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JOKTOPJIMK IUCCEPTALIUACU AHHOTALIUACH

JMuccepranmss MaB3yCHHUHI [10J13ap0JIMIM Ba 3apypuUsiTH. 3aMOHaBUU
¢u3nkaBuii KUME Ba IOKOpPU MOJICKYJIAp OMpHUKManap KUMECUHUHT J10J13ap0
MyaMMoJlapuaH OMpH, HOHAJIMAII YBYM Ba KOMIUIEKC XOCHJI KWJIYBUM XOcCcalapura
ra (pyHKIMOHAN TMOJUMEpPJIAp CUHTE3UMHUHT (yHIaAMEHTal acoClapuHU UILIa0
YUKHUII XMUCOOTaHAIH.

TomacuMoH MaTepuayiap acoCHJArd aHWOH aJIMAallMHYBYM Ba KOMILIEKC
XOCWJ KWIyBYM OWpHKManap KaTTa COJMIINTHPMA CHUpTra 3ra Oynub, IOoKopu
TE3JIMKAA copOIuss Ba JecopOulMs >Kapa€HJIApUHU YTKA3HII HWMKOHUSATHHU
TabMUHJIAUAU. Yap, allHUKCAa, XaBO Ba CyB MYXWUTHJIATH 3aXapiidi MOJIJAJIAPHU
HUXOATIAAa KHYMK MHUKAOpJAa Oynranga Xam — axpaTud ONUIIga  IOKOpH
caMapajopiMKKa ora. Y3bekucronmaru Hapomitasor OAX nma  wmmonab
YUKApUIAAUTraH NOJUAKPUIOHUTPUII (HUTPOH) TOJIACH JIOXM1A KU3UKHII YHFOTAIH.

V36exucron PecryGmukacu damnap akagemusc, TOIKEHT TYKMMAUMINK Ba
€HI'WJI CAaHOAT MHCTUTYTUAA “HUTPOH’ TOJIACH ACOCHJA TOJACHMOH MOH aJIMAIlyBYH
MaTepraiiap OJHIl Oyiinya TaAKUKOTIap YTKa3wiraH Oyicana, yiap MaHTUKHMA
Huxosicuraya erkaswiMarad. Illy Ownan Oup kartopma Oy MaTepHaIapHUHT
(U3MK-KUMEBUI XOCCaJapUHU YpraHuilra eTapiiv YbTHOop OepuiiMaraH.

Hon anmamryBuM MmaTepuaylap OJUIIHUHT (yHAaMEHTad acoclapuHU
ApaTuiia ymoy OKOPH MOJIEKYJIAp OMPUKMaapHUHI CHHTE3U Ba XOCCAJapUHHUHT
(U3UK-KUMEBUIN JKUXATIAPUHMA TAAKUK KWIMINra KaTTa axaMuar Oepunagu. by
TAaJKUKOTIAPHU aMajra OLUMPHUIIHMHI acOCH IIyHAAH HOOpaTKd, yjnap CHHTE3
xapaCHJIapuHu OOLIKapUIIa KyJalnukiap TyFIUpaan, Ba J€MaK, KepaKkiu Tapkuo
Ba KOMILJIEKC XOCCAJI MOJIMMEPIIap OJUII UIMKOHUHH Oepaau.

Oxopuna kypcaru® yTuiaraHmjaek, UIy BakKIraya aHUOHUTIAp Ba
KOMIUIEKCHOHUTJIAP OJUIIHUHT (PU3UK-KUMEBUI aCOCIApUHU YpraHUIIra Kepakiu
»pTHOOp Oepunmaran. Iy mynocabar Ouian “HUTPOH” TOJIACHM AacCOCHUJIATH
AHUOHUTJIAp Ba IMOJIMKOMIUIEKCOHJIAp XOCWJI OYJIHMIIM Ba XOCCAJapUHUHT (DU3HK-
KUMEBUU aCOCJIAapUHM YPraHWII XaMm Ha3apui, XaM aMaJuil HyKTah Has3aplaH
no3ap06 xyucoOIaHaIu.

JuccepraivsiHUHT ~ Oakapuiuiura OyiaraH 3apypusiT IIYHUHT  OujaH
udoaaaHaIuKy, >KaxOH/Ia PaHTJIM Ba KMMMAaTOAaX0 METaUIapHU aXpaThuO OJUII
OyiiMya 3aMOHaBHM TEXHOJIOTHMSUIAP HMOH ajJMallyB4M MaTepuajlapCcu3 amaira
ommaiau. by TexHojorusuiapja acocaH JOHAI0p COpOCHTIAp KYJJIaHWIAAU, ailHU
BaKT/Aa ToJaJd COpPOCHTIAp KYJUIAaHWIAETraH HOH ajJMallyB4M MOJUMEPIAPHUHT
TaxMUHaH Y4 QOM3MHU TallKWwi Kwiagu. VoH anMmamutupyBuM Martepuasiap
UIUIATUIIAAUTaH TEXHOJIOTHS OYiinya cyB yTiaapu Ba HeTh XaMmJla ra3 KOHJIