCTBOPHUTENS - XiopodopMa WIM IUXJIOpITaHA. B KadecTBe THTPAaHTOB INPH ONpPENETICHHH COIEPIKAHHS
aHnoHHBIX [TAB ucnons3yror pactBops! kaTnoHHEIX [TAB (KITAB) mmm xmopun terpadenmidochonms, a IpH ONpeneneHnn
conepxanust KITAB - anmonnsie IIAB. B kauecTBe MHOMKATOPOB MCHONB3YIOT KPAacHTENH, 0Opa3yloUle ¢ HOHAMH TUTpPAHTa
OKpAIIICHHBIC aCCOLMATHI, KOTOPbIE M3BJICKAIOT HEHOPHBIMU pacTBopurenasmu [2]. W3 crenuanbHBIX XHMHYECKHX METOHOB
ananu3a aHnoHHbIX [TAB Hanbomnee u3BecTeH CrieKTpOGOTOMETPUUESCKHIA crtoco0 onpeaeneHus konueHTpauuu [IAB.

H3zBectHBI criocoObl onpeneneHus: KoHmeHTpaiuy [IAB B BogHBIX pacTBopax, BKIIOYAIOMINE U3MEPEHHE (H3MYECKOTO
MapaMeTpa B 3aBHCHMOCTH OT KOHLIEHTPAIMU 3TaJOHHOTO BEUIECTBA U OMpEJeNeHNe HCKOMOM BEIWYMHBI 10 KaTHOPOBOYHOMN
KpPHUBOH, IIPH 3TOM B KadecTBE HM3MepsieMOro (hM3MYECKOro IMapaMerpa NMPHUHHMAETCs Pa3sHOCTh 3HAYCHHH ITOBEPXHOCTHOTO
HaTSDKEHNUS B MICCIIEyeMOM pacTBOpE. A Tak )Ke H3BECTHBI KaUeCTBEHHBIE METOIbI ONpeneneHus conepkanus [IAB, ocHoBaHHBIE
Ha OIpeNeleHHN MEeHOOOpasyIoIX XapaKTepHUCTHK BemecTB. JlaHHBIE METOAbl HE HCIONB3YIOTCS JUIS  OIPEAeNICHUS
koHneHTpauyn [IAB B pacTBopax, Tak Kak ClIOCOOHOCTH 00pa30BBIBATH IIEHY 3aBHCHUT OT MHOTHX (DAaKTOPOB U NPHCYIA Pa3HBIM
[0 XUMHYECKOH CTpyKType aHHOHHBIM [TAB B HeoauHakoBoii crenenu [4].

Metoposiorusi ucciaenopanusi. Meron mosBoisieT omnpenenats Hanmnune [IAB B TeXHOTOTHUECKHMX XHAKOCTSAX IPU
cogepxannu ot 0,04% (macc.) u Gonee. TexHHUECKUH pe3yabTaT M300pPETEHUS] BHIPAXKACTCS B JOCTYHHOCTH M YHPOIIEHUH
HpOLEeIyphl aHAIHN3a, MIPOBEACHUN W3MEPEHHH B PEXHUME PEalbHOTO BPEMEHHM M CHIDKCHHH TpPYHO3aTpaT Ha OIpeeleHHe
KoHIeHTpauy [IAB B TEXHOJOrMYECKHMX J>KHIKOCTAX Ha HedTenoObIBalOIMX OOBEKTaX, IJie OTCYTCTBYIOT YCIOBHS IUIS
naboparopHoro aHanmsa. 1 Tadm.

Crnoco6 ompezneneHns] KOHIEHTPALMM ITOBEPXHOCTHO-aKTHBHBIX BEIIECTB AHHOHHOTO THIA B TEXHOJIOTHYECKUX
JKHJKOCTSIX, BKJIFOYAIOMINI OTOOp HPOOBI TEXHOJOTMYECKOH XHMAKOCTH W OHIpeleieHHe IEeHOOOpasyIomUX XapaKTepHCTHK,
OTJINYAIONIMICA TEM, YTO HMEHOOOPa3yIoNIHe XapaKTEPUCTUKH TEXHOJIOTHUECKOH >KHIKOCTU ONPEAENSIOT METOAOM KpPaTHOCTH
HEHBI, MIPU 3TOM MOCIEe MHTEHCHBHOTO BCTPSIXMBAHUS NPOOBI 3aMEpsIOT BBICOTY cToj0a 0Opa3oBaBHIelCS MEHHOW INANKQ
TEXHOJIOTMYECKOW JKUIKOCTH, OIPENCIAIOT BpeMs C MOMEHTa BCTPAXHMBAaHHS NpoObl A0 mameHus meHsl 1o 1/10 or
MepBOHAYAIBHON BBICOTHI CTOJI0A MEeHBI (KpaTHOCTH MeHsb! 0,1), 3aMepsIoT BpeMs OT MOMEHTA BCTPSIXUBAHUS MPOOBI 10 TTOJHOTO
WCYE3HOBEHHUS IEHBI, Jlajiee NMPU KPAaTHOCTH IeHbl He MeHee 0,1 ¥ NpOJODKUTENBHOCTH JXM3HY IEHHOW IMIanku He MeHee 10
CEeKYH/I JIeJIal0T 3aKII0UYEHHE O HAJIMYUU TOBEPXHOCTHO-aKTUBHOT'O BELIECTBA B TEXHOJIOTUUECKOH JKUIKOCTH, 3aTEM ONPENCIIIOT
KOHIICHTPALMIO ITOBEPXHOCTHO-AaKTUBHOI'O BELIECTBA IIOCPEICTBOM KaJMOPOBOYHBIX KPHUBBIX, IPEIBAPUTEIHHO TOCTPOCHHBIX 10
pe3yibTaTaM HCCICA0BaHMI Pa3IMIHBIX TEXHOJIOTHYESCKHIX XKHUIKOCTEH, CO/IepIKaIlMX H3BECTHBIE KoHIeHTpauuu [TAB [5].
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IIpemnaraemoe mccienoBaHNe OTHOCHTCS K 00JAacTH aHaNMM3a KadyecTBa HE(TETPOMBICIOBEIX PEarceHTOB, B YaCTHOCTH
TEXHOJIOTHIECKHX KUAKOCTEH, COZepKaInuX IIOBEPXHOCTHO-aKTHBHEIE BemtecTsa (IIAB) annonHoro tuma.

AHaau3 M pe3yabTaThl. Pe3ynprar qocTHraercs TeM, 4TO B CHOCOOE OIpefeNIeHHs] KOHIEHTPAIUM IOBEPXHOCTHO-
AKTHUBHBIX BEIIECTB aHHOHHOTO THIIA B TEXHOJOTUYECKHX KHUAKOCTSIX, BKIIOYAIOMIEM 0TOOp MPOOBI TEXHOIOTHIECKOH KUIAKOCTH
H OIIpeJieIeHNe EHOO0Pa3yIoINX XapaKTepPUCTHK, IIEHO00pa3yoIIie XapaKTePUCTHKU OTPEACIISIIOT METOOM KPaTHOCTH HEHBI.
[Ipu 5TOM TOCIE WHTEHCHBHOIO BCTPSXMBAaHMS MNPOOBI 3aMepSIOT BBICOTY cCToj06a 00pa3oBaBIIEHCs MNEHHOH IIAIKH
TEXHOJIOTMYECKOH JKMIKOCTH, OIPEACIIOT BpeMs C MOMEHTa BCTPSAXHBaHHMs NOpPOObI 10 maaeHust meHsl no 1/10 ot
IIepBOHAYAILHOM BBICOTHI cTOJI0a MeHb! (KpaTHOCTH NeHbl 0,1) 1 3aMepsroT BpeMsl OT MOMEHTa BCTPSIXUBAHUS NMPOOBI 1O IOJIHOTO
MCYEe3HOBEHHUS ITeHbl. [Ipu kpaTHOCTH TeHbI He MeHee 0,1 ¥ MPOJOINKUTENEHOCTH JKU3HHU MEHHOH mranku He MeHee 10 cexyHT
JenaloT 3akmiodeHne o Hammunu [IAB B TexHonmormueckoi »kuakocTd. KOHIEHTpAIMIO MOBEPXHOCTHO-aKTHBHOTO BEIIECTBA
ONIPENEeNSAIOT TOCPEJCTBOM KAIHOPOBOYHBIX KPHBBIX, IIPEABAPUTENHHO IOCTPOCHHBIX B PE3ylbTaTe HCCIEAO0BAaHHUN
NEeHO00Pa3yIONINX CBOMCTB TEXHOJIOTHUYECKHUX JKUAKOCTeH. Meron mo3Boisier onpenensits Hammane [TIAB B TexHOMOrHIecKknx
KHUIKOCTSIX IpH coxepkannu ot 0,04% (macc.) u 6onee.
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IIpemnaraemerii croco® ompeneNeHUs] KOHIEHTPAUH TOBEPXHOCTHO-AKTHBHBIX BEIIECTB OCYIIECTBIIIOT CIICTYIOIINM
o0Opazom.

TIpu xpatHoctu menst He MeHee 0,1 (1/10 oT BbICOTHI cTO10a MEHBI) U MPOJOKATEILHOCTH JKH3HU MEHHOM MIaNKKu He
Mmeree 10 cekyHp, nenarot 3aximodenue o Haauunu [IAB. TexHonorndeckue xunkoctu 6e3 nodasnenus [1AB cTaOuinbHbI U pu
BCTPSAIXMBAaHUM HE BBI3BIBAIOT IIEHOOOPA30BaHMS.

Jlanee moouyepeHO MPOBOAMIM MHTEHCHBHOE BCTPSIXMBAaHHE NPOO B 3aKPHITHIX MWIMHApAX B TedeHHe 15-20 cexkyHI H
3aMepsUTH BEICOTY CT0JI0a MEHHOH IIaNKH, a TakyKe BpeMsi ¢ MOMEHTa BCTPSIXHUBAHUS JI0 MageHus nensl kpatHoctsio 0,1 (1/10 ot
BBICOTHI CTOJIOQ IEHBI). 3aMepsUIH NPOJODKUTENILHOCTD )KU3HH TIEHHON IIAanKH (BpeMsl OT MOMEHTAa BCTPSIXUBAHMS IO ITOJHOTO
HCYE3HOBEHNS NeHHI B pacTBope). [1o pe3ynpraTam ncciaenoBaHui, IpeACTaBICHHBIM B Ta0IHIe,

TaGnaua — Pesyrurara IeHooby ceoiicTa
TEXHOTIOruHecKkoll HUAKOCTH, \eis TTAB - nogy BO7IA
Reacota Bpess npu [peaomsmn-
No Texunmaruugckas Coxepwmine KpATHOCTH TEIRHOCTR
o cTona
nn KHAKOLTE NAR, % [—— nens 0.1, HHIHH TEHHSH
N MHI TATIKH, MUI
Tlou1orapHan FONG T T
1 neTHoeTLR 0 [ 0 o
L 1.01 ricm® ’_{
0w 33 103 78 |
N Togresapranpona | G010 | 42 g | 374
Kowentpar [-1 024 7.7 157 445
0,50 X 286 700
0.04 T4 | 158 314 |
| 0,10 18 | 312 437 |
3 V':j‘l"“ 0,24 N 332 %6
: 0,50 29 | 368 502
o 1,00 37| 412 584
004 61 | 205 325
. . soza 0,10 0 234 377
Ananron M 0,20 73 | 266 383
050 T4 | 300 405
1,00 78 | 332 433

Omnpenenennie koHueHTpauun [IAB, MpHCYTCTBYIOIIMX B TEXHOJOTHYECKOH JKUAKOCTH, MPOU3BOIAT IMOCPEICTBOM
KaTHOpOBOUHBIX KpUBBIX. KanmOpoBOWHBIE KpHUBBIE TIONYYCHBI B pPE3yJIbTaTe OKCIEPUMEHTAIBHBIX HCCIICAOBAHUI
TEXHOJIOTHYECKUX JKUAKOCTEH, coaepkamux u3BectHble [IAB B yCTaHOBICHHBIX KOHIIEHTPAUAX, M 3HAUCHHUS KATHOPOBOYHBIX
KPHBBIX 3aHECEHBI B 0a3y MaHHBIX. BeIOop kanmOpoBowHOH KpHBOW 3aBucHT oT BHaa (Mapku) ITAB, comepikanue koToporo
OIIPEEISIOT B TEXHOJIIOTHYECKO KHUAKOCTH.

Bt mpoBenieHbI TabopaTopHbIE HCCIIeNOBaHUs 10 onpeaeneHuio Tpex peareHToB (ITAB) AnmuHon-MK, Konnentpar
T'®-1 «3», Heprenon-MJI B TeXHONOTHYECKON KHAKOCTH (MOATOBapHas Bojaa MioTHOcThio 1,01 r/em®). B MepHBIe NUIMHAPHI
o0beMoM 18 M moMeranu MccieayeMyro IMOATOBapHYIO BOLY B KoumdecTBe 5 Ml U nobasnsui B HUX [IAB B komuuectse 0;
0,04; 0,1; 0,24; 0,5; 1% (macc.) ¢ y4eToM PerfaMeHTHOTO CoAep)KaHus peareHToB. O0beM KHUAKOCTH B LUWIMHAPE HE JOJDKECH
npeBbInath 30% OT BBICOTHI HCTIOIB3YEMON EMKOCTH.

BeiBoabl. B pesynprare mpoBEOCHHBIX JIAOOPATOPHBIX HCCIEAOBAHWN OOHAPY)KEHO, YTO BCE TPH HCCIICTOBAHHBIX
peareuta [TAB oGnamatoT meHooOpasyroieil crmocoOHOCThI0. Bee peareHTsl mokaszanu kpatHocTh meHbl Oonee 0,1 (1/10 ot
BBICOTBI CTOJIOA TI€HBI) W TPOJODKMTENBHOCTh JKU3HM NeHHo# manku Oonee 10 cexynn. Pearent Anmmmuon-MK npaer
HanOONBUIYIO BBICOTY LIANKH NMeHbl oT 6,1 1o 7,8 cM mpu no3umpoBkax B noxaroBapHoi Boge ot 0,04 mo 1% (macc.), To ecTh
o0mafaeT HamTy4Ineil meHooOpasyroiei crocobHocThi0. BeTpsixuBanue pactBopa Konnentpara I'd-1 «3» B moaToBapHoii Boje
koHnenTpanueit 0,24% (Macc.) IpHBOIUT K 0Opa30BaHUIO NEHHOH IIANKH BBICOTOH 7,7 CM, IPH YMEHBIICHNN KOHICHTPAIINH
BBICOTA INIATIKK yMeHbImaercs B 2 pasa (3,3-3,8 cm). PactBopsr B moaroBapHO#i Boge Hedrenona-MJI nmokazann HanMEeHBIIYIO
MEHOOOPa3yIoNIyI0 CIOCOOHOCTD, BRICOTAa IEHHOU IIanku cocTaBmia 1,4-2,1 cm.

TakuM 00pa3oM, MPOBENEHHBIE MCCIEIOBAHHS IMOKA3BIBAIOT BO3MOXKHOCTH NMPHUMEHEHHs IAHHOTO crocoba JKcIpecc-
OIICHKH HaW4us U KoHueHTpauuu [IAB mis Bcex Tpex pearento: Hedrenon-MJI, Konnentpar I'd-1 «3», Anmunon-MK.

AHanornyHele 1a00paTOpHBIE HCCIECA0BaHMS OBUTH MPOBEACHBI ISl pacTBOPOB Tex ke [IAB B Apyrnx TeXHOIOrHYEeCKUX
JKHIKOCTSX:

- pacteop raymenus NaCl ¢ mnotnoctamu: 1,06; 1,12; 1,18 r/em?;

- pactBop raymenus KCI ¢ miotHocTsamu: 1,06; 1,11; 1,16 r/emS;

- pactBop raymenus CaClz ¢ mnotnocTsamu: 1,05; 1,15; 1,25; 1,35 r/em®.

IIpemnaraemelii  croco06  ompeneNieHHs] KOHICHTPAIlMH IMOBEPXHOCTHO-aKTUBHBIX BEIIECTB AaHHOHHOTO THIIA B
TEXHOJIOTHYECKUX JKUAKOCTSX HWCHOJNB3YeTCs TPH BBIMOJHEHWH KOHTPOJIS KadecTBa HPUTOTOBICHHBIX TEXHOJIOTHYECKUX
)KH)IKOCTeﬁ, MPUMEHACMBIX I FJ'lyI_HeHI/Iﬂ CKBa>XXHH.
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MOJUCAXAPUABI HAIBEMHOM YACTH PISUM SATIVUM
AnHHOTAIHS

Pa3paGoTaHbl METO/IBI BBIJICICHUS] M OYUCTKH MOJMCAXapHIOB HAJ3EMHOM YacTH M3 PAaCTHTEIBHOTO ChIphbst Pisum sativum cem.
(Fabaceae) u M3ydeHbI KaueCTBEHHBIH M KOJMYECTBEHHOE COJCPKAHUE MOJHCAXapUIIOB B TPaBe Kak OHONIOrHYECKH aKTHBHBIX
KOMIIOHEHTOB, OOYCJIOBJIMBAIOIIUX €€ TNPOTHBOBOCHAIUTEIbHYI0 M a0COpOMPYIOUIYI0 aKTHBHOCTH HPH HOPMaTU3alUU
JKENMyJOYHO-KUIIEYHBIX paccTpOHCTB. OmpeneneHsl KadeCTBEHHBIE W KOJMYECTBEHHBIC XAPaKTCPUCTUKU COICPIKAHHA
MOJMCAXapUAHOTO KOMILIEKCA, BKIIIOYAIOMIMN BOJOPACTBOPHMBIC IOJMCAXapUAbl dKcTparupoBanu xonogHoit (BPIIC-1) u
ropstueit Bogoit (BPIIC-2) ¢ Beixogom 3,4% u 1,5%, nexkrunossie Bemectsa (I1B) ¢ Boxomom 4,65% u remunesuronossl (ML)
¢ BEIX010M 3,15% 1o crenenn 3TepuUKaN OHA OKa3aJIuCh BEICOKOITEPU(HIMPOBAHHBIMU.

Kurouesbie ciioBa: Pisum sativum, BogopacTBopuMBbIe MONHCAXapU/Ibl, IEKTHHOBBIC BEIIECTBA, FEMHIIECIUTION03A.

POLYSACCHARIDES OF THE AERIAL PART OF PISUM SATIVUM
Annotation

Methods have been developed for the isolation and purification of polysaccharides of the aerial parts from plant materials Pisum
sativum fam. (Fabaceae) and studied the qualitative and quantitative content of polysaccharides in the grass as biologically active
components that determine its anti-inflammatory and absorbent activity in the normalization of gastrointestinal disorders. The
qualitative and quantitative characteristics of the content of the polysaccharide complex were determined, including water-
soluble polysaccharides were extracted with cold (WSPS-1) and hot water (WSPS-2) with a yield of 3.4% and 1.5%, pectin
substances (PS) with a yield of 4.65% and hemicellulose (HMC) with with a yield of 3.15% in terms of the degree of
esterification, they turned out to be highly esterified.

Key words: Pisum sativum, water-soluble polysaccharides, pectin substances, hemicellulose.

Beenenne. I'opox- Pisum sativum — pox OJHONETHHX W MHOTOJETHHX TPAaBSHUCTBHIX PACTEHHH ceMeiicTBa G0OOBBIX
(Fabaceae), mmpoko HCIoONb3yeTcd Kak MUIIeBas W KOPMOBas KynbTypa. llens maHHOW paOoTHI - BBIICTICHHE YTIEBOIHOTO
KOMILUTEKCca M3 Haa3eMHOW 4dactu Pisum sativum, cobpanuoit B J[ku33aKckoit obiacTé B TEPHO] LBETEHUS, YCTAHOBICHHE
(PU3MKO-XUMHYECKHX CBOMCTB U MOHOCaXapHIHOTO COCTABA.

Bhinenenue pa3nuMyHBIX TPYNI IOJMCAXapUIOB NPOBOAWIM IO paHee ONMUCaHHON Meroauke mo cxeme 1 [1].
M3menpueHHOE ChIpbe 00€3)KUPUBAIM cMechio XJopodopm - Meranon 1:1, 3atem skcrparuposanu 82% C2HsOH mis ynanenus
HHU3KOMOJICKYJSIPHBIX coenuHeHHi. [1o maHHBIM XpomaTtorpadMueckoro aHajau3a CIIUPTOPACTBOPUMBIC caxapa IMpPeICTaBICHbI
(hpyKTO30i1 U caxapo3oii.

BonopactBopumsle monmcaxapuasl sxcrparuposanu xonoguod (BPIIC-1) u ropsiaeit Bomoit (BPIIC-2). IlextnHOBEHIE
BemecTBa (I1B) n3Bmekamu cmecsio 0.5% pacTBOpOB IIaBENEBOH KUCIOTH U OKcalaTta aMMoHU, remunentonoss! (ML) - 5%
pacTBOpoM mienodn. MoHOocaxapuIHbIE COCTaBhI BBIACICHHBIX MOHcaxapuaoB nzydann MerogamMu bX n IKX nocne momHoro
KUCIIOTHOTO ruzposn3a. ComepkaHue MojaucaxapyuaoB 1 UX MOHOCAXapUAHBIA COCTaB MPUBEACHHI B Ta0MI. 1.

BPIIC-1 u IIB npexacraBisitoT coboit aMopdHBIE TOPOIIKK, XOPOILIO PAaCTBOPUMBIE B BOJE ¢ 0Opa30BaHMEM HEBS3KHX
pacTBOpoB  (OTHOCHTENBbHAss BS3KOCTh 1.64- 7.14 wmr/mi). BoigeneHHble MEKTHHOBBIE BEIIECTBA OTHOCATCS K
BBICKOATepH(PUIIMPOBAHHEIM MOJHMCAXapHUIaM CO CTeNeHbI0 dTepudukanun 96.4-72.6.

BPIIC-2 BbigeneHHble M3 Chipbe Pisum sativum, npencraBmsuin coGoii Oenblii  aMOpQHBIH MOPOIIOK, KOTOPBIHA
pacTBOpsUICS B BoAe 0Opa3ysl pacTBOPHI C BBEICOKHMM IIOKa3aTeleM OTHOCHTENBHOH BS3KOCTH (Nom) = 4.21. JloMHHHpYyOIHUMHE
MoHocaxapuaamu B rugpoinsatax BPIIC-1 u BPIIC-2 6sumn apabuHO3a M raakTo3a B COOTHOIIEHHH COOTBETCTBEHHO 1:1.7 n
1:1.7. Tlpn nmefictBun pactBopa Pemmura Bogmele pactBopsl BPIIC Bemajamm B 0cafok, YTO XapaKTepHO IS
apabHHO30COo e KallliX MOJTNCAXapUIOB.

Kak BumHO W3 Tabnuibl 1, OCHOBHBIMH MOHOCAaxXapuIaMH SBISIFOTCS TajaKTo3a, TII0K03a, apaOuHO3a M KCHJIO3a.
Brinenennsle nonucaxapuabl NpeAcTaBIsuId co00ii OemIbli MOPOIIOK ¢ )KEITOBATHIM OTTEHKOM [2].

Ta6uuua 1. Coxep:xkaHne 1 MOHOCAXaPH/IHBIH cocTas nmosmcaxapuaoB Pisum sativum
| Ic | Beixon, % | CooTHOIIEHHE MOHOCAXaPH/IHBIX OCTaTKOB | Nom
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Gal Gle Ara Xyl Rha UAc, BX (1%, H20)
BPIIC-1 34 4.9 3.6 19.0 1.8 1.4 + 1.64
BPIIC-2 15 8.3 27.8 11.0 34 25 + 4.21
1B 4.65 15.3 1.0 6.7 1.0 1.9 + 7.14
T™MIT 3.15 13.3 10.6 1.1 25.0 - +

Ipumeuanue: BPIIC- BomopacTBOpHMMBIC monucaxapuibl, [1B- mnektuHOBble BemiecTBa, I'Ll-remuuertonoss:, Gal-
ranakrosa, Glu — rimokosa, Ara- apabunosa, Xyl- kcunosa, Rha — pamuosa, GalUA- ragakTypoHOBast KHCIIOTA.

Ou3MKO-XMMHYECKHE  CBOWCTBA TNEKTWHOBBIX  BEIIECTB  H3y4dadd METOJOM THTPOMETPUYECKOTO  aHaH3a.
Turpomerpudeckum MeTozoM [3] ycraHoBIeHa cremeHb 3Tepudukanuu 1B (tabn. 2). Ha ocHOBaHMM NOMTYyYeHHBIX JAHHBIX
TIOJIMCaXxapyabl, BBIIENICHHBIE I3 Ha[3eMHBIX YacTel pacTeHUs.

Ta6auua 2. TurpumMeTpuyecKue Noka3aTeJu mosucaxapuabl Pisum sativum
TiC Ke K Ko "%
BPIIC-1 0,90 23,94 24,84 96,4
BPIIC-2 0,72 29,70 30,42 97,6
TIB 9,00 23,90 32,90 726

Cxema 1. BoigesieHue pa3jiMm4HbIX IPynn nojucaxapuaos u3 Pisum sativum

. CHCl;: CH3;0H
. 82°C C;H;OH
. H;O t=20°C

W=

I BoaHeli 3KCTPaKT ChIPbA |

Ocaxxaenne

C,HsOH: 1:3

1. 0.25% H,C,04

2.0.25% (NH4),C204,1:1: 70°C

OCTaTOK CHIPEA v
DKCTPaKT

1) 5% NaOH 17 hnﬂ.’m'x

2. Ocaxxnenne C;H,OH

I ITeKTHHOBBIC BelIeCcTBa

225 % NaOH

DKCTPaAKT
2
Temuue/LroIosa

Temurienumiono3sl HaA3eMHOM dacTeit Pisum sativum mpeactaBisiioT co0oii mopouki 6e:KeBoro BETa, paCTBOPUMEBIE B
BOJIC ¥ INENIOYH, PEakUus C HomoM oTpuuarenbHas. B OompmmucTBe BBIAETEHHBIX [ MLl mOMHHUPYIOIIMM MOHOCAaXapUIOM
SIBIISIETCS] KCHII03a, CiefoBareinbHo, B ML aToro pacreHus mpeoOiafaloT KCHIaHsbl [4].

Takum 00pa3oM, M3yueHHE COJEP)KAHUs IOJHMCAXapHAOB M HMX MOHOCAXapHAHOTO COCTaBa B Pa3MUHBIX OpraHax
pacrenuii Pisum sativum mokasaio OTJn4He BhIACICHHBIX MTOIUCAXapU/IOB [0 KOJMYECTBEHHOMY CO/ICPKaHHIO U KaUeCTBEHHOMY
MOHOCaXapuIHOMY cOcTaBy. B HaJ3eMHBIX OpraHax M CTpy4Kax BbISBICHO Hanbonblinee coaepxkanne BPIIC u [1B. Beinenenusie
nonucaxapuasl [0  MOHOCAaXxapHIHOMY  COCTaBy  SIBIFIIOTCA — reTepomoiucaxapupamu, IIB  oTHocates  k
BBICOKOATEPU(HIIPOBAHHBIM TIEKTHHOBBIM BEIIECTBAM.

JKCrepUMeHTAIbHASA YacTh

PactBopsl ynapuBanu Ha poropHoM ucnapurene npu temmeparype 40+5°C. st BX ucnone3zoBanu 6ymary Filtrak FN
1,3,7,11,12 B cucTtemMax pacTBOPHTEIEH:

1) OGyranon-1-nupumun-Boaa (6:4:3);

2) Oyranon-1-¢peHon-ykcycHas kucnora-sona (5:5:2:1);

BemiecTBa 00HapyKHBaJIN ONPHICKUBAHUEM CIICAYIOLIMMH PEarcHTaMHu:

1) konuentpupoBanHas H2SO4;

2) 0,5%-Hblii CIMPTOBBINA PACTBOP MOYEBHHBI- COJISHAS KUCIIOTA,

3) Kucnsiii dranar aHuimHa;

4) Kl0s-KMnO4-6enszumun.

IXKX ananmu3 npoBoamnu Ha xpomartorpade Chrom-5 ¢ miiaMeHHO-MOHH3ALMOHHBIM JIETEKTOPOM B CIEIAYIOLINX
YCIIOBHSX:

A) xononka u3 Hepxkaseromieit cramu (200 x 0,3 cm), 5% Silicone XE-60 na xpomarone NAW-0,200-0,250 mm, 210 °C,
ra3-HOCHTEINb - a30T, CKOPOCTH ras3a - 60 MJI/MHH, AJIs alleTaTOB albJIOHOHUTPHIIOB.

B) 3%-Hblii MOJMHEOIEHTUIITIMKOIbaauuHaT, Ha Xpomatone NAW-DMC (0,125 x 0,160 mm), 210 °C, ra3 HocuTenb —
a30T, CKOPOCTh ra3a - 60 MJI/MUH, IS al[eTaTOB MOJHOJIOB.

C) 5%-HBIil HEONEHTUITINKOIBCYKIIMHAT Ha XpomaToHe, 50 °C, ra3 HoCUTeNb—TeNnid, CKOPOCTh Taza - 30 MiI/MUH, Ui
METHIIAIlETaTOB.

J1) 5% -ueiit DS 550 Ha xpomarone NAW (0,16-0,20), nporpamma 100°-200 °C, SmuH.

E) 5%-nbiii Carbovax na xpomarone NAW DMCS(0,16-0,20), 160°C.

HK-criextpsr 06pasmos I1B caumanu Ha UK-Oypre ciekrpomerpe pupmer Perkin- Elmer, mogens 2000, B miacTHHKAX,
npeccoBanHbIX ¢ KBr, uncno ckarnupoBanuii 100. Bsskocts pactBopos [1B usmepsiiu Ha Bucko3umerpe OcTBanpaa ¢ IHaMeTpoOM

Hetitpanuzamms CH; COOH
Juanus
Ocaxaenue
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kammuripa 0,75 MM npu temmneparype 22 °C, MOIEKYJISIpHBIE MAacchl IEKTUHOBBIX BELIECTB PACCUMTBHIBAIA HAa OCHOBAHUU
BEJIMYUH XapaKTePUCTUICCKON BA3KOCTH [6].

TomnHusrit ruaposn3 obpasuos noiucaxapuaos nposoaiwan 20 H2SO4, 100°C. BPTIC B Teuenue 8 4, [IB 364. O6GpaboTky
TUAPOJIU3ATOB IMPOBOAMIM Kak [5].

CTBOpKH ropox ObUTH cOOpaHBI ocie co3peBaHus ceMsH B okTsa0pe 2021 roga B JI>KU3aKcKOi 00IacTH.

WnaktuBaums ceipbsi. 100 © M3MeNbYCHHBIX CTBOPOK Pisum sativum skcrparumpoBanu B TedeHue 1,5 4 Kumsen
cMechio xnopopopmM-meranoi (1:1) nmpu runpomonyne 1:2, CBIpbE OTASISUIM GUIBTPOBAHHEM M AKCTPArdpOBANIM KUIIIINM 82°
STHJIOBBIM CITUPTOM B TedeHHe 1 4 pBakabl. CIIUPTOBBIC SKCTPAKTHl 00bEANHSIIN, yIapuBaiu u aHanu3upoBamn bX B cucreme 1,
2, NIeHTH(OUIUPOBAIH TIIIOKO3y (IPOSBUTEINH 1) M GPYKTO301 M caxapo30i (IPOSBUTENH 2).

BeiaesieHne BOAOPAacTBOPHUMBIX MOJIHCAXapUA0B. OCTaTOK CBHIPBS JBAX/BI SKCTPArUPOBAIN BOJOH IPH THAPOMOLIYIIE
1:5 u 1:3 npu KOMHATHOH TeMIepaType B TeUeHHE 6-8 4. DKCTPaKThl OOBEAUHSIIH, CIYIIATH U OCAXAATH IBYKPATHBIM 00bEMOM
criupra. Ocagok OTACISIIN, IPOMBIBAIIM CIIUPTOM, BhICYLIHIIK. Beixoq BPIIC — 3.4 1.

BbijesieHne NMeKTHHOBBIX BemiecTB. Ilocie 3KCTpakiuM BOAOH OCTaTOK CHIPhS JBAXIbI 0OpadaThIBAIM CMECHIO
paBHBIX 00beMOB 0,5%- HBIX PacTBOPOB IIaBeIeBON KUCIOTH U okcanaTta amMMoHnus (1:10) mpu Temneparype 70 °C B Teuenue 3
4. DKCTPAKTH! TUATN30BAIH IIPOTUB ITPOTOYHON BOMBI, YIIapUBaIH U ocaxaany MeraHonoM (1:3). Ocamok oTaensm, NpOMBIBAIH
MeTaHOJI0M, anleToHoM. Cymunu B BakyyMme Haj P20s. Boixon I1B- 4.65 r.

Boigenenne remumesaio103. OcTaTok ChIphs mHocie Bbigenenus IIB oOpaGateBamm 5 % pactBopom KOH mpm
KOMHATHOH TeMnepatype 4 Jaca, mpu TUApoMoyie 1:5. DKCTpakT oTAesUM GHIBTPOBAaHUEM, THATH30BAIN IPOTUB IIPOTOYHON
BOJBI 10 HEUTPAIBbHOH Cpedbl, YIApHBaId M OCAKAAIA CIUPTOM B cooTHomHuH 1:3. BemaBmmii ocagok I'ML] otmemmmu
HEHTPH(YTHPOBAHKEM, TPOMBIBAIN U BBICYIIHBAIHN aneToHOM. Beixoq I'MIT — 3.15 1.

®pakuuonnpoanne BPIIC-1 cnuprom. 1 r BPIIC-1 pactBopstin 100 M Boasl U H00aBISIM IIPH [TEPEMENTHBAHNH
100 mun criupTa. B ocamke nomy4uin ppaxuuio 1 ¢ Beixomom 0.01 r. K Hagocagounomy pactBopy mo6asunu eme 100 mu crimpra
n noyumi ppakumio 2 (FAT) ¢ Beixogom 0.4 T, to6aBuB K HaocaaouHOMY pactBopy eme 100 M criupra monyduian Hpakiuio
3 ¢ BexogoMm 0.3 r. [lanee k cnupToBoMy pactBopy nobasisum emte 100 M cnupta u Beigemwu ¢pakio 4 ¢ Berxogom 0.02 .
Opakiuro 5 noayyanu U3 MaTOYHOTO pacTBopa ¢ BeixogoMm 0.15 r.

Conep:xanne yponosoro anruapuaa IIB onpenensii kap6a3oiapHEIM MeTOOM [7].
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HELICHRYSUM NURATAVICUM O‘SIMLIGI KIMYOVIY ELEMENT TARKIBI
Annotatsiya

Helichrysum maracandicum Popov ex Kirp — butun dunyoda keng targalgan dorivor o‘simlik hisoblanadi. O‘simlikning
kimyoviy tarkibi gisman o‘rganilgan bo‘lishiga garamasdan, element tarkibi bo‘yicha adabiyot ma’lumotlari uchramaydi. Ishning
magsadi O‘zbekiston Respublikasi Navoiy viloyati Nurota milliy bog‘ida keng targalgan Helichrysum nuratavicum o‘simligi to‘p
gullari, barglari va yer ostki gismi hamda ularning damlamalarining makro-mikro element tarkibi, jumladan og‘ir metall
tuzlarining konsentratsiyasini qgiyosiy o‘rganish hisoblanadi. O‘simlikning element tarkibi induktiv bog‘langan plazmali mass-
spektrometriya usuli asosida, nam parchalash usuli bilan 44 ta elementga nisbatan o‘rganildi. Olingan natijalar asosida har ikki
holatda ham, ya’ni o‘simlik guli, bargi hamda ildizi tarkibidagi inson salomatligi uchun zararli bo‘lgan og‘ir metall tuzlari ruxsat
etilgan dozadan ancha migdorda kam ekangiligi aniglandi.

Kalit so‘zlar: Induktiv bog‘langan plazma mass-spektrometriya, Helichrysum nuratavicum, makro-mikro va ultramikro
elementlar, og‘ir metall tuzlari.

XUMHWYECKUI SJJIEMEHTHBIN COCTAB PACTEHHME HELICHRYSUM NURATAVICUM
AHHOTAIHS

Helichrysum maracandicum Popov ex Kirp — siiisieTcst JiekapCTBEeHHBIM PACTEHHEM HIMPOKO PACIIPOCTPAHEHHBIM BO BCEM MHPE.
HecMmoTpsi Ha YacTHYHHE H3YYCHHS XHMMHYECKOTO COCTaBa PACTEHMi, B JIUTEpaTypax HE BCTPEYAIOTCS CBEACHUS IO ee
9JIEMEHTHOT0 cocTaBa. Llenbro Mccaen0BaHus SBISACTCS CPAaBHUTEIILHOE H3YYECHHE JINCThEB, IIAPUKOBBIX [[BETKOB M HAJA3EMHBIX
YacTel, MaKkpo-MHUKPOADJIEMEHTHOTO COCTaBa HMX HACTOCK, BKJFOYAs KOHIEHTPALHMIO COJEil THKENbIX METaJIoB PacTeHH
Helichrysum nuratavicum, mmpoko pacmpoctpanernHoro B Hyportuackom Hanmonansrom mapke HaBowiickoit obmactu
PecriyOonukn Y30ekucraH. DNeMEHTHBIH cocTaB pacTeHMil mccienoBaH Ha 44 3JeMEHTa METOJaMU MacC-CHEKTPOMETPHH C
HHIyKTHBHO-CBS3aHHOM IJTa3MOM M METOJIOM MOKPOTO pa3iioxeHus. Ha OCHOBaHHH MOJTyYEHHBIX PE3yJIbTATOB YCTAHOBJICHO, YTO
B 000MX CIlydasiX, TO €CTh B COJCPKHMOM IIBETKA, JIHCTA M KOPHS PACTECHHS COJACPKUTCS 3HAYMTEIBHO MEHBILE JTOIMYCTUMOMN
JI03BI COJICH TSKEIIBIX METAIIOB, BPEIHBIX IS 30POBbS YeI0BEKA.

KnroueBbie ciaoBa: Macc-CrieKTpoMeTpusi ¢ MHAYKTHBHO-CBsi3aHHOW 1wia3moi, Helichrysum nuratavicum, makpo-mukpo u
YIABTPAMHUKPOIJIEMEHTBI, COJIN TSDKEJIBIX METAJLIOB.

CHEMICAL ELEMENTAL COMPOSITION OF THE PLANT HELICHRYSUM NURATAVICUM
Annotation

Helichrysum maracandicum Popov ex Kirp is a medicinal plant widely distributed throughout the world. Despite partial studies
of the chemical composition of plants, there is no information in the literature on its elemental composition. The aim of the study
is a comparative study of leaves, ball flowers and aerial parts, the macro-microelement composition of their tinctures, including
the concentration of heavy metal salts of Helichrysum nuratavicum plants, which is widespread in the Nurotinsky National Park
of the Navoi region of the Republic of Uzbekistan. The elemental composition of plants was studied for 44 elements by
inductively coupled plasma mass spectrometry and wet digestion. Based on the results obtained, it was found that in both cases,
that is, the contents of the flower, leaf and root of the plant contain significantly less than the permissible dose of salts of heavy
metals that are harmful to human health.

Key words: Inductively coupled plasma mass spectrometry, Helichrysum nuratavicum, macro-micro and ultra microelements,
salts of heavy metals.

Kirish. Dorivor o‘simliklar tarkibidagi bir gator kimyoviy elementlarning tarkibini o‘rganish dolzarb ahamiyatga ega. Bu
ko‘plab almashtirib bo‘Imaydigan mikroelementlarning o‘simliklar hayotidagi muhim biologik ahamiyatini o‘rganishga, bundan
tashqgari ularning to‘planishini atrof-muhit omillari bilan bog‘lab o‘rganishga imkon beradi. Ma’lumki, mikroelementlar
o‘simliklarning o°‘sishi, rivojlanishi va unumdorligini tartibga solish jarayonlarining faollashtiruvchisi yoki ingibitori bo‘lishi
mumkin. O‘simlikning mineral komponentlari uning terapevtik ahamiyatini belgilaydi va biologik faol tabiiy birikmalarning
hosil bo‘lishi uchun ularning ma’lum bir turlaridan foydalanishga imkon beradi [7]. Minerallar o‘simlik metabolizmining tarkibiy
qismi sifatida organizmga terapevtik ta’sirni to‘ldiradi va kuchaytiradi. Dorivor o‘simliklar tarkibidagi makro- va
mikroelementlarning muvozanati ushbu moddalarning konsentratsiyasi va to‘planishining murakkab ko‘p fazali
mexanizmlarining ishlashi natijasida shakllanadi, bunga turli omillar, jumladan o‘simlikning turga xosligi ta'sir giladi.
Elementlarning katta gismi uchun ularning biologik roli aniglangan[11]. O‘simliklardagi mikroelementlarning fiziologik roli
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organizmlarning mineral oziglanishi va metabolik jarayonlarning normal borishi, shuningdek, biologik faol moddalar (BFM)
sintezining umumiy muammosini hal gilishning bir gismidir. Mikroelementlar o‘simliklarda biologik faol moddalar: vitaminlar,
flavonoidlar, tanninlar va boshqga ko‘plab farmakologik faol birikmalar ishlab chigarishga hissa qo‘shadi. Hozirgi kunda butun
dunyo olimlarining e’tibori sintetik dori vositalaridan dorivor o‘simliklar tarkibidan olinadigan tabiiy dori vositalariga
ko‘chmoqda. Bunga sabab tabiiy dori vositalarining kam zaharliligi va nojo‘ya ta’sirlarining kamligidadir. Shunday
o‘simliklardan biri Helichrysum Mill. turkumiga mansub Helichrysum nuratavicum ya’ni Nurota o‘lmas o‘tidir.

Mavzuga oid adabiyotlar tahlili. Helichrysum Mill. turkum vakillarining dunyo miqyosidagi targalish areali juda ham
keng hisoblanadi. Helichrysum Mill. turkumi Asteraceae oilasiga mansub, turlarining Yer yuzida 800 dan ortiq turi targalgan
bo‘lib, 30 ga yaqin turlari manzarali o‘simliklardir [2].

Sobig MDH va O‘rta Osiyo mamlakatlarida Helichrysum turkumi turlarining tarkibi va targalishi borasida ayrim
ma’lumotlar qayd etilgan. Xususan, MDH mamlakatlarida turkumning 16 turi qayd etilgan [3].

Turkum vakillarining Oc¢rta Osiyoda mamlakatlarida, xususan Qozog‘iston florasida 2 turi (H.arenarium Moench,
H.maracandicum Popov ex Kirp) [4], Tojikistonda 3 turi (H.maracandicum Popov ex Kirp., H.mussae Nevski,
H.thianschanicum Regel) [6], Qirg‘izistonda 3 turi (H.maracandicum Popov ex Kirp., H.mussae Nevski, H.thianschanicum
Regel) [5], Turkmanistonda 3 turi (H.bracteatum Andr., H.kopetdagense Kirp., H.mussae Nevski) hamda O‘zbekiston florasida 4
turi (H.arenarium Moench, H.maracandicum Popov ex Kirp., H.mussae Nevski, H.nuratavicum Krasch) [7] gayd etilgan.

Helichrysum Mill. turkumi turlari ichida butun dunyoda yagona bo‘lgan tur Helychrysum nuratavicum Krasch. fagat
O‘zbekiston florasida uchraydi.

Mazkur tur O‘zbekiston Respublikasi «Qizil kitobi» ga (2009) kiritilgan [8].

Helychrysum nuratavicum - ildizi yog‘ochlashgan, oddiy qgalinligi 5 mm atrofida bo‘lgan o‘q ildizli bo‘ladi. Asosiy
ildizning yon tomonlaridan go‘shimcha mayda ildizlar hosil giladi. O‘simlik ko‘p sonli hosil bermaydigan, ba’zan 3-6 ta
gullaydigan novdalar hosil gilib, bo‘yi 5-20 (35) sm gacha, kulrang to‘rsimon tuklar bilan qoplangan, ba’zan kam sonli bezli
tuklar ham aralashgan bo‘ladi. Barglarining chetki gismi pastga gayrilgan uzunchoq lansetsimon yoki uzunchog, uzunligi 1,5-2,5
sm eni 1-2 mm bo‘ladi. Savatchasi 20 tagacha gulli bo‘lib 2-6 ta teskari konussimon yoki gisga go‘ng‘irogsimon, bo‘yi 4-6 mm,
eni 3-4 mm, odatda kalta zich oq tuklar bilan qoplangan gulbandlarida joylashgan bo‘ladi. Helichrysum nuratavicum asosan
urug‘idan va ildizidan ko‘payadi [9].

Helichrysum nuratavicum fagat O<zbekistonda Nurota tizmasining markaziy gismida Nurota davlat go‘rigxonasida
dengiz sathidan 1200 — 2000 metr bo‘lgan balandlikdagi pastki va o‘rta gismidagi toshli — chag‘irtoshli, shag‘alli tog‘
yonbag-irlardagi turli o‘tli shuvoqzorlar va shuvoq — g‘allali jamoalarda siyrak holda va yakka — yakka holda kichik guruxlar
tashkil gilib o*sadi.

Helichrysum Mill turkumi o‘simliklari asrlar davomida xalq xo‘jaligida 0zig-ovgat mahsulotlari uchun ziravor sifatida,
xalq tabobatida hamda kosmetologiyada keng qo‘llanilib kelingan [5]. Bundan tashqari, antioksidantlik, antimikroblik,
yallig‘lanishga qarshi, gandli diabet va ba’zi xil o‘sma (shish) kasalliklariga garshi faolliklariga ega ekanligi keltirilgan bo‘lib,
bunda o‘simlik asosan damlama, barglari va ildizlarini iste’mol qilish yoki yaralarga bog‘lam ko‘rinishida ishlatilishi hagida
ma’lumotlar keladi [21].

Keltirilgan adabiyotlar ma’lumotlaridan xulosa gilgan holda ushbu ishning maqgsadi O‘zbekiston Respublikasi Navoiy
viloyati Nurota milliy bog‘ida keng targalgan Helichrysum nuratavicum o‘simligi to‘p gullari, barglari va yer ostki gismi hamda
ularning damlamalarining makro-mikro element tarkibi, jumladan og‘ir metall tuzlarining konsentratsiyasini O‘zbekiston
Respublikasi 0zig-ovgat mahsulotlari xavfsizligi normativ hujjatlariga mos kelishini giyosiy o‘rganishdir.

Tadgigot metodologiyasi. O‘simlik xom ashyosi ya’ni Helichrysum nuratavicum o‘simligi to‘p gullari, barglari va yer
ostki gismilari O‘zbekiston Respublikasi Navoiy viloyati Nurota milliy bog‘idan 2020-yil iyul oyining birinchi 10 kunligida
yig‘ib olindi.

O‘simlik guli, bargi va ildizlaridan 0,1 g dan analitik tarozida tortib olindi va teflondan tayyorlangan avtoklavlarga
joylashtirildi. Ustiga 3 ml konsentrlangan nitrat kislotadan solindi va yana 2 ml vodorod peroksid solib maxsus mikroto‘lqinli
pech Berghoff MWS-3+ dasturi yordamida 25-35 min davomida parchalandi. Hosil bo‘lgan eritma 50 ml yoki 100 ml o‘Ichagich
kolbalarga miqdoriy o‘tkazildi va kolbalar chizig‘igacha 2% li nitrat kislotasi bilan to‘Idirildi. Hosil bo‘lgan eritmalar tarkibidagi
makro va mikro elementlar migdori NexlON-2000 IBP MS ("PerkinElmer Inc.", SSHA) qurilmasi yordamida tahlil gilindi.

Tahlil va natijalar. Olingan natijalar quyidagi jadvalda keltirilgan.

Jadval
Helichrysum nuratavicum o‘simligi vegetativ organlari element tarkibi mg/kg
Elementlar Helichrysum nuratavicum o‘simligi to‘p Helichrysum nuratavicum o‘simligi bargi Helichrysum nuratavicum o‘simligi ildizi
gullari
Makro elementlar
K 22812,4 23231,71 24790,51
Ca 9149,24 9826,07 9996,16
P 4548,71 5111,21 5784,04
Mg 1327,22 1789,56 2108,73
S 589,63 663,28 678,30
Na 413,05 468,09 351,79
B 119,12 152,61 98,18
Mikro elementlar
Fe 200,23 392,51 212,01
Mn 65,88 79,58 44,08
Zn 27,19 23,91 28,96
Cu 7,84 8,38 10,85
Cr 2,35 3,18 3,89
Mo 1,95 0,58 0,69
Se 0,615 0.55 0,590
Ultramikro elementlar

Si 71,24 79,11 178,23
Al 29,94 49,31 71,27
Ti 6,29 7,15 11,18
Sr 511 6,71 11,89
Ba 5,18 5,02 9,43
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Pb 0,489 0,523 4,52
Ni 4,12 3,76 4,16
Sn 511 6,65 7,26
Ag 0,91 1,91 154
Rb 3,12 1,96 3,44
zr 0,49 0,84 0,288
Ga 0,490 0,72 0,905
Co 0,127 0,16 0,293
\ 0,125 0,146 0,179
Sh 0,111 0,085 0,233
Hg 0,014 0,021 0,019
cd 0,091 0,065 0,182
W 0,109 0,147 0,272
Li 0,106 0,068 0,098
As 0,002 0,019 0,029
Bi 0,018 0,019 0,014
Ta - 0,007 0,016
§] - 0,009
Be 0,021 0,005 0,007
Cs 0,004 0,004 0,006
Nb - 0,005
Ge 0,001 0,003 0,002
Re -

In

Tl

Olingan natijalarning tahlilida, eng avvalo, o‘simlikning normal o‘sib rivojlanishi, o‘simlikda kechadigan metobolizm
jarayonida bevosita ishtirok etadigan, bundan tashgari moddalar almashinuvida muhim ro‘l o‘ynadigan ikkilamchi metobolitlar
biosintezida qatnashadigan mikroelementlar ulushiga aloxida e’tibor yerish kerak.

Oc<simliklar tarkibidagi mikroelementlarning sifat va miqdor tarkibi asosan o‘simlikning targalish arialiga, tuprogning
unumdorligiga hamda ularning so‘rilishi uchun yetarlicha shart sharoitli ob xavoga bog‘ligdir. Shuning uchun o‘simliklar
tarkibidagi mikroelementlarning sifat va migdor tarkibi nishiy bo‘lib, bu aynan gaysidir mintaga uchun indivudial o‘rganilib,
boshga xududlardagi ularning tarkibi xar doim xar xil chigishi mumkin.

O¢simliklar uchun eng muhim mikroelementlar jumlasiga marganes, temir, rux va mis elementlarini keltirishimiz
mumkin. Marganes o‘simlikga Mn?* ionlari shaklida o°zlashtiriladi. O‘simliklardagi marganesning o‘rtacha miqdori 0,001%
atrofida bo‘lib, u asosan fotosintez jarayonining normal borishi uchun zarurdir.

Temir elementi o‘simlikga Fe3* ioni shaklida o‘zlashtiriladi. Temir ionining o‘simlikdagi o‘rtacha migdori 0,08% ni
tashkil giladi. U asosan xlorofil pigmentining hosil bo‘lishida muhim rol o‘ynaydi.

Rux o‘simlikka Zn?* ionlari shaklida o‘zlashtiriladi. O‘simliklardagi uning o‘rtacha migdori 0,002% ni tashkil gilib, u
o‘simlikda bir gator fermentlarning (aynigsa polifenollar biosintezini amalga oshiruvchi fermentlar) faol markazining bir gismi
bo‘lib, fitogormon auksin hosil bo‘lishida muhim ro‘l o‘ynaydi.

Mis o‘simlikka Cu?* yoki Cu* ionlari shaklida kiradi. O‘simlikdagi uning o‘rtacha migdori 0,0002% ni tashkil giladi.
Mis ham golgan mikroelementlar kabi o‘simliklar metobolizimida muhum ro‘l o‘ynaydi.

Jadvalda keltirilgan ma’lumotlardan ko‘rinib turibdiki marganes, temir, rux hamda mis elementlarining o‘rganilgan
o‘simlikdagi miqdorlari o‘rtacha 0,004 %, 0,002 %, 0,003% va 0,0008 % larni tashkil gilib, bu natijalar yuqorida keltirilgan
normalardan bir muncha yuqori ekanligini ko‘rishimiz mumkin. Bu narsa shu xududdagi tuproq unumdorligi va sharoit
o‘simlikning normal o‘sib rivojlanishi uchun yetarli ekanligini ko‘rsatadii.

O‘simlik bargi tarkibida marganes miqdorining ko‘pligini fotosintez asosan o‘simlik bargida jadal Ketishi bilan
tushuntirish mumkindir.

O‘simlik bargi tarkibida temirning miqgdori, uning ildiz va guliga nishatan ikki baravar ko‘p ekanligini ko‘rishimiz
mumkin. Bu natijani o‘simlik bargida xlorofil pigmentining ko‘piligi bilan tushuntirish mumkin.

O‘simlik guli tarkibida ruxning miqgdori, uning ildiz va bargiga nisbatan bir muncha ko‘p ekanligini ko‘rishimiz
mumkin. Bu natija o‘simlik gullash davrida polifenollar bigdorining ko‘p bo‘lishini va bu normal xolat ekanligini ko‘rsatadi.

Olingan natijalardan misning miqdori ildiz tarkibida ko‘pligini o‘rishimiz mumkin. Bundan shunday xulosa qilish
mumkinki mis birmuncha og‘ir metallar sirasiga kirib, uning o‘simlikning yer ustki gismiga transportatsiyasi bir muncha giyin
kechishi bilan tushintirish mumkin. Yugorida keltirilgan natijalar

O‘simlik tarkibida foydali elementlardan tashqgari organizm uchun zaharli hisoblangan bir gancha og‘ir metallarni ham
ko‘rishimiz mumkin. Butun dunyoda dorivor o‘simliklar substansiyalaridan tayyorlangan BFQ lar tarkibidagi ba’zi bir zaharli
og‘ir metall tuzlari migdoriga go‘yilgan talablar mavjud bo‘lib, ular turli davlatlarda turli xil qiymatlarga ega. Xalgaro ozig-ovgat
mahsulotlari xavfsizligi gigienik normalarida bu ko‘rsatkich 7 tani o‘z ichiga olib ularga Hg, Cd, Pb, As, Co, V va Mo kabi
elementlar kiradi. Ammo ko‘pchilik xorij davlatlarida bu ko‘rsatkich 8-10 ta ni o‘z ichiga oladi. Rossiya Federatsiyasi 0zig-ovgat
mahsulotlari xavfsizligi bo‘yicha ular 4 ta Hg, Pb, As, Cd kabi elementlar migdorini tartibga soladi [21].

O‘zbekiston Respublikasi hududida ham 4 ta Pb, Cd, Hg va As kabi og‘ir metallar migdorlarini tartibga solinib,
o‘simliklar substansiyalari asosida tayyorlangan BFQ tarkibida ularning miqdori tegishlicha ( Pb-5,0; Cd-1,0; Hg-1,0 va As-3,0
mg/kg) dan oshmasligi belgilab qo‘yilgan [24].

Yugorida keltirilgan ma’lumotlarga tayanadigan bo‘lsak, Helichrysum nuratavicum o‘simligi tarkibidagi Pb; Cd; Hg
va As kabi zararli og‘ir metall ionlarining migdori tegishlicha Pb-0,5; Cd-0,1; Hg-0,02 va As-0,03 mg/kg dan oshmasligini bu
ega keltirilgan normalardan 5-10 barobar kam ekanligini ko‘rishimiz mumkin.

Xulosa va takliflar. Ik bor O‘zbekiston Respublikasi Navoiy viloyati Nurota milliy bog‘ida keng targalgan
Helichrysum nuratavicum o‘simligi gullari, bargi hamda ildizi tarkibidagi 44 ta element sifat va migdor jihatdan giyosiy
o‘rganildi.

O‘simlikning vegetativ organlari tarkibidagi muhim mikroelementlarning migdor va sifat tarkibi tegishli normalardan
bir muncha yuqori ekangili, bu natija o‘simlik tarkibidagi barcha jarayonlar normada kechayotganligini bildirdi.

O‘rganilgan o‘simliklar tarkibidagi og‘ir metall tuzlari migdori O<zbekiston Respublikasi ozig-ovgat mahsulotlari
xavfsizligi normativ hujjatlariga mos kelishi aniglandi.
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Olingan ma’lumotlar Helichrysum nuratavicum o‘simligini biologik faol qo‘shimchalar sifatida ishlatish mumkinligini

ko‘rsatadi.
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IMMOBILLANGAN 1,8-DIOKSINAFTALIN-3,6-DISULFOKISLOTANING IKKI NATRIYLI TUZI BILAN XROM
(VI) IONLARNI ANIQLASHNI TEZKOR TEST USULI
Annotatsiya

Ushbu ishda Cr (VI) ionini sorbsion-spektrofotometrik usullar bilan aniglashda immobillangan 1,8-dioksinaftalin-3,6-
disulfokislotaning ikki natriyli tuzi (DNDK) ning polietilenpoliamin poliakrilonitril (PPA) matritsasidagi analitik xususiyatlari
titrlash, spektroskopik tahlil, skanerlovchi elektron mikroskop usullari yordamida o‘rganildi.

Kalit so‘zlar: 1,8-dioksinaftalin-3,6-disulfokislotaning ikki natriyli tuzi, analitik reagent, xrom (V1) ion, polietilenpoliamin,
poliakrilonitril, immobillash, sorbsion-spektrofotometriya, nur qaytarish koeffitsienti, skanerlovchi elektron mikroskop.

9KCHPECC-TECT-METO/ OITPEJAEJEHUS HOHOB XPOMA (V1) C IBYMSI HATPUEBBIMHU COJISIMUA
UMMOBUJIN3UPOBAHHOW 1,8-THUOKCUHA®TAJHNH-3,6-TACYJIb®OKACTIOTHI
AHHOTaALIUA

B pabore wu3ydeHB aHAIWUTHYECKHE CBOWCTBA WMMOOWIN30BaHHOW uHATpueBod comm 1,8-nuokcmHadTanmmH-3,6-
mucynbhokucnorel (JJHAK) B matpuie nonudtuieH-moinamuanonuakpunonurpuna (IIITA) npu onpenenennu uona Cr (V)
COpOIMOHHO-CTIEKTPO(YOTOMETPUIECKUMI METOIAMH. OIPEASISUIH METOAAMH THTPOBAHHS, CIIEKTPOCKONMHMIECKOTO aHalW3a U
pacTpoBOH IMEKTPOHHOH MUKPOCKOIHUH.

KunroueBsbie cioBa: [{unarpuesas conb 1,8-anokcuHadranuH-3,6-auCyIb(OKUCIOTH], aHATUTHYECKUiT peareHT, noH xpoma (VI),
HOJTU3THIICH-TI0IMaMUHITOJIMAKPUIIOHUTPIII, IMMOOWITH3aIMs, a0COpOLMOHHO-CIIEKTPO(dO-TOMETPHsI, KOAPDUIUEHT OTpaskeHus,
CKaHUPYIOIIUH 3JIEKTPOHHBIH MUKPOCKOIL.

EXPRESS TEST METHOD FOR THE DETERMINATION OF CHROMIUM (VI) IONS WITH TWO SODIUM
SALTS OF IMMOBILIZED 1,8-DIOXYNAPHTHALENINE-3,6-DISULPHIC ACID
Annotation

The analytical properties of the immobilized disodium salt of 1,8-dioxinaphthalene-3,6-disulfonic acid (DNDA) in a matrix of
polyethylene-polyaminepolyacrylonitrile (PPA) were studied in the study of the Cr(VI) ion by sorption-spectrophotometric
methods, determined by titration, spectroscopic analysis and scanning electron microscopy.

Key words: 1,8-dioxinaphthalene-3,6-disulfonic acid disodium salt; analytical reagent; chromium(VI) ion;
polyethylenepolyaminepolyacrylonitrile, immobi-lization, absorption spectrophotometry, reflection coefficient, scanning electron
microscope.

Kirish.Tuprog o‘simliklardagi xromning asosiy manbai hisoblanadi. Tuprogdagi xrom miqgdori uning asosiy jinsdagi
konsentratsiyasi bilan belgilanadi[1]. Olti valentli xrom o‘simliklar o‘zlashtirilishi uchun eng qulay hisoblanadi, u tuproq
sharoitiga garab osongina uch valentli xromga aylanadi va aksincha[2]. Poliak-rilonitril asosidagi tolali materiallar so‘nggi
paytlarda organik reagentlarni immobillash uchun matritsa sifatida keng go‘llanilmoqgda [3]. Boshga sorbentlardan fargli o‘laroq,
polimer tolalari yuqori darajada rivojlangan o‘ziga xos sirt maydoniga, regeneratsiya qobiliyatiga va yaxshilangan kinetik
xususiyatlarga ega [4].

Ushbu ishning maqsadi tabily ob’ektlardagi xrom ionlarini qattiq fazali sorbsion-spektrofotometrik aniglash usulini
ishlab chigish uchun immobillangan 1.8-dioksinaftalin 3.6-disulfokislotaning ikki natriyli tuzi bilan xrom ionlarining kompleks
hosil bo‘lishini o‘rganishdir.

Eksperimental gism.

Reaktivlar:Analitik reagentlarning standart eritmasi. 1.8-dioksinaftalin 3.6-disulfo kislotaning ikki natriyli tuzi
Ximreaktivsnab (Rassiya) OOO “Sintreyd-Kazan” AG kompaniyasidan sotibolingan (TU 6-09-05-13-71-88). DNDK eritmasini
tayyorlash uchun 0,04 g reagent tortib olinib 100 ml kolbaga solindi va belgisigacha disstillangan suv qo‘shildi. Ushbu eritma
analitik reagent sifatida ishlatilgan. 1-rasmda DNDK analitik reagentining molekulyar tuzilishi keltirilgan[5].
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1-rasm. DNDK analitik reagentining molekulyar tuzilishi.

Reaktivlar: Xrom (V1) ning standart eritmasil-10-2 M kaliy xromat eritmasini tayyorlash uchun, KoCrOs (DST 4459-75)
tuzidan 1,94 g analitik tarozida tortib olinib, 11 o‘lchov kolbasiga o‘tkazilib, bidistillangan suv bilan kolba belgisigacha
yetkazildi, taxminiy 0.01M li xrom (VI) eritmasi tayyorlandi. Bu ishda DNDK da xrom ionlarini sorbsion-spektrofotometrik
usulda aniglash uchun biz xromning standart eritmasidan foydalandik

Bufer eritmalar. Eritmalarning kislotaliligi va asosliligi universal bufer eritmalari bilan o‘rnatildi
(H3PO4+H3BO3+CH3COOH). Ushbu bufer eritma eritmaning kislotaliligi va ishgoriyligini saglab turish uchun immobillanish va
kompleks hosil bo‘lish jarayonlarida ishlatildi[7].

Polimer matritsasini tanlash. Ushbu tadgiqotda DNDK reagentini immobillash uchun polimer tashuvchi sifatida
polietilenpoliamin poliakrilonitril (PPA) tanlangan. Ushbu matritsa poliakrilonitrilni polietilenpoliamin bilan ketma-ket
modifikatsiyalash orgali olingan[7].

Ishlatilgan usullar va jihozlar: Eritmaning muhiti «Mettler-Toledo AG» Ba «I-130» potentsiometr-ionometri yordamida
o‘lchandi. Absorbsion spektrlar «EMC-30PC-UV Spectrophotometer» va «UV-5100 UV VIS Spectrophotometery
spektrofotometrlarida o‘lchandi. Reagentlar, tashuvchilar va immobillangan birikmalarning infraqgizil spektrlari 1Q-Fur’e-
spektrometre «Bruker Invenio S-2021» olindi. Ushbu qurilmalar kompleks hosil bo‘lishining optimal sharoitlarini tanlash, optik
zichligi va nur yutilish sohasini aniglash uchun ishlatildi.

Tadgiqot metodologiyasi. Polimer matritsasida immobillash jarayonlari: Tanlangan DNDK analitik reaktivini polimer
tashuvchilarda immobillash mexanizmi quyidagi [7] da keltirilgan:

~P-NH2+HCI — ~P-NH3"Cl- ->P-NH3*Cl- +HO3S-R ~R-NH3*03S-R + HCI

Birinchi jarayon polimer tashuvchini faolholatga (~P-NHs*Cl") o‘tkazishdir. Buning uchun 0,2 g polimertashuvchini 50
ml li kolbaga solib, ustiga 30 ml (0,1 N) HCI eritmasi qo‘shildi va hosil bo‘lgan eritma xona haroratida 24 soat saglandi. Bir
sutkadan so‘ng, tashuvchi polimerlar neytrall holatgacha (pH=7) distillangan suv bilan yuvildi. Natijada ~P-NHz *CI- hosil
bo‘ladi.

Natijalar va muhokama.

Immobillanishning nur gaytarish spektrofotometrik tahlili: Dastlab reagent uchun tashuvchi tanlandi. Buning uchun
turli funksional guruhga ega bo‘lgan tolali sorbentlar olindi va xlorid kislota bilan faollashtirildi. Xlorli formaga o‘tgan
tashuvchini immobillash maqgsadida 20 ml 1-102 M Immobillangan1.8-dioksinaftalin 3.6-disulfokislotaning ikki natriyli tuzi

eritmasiga tushurildi, so‘ngra tola va immobillangan reagent nur gaytarish spektrofotometrida tahlil gilindi.
F(R)

A nm

2-rasm. Nur gaytarish spektrlarining Kubelka-Munka funksiyasida ifodalanishi.

Olingan natijalarga ko‘ra fenilfluoronni immobillashda eng kata optik zichlikka reagent+PPA tashuvchi bilan erishildi
va eng yaxshi tashuvchi sifatida polietilenpoliaminni poliakrilonitril bilan modifikatsiya gilingan (PPA) tola tanlab olindi.PPA
tolasiga immobillangan Immobillangan1.8-dioksinaftalin 3.6-disul-fokislotaning ikki natriyli tuzini Cr (V1) ioni bilan kompleks
hosil gilishining optimal sharoitlari o‘rganildi. Bunda eritma muhiti (pH=2,5), muhitni hosil gilishda buffer eritma tabiati

(universal bufer), komponentlarning quyilish ketmaketli va boshga sharoitlari o‘rganildi va natijalar analiz gilindi.
F(R)

60 —— PPA
40 —— PPA+R
a0 PPA+R+Cr
30
20
10
o A nm
380 480 580 680 780

3-rasm. Nur gaytarish spektrlarining Kubelka-Munka funksiyasida ifodalanishi: (1) PPA polimeri, (2) immobillangan 1.8-
dioksinaftalin 3.6-disul-fokislotaning ikki natriyli tuzi va (3) immobillangan 1.8-dioksinaftalin 3.6-disul-fokislotaning ikki
natriyli tuzi bilan Cr (V1) ioni hosil gilgan kompleksi.

Shuni ta'kidlash kerakki, 1.8-dioksinaftalin 3.6-disul-fokislotaning ikki natriyli tuzining yutilish spektrlari (taxminan 460
nm) Cr (VI) ioniga bog‘langanda o‘zgargan. Cr (VI) ioni bilan 1.8-dioksinaftalin 3.6-disul-fokislotaning ikki natriyli tuzi
kompleksining adsorbsion spektrlari gattiq fazada 590 nm gacha botoxrom siljish kuzatilgan. Qayd etilganidek, reagent
molekulasida —SOz guruhlari mavjud bo‘lib, bu yerda kislorod elektron akseptor sifatida ishlaydi. Natijada Cr (V1) ionlari bu
guruhlar bilan birlashadi. Keyinchalik, Cr (V1) ioni bilan intensiv rangli va yetarlicha bargaror kompleks birikmalar hosil giladi.

Skanerlovchi elektron mikroskop (SEM) tahlili: Morfologik tadgigotlar va tolalarning elementar tarkibi SEM-EVO
MA 10 (Zeiss, Germaniya) skanerlash elektron mikroskopiya yordamida amalga oshirildi. Tahlil gilish uchun tayyorlangan
namunaga tegishli muhitda immobillangan fenilfluoron solindi va 15 dagigadan so‘ng olindi, so‘ngra skanerlovchi elektron
mikroskop ostida tekshirildi. Natijalar 4-5-rasmlarda keltirilgan.
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4-rasm. Skanerli electron mikroskop ostida olingan PPA tolasida immobillangan DNDK ning SEM spektri.
Spektr va jadvaldan aytish mumkin xlor tashuvchidagi xlor o‘rnini 1.8-dioksinaftalin 3.6-disul-fokislotaning ikki
natriyli tuzi olgan, chunki azot atomlarini massasidan xlor ionlarining massa nisbati anchayin kam. So‘ngra immobillangan

reagentni xrom (V1) ioni bilan hosil gilgan kompleksini skanerlovchi elektron mikroskop ostida tahlil gilindi.
———

5-rasm. PPA tolasida immobillangan DNDK bilan Cr (V1) ionidan hosil bo‘lgan kompleksning SEM spektri.

Olingan natijalardan ko‘rinib turibdiki tolaga immobillangan 1.8-dioksinaftalin 3.6-disulfokislotaning ikki natriyli tuzi
bilan Cr (V1) ioni o‘zaro kompleks hosil gilgan degan xulosani aytish va ishlab chigilgan usulni tabiiy obyekt analiziga
go‘llashimiz mumkin.

Eritma va tashuvchida komplekslarning analitik xususiyatlarini taqgoslash.

Cr (VI) ioni 1.8-dioksinaftalin 3.6-disulfokislotaning ikki natriyli tuzi bilan eritma va qattiq fazadagi hosil gilgan
kompleksining analitik xarakteristikalari solishtirib (1-jadval) o‘rganildi va quyidagi xulosalar chigarildi:

1) Kompleks hosil bo‘lishining eritmada yutilish va tashuvchida nur gaytarish spektrlari bir xil sohada berdi;

2) PPA polimer tashuvchiga immobillangan 1.8-dioksinaftalin 3.6-disul-fokislotaning ikki natriyli tuzi reagent yordamida
Cr (V1) ionini aniglash 1.8-dioksinaftalin 3.6-disulfokislotaning ikki natriyli tuzining oziga nisbatan intensivligini tasdiglaydi.

3) Belgilangan kompleks hosil bo‘lish vaqti ikki baravar tez edi, PPA polimer tashuvchisidagi immobillangan 1.8-
dioksinaftalin 3.6-disulfokislotaning ikki natriyli tuzi eritmasiga garaganda Cr (V1) ionlarini aniglashda yaxshi natija berdi.

4) Immobillangan reagent yordamida aniglashda usulning sezgirligi eritmaga nisbatan 5 barobarga ortdi.

3-jadval
Cr (VI)ni eritmada va PPA polimer tashuvchida DNDK bilan kompleks hosil gilishining optimal sharoitlarini solishtirish.

Kompleksni shakllantirish shartlari

Parametrlar
Eritmada PPA polimer tashuvchisida

Anm 590 590

Optimal pH 25 25

Cn, mkg/ml 0,01 0,002

Kompleks  shakllanishning

o0 i 15 10

namoyon bo lish vagti, min

Selektivlik Co(100), Ni(50), Fe(50), Al(100), | Co(100), Ni(50), Fe(50), AI(100), Zr(10),
Zr(10), Mo(10), W(50), Cd(100) Mo(10), W(50), Cd(100)

Xrom (V1) ni 1.8-dioksinaftalin 3.6-disulfokislotaning ikki natriyli tuzi bilan pH=2,5 da bargaror kompleks birikma hosil
giladi.

Xulosa. Ushbu tadgigot ishida Cr (VI) ionini aniglashda PPA matritsasiga immobillangan 1.8-dioksinaftalin 3.6-
disulfokislotaning ikki natriyli tuzining analitik xossalari spektrofotometrik va skanerlovchi elektron mikroskopik usullar bilan
o‘rganildi va o°zaro taggoslandi. Olingan natijalardan quyidagilarni aytish mumkin:

PPA matritsasiga 1.8-dioksinaftalin 3.6-disulfokislotaning ikki natriyli tuzi reagentini immobillanish hamda Cr (V1) ioni
immobillangan 1.8-dioksinaftalin 3.6-disulfokislotaning ikki natriyli tuzi reagent bilan kompleks hosil qilishining optimal
sharoitlari o‘rganildi, xususan reagent hamda kompleksning spektroskopik signallari mos ravishda 460 va 590 nm berdi.
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DIAMINLAR ASOSIDA YANGI FTALOSIANIN PIGMENTINING SINTEZI VA TADQIQOTI
Annotatsiya

Ushbu ishda ftalosianin asosida ftalimid va u yordamida 1,6 geksametilendiamin ishtirok etgan holda yangi organik pigment
sintez gilindi. Sintez gilingan organik pigmenting markaziy atom sifatida metall kiritildi va bu jarayonda metall tuzlari reaksiyaga
kirish xususiyatlari o‘rganildi. Reaksiyaga kirishayotgan boshlang‘ich moddalar mol nisbatlarining o‘zgarishi bilan hosil gilingan
pigment tarkibi va tuzilishi, xossalari, mahsulot unumiga bog‘liglik xususiyatlari tekshirildi. Termik analiz, 1Q-spektroskopiya va
kimyoviy tahlil usullariga asoslanib reaksiya tenglamalari va mexanizmi taklif gilindi.

Kalit so‘zlar: Ftalosianin, ftalimid, geksametilendiamin, pigment, metall, sintez, ftal angidrid, diamin, sufat kislota, ammoniy
nitrat, ko‘k rangli organik bo‘yoqlar.

SYNTHESIS AND RESEARCH OF A NEW PHTHALOCYANINE PIGMENT BASED ON DIAMINES
Annotation

In this work, a new organic pigment was synthesized based on phthalocyanine with the participation of phthalimide and 1,6
hexamethylenediamine. Metal was introduced as the central atom of the synthesized organic pigment, and the reaction
characteristics of metal salts were studied in this process. The composition and structure of the pigment formed by changing the
mole ratio of the starting substances entering into the reaction, its properties, and the properties of the dependence on the product
yield were checked. Reaction equations and mechanisms were proposed based on thermal analysis, IR spectroscopy and chemical
analysis methods.

Key words: Phthalocyanine, phthalimide, hexamethylenediamine, pigment, metal, synthesis, phthalanhydride, diamine, sulfuric
acid.

CHUHTE3 U UCCIEJOBAHUE HOBOI'O ®TAJTIOIIMAHUHOBOI'O IMI'MEHTA HA OCHOBE JTUAMWHOB
AHHOTaALIUA

B nmanHOl paboTe CHHTE3WPOBaH HOBHIH OpPraHMYECKWH NMHUTMEHT Ha OCHOBE (ramonuaHWHa ¢ ydactueMm ¢(ramumuna u 1,6-
reKcaMeTHICHIHaMHiHa. B kadecTBe IMEHTPaNbHOTO aTOMa CHHTE3MPOBAHHOTO OPTaHWYECKOTO MUTMEHTa BBOIWMIN METAI, IPH
9TOM HM3y4alH PEaKI[MOHHBIE XapaKTEPUCTHKH cojiell MeTayuioB. [IpoBepsuin COCTaB M CTPYKTYpy IHIMEHTa, 00pa3yolierocs
NPU M3MEHEHUH MOJIEHOTO COOTHOIIEHHUSI MCXOJHBIX BEIIECTB, BCTYIMAIONIMX B PEAKLHUIO, €ro CBOIMCTBA, a TaK)Ke 3aBHCHMOCTb
CBOICTB OT BbIXOHa Mpoaykra. Ha ocHOBe MeTOmOB TepMmHuueckoro aHanm3a, MK-CleKTpocKOmMu M XHMHYECKOTO aHaam3a
NPEUIOKEHBI YPaBHEHUA U MEXaHU3MBbI peakunﬁ.

KnroueBbie cioBa: dranonnanuH, GTaIMMAA, TeKCAMETHJICHIWAMUH, MUTMEHT, METAJUI, CHHTE3, (Tal aHTUAPHA, AWAMUH,
CepHasi KHCIIOTa.

Kirish. Ftalosianinlar va ular bilan bog‘lig birikmalar bo‘yicha deyarli 100 yillik tadgigotlar ushbu birikmalarning turli
hosilalarining sintezi va fotofizik xususiyatlari bo‘yicha ko‘plab ma’lumotlarni keltirib chiqardi. Bugungi kunda yuzlab turli xil
ftalosianinlar mavjud kimyoviy adabiyotlarda gayd etilgan. Ftalosianinlar kimyosi ularning materialshunoslikda, suyuq
kristallarda, plyonkalarida, elektroxrom qurilmalarida, gaz datchiklarida, chizigli bo‘lmagan optik qurilmalarda, katalitik
jarayonlarda va pigmentlar ishlab chiqgarishda va boshgalarda qo‘llanilishi tufayli gayta tiklanish davrini boshdan kechirmoqda.
Bundan tashgari, ular muhim sanoat tovaridir - har yili minglab tonna ftalosianinlar ishlab chiqariladi.

Nafagat mamlakatimiz va MDH mamlakatlarida organik pigmentlarga talab doimiy ravishda oshib bormoqda. Shuning
uchun ftalosianin organik pigmentlarini olish usullari va ularning xususiyatlarini o‘rganish dolzarbdir [1].

Hozirda muqobil energiya manbalaridan biri bo‘lgan bo‘yoqga sezgir quyosh batareyalari uchun bo‘yoq sifatida
ishlatiladi. Ushbu magsadga erishish uchun tarkibida kremniy bo‘lgan ftalosianin pigmenti natriy geksaftor silikat, karbamid va
ftal angidrid asosida sintez gilindi va o‘rganildi. Pigmentning optik yutilishi 5000 nm dan 320 nm gacha bo‘lgan spektral tolgin
uzunliklarida v-1000 spektrofotometrda tahlil gilindi. Samaradorligi past bo‘lishiga garamay, ushbu tarkibdagi kremniy tutgan
ftalosianin pigmenti yangi avlod bo‘yoqga sezgir quyosh elementlari uchun samarali yarimo‘tkazgich pigmenti sifatida o‘z
kuchini ko‘rsatdi [2].
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Boyoqqa sezgir quyosh elementlari uchun bo‘yoq pigmenti sifatida ishlatiladigan yarimo‘tkazgichli polimer bo‘yoq
pigmentini sintez qgilish va fizik-kimyoviy jihatdan o‘rganishdan iborat bo‘lib, ular hozirgi vagtda muqobil energiya
manbalaridan biri sifatida uchinchi avlod quyosh elementlari hisoblanadi. Bu magsadga erishish uchun polianilin kislotali
muhitda anilin va ammoniy persulfat ishtirokida oksidlovchi polimerizatsiya usuli bilan sintez gilindi [3].

Hozirgi vaqtda bo‘yoglar eng gimmatli sintetik kimyoviy birikmalardan biridir. Bunday birikmalar bargaror rangga ega
bo‘lishi va tashqi ta’sirlarga chidamli bo‘lishi kerak. Ular orasida ftalosianinlar turli guruhlar va metallarda saglanadi va alohida
o‘rin tutadi. Mis ftalosianinning sanoat ekstraktsiyasida go‘shilgan tereftal kislota bilan to‘g‘ridan-to‘g‘ri birikmasining sintezi
keltirilgan. Murakkab sintez jarayonining optimal vaqti 2 soat, harorat esa 185°C deb belgilangan. Olingan birikma standart
pigment talablariga muvofigligi uchun sinovdan o‘tkazildi. Tegishli pigmentning 11% ni o°z ichiga olgan emal ko‘k sanoat
emaliga to‘g‘ri keladi va uning porlashi, yopishqogligi, quritish vaqti, elastikligi, yopishqoqgligi, suvga va haroratga chidamliligi
o‘rganilgan. Olingan pigment turli sirtlarni bo‘yash va plastmassalarni bo‘yash uchun samarali bo‘yoq sifatida ishlatilishi
mumkin [4].

Rux (I1) tetra-b-[4-(2-stiril-benzimidazol-1-il)] ftalosianin (ZnTSBPc) turli spektroskopik va elektrokimyoviy usullardan
foydalangan holda strukturani yoritib berdi. ZnTSBPc pigmenti magnetit rudasi zarrachasiga (FesO4) biriktiriladi va bu kompozit
shishasimon uglerod elektrodida (GCE) immobilizatsiya gilinadi va siklik voltampermetriya (CV) yordamida tiosiyanat (SCN-)
ni elektrokimyoviy aniglash uchun ishlatiladi. Natijalar shuni ko‘rsatdiki, ZnTSBPc-FesO4 kompozitsiyasi ZnTSBPc tomonidan
boshqariladigan GCE bilan solishtirganda yuqori katalitik ko‘rsatkichlarga ega. Bundan tashqari, ishlab chigarilgan sensor
mavjud bo‘lgan molekulalar mavjudligida tiosiyanat uchun yaxshi bargarorlik va yuqori selektivlikni namoyish etdi. Ishlab
chigilgan ZnTSBPc-FesO4 sensori gonigarli natijalarni bergan biologik namunalarida SCN- ni aniglash uchun baholandi [5].

Ushbu tadgigotda (1R,2R)-1,2-difenil-1,2-etandiol birliklaridan olingan yangi Rux (II) ftalosianin birikmalarining
sintezini tasvirlab berildi. Ftalonitril prekursorlari 3 va 4 4,5-dikloroftalonitrilning (1R,2R)-1,2-difenil-1,2-etandiol bilan
reaksiyasi natijasida sintez gilingan. Rux (Il) ftalosianin va rux (II) ftalosianin polimeri ni rux (II) ftalosianin polimerining
tegishli ftalonitril hosilasini siklotetramerizatsiya gilish yo‘li bilan sintezi azotli atmosferada xinolin bo‘lgan Schlenk trubkasida
Zn(CH3CO2)2 ishtirokida amalga oshirildi. Rux (I1) ftalosianin turli organik erituvchilarda yaxshi eruvchanligini ko‘rsatdi.
Ftalosianinlarning to*planish harakati turli xil erituvchilarda turli konsentratsiyalarda o‘rganildi. Ikkala ftalosianin ham 10-10 va
1-10°% mol/dm-® kontsentratsiyasida agregatlanmagan shaklda mavjudligi aniglandi [6].

Ftalosianinlarni sintez gilishning ko‘plab usullari mavjud. Asosan, tereftalnitril, tereftalimid, ftal angidridi va 1,3-
diiminoizoindolin [7] hosilalaridan turli usullarda sintez gilinadi (1-rasm).
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1-Rasm. Ftalosianinni sintez qilish usullari

Gibrid organik-noorganik, fotokatalitik nanokompozit qoplamalar 1,2,4-triazol asosidagi Cu(ll) va Zn(ll) ftalosianinlar
modifikatsiyalangan TiO2 nanozarralar zol-gel jarayoni bilan ishlab chigilgan. Gibrid polimer tarmog‘i uchun tetraetil ortosilikat,
3-(glitsidiloksipropil) trietoksisilan va trietoksimetilsilan ishlatilgan. Zol-gel usuli bilan tayyorlangan ftalosianinlar o‘zgartirilgan
TiO2 nanopartikullari olingan gibrid polimer tarmog‘iga 10%, 25% va 50% gacha qo‘shildi va shisha substratlar olingan goplama
eritmalarini purkash usuli bilan gopladi [8].

Tajribaviy gism: Qaytar sovutgich va avtomatik aralashtirgich o‘rnatilgan uch og‘izli kolbaga 14,8 gr ftal angidrid
go‘shildi va 24 gr karbamid go‘shib 120-145°C haroratda 6 dagiga gizdirildi. Reaksion arashma bir xil suyuq massaga
aylangandan so‘ng, 8 gr ammoniy nitrat go‘shildi va 165-180°C haroratgacha oshirildi. 10-12 dagigada reaksion aralashma oq
ko‘piksimon massaga aylangandan keyin 5% natriy gidroksidda yuvib olindi va 10,8 g 1,6-geksametilendiamin go‘shildi va
reaksion aralashma 200°C haroratgacha qizdirib turilib katalizator va mis (I) xlorid qo‘shiladi natijada, 15-20 dagiga vagtdan
so‘ng bir jinsli to‘q kok rangli suyugq massa hosil bo‘ldi. So‘ngra hosil bo‘lgan massa 1-1,5 soat 95-100°C haroratda gizdirilib
intensiv aralashtirish davom ettirildi, reaksiya so‘ngida ko‘k rangli g‘ovaksimon modda hosil bo‘ladi. (2-rasm).

Hosil bo‘lgan massa xona haroratiga gadar sovitiladi va chinni hovonchada maydalanadi, unga 50 ml (90%) li sulfat
kislota erituvchi sifatida qo‘shiladi. Bu jarayonda ko‘k rangli g‘ovaksimon massa eriydi. Erish jarayonida eritma gizishni
boshlaydi, shuning uchun erigan mahsulotga distillangan suv qo‘shilib aralashtiriladi. Bunda reaksiyaga kirishmay qolgan
boshlang‘ich mahsulotlar hamda oralig mahsulotlar erib chigadi. Eritmani neytrallash uchun distillangan suvda yuvildi.
Neytrallangan eritmani byuxner voronkasida filtrlab, olingan mahsulot pechda 80°C haroratda quritiladi. Olingan mahsulot 31.2
g ni tashkil qildi.
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2-rasm. 1,6 Geksametilendiamin ishtirokida sintez gilingan ftalisianinli pigment reaksiya tenglamasi.
Olingan natijalar tahlili.
1,6 Geksametilendiamin ishtirokida sintez gilingan yangi ftalosianin pigmentining 1Q spektorlari importdagi mavjud
ftalosianinli pigment bilan tagqoslab o‘rganib chigildi va quyidagicha tahlil gilindi (3-rasm).
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3-rasm. Geksametilendiamin ishtirokida sintez gilingan yangi turdagi ftalosianin pigmentini import gilngan
pigmetlar bilan tagqoslash.

Analizlari tahlilidan kelib chigib (bu yerda qgizil rangda sintez gilingan yangi turdagi ftalosianin pigmenti va bizda
mavjud importdagi ftalosianin pigmenti qora rangda keltirilgan) 1705 sm™ sohada (C=N) cho‘zuvchi tebranish bog‘lari, 1471 sm-
! sohada (R-CH2-R) guruhining (CH) bog‘lari mavjudligi, 1703 sm™* sohada (C=C) deformatsiyasining tebranishli bog‘lar
bolishi, 1089 sm™ sohada (C-N) guruhining mavjudligi, 1083 sm sohada (C-O) guruh mavjudligi, 974 sm* sohada (C-C yopiq)
benzol halga mavjudligi, 721 sm* sohada (-NH-) mavjud bo‘lishi o‘rganildi.

4-rasm. Sintez gilingan geksametilendiamin tutgan ftalasianinli pigmentining termik analizi.

Birikmaning termik xususiyatlarini o‘rganish uchun termogravimetrik analizi bajarilgan. SHIMADZU DTG-60 termik
analiz qurilmasida 20-600°C haroratlar oralig‘ida bir vagtning o‘zida TGA va DTA analizlari bajarilgan (4-rasm).

4-rasmda keltirilgan qurug massada sintez gilingan yangi tarkibli organik pigment uchun maksimal 800°C harorat tanlab
olinib, pigmentning tahlil natijalari Kkeltirilgan termogravimetrik derivatogrammasi (TG) va differensial termogravimetrik
analizga garab o‘rganib chigildi. 605,82 va 617°C haroratlarda ikkita ekzotermik va 612,82°C haroratda bitta endotermik effekt
kuzatildi. Yangi pigmenti 700°C haroratga chidamli aluminiydan tayyorlangan og‘zi ochiq tigelda 5,213 mg migdordagi pigment
olinib, 20°C haroratdan boshlab asta-sekin harorat ko‘tarilib borildi.

Olingan derivatogrammaning endotermik egri chizig‘i asosan 3 ta intensiv parchalanadigan temperatura oralig‘ida
amalga oshdi. 1-parchalanadigan oraliq 32,55°C dan boshlanib 508.58°C temperaturagacha 48,65 minut davom etdi va massa
yo‘qolish 0,077 mg 1,477 % ni tashkil etdi. 2-parchalanadigan oraliq esa 508,58°C dan boshlanib 652,67°C temperaturagacha
63,45 minut davomida massa yo‘qolishi 1,314 mg 25,206% ni tashkil etdi. 3-parchalanadigan oraliq esa 652,67°C dan boshlanib
901,81°C temperaturagacha 88,93 minut davomida massa yo‘qolishi 0,755 mg 14,483 % ni tashkil etdi.

Demak, massa 100°C gacha namlikning yo‘qotilishi evaziga 1,477% gacha kamayadi. Keyingi massa yo‘qotilishi
508,58°C dan boshlanadi, bunda ehtimol suv bilan bog‘langan kislotani ajratib parchalanishi kuztiladi. 652.67°C dan yuqorida
modda suyuglanadi va 670°C dan yuqorida moddaning asosiy strukturasida parchalanish sodir bo‘ladi.

Xulosa. Sintez gilingan geksametiendiamin tutgan ftalasianin pigmenti xossalari termik tahlil natijalariga ko‘ra olingan
pigment tarkibida amino birikmalari bo‘lganligi sababli, yugori haroratga bargaror pigment ekanligi ko‘rsatildi. Azot va uglerod
saqlovchi birikmalar yangicha tarkibli ftalotsianin strukturasini yaratishga ijobiy ta’sir ko‘rsatishi bilan izohlanadi.

Natijada, geksametiendiaminli polimer bo‘yoq pigmenti o‘rganib chigilgan xususiyatlarini hisobga olib bo‘yoq sintetik
ko‘k rang uchun bo‘yoq sifatida foydalanishga tavsiya etildi.
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ANALYSIS OF QUANTUM-CHEMICAL AND IR-SPECTRA OF COORDINATION COMPOUNDS OF Cu(ll), Cd(ll),
Co(l1) SALTS WITH 2-AMINOBENZOXAZOLE
Annotation

According to the results of the analysis of the scientific literature, there is little information about the complexes formed by
metals with 2-aminobenzoxazole and their properties. Methods of synthesis of metal complex compounds of Cu(ll), Cd(Il) and
Co(ll) of acetates with 2-aminobenzoxazole were developed and metallic complex compounds were synthesized using these
methods. Composition, structure of synthesized complex compounds modern physico-chemical methods; was analyzed using
elemental analysis, IR-spectroscopy analysis. It was found that the ligand 2-aminobenzoxazole is coordinated through the
nitrogen atom in the benzoxazole ring during complex formation reactions.

Key words: Aminobenzoxazole, electron donor atom, ligand, infrared spectroscopy, monodentant, elemental analysis, quantum
chemical calculation.

AHAJIN3 KBAHTOBO-XUMHWYECKUX U UK-CIIEKTPOB KOOPJIUMHALIUOHHBIX COEI[I/IHEHI/Iﬁ COJIn
Cu(II), Cd(II), Co(I) C 2-AMHUHOBEH30KCA30J1I0M
AHHOTaIUA

ITo pe3ysnbraTtaM aHajanM3a HAyYHOM JMTEPATYPhl Majo WH(OPMAIMH O KOMIUIEKCAX META/UIOB C 2-aMHHOOEH30KCa30JI0M M KX
cBolicTBax. Pa3paboransl MeTobl cuHTe3a MeTamtokomiuiekcoB aneratoB Cu(Il), Cd(Il) u Co(Il) ¢ 2-aMuHOOEH30KCA30JI0M U C
X TOMOINBI0 CHHTE3MPOBAHBI MeETALIOKOMIUIEKChl. COCTaB, CTPYKTypa CHHTE3MPOBAHHBIX KOMIUICKCHBIX COEIHHEHUI
COBPEMEHHBIMH  (DU3UKO-XHUMHYECKHMH  METOJAMH;, AaHAIM3UPOBAM C  [OMOIIBIO  dJJIEeMEHTHOro adammsa, UK-
CIIEKTPOCKOMMYECKOr0 aHanm3a. YCTAHOBICHO, HYTO JIMTaHJ 2-aMHHOOEH30KCa30J KOOPAMHHPYETCS 4Yepe3 aroM a3oTa B
6EH30KCa30JIbHOM KOJIBIIE B XO/I€ PEaKIiii KOMILIEKCOOOpa30BaHUsL.

KnroueBbie ciaoBa: AMHHOOEH30KCA3011, DIEKTPOHOJOHOPHBIH aToM, JHTraHI, WH(paKpacHas CHEKTPOCKOIHs, MOHOICHTAHT,
DJIEMEHTHBIN aHaJIN3, KBAHTOBO-XUMUYECKHI Pacyer.

Cu(ll), Cd(l1), Co(l1) TUZLARINING 2-AMINOBENZOKSAZOL BILAN KOORDINASION BIRIKMALARINING
KAVANT-KIMYOVIY VA IQ-SPEKTRLARI TAHLILI
Annotatsiya

Ilmiy adabiyotlarning tahlil natijalariga ko‘ra metallarning 2-aminobenzoksazol bilan hosil gilgan komplesklari va ularning
xossalari hagida ma’lumot kam Keltirilgan. Cu(ll), Cd(ll) va Co(ll) atsetatlarining 2- aminobenzoksazol bilan metall kompleks
birikmalarini sintez usullari ishlab chiqildi va shu usullar yordamida metallik kompleks birikmalar sintez gilindi. Sintez gilingan
kompleks birikmalarning tarkibi, tuzilishi zamonaviy fizik-kimyoviy usullar; element analizi, 1Q-spektroskopiyasi analizlari
yordamida tahlil gilindi. Ligand 2- aminobenzoksazol kompleks hosil bo‘lish reaksiyalarida benzoksazol halgasidagi azot atomi
orqali koordinatsiyaga uchrashi aniglandi.

Kalit so‘zlar: Aminobenzoksazol, elektrodonor atom, ligand, infragizil-spektroskopiyasi, monodentant, element analiz, kvant-
kimyoviy hisoblash.

Kirish. Ma’lumki, biologik faol bo‘lgan organik birikmalar tarkibida biometallarni kiritilishi ularni nafagat zararli
tomonlarini kamaytiribgina qolmasdan balki, ko‘pgina hollarda biologik faolligini oshiradi yoki yangi biologik xususiyatlarni
namoyon qiladi. Shuning uchun yangi, yuqori effektli biopreparatlarni sintezlash va ularni zamonaviy usullar yordamida
o‘rganish hozirgi kunda dolzarb hisoblanadi.

Hozirgi kunda biologik faol bo‘lgan, tuzilishi va xossalari jihatidan katta farq giladigan, ozida elektrodonor atomlar
tutgan hamda koordinatsion birikmalar hosil gilishga moyil bo‘lgan ko‘plab organik va noorganik ligandlar mavjud bo‘lib,
ularning eng muhim sinflaridan biri benzoksazol va uning hosilalari hisoblanadi[1].
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Benzoksazol asosidagi fiziologik faol birikmalar molekulasida elektrofil va elektrofob reaksion markazlar bilan kuchli
qutblangan guruhlar hosil bo‘ladi va bu bilan ular biologik faollikni namoyon etib, fermentlar yoki boshga hujayralarni o‘rab
olish uchun dastlabki reagent vazifasini o‘taydi. Bu esa, ma’lum tuzilish va xususiyatli koordinasion birikmalarni magsadli sintez
gilishga imkon beradi [2].

2-Aminobenzoksazol (1-rasm), IUPAC nomi 1,3-benzoksazol-2-amin, yalpi formulasi C7THEN20 suvda va boshga qutbli
erituvchilarda eriydigan rangsiz qgattig moddadir. Molyar massasi 134 g/mol, erish temreraturasi 1290C. Ko‘pgina murakkab
molekulalarni sintez qilishda muhim oraliq mahsulot bo‘lib, farmatsevtika, bo‘yoq va boshqa birikmalar ishlab chiqarishda

qo‘llaniladi.
I
\>— NH,
]

1-rasm. 2-aminobenzoksazol

2-aminobenzoksazollar va ularning o‘rnini bosuvchi analoglari turli kasalliklar uchun potentsial dori nomzodlari sifatida
tavsiflangan: irritabiy ichak sindromi [3], Altsgeymer kasalligi [4], uyqusizlik [5], surunkali obstruktiv o‘pka kasalligi kabi
kognitiv disfunktsiyani davolash uchun. ( RDE ingibitori 4) [6], geratit C [7], OIV va yallig‘lanish kasalliklaridan [8].

2-aminobenzoksazollar proteazlar, ximaza , butirilxolinesteraza , toroizomeraz Il va boshqgalarning ingibitorlari sifatida
tavsiflangan [9], materiallar kimyosida qo‘llaniladi [11] va shuningdek, rozitron emissiya tomografiyasi uchun zondlar sifatida
xizmat giladi [12].

2-aminobenzoksazol bo‘yicha ko‘plab kelajakdagi tadgigot yo‘nalishlari mavjud. Bularga uning biokimyoviy va
fiziologik ta'sirini yanada o‘rganish, yangi sintez usullarini ishlab chigish va dori vositalarini kashf gilish va ishlab chigish uchun
potentsial go‘llanilishini tekshirish kiradi. Bundan tashgari, uning organik sintezda katalizator sifatida, koordinatsion kimyoda
ligand sifatida va geterotsiklik birikmalar sintezida qurilish bloki sifatida qo‘llanilishi bo‘yicha keyingi tadgiqotlar o‘tkazilishi
mumkin. Nihoyat, analitik kimyoda biologik marker sifatida potentsial foydalanish bo‘yicha keyingi tadgiqotlar o‘tkazilishi
mumkin.

Asosiy gism. Komplesk birikmani sintez gilish uchun metallarning atsetatli va xloridli tuzlaridan foydalanildi.

Kompleks birikmalarning sintezi. Cu2(L)(CH3COOQO)4.H20 kompleks birikmasini sintez qilish uchun 2 mol 2-
aminookzazolni 10ml spirtdagi eritmasiga 1 mol Cu(CH3COO)2.4H20 tuzining suvdagi eritmasidan tomchilatib go‘shildi.
Reaksion aralashma 30 minut suv hammomida aralashtirib turgan holda gizdirildi. So‘ngra sovutish uchun goldirildi.

Hosil bo‘lgan pushti rangli cho‘kma dastlab ochiq havoda, so‘ngra 400C gacha qurutish pechida massasi o‘zgarmay
golgunga gadar qurutildi. Mahsulot unumi — 90,2%, Tsuyug.=2100C.

Co2(L)(CH3C0O0)4.H20 va Cd4L2CI2 kompleks birikmalari ham yugorida bayon etilgan usul bo‘yicha sintez gilib
olindi. Och yashil rangli Co2(L)(CH3CO0)4.H20 kompleks birikmasining reaksiya unumi — 72,9%, Tsuyuq.= 2200C.

To‘q yashil rangli Cd2(L)(CH3COOQ)4.H20 kompleks birikmasining reaksiya unumi — 83,8%, Tsuyuq.= 2500C.

Olingan kompleks birikmalarning element analiz natijalari

1- jadval

Sintez gilingan kompleks birikmalarning element analizi natijalari o‘rganildi:

Birikma Reaksiya Tsuyug. Ranggi Topilgan / hisoblangan, %
unumi % °C

C H 0] N Me

L 95 129 Oq 68,00 6,90 9,10 16,01 -

67,90 6,80 8,90 15,90

Cuz(L)(CH3COO0)4H20 90,2 210 Pushti 30,83 3,64 34,26 5,99 25,25
30,8 3,81 34,35 5,95 28,09
Co2(L)(CH3CO0)+H20 72,9 220 Och 30,19 3,56 33,54 5,87 26,83
yashil 30,18 3,58 33,56 5,86 26,84
Cd2(L)(CH3COO0)4H20 83,8 250 To‘q 19,96 1,25 6,65 11,64 45,74
yashil 19,95 1,25 6,66 11,65 45,73

Element analizi natijalaridan Me:L=2:1 nisbatda ekanligini ko‘rish mumkin.

2-aminobenzoksazolning 1Q-Fure spektrlari 4 cm-1 tasvirli DTGS detektor bilan jihozlangan Nicolet iS10 1Q-Fure
spektrometri yordamida xona haroratida KBr tabletkalari ko‘rinishida yozib olindi. Asosiy holatda 2-aminobenzoksazol
molekulyar strukturaci 6-311G (d,r) bazac to‘plamiga ega B3LYR dasturining Gaussian 09 platformasida optimallashtirildi, bu
0‘z navbatida Li-Yang-Parr Korrelyatsion funksionaliga ega uch parametrli almashinuvchan Bekes funksionali gibridi
hisoblanadi. 2-aminobenzoksazolning tebranuvchi chastotalari B3LYR darajasida hisoblandi. (RED) Potensial energiyani
tagsimlanishini VEDA 4 (Vibrational Energy Distribution Analysis) (Tebranuvchi energiyani tagsimlanish analizi) dasturi
yordamida hisoblandi. Masshtabli koeffitsientlarni hisoblash usuli Skot hamda Radom tomonidan tavsiya etilgan usul bilan bir
xil.
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2-rasm. 2-aminobenzoksazolning molekulyar
strukturasi va atomlarining ragamlanishi.

3-rasm. 2-aminobenzoksazolning metallar bilan
hosil gilgan kompleksi

Ushbu usul yordamida tautomer formalar geometriyasi optimallashtirildi va umumiy energiyalar (Et), chegaraviy
molekulyar orbitallar (MO) energiyasi va chegaraviy MO (AE) o‘rtasidagi energetik farglar hisoblandi. Shuningdek, atomlardagi
umumiy zaryadlar tagsimoti hamda yugori band MO (YUBMO) zaryadning tagsimlanishi hisoblandi.

Do

4-rasm. 2-aminobenzoksazol molekulasining effektiv zaryaadlarining tagsimoti, YUBMO va QBMO orbitallarining goplanishi.
2-aminobenzoksazolning ikki oyoqli burchagi planar strukturaga nisbatan yagin yoki silliq ekanligini namoyon qildi.
Nazariy natijalarda farazlarimizdagi chastotalarning mavjud emasligi optimallashtirilgan 2-aminobenzoksazol geometriyasi stabil

ekanligini ko‘rsatdi.

Kvant-kimyoviy hisoblashlar shuni ko‘rsatdiki, 2-aminobenzoksazol molekulasidagi azot atomi koordinatsiyada ishtirok
etadi, o‘z navbatida bu atomlarning koordinatsiyaga uchrashi komplekslarning 1Q-spektrida v(M-N) va v(M-0) bog‘larining
valent tebranishlari 428-499, 546-554, 618-620 sm-1 chastotalarda namoyon bo‘lishi bilan tasdiglandi.
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5-rasm. 2-aminobenzoksazolning 1Q-spektri
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6-rasm. Cuz(L)(CHsCOO)aH:20 tarkibli kompleksning 1Q-spektri

Mis atsetatli kompleks birikmaning 1Q spektrida (IQ fure-spektrometr. Bruker Invenio S-2021) interval 4000-400 sm.
ATR.) 3374-3309 sm sohada —N-H bog‘ining valent tebranishlaridan hosil bo‘lgan yutilish maksimumlarini (yoki yutilish
chiziglarini) kuzatish mumkin. 3206-3140 sm* sohada kompleks birikma tarkibidagi sp? gibridlangan =C-H bog‘larining valent
tebranishi, 3002-2909 sm* sohada kompleks birikma tarkibidagi sp® gibridlangan -S-H bog*larining valent tebranishi, 1664-1601
sm* kompleks birikma tarkibidagi C-N, va C=N bog‘larining valent tebranishi, 1425-1366 sm* sohada =C-H va -C-H
bog‘larining deformatsion tebranishlari, 1184-1006 sm sohada -C-O-C- bog‘larining valent tebranishlari, 722-625 sm (CeHs)
—C-H bog‘larining deformatsion tebranishlari, 557-457 sm~ sohada esa Cu-O bog‘ining valent tebranishlari hisobiga yuzaga
kelgan yutilish maksimumlarini kuzatishimiz mumkin.
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Kadmiy atsetatli kompleks birikmaning 1Q spektrida (IQ fure-spektrometr. Bruker Invenio S-2021) interval 4000—400
smt. ATR.) 3420-3300 sm! sohada —N-H bog‘ining valent tebranishlaridan hosil bo‘lgan yutilish maksimumlarini (yoki yutilish
chiziglarini) kuzatish mumkin. 3217-3046 sm sohada kompleks birikma tarkibidagi sp? gibridlangan =C-H bog‘larining valent
tebranishi, 1691-1592 kompleks birikma tarkibidagi C-N, va C=N bog‘larining valent tebranishi, 1464 sm- sohada =C-H va -C-
H bog‘larining deformatsion tebranishlari, 1271-1064 sm* sohada -C-O-C- bog‘larining valent tebranishlari, 741-604 sm
(CeHs) —C-H bog-larining deformatsion tebranishlari, 460 sm* sohada esa Cd-O bog‘ining valent tebranishlari hisobiga yuzaga
kelgan yutilish maksimumlarini kuzatishimiz mumkin.

Xulosa. Sintez gilingan kompleks birikmalarning tarkibi, tuzilishi va xossalari 1Q-spektroskopiyasi, SEM-EDX usuli,
termik analiz va DQEC kabi fizik-kimyoviy usullar yordamida o‘rganildi. Co(ll), Ni(ll), Cu(ll) va Zn ligand 2-
aminobenzoksazol molekulacidagi azot atomi orqgali koordinasiyaga uchrashi ko‘rsatildi. Bundan tashqari, termik analiz
natijalariga ko‘ra, kompleks birikmalar tarkibida suv molekulalari mavjud ekanligi, shuningdek komplekslarning parchalanishi
200-800°C harorat intervalida sodir bo‘lishi aniglandi, bu o‘z navbatida yuqoridagi eksperimental tavsifimizni yana bir bor
tasdigladi. Benzoksazolning yangi hosilasi 2-aminobenzoksazol molekulasining reaksion qobiliyatini va kompleks hosil gilish
xususiyatlarini o‘rganish magsadida ayrim 3d-metallarning tuzlari olinib, ular bilan bir necha sintez ishlari olib borildi. Sintez
gilingan kompleks birikmalarning tarkibi, tuzilishi va xossalari zamonaviy fizik-kimyoviy tadgiqotlar bilan o‘rganilganda
kompleks birikmalar tarkibida metall va atsidoligandlar tabiatining ta’siri kuzatildi.
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STUDY OF THE PHYSICAL AND MECHANICAL PROPERTIES OF CONCRETE BASED ON MODIFIED
SULFUR AND MELAMINE
Annotation
Background. Sulfur is produced in large quantities in gas processing plants and its rapid availability requires a comprehensive
study of this substance and its use in various sectors of the national economy by turning it into environmentally friendly
compounds. Purpose of work. Production of sulfur concrete based on melamine and modified sulfur and study of its physical and
mechanical properties. Methodology. The microstructure of modified sulfur concretes was studied by SEM and IR
spectroscopic methods, thermal characteristics were determined by differential thermogravimetric methods in the DT-60
device. Originality. A new type of sulfur concrete was obtained based on melamine and modified sulfur; the physical and
mechanical properties of the obtained concrete were determined to have high deformation stability and adhesion properties.
Findings. Due to the unique structure of the melamine substance and the presence of active functional groups, the formation of a
copolymer with modified sulfur showed that it participates as the main binding agent in the production of sulfur concrete.
Key words: Melamine, sulfur concrete, modification, copolymer
Highlights:
- the structure and physical and mechanical properties of modified sulfur were determined,;
- modification of sulfur by organic amino compounds;
- the process of obtaining sulfur concrete has been investigated.

MODIFIKATSIYALANGAN OLTINGUGURT VA MELAMIN ASOSIDA OLINGAN OLTINGUGURTLI
BETONNING FIZIK MEXANIK XOSSALARINI O‘RGANISH
Annotatsiya
Muammoning kelib chigishi. Oltingugurtning gazni qayta ishlash zavodlarida ko‘p tonnali hajmda ishlab chiqarilishi va uning tez
topiluvchanligi ushbu moddani har tomonlama o‘rganish va undan xalq xo‘jaligining turli tarmoqlarida ekologik zararsiz
birikmalarga aylantirish orgali foydalanishni taqozo etadi. Ishning magsadi. Melamin va modifikatsiyalangan oltingugurt asosida
oltingugurtli beton olish va uning fizik-mexanik xossalarini o‘rganish. Metodologiyasi. Modifikatsiyalangan oltingugurtli
beton namunalarining mikrotuzilishi skanirlovchi elektron mikroskopida, ularning tuzilishi 1Q-spektroskopik usulida,
termik xususiyatlari differensial-termogravimetriya DT-60 drevatogrammasida tadqiq gilindi. llmiy yangiligi. Melamin va
modifikatsiyalangan oltingugurt asosida yangi tipdagi oltingugurtli beton olindi, sintez gilingan betonning fizik- mexanik
xossalari,uning yuqgori deformatsiyalanuvchan barqarorlikka va agdezion xossasiga ega ekanligi aniglandi. Olingan natijalar.
Melamin moddasining o‘ziga xos tuzilishi va faol funksional guruhlarning mavjudligi hisobiga modifikatsiyalangan oltingugurt
bilan sopolimer hosil gilishi oltingugurtli beton olishda asosiy bog‘lovchi vosita sifatida ishtirok etishini ko rsatdi.
Kalit so‘zlar: Melamin, oltingugurtli beton, modifikatsiya, sopolimer
Xususiyatlari:
- modifikatsiyalangan oltingugurtning tuzilishi va fizik-mexanik xususiyatlari aniglangan;
- organik aminobirikmalar asosida oltingugurtni modifikatsiyalash;
- oltingugurtli beton olish jarayoni sinovdan o‘tkazilgan.

UCCJEJOBAHUE ®U3UKO-MEXAHUYECKHUX CBOMCTB CEPHOI'O BETOHA HA OCHOBE
MOIU®ULIUPOBAHHOM CEPBI U MEJIJAMUHA
AHHOTaLUA
Ilpeonocuvinvku npodnemvi. IIpon3BoICTBO cepbl B OONBIIMX KOJIMIECTBAX HA razorepepabaThIBAIONINX 3aBOJAX M ee ObIcTpast
JOCTYIIHOCTBH, MCIIOJIB30BaHHA €ro B PA3JIMYHBIX OTpaACIIX HAPOAHOTO XO035HCTBA nIyTeéM MNpEBpALICHUSA B 3KOJIOTUYCCKH
0e30macHble COCAMHEHUs TPEOYIOT BCECTOPOHHErO M3y4eHHs 3Toro BewiecTBa. [fens pabomul. IlomyueHue cepoOeroHa Ha
OCHOBE MeJlaMHHa M MOAM(UIMPOBAHHOW Cepbl M U3ydeHHE ero (M3MKO-MEXaHMYECKUX CBOWCTB. Memoodonoaus.
Mukpoctpykrypa MoauduiupoBaHHbIX cepoberoHoB usydeHa COM u UK-cnekTponmuyecKMMH METOJaMH, TEPMHUYECKHE
XapaKTePUCTHKHU OIpesiesieHb! TuddepeHIansHo-TepMorpaBuMeTpraeckumu criocabamu B npubope AT-60. Hayunas nosusna.
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Tlomyuena HOBBIH THII cepoOeTOHAa HA OCHOBE MeJIaMHHA M MOAMU(HIMPOBAHHOI cepbl. OnpeeneHsl ONTHMAIbHEIE YCIOBHS
MOTy4YeHHs 3TOr0 HOBOTO THIA cepoOEeTOHAa M M3ydeHbl (PU3MKO-MEXaHMYeCKHe CBOMCTBa. Bbuio mokaszaHo, uTo OH obnazaer
BBICOKHH YCTOHUYMBOCTBIO K JAedopMaluyl W aAre3MOHHBIMU CBOMCTBaMH. [lonyuenHvle OaHHvle. braromaps yHUKaIbHOMY
CTPOCHUIO MEIAMUHOBOHM CyOCTaHIIMM M HAIM4YMIO aKTUBHBIX (YHKIMOHAIBHBIX TPYHI, MpH 00pa30oBaHHUE COMOIMMEpA C
MOANGHIPOBAHHON Cepoil MoKa3alo, YTO OHAa y4YacTBYET B KAueCTBE OCHOBHOTO BSDKYILETO CPEICTBO IMPU MPOU3BOACTBE
cepobeToHa.

KmioueBsbie c1oBa: MenamuH, cepo0eToH, MOIU(MHUKALHS, COTTOTIUMED.

OcobGennocru:

- OIIpeZieNieHa CTPYKTypa M (PU3NKO-MEXaHHIECKHe CBOMCTBA MOIU(UIIMPOBAHHON CEpEI;

- MOAMGHKAIMS CePbl OPraHUUECKUMU aMUHOCEUHEHUSIMUY;

- anpoOUpoBaHO MpoLecC MOMyYeHHs CepoOeTOHa.

Introduction. The production of sulfur in gas processing plants in large quantities and its rapid availability require
comprehensive study of this substance and its use in various sectors of the national economy by turning it into environmentally
harmless compounds [1]. The main reason for the interest of most researchers is the simplicity of synthesis of sulfur-containing
oligomers with invaluable complex properties [2], at the same time, it is distinguished by the abundance of the raw material base.
Authors [3] in their scientific work, carried out a lot of scientific and and particular, practical work on obtaining new sulfur
polymer concretes and thermal oxidation destruction of primary sulfur and modified sulfur. The authors [7] carried out a large
scientific and practical work on the production of new sulfur-polymer concretes and thermal-oxidative destruction of primary
sulfur and modified sulfur. In this case, it is important to modify elemental sulfur and obtain various consumer goods by
synthesizing many binders based on it. Mohamed and Gamal [11] also mention in their research the comparison of sulfur
concrete with Portland cement concrete. In Poland, work is being carried out on the use of sulfur and its waste in the production
of building materials. Research results are reflected in many articles and patents [12].

Methods and materials. In a 100 ml heat-resistant chemical beaker equipped with a mechanical stirrer and an oil bath
and a high-temperature electric plate, we put 10 g of sulfur into it and heat it with constant stirring to a temperature of 185 °C for
30 minutes until a transparent viscous tangerine-colored liquid sulfur is formed. After that, we add 0.6 g of melamine to this
liquid solution of transparent sulfur with constant stirring and hold for 1 hour at a temperature of 185-190 °C. As a result of the
reaction, we observe that the viscosity of the mixture decreased slightly and the formation of brown sulfur and melamine
comonomers.

Polymerization reaction of melamine with rhombic Sgsulfur:

NHS
NH> N = N
i R
S HZNA\NA—NHZ S— S\NH
[s\ s _S__Js — T~
/ti—s s s” s n\ HZNJ\\N%NHZ
N&= TN

HZNA\NJ—NHZ

Sample preparation and physical mechanical properties research methods

Study of stability of sulfur concrete sample to chemical reagents. To evaluate the stability of sulfur concrete to
chemical reagents, a cylindrical sample was immersed in a solution of chemical reagents with three different aggressive
environments. For this, 10% HCI solution, 20% H2SO4 and 3% NacCl solutions were used as an aggressive medium. The test
work was done by measuring the mass periodically and comparing it with the initial mass on a digital laboratory scale. Also, the
compressive stability of the above sample in an aggressive environment for 60 days was measured. Before measuring the mass
and compressive stability of the sample, the samples were removed from the chemically aggressive environment, washed several
times in cold water and dried in a special thermostatic oven at a temperature of 105 °C. Three samples were initially tested for
their compressive strength before exposure to the chemically aggressive environment, and after a period of exposure to the
aggressive environment, the same three samples were again tested for their compressive strength.

A study on the coefficient of thermal expansion. The expansion and contraction of sulfur concrete with temperature
changes affects its long-term service life. In this study, "PNST 105-2016 sulfur concrete mixture and sulfur concrete” method
was used to determine the coefficient of thermal expansion of sulfur concrete samples under technical conditions. First, the
samples were soaked in water for 2 days and the length of the samples was measured accurately. The sample was placed in a tank
in a frame immersed in water. The temperature of the water in the reservoir was increased from 10 °C to 50 °C. The change in
the length of the samples under the influence of temperature was recorded in a differential transformer. The linear expansion of
the samples was measured at 0.2 °C/min.

Results and discussion. During the research, the test results of modified sulfur concrete were checked using centrifugal
force to determine the proportions of sulfur concrete mixture. Tests revealed that the best sustained compressive and flexural
strength was achieved with a 1:2 ratio of polymer sulfur concrete to aggregate. Also, sulfur concrete showed good formation at a
ratio of 45% sand filler. Accordingly, it was determined that when the total volume of sulfur concrete is 100%, the amount of
small and large fillers in it covers 36 and 30%. According to the results, when the polymer sulfur concrete (PSC) was replaced
with 20% fly ash, sulfur concrete showed the best strength and good workability. Accordingly, it was determined that the volume
ratio of PSC and fly ash is 26% to 7%. The weight of each component was calculated by multiplying the specific gravity of each
material.

Mixture proportions and research parameters. Based on the results obtained above, five samples were investigated in
Table 1 below, with different types and sizes of aggregates and different ratios of fly ash and sulfur polymer concrete. The main
goal of the research is to find alternative proportions of mixtures.

Table 1. Mixture proportions and research parameters.
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A large aggregate, Small aggregate,
;; 9 (3/3) 9 (g/g) 9 SPC, (%) Ash powder (%) |Maximum size of Large
£ large aggregate 9 Study duration (days)
H aggregate type
u ER 7 EN 2 EN 2 | 2a 2 (mm)
o ]
SE s SE s SE s | SE s
Ne.1 35.2 39.7 30.0 32.1 27.4 22.1 5.8 5.3 19 Natural 3
Ne.2 35.2 39.6 30.0 32.1 27.4 22.1 5.8 5.3 19 Natural 3
Ne.3 35.2 38.8 30.0 31.9 18.2 15.2 13.9 12.6 19 Natural 3
Ne.4 35.2 33.0 30.0 33.6 18.1 15.3 13.9 14.9 25 Recycled 3
Ne.5 35.2 38.7 30.0 31.5 13.2 12.0 18.1 16.1 19 Natural 3
The properties of fly ash as a mineral filler are listed in Table 2 below.
Table 2. Properties of fly ash used in the study.
SiO2 (%) Humidity (%) Loss on combustion (%) Comparative weight Comparison surface (em?/g)
(g/cm?)
48.8 0.1 3.5 2.14 3360

Sulfur concrete produced according to the composition obtained above was tested using different methods. Also, the

properties of the obtained product were checked using modern physical research methods and analysis results were obtained.

=

10.

11.

12.
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EXTRACTION-SPECTROPHOTOMETRIC DETERMINATION OF ZIRCONIUM (1V) IONS WITH A SOLUTION
OF 1-(2-HYDROXY-1-NAPHTHOYASO)-2-NAPHTHOL-4-SULFIC ACID
Annotation

An extraction-spectrophotometric method for the determination of zirconium (IV) ions with a solution of 1-(2-hydroxy-1-
naphthoiazo)-2-naphthol-4-sulfonic acid in chloroform were developed. The influencing factors on the distribution coefficient of
zirconium (1V) ions were studied: the nature of the solvent, ionic strength, the ratio of the volumes of the aqueous and organic
layers. Found the optimal volume of org.:wat. phase 4:1; distribution coefficient 0.92. The determination of zirconium is not
interfered with (pug): Y (8.9), Nd (9.3), Mo (9.6), Tc (9.8), Sr (8.7), Ru (10.1) and Rh (10,3) do not intrude.
Key words: Extraction-spectrophotometry, distribution coefficient, 1-(2-hydroxy-1-naphthoiazo)-2-naphthol-4-sulfonic acid.

IKCTPAKIIMOHHO-CHEKTPO®OTOMETPUYECKOE OINTPEJAEJEHNUE NOHOB IIUPKOHMUSI (1V)
PACTBOPOM 1-(2-TUAPOKCH-1-HA®TOMA30)-2-HADPTOJI-4-CYAbPOKACTOTOM
AHHOTAIHS

Pa3paboTaH 3KCTPAKIMOHHO-CIIEKTPOMOTOMETPHUESCKHI METO/| Oonpe/eneHus HoHoB nupkonus (IV) pactBopom 1-(2-ruapokcu-
1-nadroiiazo)-2-HadTON-4-CynbpOKHCIOTON B Xiopodopme. M3ydeHsl Brusroniie GakTopsl Ha KOI(GGHUIMEHT pacipere’eHus
noHoB nupkonus (IV): mpuposma pacTBOpHTENs, HOHHOHW CHJIbI, COOTHOIICHHS OOBEMOB BOJHOTO M OPraHHYECKOTO CIIOEB.
Haiinens! ontumanbHbei 00beM op.:BoA. (a3 4:1; xoapdunment pacrnpeneneaus 0,92. OnpeneneHN0 MUPKOHUS HE MEIIAIOT
(Mxr): Y (8,9), Nd (9,3), Mo (9,6), Tc (9,8), Sr (8,7), Ru (10,1) u Rh (10,3) He BrOpratorcs.

KioueBble ci0Ba: DKCTPaKIMOHHO-CIEKTpOhoTOMETpHs, Ko3(duIHeHT pacnpenenenus, 1-(2-ruapokcu-1-Hadroiiazo)-2-
HadTon-4-cynbhokucnoTa.

SIRKONIY(IV) IONNI 1-(2-GIDROKSI-1-NAFTOYAZO)-2-NAFTOL-4-SULFOKISLOTA ERITMASI BILAN
EKSTRAKTSION SPEKTROFOTOMETRIK ANIQLASH
Annotatsiya

Sirkoniy (1V) ionini 1-(2-gidroksi-1-naftoyazo)-2-naftol-4-sulfokislotaning xloroformdagi eritmasi yordamida ekstraksion -
spektrofotometrik usuli ishlab chiqildi. Sirkoniy (IV) ionini ajratishga ta’sir qiluvchi omillar: erituvchining tabiati, ion kuchining
ta‘siri, suvli va organik qavat hajmining nisbati 4 : 1, tagsimlanish koeffitsiyenti 0.92 ekanligi va Y (8.9 mkg), Nd (9.3 mkg),
Mo (9.6 mkg), Tc (9.8 mkg), Sr (8.7 mkg), Ru (10.1 mkg) va Rh (10.3 mkg) ionlarining halagit bermasligi aniglandi.
Kalit so‘zlar: Ekstraksion-spektrofotometriya, tagsimlanish koeffitsienti, 1-(2-gidroksi-1-naftoyazo)-2-naftol-4-sulfokislota.

Kirish. Sirkoniy nodir element bo‘lib, yadro reaktorlarida yoqilg‘i elementlari, ligerlovchilar sifatida, analitik standartlar,
elektron komponentlar, mis qotishmalarini elektro‘tkazuvchanligini biroz yo‘qotish bilan yanada mustahkam va issiqqa chidamli
giladi.

Mavzuga oid adabiyotlar tahlili. Sirkoniy tabiiy ravishda minerallar va rudalarda, shuningdek, oltin, kumush, rux va
misni gayta ishlash zavodlarida chigindi suvlarida uchraydi. Tarkibida 2.5-3.2 mol/l xlorid kislota bo‘lgan chiqindi suvlarida
sirkoniy, temir, titan, vanadiy, kalsiy magniy, kremniy va boshga noyob yer metallari (NYM) mavjud bo‘ladi. Sirkoniy ionini
ajratib olishning bir necha xil usullari mavjud bo‘lib ulardan: mexanik agitatsiya, konsentrlash hamda ekstraksion usullari keng
targalgan. Ekstraksiya magsadida ekstraksiyalovchi organik eritmaga tridesanolning 5.0% dodekandagi eritmasi [1], mineral
kislotalar [2], DIOPA [3], lonquest 801 [4], D2EHPA [5], oktanol-1 [6], oksalat kislotasi [7], 2-oktanol (CsH180) [8], bis(2-
metakriloksietil) fosfat (BMAOP) asosi [9], diizobutilketon (DIBK) [10] va di (2-Etilgeksil) fosfor kislota [11], sianeks272 [12]
qo‘shilib amalga oshirilgan. Adabiyot ma’lumotlaridan ko‘rinib turibdiki, sirkoniyning eng samarali ekstragent sifatida
fosfororganik birikmalar ko‘p ishlatilgan ammo ularning tan narxi yuqoriligi va past selektivlikka ega ekanligi tufayli texnologik
miqyosda kam ishlatilgan.

Sirkoniy (1V) ionni ekstraksion konsentrlash va ajratish uchun samarali va arzon ekstragentlarni izlash dolzarb muammo
bo‘lib golmogqda.

Mavjud muammolardan kelib chigib, ushbu ishning magsadi sifatida sirkoniy (IV) ionni 1-(2-gidroksi-1-naftoyazo)-2-
naftol-4-sulfokislota bilan aniglash va konsentrlashning ekstraksion-spektrofotometrik usulini ishlab chigishda erituvchining
tabiati, eritmaning kislotaliligi va suvli hamda organik fazalar hajmining nisbatlari o‘rganildi.
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Taddqigot metodologiyasi. Quyida 1-(2-gidroksi-1-naftoyazo)-2-naftol-4-sulfokislotaning tuzilish formulasi keltirilgan.
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Tahlil va natijalar. Ushbu tadgiqot ishida ekstragent sifatida 1-(2-gidroksi-1-naftoyazo)-2-naftol-4-sulfokislotaning
toluol, xloroform, benzol va dimetilsulfooksid kabi organik erituvchilarda eritmalari ishlatilgan.

Halagit beruvchilarni o‘rganish magsadida tarkibida Zr (V) ioni va boshga metallar (Y, Nd, Mo, Tc, Sr, Ru, Rh) ionlari
mavjud bo‘lgan tuzlarni suvda eritib 0.001 mol/l eritmasi tayyorlandi.

Boshlang‘ich va muvozanat eritmalaridagi Zr (IV) ioning konsentratsiyalari spektrofotometriya (EMC-30PC-UB
spektrofotometr) bilan aniglandi. Eritmaning kislotaliligi (pH metr / mV / TEMP metr P25 Ekomet (Koreya)) potensiometrik
titrlash orgali aniglandi.

Ekstraksiya darajasiga organik erituvchining ta’sirini o‘ranish maqgsadida turli organik erituvchilar o‘rganildi. Kompleks
hosil bo‘lishiga va reagentning tagsimlanish koeffitsiyentiga erituvchining tabiati ta’sir giladi. Ushbu tadgiqot ishida suv bilan
tasirlashmaydigan xloroform, benzol, toluol va dimetilsulfooksiddan foydalandik.

Sirkoniy (IV) ionni 1-(2-gidroksi-1-naftoyazo)-2-naftol-4-sulfokislota reagenti bilan hosil gilgan kompleksining 1 sm
galinlikka ega kyuvetada 570 nm maksimal to‘lgin uzunligidagi nur yutadi, olingan spektrlar 1-rasmda keltirildi. Keyingi

tajribalarda 570 nm to‘Igin uzunligi tanlab olindi.

Rasm-1. Sirkoniy (1V) ioning kompleksi va 1-(2-gidroksi-1-naftoyazo)-2-naftol-4-sulfokislota reagentining nur yutilish
spektrlari.

Aniglash metodikasi: Tajriba 100 ml ajratish voronkasiga Zr (IV) ioning 0,001 M standart eritmasidan 1,0 ml, 10 ml
distillangan, 0,1% li 1-(2-gidroksi-1-naftoyazo)-2-naftol-4-sulfokislota reagentning spirtdagi eritmasidan 1,0 ml solib, ustiga
xloroform, benzol, toluol va dimetilsulfooksiddan 1,0 ml solinib, chayqatildi, tingandan keyin organik faza ajratilib olinib,
spektrofotometr yordamida organik reagentga nisbatan spekrtrofotometrik usulda optik zichligi aniglandi va Zr (IV) ioning
tagsimlanish koeffitsienti va ajralish darajasi aniglandi. Olingan natijalar 2-rasmda keltirilgan.
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Rasm-2. Turli organik erituvchilarining 0,1% li 1-(2-gidroksi-1-naftoyazo)-2-naftol-4-sulfokislota eritmasi bilan
ekstraksiyalashda suvli fazada sirkoniy (IV) ioning tagsimlanish koeffitsientiga ta’siri.

Rasmda ko‘rinadiki, 1-(2-gidroksi-1-naftoyazo)-2-naftol-4-sulfokislota reagenti sirkoniy (IV) ioni bilan hosil gilgan
kompleksi xloroformda yaxshi ekstraksiya bo‘lishi aniqlandi chunki naftalin guruhi xloroformda eruvchanligi yuqori bo‘lganligi
sababli xloroformda yaxshi ekstraksiya kuzatildi [13].

Sirkoniy (IV) ioning 1-(2-gidroksi-1-naftoyazo)-2-naftol-4-sulfokislota reagenti  bilan ekstraktsiyasi bo‘lishiga
eritmaning ion kuchi va eritmaning kislotaliligi ta’sir ko‘rsatadi. Shuning uchun sirkoniy (IV) ionini 1-(2-gidroksi-1-naftoyazo)-
2-naftol-4-sulfokislota reagentining xloroformdagi eritmasi bilan ekstraksiya qilib olishga turli kislotalarning ta’siri o‘rganildi va
olingan natijalar 1-jadval va 3-rasmda keltirilgan.

100 ml ajratish voronkasiga Zr (1V) ioning 0,001 M standart eritmasidan 1,0 ml, nitrat, sulfat va xlorid kislotalaridan 1,0
ml, 9,0 ml distillangan, 0,1% li 1-(2-gidroksi-1-naftoyazo)-2-naftol-4-sulfokislota reagentning spirtdagi eritmasidan 1,0 ml solib,
ustiga xloroformdan 1,0 ml solindi va chayqatildi, tingandan keyin organik faza ajratilib olinib, spektrofotometr yordamida
organik reagentga nisbatan spekrtrofotometrik usulda otik zichligi aniglandi va Zr (IV) ioning tagsimlanish koeffitsienti va
ajralish darajasi aniglandi.

Jadval-1.

Suvli faza kislotaliligining sirkoniy (1V) ionini ajratib olish darajasi (R%0) ga ta’siri
(Amax=570 nm, 1=1,0 sm, n=3)

lon Kislota Ajratib olish darajasi R %
Zr* nitrat Kislota 86
Zr* sulfat kislota 88
Zr* xlorid kislota 93
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nitrat kislota sulfat Kisiota Xorid kislota
Zra+ Zra+ zras

Rasm-3. Suvli faza kislotaliligining sirkoniyni ajratib olish darajasi (R%) ga ta‘siri.

Olingan natijalardan ko‘rinib turibdiki, sulfat, nitrat va xlorid kislota eritmalaridan fagat xlorid kislotada ajratib olish
darajasi (R%) maksimal qiymatga ega bo‘ldi. Shuning uchun ham keyingi ishlarda xlorid kislota eritmasidan foydalanildi.

Suvli va organik fazalar hajmlarining nisbati sirkoniy (IV) ionini ekstraksiyasiga ta‘sir qiladi, shuning uchun organik va
suvli fazalar hajmlarining quyidagi nisbatlarida o‘rganildi (4-rasm): 1:1; 1: 2; 1:3; 1:4; 1:5; 1:10; 1:15.

Jadval-2

Sirkoniy (IV) ionini 1-(2-gidroksi-1-naftoyazo)-2-naftol-4-sulfokislota bilan ekstraktsiyasida suvli va organik fazalar hajmlari
nisbatining ajratib olish darajasiga bog‘ligligi. (Amax=570 nm, 1=1,0 sm, n=3)

Organik va suvli faza nisbati ,Vo : Vs 11 1:2 1:3 1:4 15 1:10 1:15

Ajratib olish darajasi R, % Zr** 88 89 91 92 92 92 92

Rasm-4. Sirkoniy ekstraktsiyasida ajratib olish darajasining suvli va organik fazalar hajmlari nisbatiga bog‘ligligi.

Sirkoniy (IV) ioning ekstraksiya bo‘lishiga optimal sharoit sifatida organik va suvli fazaning hajmiy nisbati 1:4 ekanligi
aniglandi. Keyingi ishlarda shu hajmiy nisbattan foydalanildi.

Sirkoniy (IV) ionini NYM dan ajratish uchun ularning turli konsentratsiyalarining ta‘siri o‘rganildi (3-jadval). Sirkoniy
(V) ioning tagsimlanish koeffitsienti metallning ion radiusi kamayishi bilan tagsimlanish koeffitsientini oshiradi, Sr,Y, Nd, Mo,
Tc, Ru, Rh ular 1-(2-gidroksi-1-naftoyazo)-2-naftol-4-sulfokislota bilan kam miqgdorida beqaror murakkab birikma hosil giladi

[14-17].
Jadval-3
Sirkoniy (IV) ionini ajratishga begona ionlarning ta‘siri
Ne Kiritilgan Zr (1V) Begona ion Topilgan Zr (1V) mkg/ml Nisbiy xatolik
mkg/ml mkg/ml
1 v 89 10,2 12,09
89 9,101 0,01
2 93 10,35 13,7
Nd 9.3 9,12 0,22
3 Mo 96 9,88 8,57
9.6 9,11 0,11
4 Tc 98 10,15 11,54
91 9.8 9,103 0,033
5 87 11,25 23,6
Sr 8,7 10,12 11,21
4,35 9.3 22
6 Ru 101 9,94 9.2
10,1 9,14 0,44
7 Rh 103 9,84 8,13
10,3 9,106 0,066

3-jadvaldan ko‘rinadiki, sirkoniy (IV) ionini 92 mkg/ml xloroformdagi eritmasini 1,0 ml 0,1% li 1-(2-gidroksi-1-
naftoyazo)-2-naftol-4-sulfokislotaning 1 M HCI eritmasidan 1,0 ml solib aniglashga Y (1:1), Nd (1:1), Mo (1:1), Sr (1:0,5), Tc
(1:1), Ru (1:1), Rh (1:1) nisbatta xalagit bermadi ammo begona ioning undan yuqori konsentratsiyasi sirkoniy (I1V) ionini 92
mkg/ml migdorini topishga halagit berdi.

Sirkoniy (IV) va boshga metallar (Y, Nd, Mo, Sr, Tc, Ru, Rh) ionlari 1-(2-gidroksi-1-naftoyazo)-2-naftol-4-sulfokislota
bilan ushbu qator bo‘yicha aniqlash samaradorligi sezilarli darajada oshadi: Sr, Y, Nd, Mo, Tc, Ru, Rh.

Ishlab chiqilgan usul sirkoniy (IV) ionini model aralashmalar analiziga qo‘llanildi. Olingan natijalar quyidagi 4-jadvalda
keltirilgan.

Aniglash metodikasi: 100,0 ml ajratish varonkasiga 1,0 ml dan 9,1 mkg/ml (Zr), 4,5 mkg/ml (), 6,3 mkg/ml (Nd), 6,4
mkg/ml (Mo), 6,5 mkg/ml (Tc), 2,25 mkg/ml (Sr), 6,1 mkg/ml (Ru), 5,3 mkg/ml (Rh) eritmalari solindi, ustiga 1,0 ml 0,1% li 1-
(2-gidroksi-1-naftoyazo)-2-naftol-4-sulfokislota, 1,0 ml xloroform, 1,0 ml 1 M HCI solib 5 dagiga davomida chaytagilgandan
so‘ng tindirildi. Tingdandan keyin organik qavatning reagentga nisbattan optik zichligi o‘lchandi.

Jadval-4
Sirkoniy (1V) ionini model aralashmalardan ekstraksion - spektrofotometrik aniglash natualarl (R=0.93) (P 0.95; n=5)
Erituvchi Ekstragent Aralashmaning tarkibi, mkg / ml Topilgan Zr (IV), mkg (X+AX)
Xloroform 1-(2-gidroksi-1- 91Zr+45Y +63Nd+64Mo+65Tc+ | 9,08+0,0095 0,01 0 0011
naftoyazo)-2- 2,25Sr + 6,1 Ru+5,3Rh
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Xulosa va takliflar. Yuqoridagi jadvaldan ko‘rinib turibdiki ishlab chigilgan sirkoniy (IV) ionni 1-(2-gidroksi-1-

naftol-4-
sulfokislota

naftoyazo)-2-naftol-4-sulfokislota reagenti bilan ekstarksion spektrofotometrik aniglash usulini tabiiy obektlar analiziga qo‘llash

mumkin.
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PROSPECTS FOR THE USE OF FLOTATION WASTE FROM THE “KHANDIZA” FACTORY IN THE CEMENT
INDUSTRY
Annotation
In this study, flotation waste from the Handiza processing plant was used as an additive to cement. For this, the composition of
the waste was studied and the quality of cement was improved by adding it to the clinker in various proportions.
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NEPCHEKTHUBbI UCITOJB30OBAHUSA OTX0O10B ®JIOTAIIUU PABPUKU «XAHIU3A» B HEMEHTHOI7I
MNPOMBIIIJIEHHOCTH
AHHOTAIHS
B naHHOM wHcclieoBaHWM B KavecTBE JOOaBKM K LEMEHTY HCIOJIb30BAINCH OTXOABI ()IOTAIMK 0OOraTUTEIbHOW (adpuku
«Xanmu3zay. J]yis 37oro ObUT M3y4YeH YIyJIICHO KAY4eCTBO [IEMEHTA IMyTeM JI00ABJICHHS €ro B KIIMHKEP B Pa3IMYHBIX MPOMOPIHUIX.
KnrwueBble cioBa: LlemeHT, KiuHKep, rnHa, XaHIU3a, 0TXO (GIOTAIMH, TPOYHOCTH HA U3THO, MPOYHOCTH HA CKATHE.

Beenenne. CeroaHs B CBSI3U C pa3BUTHEM CTPOUTEIILHON OTPACIN M yBEITHUSHHEM 00bEMOB CTPOUTENHCTBA MOTPEOHOCTH
B CTPOUTENBHBIX TOBapax, OCOOCHHO B IIEMEHTE, BO3PACTaeT. BEICOKas »HEProeMKOCTh MPOM3BOJACTBA IIEMEHTAa TpedyeT
3¢ EKTHBHOTO HCIIOIB30BaHUS MPOU3BOJUMOTO MpOaykTa. [lo3ToMy 3a cuerT mo0GaBleHHS B TOTOBBIN KIHMHKED AKTUBHBIX U
MHHEpaJbHBIX OOABOK yBeNUuMBaeTcsi ero o0beM. B maHHON paboTe M3yueHO BIHMSHHE OTXOJOB (IOTALMH 00OTaTHTEIBHOMN
¢dabpukn «XaHau3a» B KayecTBe NOOABKH K KIMHKEpY Ha OOLIYIO NMPOYHOCTh M KMHETHKY IPOIecCOB TBepAeHHs. s sToro
CHayaja ObUIN NPOAHATU3UPOBAHBI PA3INYHbIE JINTEPATYPHbIE HCTOUHUKH.

AHaJIN3 IUTEPATYPHI MO TeMe. B cTaThe aBTOPBI 00CY)KAAIOT BONPOCH! CHIKEHHST KIIMHKEPHOCTH IIEMEHTa M CHIKEHHS
SHEpro3aTpar MpH ero MPOU3BOACTBE. Y CTAHOBIICHO, YTO MPH COBMECTHOM H3MEIbYECHUH aKTHBHBIX U MHEPTHBIX MHHEPATbHBIX
J00aBOK C IIEMEHTHBIM KJIMHKEPOM MOXKHO IOTYyYHTh BBICOKOAKTHBHBIM KOMITO3HI[MOHHBIN IIEMEHT C HOHIKEHHBIM
cofiepXKaHNeM KIMHKepa. B crartbe Momenmpyercst 3aBUCHMOCTh NMPOYHOCTH IIEMEHTA OT PA3IMYHBIX (PaKTOPOB, MPEICTaBICHBI
ONTUMAJBHBIC BSDKYIIIE KOMITO3HTHI [1].

B cnemyromeid craTbe aBTOPHI ONUCAIH IPAKTHYECKHE CBOWCTBA KOMITO3HMI[HOHHBIX IIEMEHTOB, SKOJOTHYECKHE
MPEUMYILECTBA, BAXXHOCTb CHMXEHHUS YAENbHBIX BbIOpocOoB CO2 B IpPOM3BOJACTBEHHOM IIPOIECCe HPU TOJYYEeHUHM MHOTHX
CTPOMTENBHBIX MaTepuasioB. lccnenoBaHue IOKa3blBaeT, 4YTO IPOM3BOJACTBO LEMEHTa C HECKOJbKUMU OCHOBHBIMHU
KOMITOHEHTAaMHU 3aBHCHT OT HAJIMYMsl MOAXOJSIIEr0 albTePHATUBHOTO CHIPhS,, KOHKPETHBIX IPOHM3BOJICTBEHHBIX YCIOBHH Ha
LIEMEHTHBIX 33aBOJaX U METOIOB CTPOUTEIHCTBA. [10 MHEHHIO aBTOPOB, KOMITO3HUIMOHHBIC LIEMEHTH HE TOJIBKO CIIOCOOCTBYIOT
ONITHMH3AIMN POU3BOJCTBA C HKOJIOTHYECKON TOUKU 3pEHHs, HO M MOTYT OOECIIeUUTh TEXHUUECKNE TIPEUMYIIECTBA, TAKNe KaK
HH3Kasl TEeIUIOTa THAPATAINH, BBHICOKAs yCTOMYMBOCTh K XMMHUYECKHM BO3AEHCTBHSAM M XOpoIIas yJo0OyKJIaIsIBaeéMoCTh. [l
KOHTPOJIS KaueCcTBAa KOMITO3HIIMOHHBIX IIEMEHTOB Te K€ TpeOOBaHUS MPEIbABISIOTCS K IOPTIaHALIEMEHTY [2].

B pesymprare cnemyiomell uccieqoBaHME OBUIO yCTAaHOBIEHO, YTO IPUMEHEHHE KBapIEBOH m00aBKM BeIeT K
HeOOoIbIIOMY TOBBIIIEHHIO (10 26,00%) BOZOMOTPEOHOCTH LIEMEHTHOTO TecTa. Bpems Havyana cXBaThIBaHUs LIEMEHTHOTO TECTa C
KBapIIEBOi JOOABKOW MOCTENICHHO YMEHBIIAETCsl ¢ yBelmueHUueM ee conepkanus (¢ 270 munyTt no 140 munHyT). Bpems konna
CXBaTBHIBaHMS YMEHBINAETCS HE3HAuuTeNIbHO (¢ 365 MuHYT 10 325 MuHYT). B 1enom, cpoku cXBaThIBaHHS COOTBETCTBYIOT
HOPMAaTHBHBIM TpeboBaHusM [3].

B memax obecmeueHus >(QeKTHBHOTO pa3BUTHS IEMEHTHOH HPOMBIIUICHHOCTH MPH IIPOM3BOJCTBE CMEIIaHHBIX
[IEMEHTOB B MHpe 0OJIbIIIOe BHUMAHHE YJEIIeTCs JIMKBHAINH ITPOMBIIIIIEHHBIX OTXON0B. B ouepenHoil perieH3npyeMoii craTbe
TpyNIIa aBTOPOB KPaTKO 0OCyAmia IOCIENHUE IOCTIDKEHUs B 0ONacTH meMeHTOB ¢ gobaBkamu. [IpemmoskeH MpepBIBHCTHIN
TPaHyJIOMETPUUYECKUI COCTaB IIEMEHTOB C JO0aBKaMM Ha OCHOBE TEOPHM IDIOTHOH YMAaKOBKH MAJIS IIOJNy9EHHS BBICOKOI
Ha4yaJbHOM IUIOTHOCTH YMAaKOBKM KOMIIOHGHTOB TBEPJCIOLIEro IeMeHTa. 3aTeM ObLIO YCTaHOBJIEHO, 4TO 3((EKTHBHOCTH
TU/IpaTalliy [IEMEHTA U aKTHBHBIX MUHEPaJIbHBIX 100aBOK MOBBIIIACTCS IPH BBIOOPE aKTUBHBIX MHHEPAIIbHBIX 100ABOK C YUETOM
KOJIMYECTBA MEJIKOH, CpeJHeH U KPYIHON (paKIMili CMEIIaHHOTO 1IEMEHTa, BHICOKO/HU3KOAKTUBHBIX U IIEMEHTHBIX KIMHKEPHBIX
WM MHEPTHBIX 100aBOK. B coOTBEeTCTBHM C peKOMEHJOBAaHHBIMU MPHHIMIIAMHI ONTHMAIBHOTO T'PAHYJIOMETPUYECKOTO COCTaBa
MOy4YeH KadeCTBEHHBI NEMEHT ¢ Jo0aBKaMu, COAepXammuMH Bcero 25% kimHKepa. lleMeHTHas cMech ¢ NPEPHIBUCTHIM
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TPaHyJIOMETPHUYECKIM COCTAaBOM O00JamgacT OYeHb BHICOKOM CTaOHIBHOCTBIO CBOMCTB Oiaromapsi OXHOPOJHOW M IUIOTHOH
MHKPOCTPYKTYpE, a TaKXKe COCOOCTBYeT CHIXEHHIO BEIOpocoB CO2, 5KOHOMHHU NPUPOTHBIX PECYPCOB U 3HEPTUH [4].

B cnenyromeli craTbe aHaTH3UPYETCs HATWYME U HCTONB30BaHUE BTOPUYHBIX PECYPCOB, IPUTOAHBIX AT UCIONb30BaHUS
B TPOU3BOACTBE IIEMEHTa BMECTO NPHPOAHOTO CHIpbS M TommBa. [IpuBeneHs! cBeieHHMS 00 WM3MEHEHUH HAINpaBJICHUS
MPOU3BOJICTBA LIEMEHTOB ¢ Ao0aBKaMu. BakHOI MPUYMHON COKpAIIEHHs HCIOJIB30BaHUS OTXOIOB SIBISIETCS HECOBEPIIEHCTBO
CYIIECTBYIOIEH HOPMAaTHBHO-TIPAaBOBOH 0a3bl, M BHECEHBI IIPEIOKEHHS 10 H3MEHEHHUIO CUTYaluH [5].

MeTtoposrust uccaenoBanusi. B 5ToM mccienoBaHMM OBUTH HMPUTOTOBIEHBI 00pasNbl ¢ PAa3IMYHBIM BOJOIEMEHTHBIM
COOTHOIIECHUEM IIPH IPHUTOTOBICHUY LIEMEHTHOI cMecH. M3roToBneHHON 00pa3nbl O€TOHA MCHBITAaH Ha MPEAeN IPOYHOCTH Ha
n3rud 1 Ha CXKAaTHH B Bo3pacTe 2, 7 M 28 CyTOK Ha yHHBEpCaIbHBIN HenbltarensHol MamuHe AGS-X, 10 kH. Shimadzu, SInorust.
CocraB oTxona ¢moraumn  oboratutenvHOM  Gabpuku  «XaHmW3a», MyKH ChIpbS W KIMHKepa OMpelelcH
PEHTreHO(ITyOPECICHTHBIM aHaIu30M [6].

JKcnepuMeHTANIbHAsE YacTh. B HcclenoBaHUM HM3ydaloch BIHSHHE OTXoAa (otammu oGoratutensHol (abpuku
«XaHau3a», 1006aBIIEMOr0 B KauecTBe J00aBKU K KIMHKEPY, Ha KAUeCTBO IIEMEHTa. B Xoze skcnepuMeHTa Oblia MPUTOTOBICHA
cMech IIEMEHT-TIecok 1:2 u BogoueMeHTHOro cooTHomeHus 0,3 u 0,5 ¢ uUCmoab30BaHMEM IIEMEHTA C J00aBJICHHEM OTXO[a
(roTarmu oboraTuTeTBHON (pabpuky «XaHaU3a» B KauecTBe J0OaBKH ¢ yposHeM m3MenbucHus 300 m%/kr. Ha ocnosannuun TOCT
31108-2020 usroTtosneH oOpasel 6ETOHA U UCTIBITAH Ha IPOYHOCTH HAa M3rUb U Ha cxkatuu [7].

AHa/Iu3 U pe3yJbTaThl.

) 3,95 88
£ 4 367 371
g 349 33
= 35 3,246 2 sten
E 2.95 7 nen
3 27— 28 fien
2.5 : - : : : :
I, J10. B/ ITL0, 00, B/ II01. 120 I, 1120
0.5 0.3 (oTx01a (oTxX0oda
troTanm), moTanmm),
Obomavenne NeMeATA B/A10.5 B/110.3
50
45 42,62 .77
o 40 35.12
o 22 .
35 0 3145 32,66 33.22
“
£30 — 26.28 27.245
E 25 215 = =2 JleH.
__/
B 7 meH.
20 13,54 15,05
15 — 28 ZeH.
10
TIIT, 0. BAT  TIOL, 710, B/ TIIT, 7120 TIIT, 7120
0,5 03 (oTx02 (oTx02
(moTanmm), (roTanum),
ObosaaveHHe NeMenTA B/M0.,5 B/ 0.3

Puc. 1. Bausinue orxoaa ¢JioTauuu Ha NPOYHOCTDH IleMEHTA.
U3 rpadpuku 1 u 2 BumHO, uto BBemenue 20% oTxoma (roTaiuu B KadecTBe JOOABKH K KIHHKEPY OKa3bIBacT
TMOJIOKUTENILHOE BIIMSIHUE HA MOBBILIEHHE TPOYHOCTH MTPH MAJIOM BOJOLIEMEHTHOM COOTHOILICHUH.
Taou. 1
Bimsinue oTxona JioTanMM HA NPOYHOCTH LIeMEHTA

pesnen npoynoctu, MIla (krc/em?)
OGo3HauYeHHE [IEMEHTA Ipu u3ruGe B Bo3pacre, CyT IIpH CKAaTHH B BO3pACTe, CYT

2 7 28 2 7 28
I11, J10, B/I1 0,5 3,246 3,950 4,362 21,500 31,450 42,620
TI11, J10, B/I1 0,3 3,490 4,204 4,641 23,850 32,660 44,770
TIIL, J120 (orxoxa duorarmu), B/IT 0,5 2,700 3,500 3,670 13,540 26,280 33,220
TI11L, 120 (orxoxa durotarmu), B/IT 0,3 2,950 3,710 3,880 15,050 27,245 35,120

Kak BugHO 13 Tabnuna 1, no6asnenue B kiuHkep 20% oTxo1a GIOTauy IPUBEIO K CHH)KEHHIO MPOYHOCTH MPH H3THOE
B Bo3pacTe Ha 12-17% u mpogHOCTH IpH C:KaThH B Bo3pacTte Ha 16-37%. DTo moka3arens He yCTYMaeT 0 CPaBHEHHIO C APYTUMU
n00aBKaMH.

BbiBoABI M npeno:kenusi. 113 IpOBEACHHBIX UCCIEIOBAHUI MOXKHO CIIEaTh BBIBOJ, YTO H00aBisieMasi HAMHU JT0OaBKa —
OTXOJB! (IIOTAIMM HE CHIDKAET MNPOYHOCTh I[EMEHTa. OJTO CBS3aHO C TEM, YTO MHUKPOKPHCTAUIBI OKCHAA KPEMHHS,
coiepxariuecss B OTXoAax (uoTanuu, OJOKHPYIOT MHUKPOKANMIULIPHL, 0Opa3ylollfecss NpH TBEPACHHUM OETOHHOI Macchl,
IPETSTCTBYS MPOX0XKACHHUIO BOABL B pe3ynbraTe BoAa y4acTByeT B MONHOM ruaparanyy. Ee oJHUM NperMyIecTBOM OTXO/I0B
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MECHANISMS OF ACYETIC ACID ADSORPTION ON AMINATED BENTONITES
Annotation

In this work, the mechanisms of adsorption of acetic acid in natural and aminated bentonites of the Kongyrtog field (Uzbekistan,
Kashkadarya) are studied. The quantitative characteristics of the process of adsorption of acetic acid in solution on adsorbents are
calculated. Adsorption isotherms of acetic acid on aminated clay adsorbents correspond to L-type isotherms. According to the
ability of adsorption of acetic acid on aminated bentonites, it is explained that it can be placed in the series of adsorption activity:
EDB > GDB > CB. The Gibbs energy for the adsorption of acetic acid and adsorbents is -9.714 kJ/mol in KB, -9.792 in EDB,
and -10.341 kJ/mol.

Key words: Kungyrtog bentonite, adsorbent ethylenediammonium, adsorbent hexamethylenediammonium, acetic acid,
isothermal adsorption, Langmuir model, Freundlich model, Gibbs energy.

MEXAHHU3MBI AJICOPEIIMU YKCYCHOM KUCJIOThl HA AMUHUPOBAHHBIX BEHTOHATAX
AHHOTAIHS

B nmanHOli paboTe W3ydYeHBl MEXaHM3MBI aJCOPOIMHM YKCYCHOM KHCIOTHI B HPUPOJHBIX ¥ aMUHHPOBAHHBIX OCHTOHHTAX
Mmectopoxaenust Konrsipror (Y36ekucran, Kamrkagapes). Paccuutansl KoJM4eCcTBEHHBIC XapaKTEPUCTHKH IIpoLecca aacoporun
YKCYCHOHM KHCJIOTBI B PacTBOpe Ha ajacopOeHTax. V3oTepMbl ancopOLyy YKCYCHOHM KHCIOTHI Ha aMHHMPOBAHHBIX TJIMHHCTBIX
azcopOeHTax COOTBETCTBYIOT m3oTepMmaM L-tuma. [To cmocoOHOCTH amcopOUMM YKCYCHOM KHCIOTHI Ha aMHHHPOBAHHBIX
OCHTOHHUTAX OOBACHIECTCS TEM, YTO €€ MOXHO PACHOJIOXKUTh B psdy agcopounonHo# aktuBHocTh: Db > ['/Ib > Kb. Dueprus
T'u66ca muist ancopOIK yKCyCHOW KUCTIOTH B a1copOeHTOB paBHa -9,714 x/[x/momns B Kb, -9,792 B /1B u -10,341 x/[>x/Monb.
KnroueBbie ciioBa: Kynruprarckuii O€HTOHHT, aJCOpPOEHT STHICHAUAMMOHUS, aACOPOSHT TeKCaMeTHICHINaMMOHHS, YKCYCHAst
KHCJIOTa, U30TEPMBI aicopOiuu, Moaenb Jlenrmiopa, Mmonens Opelinauxa, sueprus ['nooca.

AMINLANGAN BENTONITLARDA SIRKA KISLOTASINING ADSORBSIYALANISH MEXANIZMLARI
Annotatsiya

Ushbu ishda, Qo‘ng‘irtog® konining (O‘zbekiston, Qashgadaryo) tabiiy va aminlangan bentonitlarida sirka kislotasining
adsorbsiyalanishi mexanizmlari o‘rganilgan. Eritmadagi sirka kislotasining adsorbentlarga adsorbsiyasi jarayonining migdoriy
xarakteristikalari hisoblangan. Aminlangan gil adsorbentlarga sirka kislotasining adsorbsiyasi izotermalari L-turdagi
izotermalariga mos kelishi aniglangan. Aminlangan bentonitlarga sirka kislotasini adsorbsiyalash qobiliyatiga ko‘ra quyidagicha:
EDB > GDB > QB adsorbsion faollik qatorda joylashtirish mumkinligi izohlangan. Sirka kislotasining adsorbentlarga
adsorbsiyalanishining Gibbs energiyasi QB da -9,714, EDB -9,792 va GDB -10,341 kJ/molga teng ekanligi aniglangan.

Kalit so‘zlar: Qo‘ng‘irtog® bentoniti, etilendiammoniyli adsorbent, geksametilendiammoniyli adsorbent, sirka Kkislotasi,
adsorbsiya izotermalari, Lengmyur modeli, Freyndlix modeli, Gibbs energiyasi.

Kirish. Hozirgi kunda kimyo sanoati korxonalari ishlab chigarish mahsulotlari turlariga ko‘ra, ularning ogava suvlari
tarkibida neft mahsulotlari, bo‘yoqlar, organik kislotalar, moylar, spirtlar va boshga ko‘plab go‘shimcha moddalar mavjud.
Ogava suvlarni tozalashda qo‘llaniladigan bir nechta usullar borligiga garamay, ifloslantiruvchi moddalarni migdori tozalangan
sharoitda ham yuqori konsentrasiyasida mavjudligicha golmoqda. Ogava suvlarini organik moddalardan, jumladan sirka
kislotalardan tozalashda maxalliy xomashyo bentonitlar va modifikasiyalangan gil adsorbentlardan foydalanishning ilmiy
tomonlarini asoslash katta nazariy va amaliy ahamiyatga egadir.

Mavzuga oid adabiyotlar tahlili. Charm, to‘gimachilik, lok-bo‘yoq va matbaa korxonalarining ogava suvlari tarkibida
rangli zaharli organik moddalar mavjud [1]. Tabiiy xomashyolar asosida nanog‘ovakli, samarador adsorbentlar olish va ularning
adsorbsion xususiyatlarini o‘rganish va amaliyotda qo‘llash borasida bir gator tadgigotlar gilingan [2]. Adabiyotlarda, bentonitlar
ion almashinish xususiyatlarga ega bo‘lganligi uchun ularni modifikasiyalash orqgali, o‘ziga xos sirt maydoniga ega yuqori
adsorbsion organofil adsorbentlar olishning o‘zga xos tomonlari bayon gilingan [3]. Shuningdek, ularning turli, temir [4], mis [5],
kadmiy [6], neft mahsulotlari [7], fenol [8], o-toluidin [9] va boshga moddalarga nisbatan adsorbsion gobiliyati aniglangan
hamda adsorbsiyalanish mexanizmlari bayon gilingan.

Eritmadagi adsorbsiya jarayonlarida quyidagi omillar muhim ahamiyatga ega: birinchidan, adsorbentlarning tabiati,
ikkichidan, erituvchilarning tabiati va uchinchidan, adsorbatning tabiati, ‘“adsorbent-erituvchi-adsorbat” sistemasidagi
molekulalararo o‘zaro ta’sirlashuvlar tabiati, adsorbent sirt maydonida organik molekulalarning yig‘ilib konsentratsiyalashuvida
muhim ahamiyat kasb etadi. Ilmiy adabiyotlarda ta’kidlanishicha, eritmalarda erituvchi va adsorbtiv molekulalari o‘rtasida
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raqobatli adsorbsiya kuzatiladi. Bu jarayonda adsorbentlarga adsorbtiv molekulalarining fizikaviy adsorbsiyasi aniglangan [10].
Bundan tashqari, adsorbsiya jarayonlarida adsorbat molekulaning qutbliligi, hajmi va konfiguratsiyasi katta rol o‘ynashi
ta’kidlangan. Ushbu ishning magsadi aminlangan adsorbentlarda statik sharoitda sirka kislotasining adsorbsiyalanish
mexanizmlarini o‘rganishdir.

Tadgiqot metodologiyasi. Qo‘ng‘irtog® bentoniti modifikasiyalashdan oldin suvda eruvchan tuzlar va qumdan
distillangan suv bilan tozalangan. Aminlangan bentonitlar bentonitining 3% suspenziyasiga etilendiamoniy digidroxloridi va
geksametilendiammoniy digidroxloridi tuzlarini 0,02 n etirmalarini 1: 3 nisbatda suv hammomida 60 ° C haroratda 4 soat doimiy
aralashtirgan holda tayyorlangan. Dispers faza dispersion muhitdan syentrifugalash orgali ajratilgan. So‘ngra 2 soat davomida
havoda quritilgancha hamda 105 °C da 2 soat davomida pechda quritilgan. Tabily Qo‘ngfirtog® bentoniti-(QB),
geksametilendiamoniyli bentonit-(GDB), etilendiamoniyli bentonit-(EDB) deb shartli belgilandi. Aminlangan bentonitlarga sirka
kislotasi adsorbsiyalanishi 20 °C (293K) haroratda adsorbsion muvozanat yuzaga kelgunga qadar olib borilgan. Sirka kislotasini
suvli eritmalaridan adsorbentlar bilan tozalash gobiliyatini aniglash uchun 50 ml sirka kislota eritmasiga 1 gramm adsorbent
namunalari go‘shilgan. Adsorbent eritma hajmiga nisbatan migdori 1:50,0 ni tashkil gilgan. Sirka kislotasining konsentratsiyasi
titrometrik usulda 0,01n KOH eritmasi bilan fenolftalein ishtirokida titrlangan va sirka kislotaning adsorbsiyadan keyingi
muvozanat konsentrasiyasi quyidagi formula bo‘yicha aniglandi:

G = (Cdastlabki - Coxirgi) *Veritma

Msorbent
bu yerda, Cuaslabki - eritmadagi sirka kislotasining dastlabki konsentrasiyasi, mg/l;
Coxirgi. - adsorbsiya jarayonidan keyingi eritmalarda sirka kislotasining muvozanat sharoitdagi konsentrasiyasi, mg/l;
Veritma. - €ritmaning hajmi, [;
Msorbent. — adsorbentning massasi, g.
Shuningdek, eritmadan sirka kislotasining adsorbsion tozalash darajasi (o)) quyidagi tenglama asosida aniglandi:

C rich = C
_ ( boshlangrich muvozanat) . 100(%)

Cboshlanglich
bu yerda, a-adsorbentning tozalash darajasi, %.
Chosh - eritmadagi sirka kislotasining dastlabki konsentrasiyasi, mg/l;
Cmuv - adsorbsiya jarayonidagi muvozanat garor topgandagi sharoitda sirka kislotasining konsentrasiyasi, mg/I.

Tahlil va natijalar. Aminlangan bentonitlarga sirka kislotasi adsorbsiyalanishning o‘zaro ta’sirining xususiyatlarini
o‘rganish uchun Lengmyur va Freyndlix nazariyalari modellari tanlandi. Hisoblash natijalariga ko‘ra, ushbu nazariya
modellarning adsorbsiyalanish izotermalar o‘rganildi. O‘rganilayotgan adsorbentlarga statik sharoitda sirka kislotasining
adsorbsiyalanish mexanizmini nazariy tahlil gilishda a = f(C) tipidagi adsorbsiya izotermalar tuzildi. Aminlangan bentonitlarga
sirka kislotasi adsorbsiyalanishining izotermasi 1-rasmda Kkeltirilgan.
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1-rasm. Aminlangan adsorbentlarga sirka kislotasini adsorbsiyalanish izotermalari

Tadgiqot natijalariga ko‘ra, sirka kislotasi molekulalarini adsorbsiyasi QB 22 % GDB da 25 % va EDB da esa 31 %
adsorblashini aniglandi. Bentonitning asosiy gismini montmorillonit tashkil etadi. Ulardagi faol adsorbsion markazlar kuchi va
tabiati turlicha, O — H guruhidagi kislorodning umumlashmagan juft elektronlari xossalari turlicha bo‘lgan kislotali moddalar
bilan ta’sirlashadi.

Freyndlix formulasidagi 1/n ning giymati odatda 0,2-0,8 sohalarda, konstantadagi n ning giymati esa 1,5 bilan 5,0
diapazonda bo‘ladi. Ularni topish uchun, grafik usulidan foydalanilgan. Bunda Freyndlix modelining logarifmik koordinatalarda
chizilgan grafigi

hosil qilingan ya’ni |gl = f(IgC) bog‘liglik funksiyasi tuzilgan. Lengmyur tenglamasidagi konstantalarini aniglash uchun
m

grafik usuldan foydalanilgan.
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2-rasm. Freyndlix modeli bo‘yicha adsorbentlarda sirka kislotasini adsorbsiyalanish izotermalari

O‘rganilayotgan adsorbentlarning sirka kislotasini adsorbsiyalash xususiyatlari 1-jadvalda keltirilgan.

Aminlangan adsorbentlarda sirka kislotasini adsorbsiyalanish ko‘rsatkichlari

1-jadval

Adsorbent-

Freyndlix nazariyasi moduli bo*

icha

Lengmyur nazariyasi moduli bo‘yicha

lar Ke 1/n n R? K -AG, kj/mol R?
QB 14 0,78 1,28 0,988 0,0184 9,714 0,995
GDB 15 0,77 1,29 0,978 0,0179 9,792 0,979
EDB 1,6 0,74 1,35 0,991 0,0143 10,341 0,988
Adsorbsiya jarayonining Gibbs energiyasi quyidagi formula [11] bo‘yicha hisoblandi:

AG = —RTInK

Bu yerda, AG - Gibbs energiyasi; R — universal gaz doimiysi = 8,314 J/(mol-K); T — adsorbsiya harorati; K — adsorbsiya
muvozanat konstantasi.

Adsorbsiya jarayonining Gibbs energiyasining giymatlari ya’ni adsorbent-adsorbat o‘zaro ta’sirlanishlari aminlangan
adsorbentlarga sirka kislotasi adsorbsiyasi vodorod bog‘lar xosil bo‘lishi orgali borishidan dalolat beradi. Shuningdek, sirka
kislotasi molekulasidagi kislorodning umumlashmagan =-elektronlar tizimi adsorbentlardagi almashinuvchi kationlar bilan
donor-akseptor tipidagi o‘zaro ta’sirlanishlari tufayli = - komplekslar yuzaga kelganligini ko‘rsatadi. O‘tkazilgan tadgiqotlar
shuni ko‘rsatmoqdaki, o‘rganilayotgan kontsentrasiyalar oralig‘ida sirka kislotasining polimolekulyar adsorbsiyasi kuzatildi.
Adsorbsiya jarayonida dipol-dipol o¢zaro ta’sirlar tufayli bir necha adsorbsion gatlamlarning xosil bo‘lishiga olib kelgan.

Ocrganilayotgan adsorbentlarda sirka kislotasi adsorbsiyasi ko‘rsatkichlari Freyndlix nazariyasi modeliga mos kelishi
aniglandi. Adsorbsion sistemalarning har biri uchun Freyndlix modeli bo‘yicha R? korellyatsiya koeffisiyenti Lengmyur
modeliga nisbatan yuqgori bo‘ldi. Shunga ko‘ra sirka kislotasining adsorbsiyasi QB, GDB va EDB bentonitlariga Lengmyur
nazariyasi modeli izotermasidan fargli ravishda Freyndlix modeli izotermasi yaxshiroq talgin qilindi. O‘rganilayotgan adsorbsion
sistemalarda sirka kislotasi adsorbsiyasi miqdorlariga ko‘ra “TB — sirka kislotasi” > “GDB - sirka kislotasi” > “EDB — sirka
kislotasi” tartibida ortib borishi aniglandi. Xuddi shu tartibda Lengmyur nazariyasi modeli doirasida korellyatsiya koeffisiyenti
ham ortib borishi kuzatildi.

Xulosa va takliflar. Etilendiammoniy kationlari bilan modifikasiyalangan bentonit, sirka kislotasi adsorbsiyasi
jarayonida eng yaxshi polimolekulyar gatlamlarini hosil gilgan, bu EDB adsorbentining adsorbsion faol markazlarining sirka
kislotasi bilan adsorbent-adsorbat ta’sirlanishining yuqori ekanligi bilan izohlanadi.

Adsorbentni geksametilendiammoniy kationlari bilan modifikasiyalash adsorbatning (sirka kislota) alyumosilikat
guruhlari va geksametilendiammoniy Kationlari bilan o‘zaro ta’sirlanish kuchini biroz kamayishiga olib kelgan. Bu
geksametilendiammoniy kationlari o‘lchamining Kattaligi tufayli adsorbentning qavatlararo tekisliklarida g‘ovakliklarning
ma’lum hajmini egallaganligi va shu tufayli adsorbsion foal markazlar sonining kamayishiga olib kelganligi bilan tavsiflanadi.

Olingan natijalar, bentonitlarni kation sirt faol moddalar bilan modifikatsiyalash orgali olingan adsorbentlar sanoat oqava
suvlarini organik kislotalardan adsorbsiya usulida tozalash imkoniyatini beradi.
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STUDY OF PHYSICAL-MECHANICAL PROPERTIES OF SULFUR BITUMEN BINDER BASED ON QUALITY
AND POOR-QUALITY BITUMEN
Annotation

The effect of bitumen conforming to the requirements of GOST 22245-90 and unusable bitumen with polymer sulfur in different
mass ratios was studied and the optimal conditions were determined. Physico-mechanical properties of modified sulfur bitumen
were studied. Chemical substances were used in sulfur modification. Chemical substances were used in the modification of
sulfur. After obtaining sulfur bitumen, its composition was studied and compared with ordinary bitumen. As a result of research,
it was found that adding sulfur to the bitumen in the amount of 20% and 30% significantly improves the properties of the
obtained sulfur bitumen.

Key words: Sulfur, modifier, lower molecular polyethylene, glycerin, viscosity, elongation, dehydrogenation,
polymerization, oxidation, concentration, crystal.

HCCJEJIOBAHUE ®U3NKO-MEXAHUYECKUX CBOMCTB CEPHOBUTYMHBIX BSIKYIIIUX HA OCHOBE
KAYECTBEHHBIX U HEKAYECTBEHHBIX BUTYMOB
AHHOTaIUA

Wzyueno neiictBue 6utryma, coorBerctytomiero Tpedosanusm [[OCT 22245-90, u HeromHoro OUTyMa C TOJMMEPHOI cepoil B
Pa3MYHBIX MACCOBBIX COOTHOIICHMSAX W OIPENENICHbl ONTUMAalbHBIC ycloBus. MccnenoBansl GU3NKO-MEXaHMUECKHE CBOWCTBA
MOIU(HUIIMPOBAHHOTO cepHHUCTOro Omrtyma. [lpum Momudukamum cepbl HCIONB30BAINCH XHMHUYECKHE BemecTBa. [locie
MOJYYEHHUsT CEPHUCTOTO OWUTyMa OBUI HM3y4eH €ro COCTaB WM IPOBENEHO CpaBHEHHE C OOBIYHBIM OuTymMOM. B pesynpraTe
WCCICIOBaHMI YCTAHOBJIEHO, YTO JN00aBiIeHHE cepbl B OMTyM B kommyectBe 20% u 30% 3HAYMTENHHO yIaydillaeT CBOHCTBA
MOJTy4aeMOr0 CEPHUCTOTO OUTYM.

KmioueBsie cioBa: Cepa, Momudukarop, HU3KOMOJICKYJSIPHBIA IOJMATHICH, TJIMLIEPUH, BSI3KOCTh, Y/IJIHHEHHE,
JETHIPUPOBAHHUE, TOJUMEPH3ALHS, OKHCICHNE, KOHIIEHTPUPOBaHHE, KPUCTAILII.

SIFATLI VA SIFATSIZ BITUM ASOSIDA OLINGAN OLTINGUGURTLI BITUM BOG‘LOVCHISINING FIZIK-
MEXANIK XOSSALARINI TADQIQ QILISH
Annotatsiya

TOCT 22245-90 talablariga mos keladigan bitum va foydalanishga yarogsiz bitum bilan polimer oltingugurtni har xil massa
nisbatlarda tasiri o‘rganildi va optimal sharoitlari aniglandi. Modifikatsiyalangan oltingugurtli bitumning fizik-mexanik
xususiyatlari o‘rganildi. Oltingugurtni modifikatsiya qilishda kimyoviy moddalardan foydalanildi. Oltingugurtli bitum
olingandan so‘ng uning tarkibi o‘rganib chiqildi va oddiy bitum bilan solishtirildi. Tadgigotlar natijasida bitum tarkibiga 20% va
30% miqdorida oltingugurt kiritilishi olinadigan oltingugurtli bitumning xossalarini sezilarli darajada yaxshilashi aniglandi.

Kalit so‘zlar: Oltingugurt, modifikator, quyi molekular polietilen, glitserin, gqovushqoglik, cho‘ziluvchanlik, degidrogenlanish,
polimerlanish, oksidlanish, konsentratsiya, kristall.

Kirish. Uglevodorodlarni gazib olish va gayta ishlash migdori yildan-yilga ortib bormoqda. Natijada ko‘p migdorda
go‘shimcha mahsulotlar, jumladan elementar oltingugurt hosil bo‘Imoqgda. Hozirgi kunda elementar oltingugurtni utilizasiya
gilishning yangi va samarali usullarini aniglash dolzarb masala bo‘lib golmoqda. Oltingugurt ishtirokida modifikasiyalangan
bitum va beton mahsulotlari olish bo‘yicha bir gancha tadgiqotlar olib borilgan hamda oltingugurtli bitumdan foydalanish yo‘l
qoplamalarining sifatini oshirishda istigbolli yo‘llardan biri ekanligi ta'kidlab kelinmoqgda.

Mavzuga oid adabiyotlar tahlili. Oltingugurtni modifikasiya gilishni Rossiyaning professor olimlari o‘zlarining
magqolalari, patentlari va ilmiy kitoblarida aytib o‘tganlar [1]. Bundan tashgari modifikasiya gilingan oltingugurtni bitum
tarkibiga kiritish bo‘yicha ham olimlarning maqola va patentlari ishlab chigilgan. Olingan natijalardan kelib chiggan holda
oltingugurtli asfaltabeton gorishmasini tayyorlash mumkin. Bu ish bo‘yicha ham olimlar va professorlarning ilmiy ishlari mavjud

[2].

Bitum tarkibidagi to‘yingan oligamerlar harorat 130°C-140°C da oltingugurt bilan reaksiyaga kirisha boshlaydi.
Haroratni ko‘tarishni davom etsak 140-150°C gacha uglevodorodlar degidrogenlana boshlaydi [3] ajralib chigayotgan vodorod
gazi oltingugurt bilan reaksiyaga kirishib vodorod sulfid gazini, ortiqcha oltingugurt esa oksiladlanib oltingugurt (IV)-oksidini
hosil gila boshlaydi. Oltingugurt bitum bilan o‘zaro reaksiyasi natijasida, 2 xil kimyoviy reaksiya ketadi [5]. 130°C - 140°C
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gacha bo‘lgan harorat oralig‘ida bitum tarkibidagi siklik va alisiklik uglevodlar bilan ta'sirida polisulfidlarni hosil giladi.
Reaksiya yuqori aktivlikda asosan o‘zida xalga saglagan uglevodorodlar ya'ni aromatik birikmalar(naftalin, anilin) bilan reaksiya
unumi yugori bo‘ladi.Yugori temperaturada polisulfidlar tiofen tuzilishli va siklik sulfidlarga o‘tadi. 140 °C dan yugori haroratda
degidrogenlash reaksiyalari natijasida ajralib chigayotgan vodorod gazi oltingugurt bilan ta'sirlashib zaharli vodorod sulfid gazi
ajralib chiga boshlaydi. Degidrogenlangan zanjirlar bitum tarkibidagi asfaltenlarning konsentratsiyasi ortishiga olib keladi va sikl
hosil bo‘la boshlaydi. Shu jarayon bilan bir vagtda oltingugurt kislorod bilan oksidlanishi natijasida atmosferaga oltingugurt
(IV)-oksid chiga boshlaydi. Natijada bitumning yopishqogligi va qattigligi ortadi, bog‘lovchining strukturaviy va realogik
xususiyatlari o‘zgaradi.

Oltingugurt oltingugurtli bitum tarkibida uch xil xolatda uchraydi[6]: kimyoviy bog‘langan, bitumda erigan, bitum
plomba rolini o‘ynaydigan nozik dispersli erkin kristall. Oltingugurtning har bir holati oltingugurtli bitum bog‘lovchisida turli xil
hususiyatlarni nomoyon giladi.

Bitum bilan kimyoviy bog‘langan oltingugurt. Bitum tarkibidagi uglevodorodlar oltingugurtlar 5-7% gacha to‘yinmagan
uglevodlar ko‘prog gismini tashkil etasa maksimum 10% gacha reaksiyaga kirishadi. Oltingugurtning sakkiz a'zoli xalqalari
chizigli zanjir holatga o‘tadi, ularning uzunligi harorat ortishi bilan ortadi va bitum bilan bog‘lanadi.

Bitumda erigan oltingugurt. Bunday oltingugurt migdori bitumning govushqoqligi va tayyorlangan haroratga bog‘lig.
Bitum tarkibidagi aromatik uglevodorodlar miqgdori ortishi bilan erigan oltingugurtning chegaralangan miqdori ortadi [8].
Bitumning neft fraksiyasining aromatik uglevodorodlari bilan oltingugurtning erishi 25°C va 0°C da ignaning botish
chuqurligining ortishi va mo‘rtlik haroratining pasayishi bilan tushuntiriladi. Bog‘lovchining umumiy plastifikatsiyasi vaqtida 0
0C da cho‘zilish gobiliyatining oshishi bitum dispersiya muhiti strukturasining ko‘proq tartiblanganligi va uning elastikligi
oshishi tufayli sodir bo‘ladi. Oltingugurtli bitum tarkibida haroratning pasayishi bilan erigan oltingugurt konsentratsiyasi
kamayadi.Oltingugurtli bitum tarkibida oltingugurt konsentratsiyasi yuqori bo‘lganda, kristallar shaklida ajralib chiggan
oltingugurt zarrachalarining o*zaro o‘sishi tufayli bitumda kristallanish ham paydo bo‘lishi mumkin.

Bitum plomba rolini o‘ynaydigan nozik dispersli erkin kristall. Bitumga oltingugurtni 10-30% dan ko‘prog migdorda
go‘shilsa, u erimaydi. Bitumga go‘shiladigan oltingugurtning dispers zarrachalarini o‘lchami 0,1 mkm da go‘shiladi. Bunday
oltingugurt bitumda plomba moddasini tashkil etuvchi struktura rolini o‘ynaydi. Oltingugurtning konsentratsiyasi 30% dan
oshirib borganimiz sari bitumning yopishgoglik xususiyati pasayib ketadi.

Material va metodlar. Tadgigot uchun materiallar sifatida Muborak gazni gayta ishlash zavodining texnik oltingugurti,
glitserin, quyi molekulyar polietilen, BND 60/90 markali sifatsiz bitum, Surxondaryo viloyati, Jarqo‘rg‘on tumanidan olib
kelingan BND 60/90 markali sifatli bitumlar tanlandi.

Bitumning sifatini o‘rganishda quyidagi usullardan foydalanildi:

Bitumning govushqogligi penetrometr qurulmasi yordamida ignaning botish chuqurligi aniglanadi. Asbobdagi har bir
gradus ignaning bitumga 0,1 mm ga botganligini ko‘rsatadi. Bitumga ignaning botish chuqurligini aniglashda GOST 11501-78 ga
asosan ko‘rib chigiladi. Penetrometr gorizontal ravishda tekis chizig‘iga o‘rnatiladi, keyin penetrometr ko‘rsatkichlarining
aniqligi tekshiriladi. Agar namunadagi ignaning botish chuqurligi 200 birlikdan katta bo‘lsa, kamida uchta ignadan foydalaniladi,
ularning har birini uchta aniglanish tugaguniga gadar davom ettiriladi [9].

Duktilometr asbobi yordamida oltingugurtli bitumning cho‘ziluvchanligini aniglaymiz. Qovushqog bitumning
cho‘ziluvchanligi duktilometr asbobida aniglanadi. Bunda bitum ipining ma'lum haroratlarda va ma'lum tezliklarda cho‘zish
natijasida uzilgandagi uzunligi sm.larda gabul gilinadi. Yo‘lbop bitumlar 25 °C va 0 °C haroratlarda aniglanib, cho‘zish tezliklari
mutanosib ravishda 5 sm/min. va 0,5 sm/min. gabul gilinadi[10].

Shar bo‘yicha yumshash haroratini o‘lchash usuli. Usuldan magsad sinovlar davomida ma'lum o‘lchamdagi halgada
joylashgan bitumning asta-sekin yumshashi va uning ustida joylashgan sharning tortishish kuchi ta'sirida harakatlanib, pastki
plastinkaga tegishi natijasida haroratni aniglashdan iborat [11].

Tadgiqotning magsadi glitserin va quyi molekulyar polietilen ishtirokida olingan polimer oltingugurtdan oltingugrtli-
bitum bog‘lovchining xossalari va qo‘llanish sharoitlarini aniglash va tadqiq gilishdan iborat.

Natijalar va ularning tahlili. Texnik oltingugurt 80 ayl/min tezlikda aylantirib turgan holda 125-130 °C da gizdiriladi.
Qizdirish davomida oltingugurt massasining 1-5 % miqdorida glitserin va quyi molekular polietilen aralashmasi (1:1 massa
nisbatda) qo‘shiladi va 1 soat davomida aralashtiriladi. Aralashtirishni to‘xtatmagan holatda reaktordagi harorat 150-160 °C
gacha ko‘tariladi hamda yana 2-4 soat aralashtiriladi. Shundan so‘ng suyuq oltingugurt oddiy shaoitda 5-25 °C gacha sovutiladi
va gattiq holatga o‘tkaziladi. Qattiq polimer oltingugurt kerakli o‘lchamgacha maydalanadi (1-jadval).

1-jadval
Sintez gilingan polimer oltingugurt va HDOT20 markali polimer oltingugurtning fizik-mehanik xususiyatlari

. . " ISO 8332, 1SO 8332,

Sinov ko‘rsatkichlar O°Ichov birligi Tekshirish usuli Kotrsatkichlar nomi ASTM D4569, 1SO 8332

ko‘rsatkichlariga mosligi

HDOT20 Amalda

Erimaydigan oltingugurt % 1SO 8332 >92.0 68,8 Mos kelmadi
ﬁa'mig“g“””'”g umumiy -, 1SO 8332 78.50~81.50 55 Mos kelmadi
Kislotaga chidamlik H2SO4 % ASTM D4569 <0.05 0,024 Mos keldi
Issigga chidamlik 110°C % 1SO 8332 >72.00 85 Mos keldi
Kullik darajas % ASTM D4574 <0.30 0,10 Mos keldi

Sintez qilingan polimer oltingugurt va HDOT20 markali polimer oltingugurtning 1SO 8332, 1SO 8332,
ASTM D4569, 1SO 8332 talablari bo‘yicha solishtirilgan jadval. Sintez asosida olingan polimer oltingugrt ASTM
D4569(kislotaga chidamlik H2SO4), 1S08332(issiqqa chidamlik 110°C), ASTM D4574(kullik darajasi) GOST
talablariga mos keldi. 1SO 8332 (erimaydigan oltingugurt), 1SO 8332 (oltingugurtning umumiy hajmi) GOST
talablariga mos kelmadi.

Olingan polimer oltingugurt 135-140 °C gacha aralashtirib turgan holda gizdirildi. Suyultirilgan polimer oltingugurtga
aralashtirishni to‘xtatmagan holda 20:80, 30:70, 40:60 (polimer oltingugurt:bitum) massa nisbatda bitum qo‘shildi.

2-jadval
Sifatsiz bitum asosida tayyorlangan oltingugurtli bitumning asosiy fizik-kimyoviy ko‘rsatkichlari
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Ko'rsatkichlar Bog*lovchi tarkibidagi oltingugurt miqdori, %
0 20 30 40
Shar b%‘ylcha yumshash 45 58 64 69
harorati,°C
Cho*ziluvchanlik, sm 25 °C da 60 57 41 21
Ninaning botish  chuqurligi,
0,1 mm, 25°C da 25 °C ma 65 2 52 38

TOCT 22245-90 talabiga mos kelmaydigan sifatsiz bitum va polimer oltingugurt 80:20, 70:30, 60:40 massa nisbatda
aralashtirilishi natijasida olingan na’munalaning tahlil natijalari keltirilgan.
3-jadval
Sifatli bitum asosida tayyorlangan oltingugurtli bitumning asosiy fizik-kimyoviy ko‘rsatkichlari

Bog‘lovchi tarkibidagi oltingugurt migdori,
Ko‘rsatkichlar %

0 20 30 40
Shar bn“g/lcha yumshash 51 62 67 78
harorati,’C
Cho‘ziluvchanlik, sm 25 °C da 67 59 56 22
Ninaning botish  chuqurligi, 0,1 mm, 25°C da 76 71 60 42

BND 60/90 markali bitum va polimer oltingugugurt 80:20, 70:30, 60:40 massa nisbatda aralashtirilishi natijasida olingan
na'munalarning GOST 22245-90 talabi bo‘yicha tahlil natijalari keltirilgan.

Xulosa. GOST 22245-90 talablariga mos kelamaydigan sifatsiz bitumga 20% polimer oltingugurt ta’sir ettirganimizda
bitumning shar bo‘yicha yumshash harorati, cho‘ziluvchanlik, ninaning botish chuqurligi bo‘yicha ko‘rsatkichlari yaxshilandi
GOST 22245-90 talablarini ganoatlantirdi. Sifatsiz bitumga 30%,40% polimer oltingugurt tasir ettirganimizda fizik-mexanik
xossalari keskin yomonlashdi. BND 60/90 markali sifatli bitumga 20%,30% polimer oltingugurt ta’sir ettirganimizda bitumning
shar bo‘yicha yumshash harorati, choziluvchanlik, ninaning botish chuqurligi boyicha ko‘rsatkichlari yaxshilandi GOST 22245-
90 talablariga mos keldi. BND 60/90 markali bitumga 40% polimer oltingugurt qo‘shilganda fagat shar bo‘yicha yumshash
harorati yaxshilandi, cho‘ziluvchanlik, ninaning botish chuqurligi bo‘yicha ko‘rsatkichlari keskin yomonlashdi.

Minnaddorchilik. O‘zbekiston Fanlar akademiyasi Umumiy va noorganik kimyo instituti “Kimyoviy texnologiya, gazni
qayta ishlash va sirt faol moddalar” laboratoriyasi xodimlariga ayniqsa, ilmiy rahbarim t.f.d. prof. Yusupov Farhod
Mahkamovichga yillar davomida Oc‘zbekiston Respublikasi Fanlar akademiyasi Umumiy va noorganik kimyo institutining
Fundamental tadgiqotlar dasturini go‘llab-quvvatlagani uchun minnatdorchilik bildiramiz.
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AKRILAMID-N-METILEN SUT VA GLIKOLIK KISLOTALARINI POLIMERIZATSIYASI
AHHOTAIHS
Yangi polimerlar sintez gilindi: poliakrilamido-N-metilen-sut kislotasi va poliakrilamido-N-metilen-glikol kislotasi kimyoviy
tuzilishi fizik-kimyoviy usullar bilan aniglangan. Ularning radikal polimerlanish mexanizmi o‘rganildi.
Kalit so‘zlar: PAA-poliakrilamid, PAA-N-LA-poltakrilamid-N-laktik kislota, polimer.

MOJUMEPU3ALMA AKPUJIAMUIO-N-METUJIEH MOJIOYHOM, ITMKOJIEBOM
KHCJIOTbI 1 AKPUJIIAMMUM/IbI
AHHOTAIHS
CHHTE3UPOBaHBI HOBBIE ITOJIMMEPHI: (PH3NKO-XUMUYSCKUMH METOZaMH OIIpe/ielieHa XUMIYecKasi CTpYKTypa nmojanakpuiaMumo-N-
METHJICHMOJIOYHOW KHCIIOTHI ¥ THONUAKpHIaMHUI0-N-METHICHIIMKONEBOM KUCIOTEL. V3ydeH MeXaHU3M HX paJuKaJbHON
MOTUMEPU3aIUHL.
Kurouesnbie cioBa: [TAA-nommakpunamug, [ITAA-N-MK -nonrakpuaamuno-N-MOI09HOM KACIOTA, TOTUMED.

POLYMERIZATION OF ACRYLAMIDE-N-METHYLENE LACTIC, GLYCOLIC ACID AND ACRYLAMIDE
Annotation
New polymers were synthesized: the chemical structure of polyacrylamido-N-methylene-lactic acid and polyacrylamido-N-
methylene glycolic acid was determined by physicochemical methods. The mechanism of their radical polymerization has been
studied.
Key words: PAA-polyacrylamide, PAA-N-MK -Poltecrylamido-N-lactic acid, polymer.

BBenenune. B mocrienHue roasl B CBA3M C paclimpeHHeM cdep MPUMEHEHHS W HCIOJB30BAHUS CHHTETHYECKHX
MOJIMAJIEKTPOIUTOB Ha ocHOBe N — 3aMEMIEHHBIX aMUIOB C MOHOT€HHBIMH TPYINIIAMH B Pa3HOOOpa3HBIX OTPACIAX HAyKH U
TEXHHUKH, OMOJIOTMH M MEIMIMHBI 3HAYMTENbHO BO3POC MHTEpPEeC K IpoOjeMe CHHTe3a W MeXaHH3Ma 00pa3oBaHHs IaHHOTO
KJacca nonuMmepos. PagykanbHas noauMepu3alys U CONOJIMMEpHU3aliisl HOHOTEHHBIX MOHOMEPOB SBJISIETCS PACIPOCTPaHEHHBIM
U JIOCTYITHBIM ITyTEM HOJIy4EeHHs MOJO0OHBIX IOJIMANIEKTPONUTOB. MccnenoBanne 0CoOSHHOCTEH paguKanbHOM MoJIMMepH3aluu
HOBBIX HOHOTCHHBIX MOHOMEPOB MPEJICTABIISIET HHTEPEC HE TOJIBKO C (hYyHIaMEHTaJbHOW, HO M C MPAKTHYECKOW TOYKH 3pEHHS,
TaKk KaK YOpaBJICHHE TMPOIECCaMH paJUKaIbHONW MOJMMEPHU3alUd M COTOJMMEPH3AIUN TAaKHX MOHOMEPOB TI03BOJISET
pETyIHpOBaTh COCTaB, CTPOSHHE M MOJIEKYIIPHYIO Maccy MOJIMMEpPOB [6].

JKCNMpeMeHTAIbHASA YacTh

CuHTE3 MOJIUMEPOB

TTomumepu3anuio MOTy4eHHBIX MOHOMEPOB MPOBOJAWIN B BOJAHOM PAcTBOpPE B CTEKIITHHBIX ammynax. [locie 3arpy3ku
aMl'[y.]'l HeO6XOlII/IM]>IM KOJIMYCCTBOM HCXOIHBIX PCAKTHBOB, aMl'IyJ'[bI J€rasupoBajii B BaKyyMe J0 OCTAaTOYHOI'O JABJICHHUA 10_3
MM.PT.CT., OTIIAaUBAJIM U MOJMMEpHU30BaIu B TepMmocTarte mpu Temneparype 333K. Konnenrparus MmoHoMepa coctaBisiia 5%, a
KOHLIEHTpalusl uHuImaTopa 1% . B xauecTBe MHMIIMAaTOpa HCIOIb30BAIM AMHUTPHUI a30U30MaciIsiHON KucioTel. IloxyueHHble
IMOJIUMEPBI 6I>IJ'II/I BBIZICJICHBI OCAXXICHHUEM B U3O0IIPOIIUIIOBOM CHUPTE U NOJABEPrajaincCh Cyl_[IKe noa BaKyyMOM Ha 3KCHUKaTopeE 10
MOCTOSIHHOTO Beca.

O0cyxneHue pe3yabTaTOB. BrIOOp MOJOYHOW KHCIOT B KadyecTBe OOBEKTa IONYYEHUS W3 HUX MOHOMEPHOTO
COCIMHEHHUSI 00YCIIOBICHO TEM, UTO MOIMMEPHI STHX COCTMHEHUI 00JIAIAI0T MOJIMAIEKTPOIUTHEIMUA CBOHCTBaMH, HE TOKCHYHBI U
HE UMMYHOTEHHEI H B pe3yJbTaTe MeTa0OIMYECKIX MpeBpaimieHnii B opranuzme obpaszyror CO2 u H20. [ToaTromy oHE IIHUPOKO
I/ICl'lOJ'[b3yI'OTC5l B MCAWILMHE [JII HW3rOTOBJICHHS IIIOBHBIX xnpypmqecxnx HHTeﬁ u nonyl{em/m NPOJIOH'MPOBAHHBIX
nekapcTBeHHbIX (hopMm. [Ipu cuntese akpunamuao-N-mermieH-Moa049HO# KHCI0Th (AA-N-MMK) HaMu UCTIONB30BaHa PeaKIys
Mannuxa. B jaHHOW peakuuy HPOMCXOAMT B3aWMOJCHCTBHE aKpwiaMpuaa ¢ (opManbAeruioM B pe3yibTaTe KOTOPOTro
o0OpasyeTrcsi MeTUJIONAKpUIaMUA, Aajnee MOCIeTHUN B3aMMOJEHCTBYET ¢ NPUPOIHONH OKCHKHCIOTON U B pe3ynbTaTe BbLACICHU
BOJIBI 00pa3yeTcs cooTBeTcTBYrOImHE N-3aMeleHHbIe aKpHITaMHUIBI OKCUKUCIIOT TI0 CIIEAYIOMIEH cxeMe:

CHz=—CH * CHzO + OH—CH—COOH — CH3z¢H
¢=0o R ¢=o
NH 2 R OH
CHz-C—COOH
R
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rne R=CHs — s nmpousBogHoro monouno# kuciaotr. AA-N-MMK mnpencrasiser co6oi KpacHOBAaTyIO TyCTYIO XKUAKOCTb. OHH
pacTBOPSIIOTCS B BOJE, CIUPTE, 3pupe, TUOKCAHE U T.J., HO HE PACTBOPSIOTCSA B HEMOSPHBIX PACTBOPUTENAX U YIJIEBOJOPOAAX.
IIpu u3yyeHnn 3aBUCUMOCTH BBIXOJ]a MOHOMEPOB OT COOTHOILIEHHUS] HCXOIHBIX PEAreHTOB YCTAHOBJIEHO, YTO HANOOIBIINI BBIXO
(1o 62%-75%) MOHOMEpPOB HaOIIOAeTCsA MPH SKBUMOJICHBIX COOTHOIIEHUSI UCXOIHBIX KOMMOHEHTOB. Hanbonee mpremaeMsim
YCJIOBHEM CHHTE3a MOHOMEPOB SBISIETCS OJHOBPEMEHHAS 3arpy3Ka UCXOJIHBIX KOMIIOHEHTOB M HarpeBaHHE PEaKLIHOHHON cMecH
nipu 60 °C B TeueHMH 3 YacOB IPH MOCTOSHHOM MEPEMEITHBAHNM.
TIMP-cniextp akpriamMuio-N-MeTHISHT TNKOIEBOH KHCIOTHI

~pam

CTtpoeHre MOoTyYeHHBIX MOHOMEPOB JOKa3bIBaJIM Tak ke Merogamu SIMP-cnextpockonuu. B cnexrpax [IMP (puc.2.2.2
u 2.2.4) UMEIOTCSl CUTHAJBl MPOTOHOB ABOWHOI cBs3m 6,2-6,5 M.n., curHansl nporoHoB CHz m CH rpynn ¢ paznmuaHbIMH
3aMecTuTeIAMH (yIJIepos, a30T, KUCIOpoA) B uHTepBane 3,5-4,5 m.a. B IMP —cnekrpax *C coenunenuii (puc. 2.2.3 u 2.2.5) 20
M.JI. CUTHAJIBI aTOMa yIriiepoJia METWIbHON rpymnmbl, 60 M.J. CUTHAJIBI aTOMOB yriiepoJia ruApoKcuiibHON rpymmbl. 100-110 m.a.
CUTHAJIBl aTOMOB YTJIEPO/a IBOMHOM CBsI3u. CUTHAIIBI aTOMOB YTJIepoia KapOOKCHIILHOM rpymiisl ipu 180 M. .

TIMP-cniextp axpmnamuao-N-MeTHIIeH-MOJIOYHOM KUCTOTHI

PannkanbHyI0 HONMMMEpU3alUIo BHOBb CHHTE3HpOBaHHBIX MOHOMepoB: AA-N-MMK u AA-N-MI'K m3yyamu meronom
XMMHYECKOTO MHUIIMAPOBAHMS, HCTIONB3Ys B KauecTBe nHHUIMaTopa — mepcynboar kamust (IICK) n quauTpmn a3on3omMacisHoit
xuciotel (JAK) B BogHOM pacTBope aunaTomerpuueckuM Meromom, mpd 60°C. IIpH KMHETMYECKUX H3MEPEHHAX TiyOuHA
KoHBepcnu Oblna B npenenax 10%. KoHTpakuuio MOHOMEPOB pacCUMTHIBAIN U3 JAHHBIX MO BEIXOAY ITOJIHMEpa M COKPAIICHUIO
00beMa B PEaKIIMOHHOI CHCTeMe B TOMOIIOINMEPH3AINH | 110 INIOTHOCTSIM MOJIMMEPHBIX M MOHOMEPHBIX PACTBOPOB, 3HAUECHHE
kotopoii cocraBui AA-N-MMK-0,160 n AA-N-MTI'K- 0,0676. IIpenBapuTenbHBIMH ONBITAMU OBLIO YCTAHOBJIEHO, YTO B IAHHBIX
YCIIOBUSIX CIIOHTaHHAs MOJIMMEpU3aliid MOHOMEPOB He MPOUCXOAUT. [Ipu n3ydeHun KMHETUKH HNOIMMEpPU3allui KOHLIIEHTPALUIO
unnimatopa JIAK s AA-N-MMK sapeuposamu ot 2,4x10° mo 6x10° mons/n, AA-N-MI'K Bapsuposamu ot 0,73x10°% 1o
2,910 MonB/1, 2 KOHIEHTPAIMIO MOHOMepa B Tipenenax 0,15-0,6 Momb/m.

Ha ocrHoBannm norapugMuaeckoi 3aBUCHMOCTH CKOPOCTH MOIMMEPU3aliy OT KOHIIEHTPAI[NN HHUIMATOpa IS KaX/[0TO
MOHOMEpa OIPEAENCHBI MOPSIKH PEaKIHH 10 MHUIHATopy. [loiydeHHbIe NaHHBIE MOKAa3bIBAIOT, YTO IUISI BCEX M3yIaeMbIX
MOHOMEpPOB CKOPOCTh MOJIMMEPH3aUH B BOAHOM pacTBOPE MPOMOPIIHOHAIBHA KOHIEHTpAIK nHAIHaTopa B crenenn 0,5+0,05.
OTO CBUAETENBCTBYET OT TOM, YTO B HCCIIIOBAHHBIX YCIIOBHSX IOJIMMEPH3AIMs MOHOMEPOB B BOJHOM PAacCTBOpE MPOTEKaeT B
TOMOTCHHBIX YCJIOBHSIX U COIMPOBOXKIAETCS OMMOJICKYIISIPHBIM OOPBIBOM PacTyIIHX Lienei. 13 nmpeacTaBieHHbIX TaHHBIX BUJHO,
4to ckopocth noinmepusanna AA-N-MI'K n AA-N-MMK B BogHOM pacTBOpe yBEIMYHMBAETCS C BO3pAaCTaHWEM KOHIIEHTPAIMN
MoHOMepoB. OTiInYMe NOPSAKA PEeakLiK 110 MOHOMEPY OT TeOpeTHIecKoro nepporo, npu nomuMepusamn AA-N-MI'K u AA-N-
MMK, cBuzaeTenscTByeT 00 acCOLMPOBAHHOCTH JaHHBIX MOHOMEPOB, XapaKTepHOW Uil KapOOHOBHIX KHCIOT. Ha ocHoBaHuM
W3y4YeHUs] KHHEeTHKH paaukainbHoil momumepusan AA-N-MI'K u AA-N-MMK B BogHbBIX pacTtBopax, mpu Temmparype 333K,
MOTy4IeHBI CIeAyIonye o0Ie ypaBHAS CKOPOCTH MOTNMEPH3AIINN:

s AA-CN-DATE WV, =K, = [I]%7 = [ha]*-5%
st AA-N-MNME V=K = [I]%° = [M]>7

Tlomy4yennple 3Ha4eHUsT M U N mMoka3bBaroT, uto moimMepusanust AA-N-MI'K u AA-N-MMK B BoIHBIX pacTBopax, B
npucyrcteun JIAK B kadecTBe MHMIMATOpa, MOTUMHSAECTCS OOBIMHBIM 3aKOHOMEPHOCTSIM, HAOIIIOAAEMBIM IIPH PaJHKaIbHOMN
MONMMEpU3aly aKpHIaMHII0B B pacTBope. OTIIMUNe Mopsiika 10 MOHOMEPY OT TEOPETHIECKOTO IEPBOTO MPH IOIMMEPH3aIIH
MOHOMEpOB, KaK YyxXe ObUIO OTMEYeHO NpH MNOJIUMEPU3ALUH aKPHIOWINIHKOIeBoH kucnotel [10] oOwsicHsercs
ACCOLIMUPOBAHHOCTHIO ITaHHBIX MOHOMEPOB XapaKTepHOH AJIs1 KapOOHOBBIX KUCIOT. [IpH OMHAKOBBIX YCIOBHSX B paJUKaIbHOM
HOJIMMEPHU3alMd 0 AKTUBHOCTM MOHOMEpBI MOXKHO pacrnosiokutk B ciemyromuil psg AA-N-MI'K>AA-N-MMK, 4gro no
BUIMMOMY, OOYCJIOBJICHO YBeNH4YCHHEM o0BEMa 3amecTuTeneld y MoHOMepoB. C ILeNbl0 ONpeNeNeHHs TeMIepaTypHOM
3aBHCUMOCTH M CYMMapHOH »Heprum aktuBanum mpormecca nomumepusannd AA-N-MI'K m AA-N-MMK 6pula u3ydeHa
MoJIMMEpHU3alus 3TUX MOHOMEPOB Ipu Temnepatypax 323, 333 u 343 K. Bo3pacranue temneparypsl NPUBOJUT K YBETUYEHUIO
BBIXO/a rmonumMepa, kak B cirydae AA-N-MMK taxk u, B ciryuae AA-N-MI'K. Haiinennsie 3Hauenust Eq s AA-N-MMK u AA-
N-MI'K npuBenensr B Tabn. 1 cOOTBETCTBEHHO. BHIHO, 9TO OHM COOTBETCTBYIOT OOBIYHBIM 3HAYEHHSM STOH BEJIMYHHBI
HaOJI01aeMOH IPU paJUKaIBHONM TOJMMEPU3aLK BUHUIOBBIX MOHOMeEPOB [12]. Pe3ynbTaThl U3y4eHHs] BIUSHHUS TEMIIEPaTyphl
Ha ckopocTh noiumepuzanuu AA-N-MMK u AA-N-MI'K no3Bonuiam paccuuTars 3HaU€HHE CYMMAapHOH SHEPIHU aKTHBALUH,
KoTopoe cocrapisieT 0kosio 70 k/{x/Moib (Tab. 1), 9YTO CBUIETENBCTBYET O PAAMKAILHOM MEXaHHW3ME PEaKIHU MOJTHMEpHU3alui
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AA-N-MMK u AA-N-MTIK. IlonydeHHbIe faHHBIE COOTBETCTBYIOT ITOBBIIIEHHIO CKOPOCTH NOJIMMEPH3alNH, IPUMEPHO B 2-3
pasa, IIpH BO3pacTaHuu Temreparyphl Ha 10°C,
Tabnuua. 1
KuHeTuueckue napameTpsl paaukanbHoii nomuMepusamn AA-N-MMK ([M]=0,6momb/m, [11=6x103 Mons/1.) 1 AA-N-MI'K
(IM]=0,3 1 moan/n, [11=2,9x107 Mmos1b/11,) B BOJHOM pacTBOpE.

Vx10® monn/mxc E,xJIx/Momb
,K AA-N-MMK AA-N-MI'K AA-N-MMK AA-N-MI'K
323 8,10 18
333 9,05 71 67,0 75,2
343 11,90 8,5

Kak m3BectHO [2], MOHM3yIOIMECS MOHOMEPHI NPH PATUKAIBHOW ITOJMMEPH3AIMHd W CONOJIMMEPH3allMd B BOJHBIX
pacTBopax OYeHb UYBCTBUTCJBHBI K M3MEHEHHIO IPHPOABI cpeabl. B akpmmammmax rimkoseBas KHCIOTa CBS3aHA aMHIHON
(>x€cTKOH, MMeIoIell BRICOKHI MOTEHIMAIBHBIN Oapbep IUIsI BHYTPEHHETo BpamieHws) cBs3bio, a B AI'K 3amecturens cBszaH
CIIOKHOA(UPHON (JIETKO BpALIAIONIEHCs) CBs3bl0. [103TOMY cTepuueckue 3arpynHeHus npu nonumepusauunn ATK, HamHOrO
menbire, 4eM y AA-N-MI'K u cremoBaTenbHO aKTUBHOCTb CJIOKHO3()HPHOTO MOHOMEpa HAMHOTO BBINIE YeM y aMHUIHOTO.
Kpome Toro, 31eKTpooTpUIaTENbHOCTD aTOMa KHCJIOPO/A BBIIIE, YEM Y aTOMa a30Ta MO3TOMY IUIOTHOCTh 3JIEKTPOHOB JBOHHOM
CBA3M MOHOMeEpa CJIOXHOTo 3¢upa OyzneT B OOJbIICH CTENEHH CIBUHYTA B CTOPOHY 3aMeCTHTENs. Takoi CIBHI eCTECTBEHHO
MIPUBOANT K BO3pAacTaHHIO peaknuoHHOW crocooHoctn AI'K m3-3a Gomee nérkoro paspeiBa IBoiHOW cBs3u. Ha Himke
MPUBEIEHHBIX CXEMax MpPE/ICTABICHBl Pe3yIbTaThl KBAHTOMEXaHHYECKHX PAaCUeTOB AIICKTPOHHOTO CTPOSHHS ITOJIYYeHHBIX
MOHOMepoB. Kak BUIHO U3 MOJyYEHHBIX pe3yIbTaTOB MOPSAJOK IBOWHOM CBA3U B MOHOMEpaX aKpHJIAMUAOB OKCUKUCIIOT IOYTH
OJIMHAKOB, OJHAKO OOJbIIEC YeM Yy aKPWJIOWIIIHKOJIEBOH KHCIOTHL. IIpyM 3TOM 3apsn YIIepomHOro aroma y ABOHHOW CBsI3H,
TIOKA3bIBAIOMINI HAa PEaKIIMOHHYIO CIIOCOOHOCTh MOHOMEPOB HMEET OTPHUIATEIbHOE 3HAUCHHE U sABIsieTcs HanMeHbnM y AIK.
TakuM o00pa3oM, KBaHTOMEXAaHMYECKHE pacyEéThl MOATBEP)KAAIOT HAIIM BBIBOABI O TNPHYMHE OONBINEH pPeakIHOHHOU
cnocobHoctH AI'K 1O OTHONIEHHWIO K aKpHWJIAMHUIHBIM MOHOMEpaM, KOTOpas 3aK/II04aeTcsi B OONBIIEM OTTSTHBAHUU
3JIEKTPOHHOM TUIOTHOCTH y ABOMHOM CBSA3U CI0KHO3(QUPHOU TPYIIIUPOBKON, YeM aMHUIHOM.
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CXEMA 4 Moaeapb MoJIeKyJI OJy4eHHbIX MOHOMEPOB

BeiBoa. Takum o00pa3oM, W3 TPEACTaBICHHBIX BHINIC JAHHBIX CIEAYET, YTO C IENbI0 TONYyYCHHS HOBBIX
PEaKIIMOHHOCTIOCOOHBIX TOJUMEPOB CO CTUMYJYYBCTBUTCIHHBIMH CBONCTBAMH BIIEPBHIC H3Y4YCHA KHHETHKA paJHKaTbHOW
MOJMMEPHU3aIi aKprwiIaMuio- N-METHJICH- MOJOYHOW W TJIHMKOJICBOW KHCIIOT. Y CTaHOBIICHO, YTO MPOIECC MX PaJUKAITLHON
MOJMMEPU3AMU TTOTYHUHACTCS OOBIYHBIM 3aKOHOMEPHOCTSM HaOMIOJaeMbIM U1 BHHWJIOBBIX MOHOMEPOB, a PEaKIMOHHAs
coco0HOCTh MOHOMepOB Bo3pactaeT B psany AIK>AA-N-MI'K>AA-N-MMK Taxko#i psig akTUBHOCTH OOYCIOBIEH BO TEPBBIX
BO3pacTaHHEM 00BbEMA 3aMECTUTENS] Y BUHIIBHOM IPYIIIBI MOHOMEPA, BO BTOPBIX PAa3IMYHEM MPHPOIBI CBA3U MEXITy BUHIIBHOM
rpynmnoi u 3amectureneM.. Hamuuue B MOHOMEpax HMOHOTE€HHBIX TPYIIN NMPHBOAUT K TOMY, YTO MPUPOJAA PEAKIMOHHOW Cperbl
OKa3bIBaCT CYIIECTBEHHOE BIMSHHME Ha PEAKIMOHHYIO CIHOCOOHOCTH 3TUX MOHOMEpOB. IIpH 3TOM CKOpOCTh MX pagUKaIbHOM
MOJMMEPHU3allMid B KUCIOW M IIEIOYHOU Cpe/axX BBINIC, YeM B HeWTpanbHOU. J[oOaBlneHHe HEHTpalbHON CONMM B WX BOJHBII
pacTBOp TaK K€ MPHUBOIUT K BO3PACTAaHHIO CKOPOCTH mojmMepusanu. HaOmromaembie 3((GEKTH yBETHYCHUS CKOPOCTH
paIMKanbHON MONMMepU3aluu  00ycoBIeHsl BospacTanueM 3HaueHus Kp/Ko»5, uTo cBumeTenbcTByer 06 M3MEHEHHH
PCaKIMOHHON CIMOCOOHOCTH MOHOMEPOB B COOTBETCTBYIOIIMX CpelaX M MOJYUHCHHUIO MpOIecca MOJIMMEPHU3AIMU 3THX
MOHOMEPOB TeOopHH HOHHBIX nap Kabanosa u Tomunesa.
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CO (I1), NI (I1) VA CU (I1) TUZLARI BILAN 3-AMINO-1,2,4-TRIAZOLNING KOMPLEKS BIRIKMALARINI
SINTEZI VA TADQIQOTI
Annotatsiya

3-Amino-1,2,4-triazolning Co (I1), Ni (1) va Cu (I1) tuzlari bilan kompleks birikmalarini sintez usullari ishlab chiqildi, hamda
sintez gilingan kompleks birikmalarning tarkibi, tuzilishi zamonaviy fizik—kimyoviy usullar yordamida o‘rganildi. Ligand 3-
amino-1,2,4-triazol kompleks hosil bo‘lish reaksiyalarida triazol halgasidagi to‘rtinchi azot atomi orqgali koordinatsiyaga uchrashi
aniglandi.

Kalit so‘z: Amitrol, nikel sulat, infragizil spektroskopiya, kompleks, eruvchanlik, ligand, termik analiz.

CHHTE3 U UCCJEJOBAHUE KOMILIEKCHBIX COEUHEHUM 3-AMHAHO-1,2,4-TPHA30JIA C COJISIMH Co
(1), Ni (I) 1 Cu (I1)

AHHOTanUA
Pa3paboTaHbl METOIbI CHHTE3a KOMILIEKCHBIX COeAnHeH i 3-amuno-1,2,4-rpuaszona ¢ comsimu Co (1), Ni (IT) u Cu (II), u3yuenst
COCTaB M CTPOCHUE CHHTE3UPOBAHHBIX KOMILUICKCHBIX COCIMHCHHUI C HCIOJIb30BAHUEM COBPEMEHHBIX (DHU3UKO-XHMMHUYCCKUX
METOJIOB MCCICOBaHHsI. YCTaHOBICHO, YTO B PEAaKIMAX KOMIUIEKCOOOpa3OBaHMs JIMTaHI 3-aMuHO-1,2,4-Tpuaszon
KOOPIUHHUPYETCS uepe3 YETBEPThI aTOM a30Ta TPHA30JILHOTO KOJIbIIA.
KarwoueBbie ciioBa: Amutpol, cyiabdar aukens, MK-crekrpockomnus, KOMIJIEKC, pACTBOPUMOCTb, JIUTaH, TSPMHUYCCKHN aHAIN3.

SYNTHESIS AND STUDY OF COMPLEX COMPOUNDS OF 3-AMINO 1,2,4-TRIAZOLE WITH SALTS Of Co (1),
Ni (11) AND Cu (11)
Annotation

Methods for the synthesis of complex compounds of 3-amino-1,2,4-triazole with Co (I1), Ni (II) and Cu (Il) salts have been
developed, and the composition and structure of the synthesized complex compounds have been studied using modern
physicochemical research methods. It was established that in complex formation reactions the 3-amino-1,2,4-triazole ligand is
coordinated through the fourth nitrogen atom of the triazole ring.

Key words: Amitrol, nickel sulfate, infrared spectroscopy, complex, solubility, ligand, thermal analysis.

Kirish. Ma’lumki tarkibida azot tutgan geterosiklik birikmalar ichidan triazol hosilalari tibbiyotda, qishloq xo°‘jaligida,
kimyoviy texnologiya, farmatsevtika va analitik kimyo sohalarida keng qo‘llanilib kelinmoqda. 1,2,4-Triazol hosilalari gishloq
xo‘jaligida fungitsidlar va gerbitsidlar sifatida [1], tibbiyotda antimikotiklar sifatida keng go‘llaniladi. Masalan, antimikotik
vorikinazol eng ko‘p sotiladigan 200 ta dori gatoriga kiradi [2]. Uning tarkibida faol fragment sifatida 1,2,4-triazol geterohalgasi
mavjudligi bilan katta ahamiyatga egadir.

3-Amino-1,2,4-triazol va uning hosilalari, shuningdek, dorivor moddalar va agrokimyo sohalarida ham keng qo‘llaniladi.
Masalan, 3-aminotriazol hosilalari katalaza [3] va gistidin [4] biosintezining ingibitorlari hisoblanadi. Shuningdek, aminotriazol
hosilalari neyropeptid Y retseptorlari va kuchli CRF1 retseptorlari antagonistlari [5], hamda metionin aminopeptidaza-2
fermentlarining ingibitorlari [7] sifatida qo‘llanilib kelinmoqda.

Adabiyot ma'lumotlari tahlili shuni ko‘rsatadiki, koordinatsion birikmalarning ligandlari sifatida 3-amino-1,2,4-triazol
asosidagi geterohalgali birikmalar yetarlicha o‘rganilmagan. Shu sababli, 3-amino-1,2,4-triazol hosilalarining xossalarini,
tuzilishini va ulardan yangi moddalarni sintez gilish usullarini ishlab chigish amaliy va nazariy jihatdan ahamiyatlidir.

Tajriba qismi. 3-amino-1,2,4-triazolning Co (I1), Ni (II) va Cu (Il) tuzlari bilan komplekslarini sintezi; 0.002 mol
amitrol etanolda eritilib, magnitli mishalkada aralashtirildi. Unga 0.001 mol Co (I1), Ni (II) va Cu (ll) tuzlarining suvli (issiq)
eritmasi tomchilatib qo‘shildi va 3 soat davomida xona haroratida aralashtirildi. Xona haroratida sovugan aralashma filtrlandi va
kristallanish uchun goldirildi. Erituvchining bir necha kun davomida asta-sekin bug‘lanishi natijasida rangli kristallar hosil
bo‘ldi. Hosil bo‘lgan kristallar suvda va etanolda eridi, qutubsiz erituvchilarda erimadi.

Kompleks birimalarning suyuglanish temperaturasi giymatlari hamda element tahlil natijalari 1-jadvalda keltirilgan.

1-jadval

3-Amino-1,2,4-triazol va uning asosida olingan kompleks birikmalarning suyuglanish temperaturasi giymatlari va
element tahlil natijalari
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Ne Tarkibi Rangi % Ts °C Brutto formula Hisoblangan/Topilgan
C H N M
1 L Oq 157-159 C2NsH4 28,6/29,1 4,76/4,26 33,3/32,9
2 [Cu(L)2Cl2] Yashil 69 294-295 C4NsHsCloCu 18,3/18,9 3,07/3,01 42,9/41,8 239
3 [Ni(L)4Clz](H20)2 Siyohrang 71 296-297 CNi16H20Cl0zNi 19,1/20,3 3,19/3,01 44,6/44,2 11,7/11,2
4 [Ni(L)s]SOa Siyohrang 72 290-293 NiC12N24H24504 21,8/21,6 3,64/3,72 51,0/48,9 8,91/9,01
5 [Ni(L)2(CH3COO0)] Binafsharang 70 288-290 NiCsNsH1404 22,4122,9 4,36/4,41 34,9/35,6 18,3/18,9
6 [Co(L)2(NO3)2(H20)2] To‘q qizil 68 292-294 CoCi12N24H24S04 12,4/12,9 3,10/2,81 36,2/35,4 15,2/15,9

Sintez qilib olingan kompleks birikmlarning

1Q spektr taxlili. Ligandning markaziy atom bilan koordinatsiya
markazlarini aniglash magsadida sintez gilingan kompleks birikmalarning 1Q-spektrlari o‘rganildi. C=N bog‘i to‘yingan va
to‘yinmagan, ochiq va yopiq halgali birikmalar tarkibida uchrashiga garab 1450-1850 sm* sohada yutilish hosil giladi [8].Ligand
3-amino-1,2,4-triazolning 1Q-spektrida 1537, 1560 sm sohalarda v(C=N) guruhining valent tebranishlarga tegishli yutilish
chiziglari namoyon bo‘Idi. Kompleks birikmalarda vas(C=N), vs(C=N), v(NHz) funksional guruhlarining simmetrik va assimetrik
valent tebranishlariga tegishli bo‘lgan yutilish sohalarida ligandnikiga nisbatan o‘zgarishlar kuzatildi (1-jadval). 3-Amino-1,2,4-
triazolning metal atomiga koordinatsiyalanishi natijasida vas(C=N), vs(C=N) guruhlarining xarakteristik chiziglarida 10 sm*
gacha farg bilan siljishi kuzatildi. Kompleks birikmalarda ligand spektrida ko‘zatilmagan v(M-N) bog‘larining tebranishiga
tegishli bo‘lgan 474, 495, 475, 490 va 425 sm-* sohalarda yangi yutilish chiziglarining hosil bo‘lishi, triazol halgasidagi to‘rtinchi
azot atomi orgali koordinatsiyaga uchraganligini ko‘rsatadi. 3-amino-1,2,4-triazol bilan kvant-kimyoviy hisoblashlar natijasi,
metal atomi liganddagi to‘rtinchi azot atomi orqali koordinatsiyaga uchrashi to‘g‘risidagi nazariy ehtimollik gilingan. Ligandning
metall ionlariga koordinatsiyaga uchrashi halgadagi to‘rtinchi azot atomi orgali amalga oshishi tasdiglandi. Birikmalar 1Q-
spektrlarining taxlil natijalari 2- jadvalda keltirilgan:

2- jadval
3-Amino-1,2,4-triazol va uning asosida olingan kompleks birikmalar 1Q-spektrlarinig taxlil natijalari
Modda vasC=N vsNH2 vC-H 3 NH2 vC-N vsC=N 3 NH vas NH2 3=C-H vM—N
L 1537, 1271, 3057, 1593 1213 729 877 3331, 1425 -
1560 1373 2931 3414
[Cu(L)2Cl2] 1535 1288 2897 1608 1217 725 842 3369 1477 474
1543 1419
[Ni(L)4Cl2](H20)2 1508 1295 2775 1629 1247 740 850 3630 1450 495
1555 1400
[Ni(L)s]SO4 1501 1215 2850 1637 1284 748 983 3630 1420 475
1508 1284
[Ni(L)2(CH3COO)z] 1527 1213 2845 1647 1280 745 979 3568 1458 490
1577 1280
[Co(L)2(NOs)2(H20)] 1571 1240 2802 1691 1240 779 949 3034 1415 425
1320 3154
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1 —rasm:3-Amino 1,2,4-triazolning (A) va [Ni(C2NsH4)2(CHz COO)2] ning (B) 1Q-spektrlari
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3 — rasm:Cu(C2N4H4)2Cl2(A)va[Co(C2N4Ha)2 (NOs)2(H20)2] (B) kompleks birikmalarining 1Q-spekirlari

Moddalarning termik taxlili natijalari. Sintez gilingan koordinatsion birikmalarning tarkibi va tuzilishini o‘rganish
ularning termogravigrammalarini olish bilan to‘Idirildi. Termik analiz natijalarida issiqlik effektlari tabiati, birikmalarning termik
parchalanishini kuzatilishi, effektlarning temperature intervali va uning tabiati, xuddi shunday effekt intervalidagi prosentlardagi
massa Yo‘qotilishi keltirilgan. Termik analiz natijasida kompleksning parchalanishini va suyuglanishini, ligandning
koordinatsiyalanishi, komplekslarning termoliz jarayonidagi oxrigi mahsulotlar aniglandi (3-jadval).

Sintez gilib olingan [Ni(C2N4H4)s]SO4 kompleks birikmasining termik tahlili 20°C dan 1000°C gacha bo‘lgan harorat
oralig‘ida amalga oshirildi (4A-rasm). Umumiy parchalanish 50-780° C oraliglarida kuzatildi. Dastlab 50-225°C oralig‘ida 0,591
mg, ya’ni 16,174 % massa yo‘qotilganligi va endotermik effect kuzatildi. Intensiv massa yo“qotilishi 230-515°C oralig‘ida 0,988
mg, ya'ni 27,067 % ni tashkil etdi va ekzotermik effekt kuzatildi. 560-780°C da sintez gilingan komplekslarning
termogravigrammalariga oxirgi ta'sirlar metall oksidlarining hosil bo‘lishi bilan bog‘lig. Bu oraligda parchalanishning migdori,
parchalanishning 31.128% ya'ni 1,137 mg tashkil gildi. 780°C dan keyin o°zgarish kuzatilmadi. Termik analiz natijalariga ko‘ra,
kompleks birikmalar tarkibida suv molekulalari yo‘qligi va metal oksidi golganligi aniglandi [9].

Sintez qilib olingan [Ni(L)4Cl2](H20)2 kompleks birikmasining termik analizi 20°C dan 1000°C gacha bo‘lgan harorat
oraligida amalga oshirildi (4B-rasm). Umumiy parchalanish 50-780° C bo‘lgan oraliglarda kuzatildi. Dastlab 40-230°C
oralig‘ida 1,329 mg, ya'ni 14,155 % massa yo‘qotilgan va ekzotermik effekt kuzatildi. Bundan kompleks birikma tarkibida suv
molekulalarining borligi aniglandi. Intensiv massa yo‘qotilishi 230-470°C oralig‘ida 1,687 mg, ya'ni 17,966 % ni tashkil etdi va
ekzotermik effekt kuzatildi. 470-880°C da o‘rganilayotgan kompleksning termogravigrammasidagi oxirgi ta'sirlar metall
oksidining hosil bo‘lganligini ko‘rsatdi. Bu oraligda parchalanishning miqdori 46.363% ya'ni 4.354 mg. 880°C dan keyin
o‘zgarish kuzatilmadi.
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4 — rasm:[Ni(C2N4H1)s]SO4 (A) va [Ni(C2NaH4)4Cl2](H20)2(B) kompleks birikmalarining termogrammasi

Sintez qilib olingan [Co(C2N4H4)2(NO3)2(H20)2] kompleks birikmasining termik analizi 20°C dan 1000°C gacha bo‘lgan
harorat oralig‘ida amalga oshirildi (5A-rasm). Umumiy parchalanish 40-875°C bo‘lgan oraliglarda kuzatildi. Dastlab 50-250°C
oralig‘ida 0,179 mg, ya'ni 2.735 % massa yo‘qotilgan va endotermik effect kuzatildi. Bu massa migdori kompleks birikma
tarkibida suv molekulalarining borligini ko‘rsatdi. Intensiv massa yo‘qotilishi 365-580°C oralig‘ida 5,580 mg, ya’'ni 85,069 % ni
tashkil etdi va ekzotermik effekt kuzatildi. 580-875°C da sintez gilingan kompleksning termogravigrammasidagi oxirgi effekt
metall oksidining hosil bo‘lishi bilan bog‘lig. Bu oraliqda parchalanishning miqdori, parchalanishning 8.382% ya’ni 0,550 mg
to‘gri keldi. 875°C dan keyin o‘zgarish kuzatilmadi. Termoliz natijasida ohirgi mahsulot sifatida metal oksidi golganligi
aniglandi.

Sintez qgilib olingan [Ni(C2NsH4)2(CH3COO)2] kompleks birikmasining termik tahlili ham 20°C dan 1000°C gacha
bo‘lgan harorat oralig‘ida amalga oshirildi (5B-rasm). Umumiy parchalanish 40-790°C bo‘lgan oraliglarda kuzatildi. Dastlab 40-
180°C oralig‘ida 0.450 mg, ya'ni 11,608 % massa yo‘qotilishiga to‘gri kelgan ekzotermik effekt kuzatildi. Intensiv massa
yo“qotilishi 325-520°C oralig‘ida ekzotermik effekt shaklida 0,796 mg, ya'ni 20,537 % ni tashkil etdi. 520-880°C da oralig‘idagi
oxirgi ta'sirlar metall oksidining hosil bo‘lishi bilan bog‘lig. Bu oraligda parchalanishning miqdori 25,392% ni, ya’ni 0,984 mgni
tashkil qgildi. 880°C dan keyin o‘zgarish kuzatilmadi.

LYCANOSR PH=9.42 AN LeNICHICODRH2D
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5 — rasm:[Co(C2N4Ha)2 (NO3)2(H20)2] (A) va[Ni(C2NsH4)2(CHs COO)2] (B) kompleks birikmalarining termogrammasi
3-Jadval
Sintez gilingan komplekslarning termik tahlil natijalari
Birikma Termoeffekt Termoeffekt Yo‘qotilgan massa Termoliz maxsuloti
Temperatura tabiati Topilgan, % Hisoblangan, % tarkibi
[Cu(L)2Cl2] 40-325 °C Ekzo 80,644 80,985 Cuo
450-730 °C Ekzo 19.356 %
[Ni(L)s]SOs 50-225 °C Endo 68,872 69,152 NiO
230-515°C Ekzo 31.128 %
[Co(L)2(NOs)2(H20)2] 50-250°C Endo 85,069 85,369 CoO0
365-875 °C Ekzo 14,931 %
[Ni(L)4Clz](H20)2 40-230 °C Ekzo 78,504 79,103 NiO
230-470°C Ekzo 21,496 %
[Ni(L)2(CH3COO0)z] 40-230 °C Ekz0 74,308 74,875 NiO
230-470 °C Ekzo 25,392 %

Hosil bo‘lgan komlekslarni SEM yordamida o‘rganish.

Yangi hosil gilingan komplekslarni skanerlovchi elektron mikroskop (SEM) yordamida o‘rganildi (6,7-rasm). Tahlil
natijasida hosil bo‘lgan kompleks birikmalardagi uglerod, kislorod, azot va metallarning migdorlari aniglandi. SEM natijasida
olingan ma‘lumotlar asosida ligand bilan metall ionlarining koordinatsiyalanishi tufayli ligandlar mikrostrukturasining o‘zgarishi
kuzatildi. Ko‘plab metall cho‘qgilar qayd gilishi orgali kompleks hosil bo‘lganligi isbotlandi.

Sintez gilingan ligand va komplekslardagi elementlarning miqdorlari SEM-ED metodi yordamida analiz qilindi.
Analizdan olingan ma'lumotlarda kompleks tarkibidagi elementlar massalarining foiz nisbati aniglandi. Bu esa komplekslarning
brutto formulasini keltirib chigarish imkonini berdi. Keltirilgan formulalarga asoslanib komplekslarning tarkibi aniglandi.
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6 — pacm: [Ni(C2N4H4)4Cl2](H20)2 MukpocTpykTypacu
@aiin  MNpaeka DPopmar Bug  Cnpaska
'MG1 (1 St) Element Line Mass Atomd
C K 14.95+0.84 18.38+0.85
i K 47.32+8.11 49.66%0.11
0 K 32.69+8.13 38.83+0.12
Na K 8.14+8 .81 B.09+8 .81
Mg K e.1e+6.81 6.06%0 .08
Si K ©.88+0.081 e.84+0.08
S K 8.11+0.081 8.085+0 .00
C1 K 3.69+0.83 1.53+8.81
K K e.13+6.81 6.85+6 .08
Ca K B.37+8.81 8.14:+8.01
Co L 8.42+0 .82 B8.085+0 .00
Total lee.ee 1ee.ee

7 — pacm: [Co(C2N1sH4)2(NOs)2(H20)2] muxpocTpykTypacu
Tadgiqot natijalari asosida olingan kompleks birikmalarning taklif gilingan tuzilishlari
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Xulosa. 3-Amino-1,2,4-triazolning Ni (I1), Cu (1) va Co (ll) tuzlari bilan komplekslarini sintez gilish usuli ishlab

chigildi va suvda yaxshi eriydigan kompleks birikmalar olindi. O'tkazilgan fizik-kimyoviy tadgigot natijalari asosida sintez
gilingan kompleks birikmalarda metall ioni ligand molekulasi bilan triazol halgasidagi to‘rtinchi azot atomi orqali
koordinatsiyaga uchraganligi aniglandi. Sintez qilingan kompleks birikmalar tarkibi va tuzilishining element, termik,
skanerlovchi elektron mikroskop hamda 1Q-spektroskopik tahlil natijalariga asosan komplekslar tarkibi [Ni(C2NHa4)s]SOs,
Cu(C2N4Ha1)sClz, [Ni(C2NaH4)2(CH3COO)2], [Co(C2N4H4)2(NOs)2(H20)2] va [Ni(C2N4H4)4Cl2]2H20 formulalarga to‘g‘ri kelishi
aniglandi.
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DORIVOR KO‘Z PLYONKALAR TARKIBIDA BIOLOGIK FAOL MODDA NANOZARRACHALARI
SHAKLLANISHI VA ULARNING POLIMER ASOSDAN AJRALIB CHIQISH KINETIKASI
Annotatsiya
Ushbu maqola ko‘zdagi virusli kasalliklarni davolashga yo‘naltirilgan plyonka ko‘rinishidagi dori vositalarini olishga
bag‘ishlangan. Dorivor ko‘z plyonkalari polimer asos, biologik faol modda va plastifikatordan tarkib topgan. Tanlab olingan
biologik faol modda polifenol-gossipolning Na-KMS bilan hosil gilgan kimyoviy birikmasi hisoblanadi va virusga garshi
interferon induksiyalovchi xususiyatga ega. Tarkibida turli migdorda biologik faol modda saglagan dorivor plyonkalar olindi va
olingan plyonkalar tarkibidan biologik faol modda nanozarrachalari shakllanishi va ularning polimer asosdan ajralib chigish
kinetikasi o‘rganildi.
Kalit so‘zlar: Dorivor ko‘z plyonkalari, biologik faol modda, iduktor interferon, ajralib chigish kinetikasi, nanozarrachalar.
shakllanishi.

O®OPMUPOBAHUE HAHOYACTHUL BUOJJOI'MYECKH AKTUBHBIX BEIIIECTB B IEKAPCTBEHHBIX
TJIA3HBIX INIEHKAX U KHHETHKA WX BRICBOBOXJIEHWS U3 MOJUMEPHOI OCHOBBI
AHHOTAIHSI
JlaHHas1 cTaThsl MOCBSIIEHA ITOJYYSHHUIO NIPENapaToB B JopMe IUICHKH, HAIpaBJICHHBIX Ha JICYCHUEe BUPYCHBIX 3a00JIeBaHHUH TJ1a3.
I'Ma3HBIX JIEKapCTBEHHBIX IUIEHOK COCTOST W3 IOJIMMEPHOI OCHOBBI, OMOJIOTHMYECKH aKTHBHOTO BEIIECTBA W IUIACTH(HUKATOPA.
BribpanHOe OHONIOTHYECKH aKTHBHOE BEIIECTBO MPEACTABIIET COO0H XUMHUYECKYI0 KOMOMHAINIO mordeHoa-roccumnona ¢ Na-
KMIL] n obnagaer mpOTHBOBHPYCHBIM HHTEP(HEPOHUHIYIUPYIOIIUM CBOWCTBOM. BBUTH IMONYYeHBI JEeKapCTBEHHBIEC IUICHKH,
COZEpXKAIINe PA3TMIHOE KOIMNIECTBO OMOJIOTHUECKN aKTHUBHBIX BEIIECTB, M M3Y4eHO 0Opa30oBaHWE HAHOYACTHI[ OMOIOTHYECKH

AKTHUBHBIX BEIIECTB U3 TOMYIEHHBIX INICHOK M KWHETHKA HX BBICBOOOKICHNUS U3 TIOJIMMEPHOH OCHOBHI.
KnroueBsbie ciioBa: JIekapCTBEHHBIX TJIa3HBIX IIGHOK, OMOJIOTMUECKH aKTHBHOE BEIIECTBO, MHAYKTOP MHTep(hepoHa, KHHETHKA
BBICBOOOK/IeHHUSI, (HOPMHUPOBAHUE HAHOYACTHII.

FORMATION OF NANOPARTICLES OF BIOLOGICALLY ACTIVE SUBSTANCES IN DRUG EYE FILMS AND
THE KINETICS OF THEIR RELEASE FROM THE POLYMER BASE
Annotation

This article is devoted to obtaining preparations in the form of a film aimed at the treatment of viral eye diseases. Ophthalmic
drug films consist of a polymer base, a biologically active substance and a plasticizer. The selected biologically active substance
is a chemical combination of polyphenol-gossypol with Na-CMC and has an antiviral interferon-inducing property. Medicinal
films containing various amounts of biologically active substances were obtained, and the formation of nanoparticles of
biologically active substances from the obtained films and the kinetics of their release from the polymer base were studied.
Keywords: Ophthalmic drug films, biologically active substance, interferon inductor, release kinetics, nanoparticle formation.

Kirish. Tibbiyot amaliyotida organizmga Kiritiladigan dori vositasining terapevtik konsentratsiyasini boshqarish juda
muhim hisoblanadi. Terapevtik konsentratsiyani yuqori va pastki chegara oralig‘ida saglash uchun dori vositasining takroriy
go‘llash vaqgtini nazorat gilish giyin. Dori vositasi tanaga Kiritilishi bilan avval terapevtik konsentratsiya ko‘tarilib, keyin
pasayadi. Ko‘pincha dori vositasining terapevtik konsentratsiyasi biroz muddat yuqori chegaradan oshib ketadi va dori vositasi
sog‘lom organlarga salbiy ta’sir ko‘rsatishi mumkin. Ma’lum vaqtdan so‘ng esa dori vositasining terapevtik konsentratsiyasi
pastki chegaradan tushib ketadi va dori vositasining samaradorligi kamayib ketadi[1].

Tibbiyotda qo‘llaniladigan dori vositalari asosiy ikki qismdan, ya’ni biologik faol modda va to‘ldiruvchidan tashkil
topgan. Dori vositasi tarkibidagi biologik faol modda uning fiziologik va biologik effektini ta’minlaydi. Dori vositasi tarkibidagi
to‘ldiruvchi esa biologik faol moddaning mavjud bo‘lish vaqtini ta’minlaydi.

Polimer asos sifatida tanlanadigan polimerlar asosan tabiiy polimerlar, ularning hosilalari va poliefirlardir. Bunday
polimerlar bioparchalanuvchanligi, biomosligi va murakkab efir bog‘larining oson gidrolizlanishi bilan muhim ahamiyatga ega.

Dori vositalarini polimerlar bilan kapsulalash orgali biologik faol moddaning farmokokinetikasini nazorat gilish imkonini
beradi[2]. Shu kabi hususiyatlarga ega va farmatsevtika sanoatida keng go‘llaniladigan polimerlarga sintetik polimerlardan
polilaktat kislota (PLK) [3], poliglikol kislota (PGK)[4], sut kislota va glikol kislota sopolimeri (PSGK)[5], poliakril kislota[6],
polikaprolaktam (PKL)[7] va polietilen oksid (PEO)[8], shuningdek tabiiy polimerlardan albumin[9], jelatina[10], alginat[11],
kollagen[12], KMS[13-15] va xitozan[16] kabi polimerlarni misol sifatida keltirish mumkin.
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Polimer nanozarrachalar farmatsevtika sanoatida faol go‘llanilishini belgilovchi eng muhim hususiyatlari
o‘lchamlari-shakli, kapsulalash effekti va zetta potensiali hisoblanadi.

Materiallar va metodlar. Mazkur tadgigot ishida polimer asos sifatida almashinish darajasi (AD) = 0.87 va
polimerlanish darajasi (PD) = 1100 ga teng bo‘lgan tozalangan Na-KMSning ASDA FOOD markasi (“PROMXIM IMPEX”,
Oc‘zbekiston) tanlab olindi. Biologik faol modda sifatida esa “Selagrip” (FS 42Uz-1554-2021 Polimerlar kimyosi va fizikasi
instituti, O*zbekiston) tanlandi. Plastifikator sifatida tibbiyot glitserinidan (“RADIKS”, O‘zbekiston) foydalanildi.

Dastlab tozalangan Na-KMSning suvdagi 1-2 % li eritmasi tayyorlandi. Bunda Na-KMS tarkibidagi asosiy modda
miqdori hisobga olindi. Olingan eritmalar filtirlash orgali erimay qolgan gismlar va gel fraksiyalardan tozalandi. Filtrlangan
eritmalarga Na-KMSning quruq massasiga nisbatan 10, 20 va 30 % miqdorda “Selagrip” biologik faol moddasi qo‘shildi va 20
dagiga davomida mexanik aralashtirildi. Hosil bo‘lgan eritma xlorid kislotasining (HCI) 0,1 n.li eritmasi yordamida titrlab, rN
ko‘rsatgichlari pH:8,6; pH:7,4; va pH:4,3 bo‘lgan eritmalar olindi. Olingan eritmalarga plastifikator qo‘shildi va ultratovushli
dispergatorda (UTD) 5 dagiga davomida ishlov berildi. Tayyor bo‘lgan eritmalardan plyonkalar olindi va olingan plyonkalar
tarkibida shakllangan biologik faol modda nanozarralarining shakli, o‘lchami va morfologik tuzilishi atom kuchlanishli
mikroskopiya (AKM) (Agilent 5500, AQSH) tadgiqot metodi orgali o‘rganildi. Olingan dorivor plyonkalar tarkibidan biologik
faol moddaning ajralib chigish kinetikasi UB-spektroskopiya (SPECORD 200, Analytik Jena, Germaniya) metodi yordamida
tahlil gilindi.

Olingan natijalar va ularning tahlili. Biologik faol modda asosida zarur fizik-mexanik hususiyatlarga ega bo‘lgan
dorivor plyonkalar olish imkoniyati mavjud emas. Shuning uchun dorivor plyonkalardagi biologik faol modda migdorini tartibga
solish va zarur fizik-mexanik hususiyatlarga ega plyonkalar tayyorlash uchun tozalangan Na-KMS namunalaridan polimer asos
sifatida foydalanildi. SelAgrip biologik faol moddasi dialdegid Na-KMSning polifenol-gossipol bilan hosil gilgan kimyoviy
birikmasi hisoblanadi. Tozalangan Na-KMS namunalaridan eritmalar tayyorlandi va olingan eritmalar tarkibiga turli migdorda
biologik faol modda kiritgan holda dorivor bioeruvchan plyonkalar olindi. Olingan dorivor ko‘z plyonkalarining (DKP) umumiy
erib ketish vaqtiga biologik faol modda miqdorining ta’siri o‘rganildi (1-jadval).

ularning

1-jadval
Dorivor plenkalarning to‘liq erib ketish vaqtiga biologik faol modda miqdorining ta’siri
Tozalangan
Na-KMS Plenka galinligi (mkm) Biologik faol modda migdori, % Toliq erib ketish vagti, soat

AD PD
42 10 4,5

0,87 1100 41 20 5,7
42 30 6,8

Biologik faol moddaning ishqoriyligi yugori bo‘lganligi sababli, olingan plyonkalarni to‘g‘ridan-to‘g‘ri dorivor
plyonkalar sifatida qo‘llash imkoniyati mavjud emas. Olingan plyonkalarni dorivor plyonkalar sifatida go‘llash uchun ularning
rN ko‘rsatgichlari ko‘z uchun zararsiz darajaga keltirilishi kerak. Bunda, dorivor plyonkalarning rN ko‘rsatgichlari ko‘z
suyuqgligiga mos darajaga keltirildi va dorivor plyonkalarning to‘liq erib ketish vaqtiga rN ko‘rsatgichining ta’siri o‘rganildi (2-
jadval).

2-jadval
Dorivor plenkalarining to‘lig erib ketish vaqtiga rN Ko‘rsatgichining ta’siri (Sbfm-20 %)
AD PD Plenka galinligi (mkm) Dorivork;(n)l‘)g:tl;zii(lirining ™ To‘liq erib ketish vagti, soat
42 8,6 58
0,87 1100 41 7.4 11,4
42 4,3 16,9

Dorivor plyonkalarning rN ko‘rsatgichi 7,4 bo‘lgan va umumiy erish vaqti 11,4 soat bo‘lgan namunalar eng optimal
namuna sifatida tanlandi. Olingan dorivor plyonkalarning rN ko‘rsatkichlari o‘zgarishi va dorivor plyonkala tarkibiga nisbatan
kichik molekulali biologik faol modda kiritilishi natijasida dorivor plyonkalarning fizik-mexanik hususiyatlari yomonlashadi va
dorivor plyonkalarga qo‘yilgan talablarga javob bermaydi. Ushbu kamchilikni bartaraf etish magsadida dorivor polimer
plyonkalar tarkibiga turli migdorda plastifikator qo‘shish orgali polimer plyonkalar olindi va ularning fizik-mexanik hususiyatlari
tahlil gilindi (1-rasm).
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20 -
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1-rasm. Plastifikator-glitserin migdorining DKPning fizik-mexanik xususiyatlariga ta’siri (pH-7,4 plyonka galinligi — 40 mkm)

Plastifikator sifatida tibbiyot glitserinidan foydalanildi. Olingan namunalarning tahlili natijasida tarkibida 0,5 %
miqdorda plastifikator tutgan polimer plyonkalar optimal namuna sifatida tanlandi.

DKPIlarining erish jarayonida, dastlab polimer asosning bo‘kishi sodir bo‘ladi. Ushbu bosgich o‘z-o‘zidan sodir
bo‘ladigan fiziologik jarayon bo‘lib, biologik faol moddaning polimer asosdan ajralib chigishi sekinlik bilan amalga oshadi.
Dorivor ko‘z plyonkalari tarkibidagi biologik faol moddaning polimer asosdan ajralib chigish kinetikasi bo‘yicha tadgigotlar UB-
spektroskopiya usuli yordamida olib borildi.

DKP eritmalarining optik zichliklari har soatda avtomatik tarzda o‘lchab borildi va eritma tarkibidagi biologik faol
moddanining migdori va to‘liq ajralib chigish vagqti tahlil gilindi.
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Olingan tadgiqot natijalariga ko‘ra, DKP eritmalarining optik zichligi vaqt o‘tishi bilan ortib bordi va 12 soatdan keyin
o‘zgarmasdan goldi. Bundan DKP 12 soatgacha terapevtik konsentratsiyani ta’minlab beradi degan xulosaga kelishimiz
mumkin.(2-rasm).
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2-rasm. DKP tarkibidan biologik faol modda ajralib chigishining vaqtga bog‘ligligi

Shuningdek, DKP tarkibidagi biologik faol moddaning ajralib chigish tezligiga rN ko‘rsatkichining ta’siri o‘rganildi.

DKPIlarning rN ko‘rsatkichlari pasayishi bilan biologik faol moddaning DKPdan ajralib chigish tezligi kamayib boradi.
DKPning rN ko‘rsatkichi 8,6 ga teng bo‘lgan namunada biologik faol moddaning ajralib chigish tezligi eng yuqgori. Bu esa
DKPning ta’sir muddatini yetarlicha uzaytirish imkoniyatini kamaytiradi. Shuningdek, ushbu DKPlari ishqoriyligi yuqori
bo‘lganligi sababli ko‘zga salbiy ta’sir ko‘rsatadi. rN ko‘rsatkichi 4,3 ga teng bo‘lgan DKPlar yetarlicha shaffoflikga ega
bo‘Imaganligi uchun ko‘zning ko‘rish darajasiga salbiy ta’sir giladi. Tadqiqot natijalariga ko‘ra, rN ko‘rsatkichi 7,4 ga teng
bo‘lgan DKPIlari eng magbul namuna sifatida tanlandi. Ushbu DKPlari ko‘zga salbiy ta’sir qilmaydi, ta’sir muddati yetarlicha
uzaytirilgan va optik jihatdan shaffof hisoblanadi.

Tadgiqgotning keyingi bosgichida DKP tarkibida biologik faol moddaning shakllanishi o‘rganildi. Polimer asosdan fargli
o‘laroq, nisbatan kichik polimerlanish darajasiga ega bo‘lgan biolgik faol modda tarkibida gossipolning katta o‘lchamli gidrofob
hususiyatga ega bo‘lgan gismlari mavjud. Bu esa dorivor ko‘z plyonkalari olinishining quritish bosgichida polimer asos
strukturasida biologik faol moddaning nanozarrachalari shakllananishiga olib keladi. Polimer asos va biologik faol moddaning
erish hususiyatlari bir-biridan farq gilganligi sababli, eruvchanligi nisbatan yaxshi bo‘lgan NaKMS biologik faol modda atrofini
o‘rab oladi va natijada aglomeratsiya jarayoni sodir bo‘lishiga to‘sqinlik giladi.

Tarkibida turli migdorda (10%, 20%, 30%) biologik faol modda tutgan DKP namunalarida nanozarrachalar shakllanishini
o‘rganish magsadida atom kuchlanish mikroskopiyasi (AKM) usuli yordamida tadgiqotlar olib borildi (3-rasm).
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3-rasm. DKP tarkibida biologik faol modda nanozarrachalarining shakllanish elektron mikrofotografiyasi.
a. 10%, 6. 20%, c. 30%06uonoruk ¢paoa moana tyrran JIKII.

AKM usuli yordamida olib borilgan tadgiqotlar natijalarning tahlili shuni ko‘rsatdiki, DKP tarkibida biologik faol
moddaning miqdori ortishi bilan nanozarrachalar o‘lchami ortib boradi. Bu jarayonni gisman bo‘lsada aglomeratsiya bo‘lishi
bilan izohlash mumkin. Biologik faol modda nanozarrachalarining o‘lchami DKPning tibbiy-biologik hossalariga ta’siri
o‘rganildi.Olingan natijalar asosidao‘lchami 5-24 nm. bo‘lgan nanozarrachalar tutgan namunaning (10%) terapevtik effekti
nisbatan pastligi va o‘lchami 46-95 nm.bo‘lgan nanozarrachalar tutgan namunaning (30%) toksiklik darajasi belgilangan
meyorlardan yuqori ekanligi aniglandi. Shuningdek, o‘lchami 14-52 nm. bo‘lgan nanozarrachalar tutgan namunaning (20%)
barcha tibbiy-biologik hususiyatlari ko‘z uchun go‘llaniladigan dori vositalari olish uchun go‘yilgan talablarga mos ekanligi
bo‘yicha xulosalar qilindi.

Optimal namuna sifatida tanlangan tarkibida 20 % substansiya tutgan dorivor plenkalarning rN ko‘rsatgichlari turli
bo‘lgan namunalar olindi va ularning fizik-kimyoviy, fizik-mexanik xossalari o‘rganildi hamda polimer asosda nanozarrachalar
hosil bo‘lishiga rN ko‘rsatgichining ta’siri AKM metodi yordamida tadqiq etildi. Bunda rN ko‘rsatkichlari 8,6; 7,4 va 4,3 bo‘lgan
dorivor plyonkalar olindi hamda AKM metodi yordamida tahlil gilindi. Olingan AKM elektron mikrofotografiyasi tahlili shuni
ko‘rsatdiki, dorivor plyonkalarning rN ko‘rsatkichlari kamayib borishi bilan plyonkalar tarkibidagi biologik faol modda
nanozarrachalarining o‘lchamlari ortib borgan (4-rasm).

Bunda dorivor plyonkalar tarkibida polimer asos vazifasini bajaruvchi Na-KMS rN ko‘rsatkichi kamayib borishi bilan
Na-N-KMS sopolimer tuzilishiga o‘tadi va suvda erish xossasi kamayib boradi. Natijada dorivor plyonkalarning qurish
jarayonida gidrofob gismlarning o‘zaro aglomeratsiya jarayoni osonlashadi va nanozarrachalarning o‘lchami kattalashib boradi.
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4-rasm. DKP tarkibida biologik faol modda nanozarrachalari shakllanishining pHza bog*liglik elektron mikrofotografiyasi.
a. pH:8,6; 6. pH:7,4; c. pH:4,3 6ynean J[KII
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Olingan natijalar tahlili asosida dorivor plyonkalarning rN ko‘rsatkichlari 7,4 bo‘lgan na’munalar zarracha o‘lchami va

tibbiy-biologik hossalari jihatidan optimal na’muna sifatida tanlandi.

Xulosa. Biz taklif etayotgan mualliflik yondashuvi natijasida, ko‘zdagi virusli kasalliklarga garshi bioeruvchan polimer

asosida tarkibida biologik faol modda prolongatsiya gilingan yangi shakldagi dori vositalari yaratildi va ularni tibbiyot
amaliyotida qo‘llash orqali dori vositasining terapevtik konsentratsiyasi bilan bog‘lig muammolar ijobiy hal etildi.
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SIMULATION OF THE PROCESS OF OBTAINING DIMETHYL ETHER
Annotation

The article considers the process of modeling the production of methanol and dimethyl ether. The amount of substances at the
outlet of the reactor was analyzed by the chromatographic method. The determination of DME, methanol, water is carried out on
a Porapak T column. The mathematical description of the industrial apparatus does not take into account the inhibition of
diffusion in the pores of the catalyst, and large catalyst granules are considered as objects with a certain effective activity. In a
laboratory experiment, fine enough granular fractions were used to determine the actual activity.

Key words: Synthesis gas, methanol, DME dimethyl ether, temperature, dehydration, conversion, catalyst, mathematical
modeling.

MOJEJIUPOBAHUE ITPOLECCA IIOJYYEHUS JUMETHJID®UPA
AnHOTanuUst

B cTaThe paccMOTPEH IPOLEcC MOJCIUPOBAHHS MPOM3BOJCTBA METaHONIA M AUMETWIOBOro s¢upa. KoimdecTBo BeliecTB Ha
BBIXOZIC U3 PEaKTOpa aHAJIM3UPOBaNM Xpomarorpapudeckum meronoMm. Ompexnenenue JIMD, MeraHona, BOABI IPOBOJAT Ha
kosionke Porapak T. IIpu MaTeMaTH4eCKOM ONHMCAHMHU MPOMBIIUICHHOTO allapara He yYWThIBaeTcsi TopMoxkeHHe auddysuu B
Hopax KaTajlu3aTopa, a KpYHHBIE TpaHyJbl KaTajlu3aTopa pacCMaTPHUBAIOTCSA KaK OOBEKTHI C ONpeleneHHOH 3((eKTUBHON
AKTHBHOCTBIO. B XoJe 1ab0paTopHOro 3KCHEPUMEHTa UCIIOIb30BAIMCH JOCTATOYHO MEJIKUE 3epHUCTBIC (PAKIMH, YTOOB! ObLIa
omnpeneneHa GakTuyeckas akTHBHOCTb.

KunroueBbie cioBa: CuHTe3-ra3, MeTaHoJ, AUMETHIOBBIH 2¢up IMD, Temneparypa, neruaparanus, KOHBEPCHs, KaTaau3aTop,
MaTeMaTH4eCKOe MOJICIIHPOBAHHUE.

DIMETILEFIR OLISH JARAYONINI MODELLASHTIRISH
Annotatsiya

Magqolada metanol va dimetilefir olish jarayonlarini modellashtirish jarayoni ko‘rib chigildi. Reaktordan chigishda moddalar
miqdori xromatografik yo‘l orgali tahlil gilindi. DME, metanol, suvni aniglash Porapak T li kolonkada o‘tkaziladi. Sanoat
apparatining matematik tavsifida katalizator g‘ovaklaridagi diffuzion ingibirlanish hisobga olinmaydi va vyirik katalizator
granulalari ma’lum bir samarali faoliyatga ega bo‘lgan ob’ektlar sifatida qaraladi. Laboratoriya tajribasi davomida etarlicha
mayda donador fraksiyalardan foydalanilgan, shuning uchun haqgigiy faollik aniglanadi.

Kalit so‘zlar: Sintez-gaz, metanol, dimetilefir DME, harorat, degidratlash, konversiya, katalizator, matematik modellashtirish.

Kirish. Hozirgi vaqtda jahonda dimetil efir dizel yoqilg‘isiga mugobil energiya manbai sifatida garalmogda. Sintez-
gazdan dimetilefir sintezi bevosita yoki bilvosita usullarda amalga oshiriladi. Dimetilefirning bevosita sintezi uchun ikki xil:
metanol sintezi katalizatori va metanolni degidratlash katalizatorini saglovchi kompozitsiyalar ishlatiladi. Dimetil efir-
dimetilsulfat, metilatsetat va etilen, propilenlar kabi kimyoviy moddalar ishlab chigarish uchun muhim kimyoviy xomashyo
hisoblanadi, shuningdek aerozolli ballonlar uchun ekologik jihatdan xavfsizdir. Dimetilefir fizik xossalari bo‘yicha suyultirilgan
neft gazlarga o‘xshash va mos ravishda xuddi shu sharoitlarda saglanishi mumkin, oson tashiladi. Dimetilefir etilen, propilenlar
ishlab chigarishda metanolni almashtirish sifatida foydalanilishi mumkin. Dimetilefirni yoqilg‘i yoki yoqilg‘iga go‘shimcha
sifatida ishlatish kislorodning yuqori miqdori va dimetilefirning molekulyar tuzilishida C-C bog‘lari yo‘qligi tufayli
mashinalardan chigayotgan chigindi gazlarning atrof-muhitni ifloslantirishini kamaytiradi[1].

Mavzuga oid adabiyotlarning tahlili. Dunyoda olib borilayotgan tadgigotlar shuni ko‘rsatmoqdaki, tarkibida uglerod
bo‘lgan turli xom ashyoni gimmatbaho kimyoviy mahsulotlarga gayta ishlash mumkin. Qayta ishlash g‘oyalaridan biri - bu xom
ashyoni (ko‘mir, neftni gayta ishlash zavodlaridan gaz, tabiiy gaz, maishiy chigindilar va boshqgalar) oksidlab, is gazi va
vodorodga aylantirishdir [5]. Is gazi va vodorodni oksigenatlarga (metanol yoki dimetil efirga) aylantirish mumkin, ular
uglevodorodlar [6] yoki gimmatbaho kimyoviy mahsulotlar sintetik manbai bo‘lishi mumkin [7]. Sintez-gazdan dimetilefir
olinishi jarayonining eng ko‘p tarqalgan aralash katalizatorlar metanol sintezi katalizatorlari aralashmasi, jumladan ZnO-CuO
-Al203 va degidratlanish kislotali ZnO-Cr203-Al203 Katalizatorlari hisoblanadi[8]. Reaksiya mexanizmi va ZnO-CuO- Al203
katalizatorning har bir komponentining funksiyasi ishlar [9] da ko‘rib chigilgan. Spirtning dimetilefirga degidratlanishi uchun
Zn0-Cr203-Al203, alyumosilikat va ZnO-CuO-Al20s tarkibli katalizatorlarning fizik-kimyoviy va katalitik xossalari oldinrog
tadqiq gilingan va ishlarda tavsiflangan [10]. YUKS asosidagi katalizatorlarning sintezi, tekstur xarakteristikalari va go‘llanilishi
[11] ishlarda batafsil yoritilgan.

Tadgigot metodologiyasi. Metanol sintezi uchun quyidagi tarkibdagi yuqori faollikka ega bo‘lgan
Zn0O-CuO-Al203-ZrO2/YUKS va ZnO-CuO-Al203/YUKS Katalizatorlaridan  foydalanildi. Reaktordan chigishda moddalar
miqdori xromatografik yo‘l orgali tahlil gilindi. Katalitik eksperimentlarni o‘tkazish uchun ikki ogimli qurilmalar: 0,5-2,5 MPa
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bosimlar oralig‘ida va 0,2-0,6 MPa (past bosim qurilmasi) oralig‘ida ishlash uchun foydalanildi. Reaktorning ichki diametri 12
mm, termopara kanali tashqi diametri 3 mm. 0,6 g massali katalizator tortimi, 0,26-0,316 mm li fraksiya foydalanildi. Katalizator
gavati harorati zanglamaydigan po‘latdan (devor galinligi 0,24 mm) gilingan ikkita termoparalar orgali (kirishda va gavatdan
chigishdagi termopara diametri 1 mm) o‘lchanadi. DME, metanol, suvni aniglash Porapak T li kolonkada o‘tkaziladi.
Katalizatorni faollashtirish azot-vodorodli ogimda o‘tkazildi (=2 hajm.% Hz2 N2 da, sarf =2 I/soat). Katalitik eksperimentlar
o‘tkazishda sintez-gaz tarkibi, hajm.%: CO —21,8; SO2—5,2; N2 —-5,3: H2 - 67,7.

Kontakt vaqti, s-kgkat/l formula bo‘yicha aniglandi: 7=3600m/V«ir,

bu erda m — tortim massasi, kg; - normal sharoitlarga keltirilgan xomashyo bo‘yicha yuklama, I/soat. Metanolning DME

ga konversiyasi formula bo‘yicha aniglandi: Xcnzon=2Cpme'100(2Cpme+Cm),

Bu erda Come, Cm — mos ravishda reaktordan chigishda DME va metanol hajmiy konsentratsiyalari.

Tahlil va natijalar. Ushbu ishda bu Kkatalizatorlarni aralashtirishning turli usullari sinovdan o‘tkazildi: granulalarning
mexanik aralashmasi, katalizatorlarning mayda fraksiyalari aralashmasi - keyingi tabletkalar bilan, shuningdek keyingi
tabletkalar bilan titrlash tegirmonida gayta ishlangan katalizatorlar aralashmasi (1, 2-rasm). ZnO-CuO-Al203-ZrO2-CaO/bentonit
katalizatorlari (metanol va kislota-asos) aralashmasi unumdorligining — temperaturadan va katalizator birikmalarining og‘irligiga
bog‘ligligi ko‘rsatilgan. Xususan, rasmda ko‘rsatilgan ma’lumotlar shuni ko‘rsatadiki, metanol katalizatorining ulushi ortishi
bilan (bir xil yuklanish hajmi bilan), hosil bo‘lgan dimetil efirning konsentratsiyasi juda ko‘payadi. Bu degidratlanish yo‘li
tezligining boshlang‘ich modda - metanol konsentratsiyasiga kuchli bog‘ligligini ko‘rsatadi. Shu bilan birga, kislota-asos
katalizatorining katta qismi hali dimetil efir aralashmasining yuqori ishlashini ta’minlamaydi, chunki metanolning past
konsentratsiyasida uning degidratlanish darajasi ham past bo‘lib chigadi.

Aralashmaning umumiy unumdorligini alohida katalizatorlar uchun gayta hisoblash shuni ko‘rsatadiki, kislota-asos
katalizatorining ulushi oshishi bilan uning o‘ziga xos unumdorligi pasayadi. Shu bilan birga, metanol katalizatorining ishlashi,
hosil bo‘lgan dimetilefir migdorini hisobga olgan holda, individual metanol katalizatoriga nisbatan taxminan doimiy va kattaroq
bo‘lib goladi, chunki metanolni kislota-asosli katalizatorda gayta ishlashda uning metanol katalizatorida hosil bo‘lish tezligi
oshadi va dimetil efir hosil bo‘lishining boshlan%;u‘dich moddasi metanoldir.

o
=)
b

w

=)
=)
=

Solishtirma unumdorlik, mkmol/c*y
o
5]

o
=
s

150 200 250 300 350
Reaksiya temperaturasi 'C

1-rasm. Metanol bo‘yicha ZnO-CuO- Al203-ZrO2-CaO/bentonit katalizator solishtirma unumdorligining reaksiya haroratiga
bog‘ligligi (metanol sintezi rejimi): 1- ZnO-CuO- Al203-ZrO2-CaO /bentonit— t0za;
2- ZnO-CuO- Al203-ZrO2-CaO -granulalar aralashmasi;
3- ZnO-CuO- Al203:ZrO2-CaO/Al20s3 tabletkalangan;
4- ZnO-CuO- Al203-ZrO2-CaO /SiOztabletkalangan.

Yuqorida aytib o‘tilganidek, metanol parchalanish reaksiyasida ZnO-CuQO- Al203-ZrO2-CaO/bentonit katalizatorlarining
faolligi, birog jarayonning selektivligi ham sezilarli darajada o‘zgaradi. Faqgat dimetil efirning hosil bo‘lishi misning kam
konsentratsiyali namunalarida kuzatiladi (1,0 mas. %gacha ), katalizatordagi mis tarkibining oshishi bilan reaksiya
mahsulotlarida metan, so‘ngra metil formiatning konsentratsiyasi oshadi. Sanoat reaktorini loyihalash, uning ishlashining xavfsiz
va magbul rejimlarini tanlash uchun jarayonni modellashtirishni o‘tkazish kerak. Ushbu magolada keltirilgan matematik tavsif
ikki fazali modelga asoslangan bo‘lib, unda reaktivlarning ogim hajmida va katalizatorlar yuzasida konsentratsiyasi ko‘rib
chigiladi. Katalizator bilan ogim orasidagi temperatura fargi hisobga olinmaydi, chunki sanoat katalizi sharoitida issiqlik berish
koeffitsienti ancha yuqori bo‘lib, katalizator materialining issiglik o‘tkazuvchanligi zarrachalarning qizishini ta’minlaydi. Agar
kerak bo‘lsa, model katalizator gatlamidan sovutish yuzasiga issiglikni olib tashlashni hisobga oladi, bu reaktor devori yoki
issiglik almashinuvi naychalari bo‘lishi mumkin. Sanoat apparatining matematik tavsifida katalizator g‘ovaklaridagi diffuzion
ingibirlanish hisobga olinmaydi va yirik katalizator granulalari ma’lum bir samarali faoliyatga ega bo‘lgan ob’ektlar sifatida
garaladi. Laboratoriya tajribasi davomida etarlicha mayda donador fraksiyalardan foydalanilgan, shuning uchun haqiqiy faollik
aniglanadi.
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2-rasm. Dimetilefir bo‘yicha ZnO-CuO- Al203-ZrO2-CaO/bentonit katalizator solishtirma unumdorligining reaksiya haroratiga
bog‘ligligi (metanol sintezi rejimi): 1- ZnO-CuO- Al203-ZrO2-CaO/bentonit— toza;
2- ZnO-CuO- Al203-ZrO2-CaO-granulalar aralashmasi;
3- ZnO-CuO- Al203-ZrO2-CaO/Al:0s tabletkalangan;
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4- ZnO-CuO- Al203-ZrO2-CaO/SiOztabletkalangan.
Kimyoviy reaksiyalarning stexiometriyasi bo‘yicha jarayonda ishtirok etuvchi komponentlar ro‘yxati va ularning
ogimlarining o‘zgarishi 1-jadvalda keltirilgan.

1-jadval
Alohida komponentlar ogimini hisoblash
Ne Tarkiblar Ogimlar, kmol/s
1 co XP =X+ AKX, — AKXy,
2 CO; X3 = X2+ AXe, — AXy, + AX,,
3 H. X3} = X321 — 34Xg, — AXy, + 4K,
4 H.0 XP = XD+ AXg, — AXy, + AKX, — AKXy,
5 CH3OH XP = XP1 4 AXg, — 24X,
6 CH3OCHs X&
7 CHa Xy =xp-1
8 H. X3 =xp!

X{- komponenti ogimining n -bosgichdagi giymati, (1)
differensialtenglamalartiziminisonliusullarbilanechishdantopiladi.

—AXz, —birinchi yunalish bo‘ylab CH3OH ogimining ogishi

—AX;, — ikkinchi yunalish bo‘ylab CO ogimining ogishi

—AX —uchunchi yunalish bo‘ylab CH3OCHs ogimining ogishi

—AX,, —tortinchi yunalish bo‘ylab CO2 ogimining oqishi

Reaksiya aralashmasidagi komponentlarning konsentratsiyasi:

N1 = XI/ZXI m0|
Turli katalizatorlardagi asosiy komponentlar: CO, COz, CHsOH, CHsOCHs ogimlarining o‘zgarishini aks ettiruvchi

issiglik va material balanslarining differensial tenglamalari quyidagicha yoziladi: dd);“ = Wy (1 — eMKY;
X, . dXe
dv: = Wz(l - EMK), d_vc = W3(1 - EKO) (1)
dT
av. = —1/ZX1¢p1( Z AHy - Wi (1= M) + Z AHy Wi (1 — eM0) — KpS7(T = Ty))
¢ k=12 k=34

Dastlabki shartlar: v, = 0,V = Vy, N; = Ny, C* = C10, T =T,
bu erda eMX - metanol katalizatorining g‘ovakligi:
MK = ¢ + (1 — g)&kO
&KO — Kislota-asos katalizatorining g‘ovakligi: (2)
K0 =g+ (1 -¢e)(1 —&K0) (3)
buerdaé¥? — kislota-asos Katalizatorining yukning umumiy hajmidagi ulushi: &Ko = $ (4)
buerdav¥? + vMK - metanol va kislota-asos katalizatorining yuklanish hajmi;
AH, - berilgan katalizatorda -chi yunalishbo‘ylabketayotgan reaksiya tufaylitizimentalpiyasiningo‘zgarishi;
cp1 - komponentlarning haqigiy issiglik sig‘imi, kJ/kmol-K:
cp1=a; +bT+c;T?> +¢;/T? (5)
Buyo*nalishlaruchun reaksiya tezligiquyidagichayoziladi.

_ K1Pco, Pi, P PhetPh,0 —2
Wi = e TGP, + KK By \- Ky ) P = B pr  MPAT(O)
1fco, 2tH,0 182%co0, H,0 p1 €0, H,
S KaPoPh,o B <1 _ﬂ> gy = Pgo,Pi, 7
2 2 K\Ply + Ko PR o + Ki Ko PRy PR, Kp)' "2 " PIoPRo
Ky P 1\7/}2 @3 PhimerierirPH,o0
W3 = k3 T o G ;¢3=T2 )
(142 (KyPy*»)2z + KyPM* p3 met
S KaPcoPi,o —<1—&>'(p _ Péo, P, )
4 " K\Ply + Ko PR o + Ki Ko PRy PR, Kp)' "2 " PEPR,

Bu erda

P[*- komponentlarning gisman bosimlari;

@1,2,3 - reaksiya stoxiometriyasiga muvofiq komponentlarning gisman bosimlarining nisbati;

K- mos keladigan reaksiyalarning muvozanat konstantalari;

ki 2,34 - berilgan yo‘nalish uchun reaksiya tezligi konstantalari.

Moddaning o‘tish tezligining ma’lum katalizatordagi kimyoviy reaksiya tezligiga tengligi sharti:
BiSc(Clyx — C) = (1 — M)Wy (10)
BiSc(Clko — C) = (1 — ¥O)Wiko (11)

bu erda: C; - ogim hajmidagi i- komponentining konsentratsiyasi, kmol/m?;

C!' - katalizator yuzasida i — komponentning konsentratsiyasi, kmol/m3;

S, - katalizator gatlamining yuzasi, m?/ms;

B — - massa uzatish koeffitsienti, m/s:

_ Nup,Dy; m
py =t 1t (1)

Nup; = 0,395 - ReZ®* - Pry® (13)
Nup, — Nusselt diffuziya mezoni;
D1 —molekulyar diffuziya koeffitsienti, m%/s;
d, — ekvivalent diametr, m.
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RT
mk = P+ 0% p:s, Yie=12 Wi(1 — eyg)vi , MPa (14)
RT
Pk = P+ log—ﬁiscz:k:s,z; Wi (1 — emg)vig , MPa (15)
P; = N; * Pymum MPa - 0gim hajmidagi komponentlarning gisman bosimlari.
2-jadval
Katalizator gatlamidagi massa uzatish koeffitsientlarini baholash
V, nm3/s t,0C P,MPa u, m/s Dm, m?/s B, m/s Re Pro
14000 230 8,5 0,098 6,88-107 4,396:10° 469,5 0,953
21000 340 30,0 0,047 5,94-107 2,74-10° 412,3 0,683

Xulosa va takliflar. Shunday qilib, metanol va dimetilefir olish jarayonlari modellashtirildi. Shu bilan birga, metanol
katalizatorining ishlashi, hosil bo‘lgan dimetilefir migdorini hisobga olgan holda, individual metanol katalizatoriga nishatan
taxminan doimiy va kattaroq bo‘lib qoladi, chunki metanolni kislota-asosli katalizatorda gayta ishlashda uning metanol
katalizatorida hosil bo‘lish tezligi oshadi va dimetil efir hosil bo‘lishining boshlang‘ich moddasi metanoldir. Matematik tavsif
ikki fazali modelga asoslangan bo‘lib, unda reaktivlarning ogim hajmida va Katalizatorlar yuzasida konsentratsiyasi ko‘rib
chigiladi. Agar kerak bo‘lsa, model katalizator gatlamidan sovutish yuzasiga issiglikni olib tashlashni hisobga oladi, bu reaktor
devori yoki issiglik almashinuvi naychalari bo‘lishi mumkin. Sanoat apparatining matematik tavsifida katalizator g‘ovaklaridagi
diffuzion ingibirlanish hisobga olinmaydi va yirik katalizator granulalari ma’lum bir samarali faoliyatga ega bo‘lgan ob’ektlar
sifatida garaladi.
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Kimyo fanlari doktori A.Huseynov taqrizi asosida

KARBOKSIMETILSELLYULOZA/POLIVINILSPIRT/KUMUSH KOMPOZITSIYASI ASOSIDA NANOTOLALAR
OLISH HAMDA ULARNING STRUKTURASI VA MORFOLOGIYASINI TADQIQ QILISH
Annotatsiya

Mazkur magolada karboksimetilsellyuloza/polivinilspirt/kumush nanozarralari asosida turli konsentratsiyali eritmalar olingan va
ularning fizik-kimyoviy xossalari o‘rganilgan. Olingan eritmalar asosida elektrospinnining usulida nanotolalar shakillantirilgan
va ularning morfologiyasi xamda o‘lchamlari skanerlovchi elektron va atom kuch mikroskop, structurasi infragizil
spektroskopiya va rentgestrukturaviy tahlil yordamida tadgiq gilingan. Olingan natijalarga ko‘ra nanotolalarning diametr
o‘lchamlari 50-160 nm orasida ekanligi aniglangan.

Kalit so‘zlar: Polimer, eritma, fizik-kimyoviy xossalar, elektrospinning, nanokompozitsiya, hanotola.

MHOJYUYEHUE HAHOBOJIOKOH HA OCHOBE KOMIIO3ULIUU
KAPBOKCUMETWJIHEJJIKOJO3A/TMMOJUBUHWJICIIUPT/ CEPEBPO U HCCIIEJOBAHUE UX CTPYKTYPBI U
MOP®OJIOI'NAN
AHHOTaALIUA
B nmanHO# craThe mMONydeHBI pPacTBOPHI HA OCHOBE KOMIIO3WIMH HATPHH KapOOKCHMETHIIEIUTI0N03a/ MOTMBHHUICIIHPT/
HAHOYACTHUI[ cepedpa pa3UYHOW KOHIECHTPAUH W U3Y4YCeHBbI (H3MKO-XUMHYECKHE CBOicTBa. M3 pacTBOpPOB (OPMHUpPOBAHBI
HAHOBOJIOKHA METOJIOM 3JICKTPOCIIMHHHHTA W UCCIIETOBAHBI UX MOP(HOJIOTHS U Pa3Mepbl METOJAMH CKAHUPYIOIIEH 3JeKTPOHHOMN
M aTOMHO CHJIOBOW MHUKPOCKOIIHH, a TAKXKE UX CTPYKTypa METOJaMH WH(PAKPACHOHW CHEKTPOCKOIUU U PEHTTCHOCTPYKTYPHOTO

aHanm3a. HaiineHo, 4To 1uamMeTp HaHOBOJIOKOH MMeIoT pazmep 50-160 uwm.
Kniouessie cioBa: [lommumep, pactBop, PU3NKO-XUMHUECKHE CBOMCTBA, HAHOKOMITO3HIIUS, YJIEKTPOCITUHHUHT, HAHOBOJIOKHO.

FORMATION OF NANOFIBER ON THE BASED COMPOSITION CARBOXYMETHYLCELLULOSE/POLYVINYL
ALCOHOL/SILVER AND INVESTIGATION OF THEIR STRUCTURE AND MORPHOLOGY
Anntation

In this article, the composite solution of sodium-carboxymethylcellulose/polyvinyl alcohol/silver nanoparticles with different
concentrations was prepared, and studied its physicochemical properties. Nanofibers were formed by the electrospinning method
and their morphology and dimensions were studied using scanning electron microscopy and atomic force microscopy methods,
and the nanofiber structure was investigated using FTIR and X-ray. The nanofibers’ diameters are 50-160 nm.

Key words: Polymer, solution, physicochemical properties, nanocomposites, electrospinning, nanofiber.

Kirish. Materiallarda yangi xossalarni namoyon etuvchi bir o‘lchamli nanostrukturalarni shakillantirish orgali
nanomateriallarni olish va ularni amaliyotda go‘llash dunyo olimlarida gizigish uyg‘otmoqda. Bir o‘Ichovli nanostrukturalarga
asosan nanotolalar, nanosimlar, nantasmalar va nanotrubkalar kiradi [1].

Nanotolalarni turli usullar orgali olish mumkin bo‘lib yuqori kuchlanishli elektrostatik maydon yordamida nanotolalarni
shakllantirishga asoslangan elektrospinning usuli yuqori samaradorligi, texnologiyaning oddiyligi va uning qo‘llash
qulayligidadir [2].

Polivinil spirti (PVS) — planar zigzak strukturali gidrofil sintetik polimer hisoblanadi va yuqori mexanik, sorbsion
xossaga ega bo‘lib, zararsiz, bioparchalanuvchan xususiyatli nanomateriallar olishda keng qo‘llaniladi [3]. Kumush nanozarralari
(AgNZ) inson tanasidagi mikroelementlar va sog‘lom xujayralariga shikast yetkazmasdan 650 turdagi grammanfiy va
grammusbat bakteriya va zamburug‘li bakteriyalarni yuqotishi hususiyatiga ega [4]. Natriy-karboksimetilsellyuloza (Na-KMS)
tibbiyot amaliyotida adgezivligi, bioparchalanuvchanligi, zararsizligi hamda gel, suspenziya, plyonka hosil gilishi bilan birga
sorbsion, bargarorlashtiruvchi xossalarini namoyon etishi tufayli keng go‘llaniladi [5]. Shu bilan bir qatorda Na-KMS eritmalari
kumush nanozarralarini sintez gilishda bargarorlashtiruvchi vazifasini o‘taydi va undagi karboksimetil guruhlarning mavjudligi,
nanozarralarni sintez gilish jarayonida ularning o‘lcham va shaklini boshgarish imkonini beradi. Polimer matritsalarida turli
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o‘lcham va shakldagi kumush nanozarralarini sintez qgilish va ular asosida virusga qgarshi va antibakterial xossali nanotolali
noto‘gima materiallarning yangi avlodlarini yaratish istigbolli yo‘nalishlardan hisoblanadi [6].

Ishning magsadi Na-KMS/PVS/AgNZ kompozision eritmasi asosida nanotolalarni shakllantirish va ularning strukturasi
va morfologiyasini tadgiq qilish.

Tadgigot metodologiyasi. Na-KMS/PVS/AgNZ eritmasidan nanotolali materiallarning olish.

Almashinish darajasi (AD) 0.90, polimerlanish darajasi (PD) 600 bo‘lgan Na-KMS va PVS ning 1%-li suvli eritmalarini
olish uchun CenLee 20K (Xitoy) laboratoriya sentrifugasida 10000 ayl/daq tezlikda 20 dagiga davomida erigan va gel
fraksiyalari ajratib olindi. Ajratib olingan erigan Na-KMS va PVS fraksiyalari 1:1 nisbatda 0S20-S, (Xitoy) markali
aralashtirgichda 2000 ayl/daq tezlikda 60 dagiga davomida aralashtirildi. Mazkur aralashmaga konsentrasiyasi 0,01 M bo‘lgan
AgNOs tuzining suvli eritmasidan karboksimetil guruhlarga nisbatan hisoblangan migdori qo‘shildi va aralashma 60 daqiga
davomida bir jinsli PVS/ KMS-Ag*eritmasi hosil bo‘lgunga gadar aralashtirildi. PVS/ KMS~Ag* eritma kumush nanozarralari
hosil bo‘lgunga gadar DRSH-250 markali quvvati 35 Vt, tolgin uzunligi 365 nm bo‘lgan yugori bosimli simob lampali
qurilmada 25-30 °C haroratda 30 dagiga davomida fotoliz gilindi. PVS/KMS/AgNZ eritmasida shakillantirilgan Ag°
nanozarralarining disperslik va birjinslilik darajasini oshirish uchun namunalar 20 dagiga davomida tebranishlar chastotasi 44
kGs bo‘lgan SONOPULS, UW-2200, (Germaniya) ultratovushli gomogenizator yordamida ishlov berildi.

PVS/IKMS/AgNZ eritmalardan nanotollarni shakllantirish NanoNC eS-robot, Electrospinning/spray system, NanoNC,
(Korea) qurilmasida amalga oshirildi. Elektrospining jarayoni 28 kV kuchlanish, eritmaning ogim tezligi 1,5 mkm/daq, igna
diametri 353 mkm, yo‘nalririlgan tolalar olish uchin ignaning x — o‘qgi yo‘nalishidagi tezligi 10 mm/daq, anod (fil’era) va katod
(ekran) ning 12 sm oraliq masofasida amalga oshirildi. Olingan nanotolali noto‘gima materiallar 25°C haroratda vakuum pechda
12 soat davomida quritildi.

PVS/KMS/AgNZ eritmasidan shakllantirilgan nanotolalarning o‘lchami va morfologiyasi Agilent 5500 (AQSh) markali
atom kuchlanishli mikroskop (AKM) va SEM-EVOMA 10 (Germaniya) skanerlash elektron mikroskop yordamida tadqiq qilindi.

Nanotolalarning tuzilishi Inventio-S (Bruker, Germaniya) rusumli 1Q-Fur’e spektrometrida, to‘Igin uzunligi 400 sm™! dan
4000 sm™! sohalarida olib borildi.

Nanotollalarning kristal strukturasi (Rigaku, Yaponiya) MiniFlex - 600 markali difraktometrida 40 kV kuchlanishda va
15 mA tok kuchida, nikel yordamida filtrlangan to‘lqin uzunligi A=1,5418 A ga teng bo‘lgan monoxromatlangan CuKa-
nurlanishining rentgen nurlarida, difraksiya burchaklarining 26=2°-85° sohalarida tekshirildi. Kristallanish darajasini hisoblashda
va maksimal cho‘qqgining intensivligini baholashda quyidagi tenglamadan [7] foydalanildi. Kristallarning o‘lchami Debay-
Sherrer tenglamasi orgali hisoblandi [8].

Tahlil va natijalar. KMS va PVS ning ajratib olingan eritmalar 1:1 nisbatlarda aralashtirildi va 0.20 mol.% miqgdorda
kumush Kationlari kiritilganda Ag* va Na* ion almashinish natijasida Ag*KMS polimermetallokompleks govushgoq eritmalari
hosil bo‘lishi kuzatildi. Ag'KMS /PVS polimermetallokompleksning solishtirma nisbiy qovushqgogligi 2,73 giymatga teng
ekanligi aniglandi. Boshqga ishqoriy metallardan fargli ravishda Ag kationlari Na-KMI] eritmalaridagi karboksimetil (—
CH2COO ) guruhlar bilan ta’sirlashib, suvda eruvchanligi kam bo‘lgan Ag*KMII polimermetallokompleksini hosil gilishi ular
orasidagi ion-koordinatsion bog*larning hosil bo‘lishi bilan izohlanadi.

Fotokimyoviy gaytarilish usuli yordamida Ag*KMS /PVS eritmalaridan tarkibida bargaror AgNZ tutgan eritmalarini
olishning magbul sharoitlari tadqiq etildi. Na-KMS strukturalarida AgNZ ning fotoliz ta’sirida hosil bo‘lishini elektron
stimullangan atom jarayoni sifatida ko‘rib chigish mumkin va uning mexanizmini Gurney-Mott nazariyasiga bilan tushuntriladi
[9]. Ag*KMS /PVS eritmasidan tarkibida bargaror AgNZ shakllanishi uchun dastavval Na-KMS makromolekulalaridagi
karboksimetil guruhlar (-COO) kumush kationlari (Ag*) uchun “gopgon” vazifasini o‘taydi va ularni atrofida yig*adi, va kumush
nanozarralarinining gaytarilishi quyidagi mexanizmda boradi (1-rasm).

HaOOC AgooC A Ey
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NANS o a
Na-KMS Ag Nat

1-rasm. Na-KMS eritmasida Ag* ionlarining fotokimyoviy gaytarilish jarayoni.

Ultrabinafsha (UB) nurlar to‘Igin uzunligi, fotoliz vaqti va AgNOs eritmasining kontsentratsiyasi kabi omillarning ta’siri
Na-KMS/PVS/Ag® eritmasidan olingan nanotolalarning uzunligi, diametry va boshqga fizik-kimyoviy xossalarining ozgarishida
muhim faktorlar hisoblanadi [10].

Na-KMS, PVS, Ag* ionlarining o‘zaro ta'sirlashihdan hosil bo‘lgan polymermetallokomplekslarda 1Q-Fur’e
spektroskopik tadgiqotlar olib borildi (2- rasm). Spektrlardagi C-H bog‘lanishlarining valent tebranishlari sohasida Na-KMS
metilen guruhining assimetrik tebranishlarini tavsiflovchi 2870.08 sm™! sohada maksimal ko‘rsatkichlar mavjud (2 rasm (1)).

#e

1

4000 3500 000 00 2000 1500 o B0

2-rasm. Na-KMS eritmasi asosida olingan nanotola (1), Na-KMS/PVS/Ag eritmasi asosida olingan nanotola (2) 1Q-Fur’e
spektr natijalari.

Spektrlarda to‘lgin sonining 1420-800 sm™! sohalaridagi yutilish spektrlari Na-KMS namunasidagi gidroksil
guruhlarining tekislikdagi deformatsiya tebranishlarini, 1595,13 sm™! yutilish sohasida hosil bo‘lgan cho‘qqi karboksil guruhlarni
(COO") xarakterlaydi.
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Na-KMS/PVS/Ag nanotolalarning  1Q-Fur’e  spektrlaridagi  1589.34 sm  yutilish sohasida Na-KMS
makromolekulasindagi karboksil guruhlar va kumush ionlari (-COO~Ag*) bilan ion koordinatsion bog*lar bilan bog‘langanligini
xarakterlaydi (2 rasm (2)).

Na-KMS/PVS nanotolalari strukturasida shakillantirilgan kumush nanozarralarining tuzilishini aniglash magsadida
rentgenografik tadgigotlar olib borildi (3 rasm). Na-KMS asosida olingan nanotolalarda ammorf structuraga ega Na-KMS
20=21,6" burchakda amorf galoda ko‘ringan (3 rasm, 1-chiziq). Bundan tashqari tarkibida kumush ioni tutgan Na-KMS asosida
olingan tola va tarkibida kumush nanozarralari tutgan Na-KMS/PVS eritmasi asosida olingan nanotolalarning
difraktogrammalarida 2 ta faza aniglandi: birinchi faza amorf faza, ikkinchi kumush metaliga tegishli bo‘lgan faza (3 rasm, 2,3-
chiziglar).

1

4000

3-rasm. Na-KMS eritmasidan olingan nanotola (1), Na-KMS/PVS/Ag* eritmasi asosida olingan nanotola (2), Na-
KMS/PVS/AgNz eritmasidan olingan nanotolaning (3) difraktogramma natijalari.

Rentgenostrukturaviy tahlil natijalari shuni ko‘rsatdiki kumush nanozarralari kubik singoniyaga ega bo‘lib, kristall
panjara parametrlari a=b=c=4.086 A, o=p=y=90° ega va difraksiya burchaklarining 20=38°, 44°, 65° va 78° qiymatlarida (111),
(200), (220) va (311) aks ettirish tekisliklarini xos bo‘lgan kristall reflekslarni namoyon etadi (3 rasm). Na-KMS/PVS/Ag*
eritmasi asosida olingan nanotola va Na-KMS/PVS/AgNz eritmasidan olingan nanotolarining rentgenografik tadgigot
natijalaridan ko‘rinadiki kumush nanozarralari (111), (200) va (220) aks ettirish tekisliklariga xos bo‘lgan 20=38°, 44°, 65°
burchaklarda kristall reflekslarni namoyon etgan (3 rasm, 2,3-chiziglar).

Na-KMS/PVS/Ag* eritmasi asosida olingan nanotolalarning difraktogrammasida ham kumush nanozarralariga xos
bo‘lgan 20=38°, 44°, 65° burchaklarda kristall reflekslari kuzatilgan (3 rasm, 2-chizig). Bu shuni kursatadiki, elektrospinning
jarayonida Na-KMS/PVS/Ag* eritmasi tarkibidagi kumush ionlari sistemaga qo‘yilgan kuchli elektrostatik maydon tufayli
vujudga kelgan zaryadlangan zarralar oqimi ta’sirida kumush ionlarining qaytarilishi natijasida kumush nanozarralari hosil
bolgan bo‘lishi mumkin. [11].

Ishning navbatdagi gismida tarkibida kumush nanozarralari tutgan turli nisbatdagi Na-KMS va PVS tolalarning diametri
hamda morfologiyasi AKM tadgiqotlar orgali o‘rganildi (4 rasm).

0. 05 1. 1 25 3 35 um

005 1 1S 2025 3 35 um

a. Na-KMS:PVS (1:1) + AgNZ L) b. Na-KMS:S (2:1) + AgNZ
4-rasm. Tarkibida kumush nanozarralari va ioni tutgan
turli nisbatdagi Na-KMS/PVS eritmasi asosida olingan
nanotolaning AKM tadgiqot natijalari.

Na-KMS va PVS ning har xil nisbatdagi eritmalaridan olingan nanotolalarning diametri hamda morfologiyasi aniglash
bo‘yicha olib dorilgan AKM tadgiqotlar (4-rasm) shuni ko‘rsatdiki, tarkibida kumush nanozarralari tutgan Na-KMS/PVS (1:1)
nishatdagi eritmasidan olingan nanotolalarning diametri 80+10 nm bo‘lgan (4-a rasm). Tarkibida kumush nanozarralari tutgan
Na-KMS/PVS (2:1) nishatdagi eritmasidan olingan nanotolalarning diametri 50+10 nm bo‘lgan (4-b rasm).

Na-KMS/PVS va Ag/Na-KMS/PVS eritmasidan olingan nanotola namunalari SEM yordamida tadqiq gilinganda (5-a
rasm), Na-KMS/PVS eritmasidan olingan nanotolalarning o‘rtacha diametri 80-160+20 nm bo‘lgan va sillig yuzaga ega.

Na-KMS/PVS eritmasiga kumush kationlari kiritilgandan so‘ng olingan tolalarda “munchoq” ko‘rinishida deffektlar
hosil bo‘lishi kuzatilgan (5-b rasm). Nanotolalarni elektr maydon ta’sirida shakllantirishda eritma govushqoqgligi yuqori yoki
kichik bo‘lganda shunday holatlar kuzatiladi. Electrospinning jarayonida elektr maydon ta’sirida kumush ionlarining kumush
metaligacha qgaytarilishi [12] ham nanotollalarda deffekt hosil bo‘lishiga sabab bo‘lishi mumkin. Bu yo‘nalishda chuqurroq ilmiy
tadgigotlar olib borish magsadga muvofiqdir

45
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L SO 60 700 80 90 100 10 120 130
5-rasm. Na-KMS/PVS eritmasi asosida olingan nanotola (a), tarkibida kumush Kétfchi tutgan Na-KMS/PVS eritmasi asosida
olingan nanotola (b) Na-KMS/PVS/Ag eritmasi asosida olingan nanotolaning (s) SEM analiz natijasidan olingan rasmlar.

Na-KMS/PVS/AgP eritmasidan olingan nanotolalarning o‘rtacha diametri 50-120+20 nm o‘lchamda bo‘Igan nanotolalar
yuzasida sharsimon shaklli kumush nanozarralari shakillangan, va o‘z navbatida nanotolalar o‘lchamlarining boshga
namunalarga nishatan kichrayishi kuzatildi (5-s rasm).

Xulosalar. Tarkibida kumush nanozarralari tutgan Na-KMS/PVS/Ag tarkibli eritma olindi va uning fizik-kimyoviy
xossalari aniglandi. Na-KMS/PVS/Ag eritmalarda kumush nanozarralarining shakillanishi Na-KMS makromolekulalaridagi
karboksimetil guruhlarga bog‘ligligi va fotokimyoviy qaytarish sharoitalariga bog‘ligligi aniglandi. Na-KMS/PVS/Ag
eritmalaridan birinchi bor elektrospinning usulida nanotolalar olindi va ularning strukturasi va morfologiyasi tadgiq gilindi. Na-
KMS/PVS/Ag eritmalari asosida olingan nanotolalarning diametr o‘lchamlari 50-160 nm ga teng ekanligi AKM va SEM
tadgiqotlar orqgali aniglandi. Elektrospinning jarayonida kumush ionlarinining qaytarilishi tajriba asosida aniglandi. Na-
KMS/PVS/Ag eritmalaridan olingan nanotolali materiallar tibbiyot amaliyotida kuygan va yiringli yaralarni davolashda samarali
vositasi va antimikrob xossali havoni tozalovchi filtrlovchi materiallar sifatida keng qo*llanilishi mumkin.

Mazkur ilmiy ish O‘zR Innovatsion rivojlanish vazirligi tomonidan moliyalashtirilgan FZ-4721055613 “Yugqori
molekulyar tizimlar asosida nanotolalarni shakllantirishning fundamental jihatlari: sharoitlar, struktura shakllantirish, xossalari”
mavzusidagi fundamental loyiha doirasida bajarilgan. (Bajarilish muddati 2022-yildan — 2026-yilgacha) .
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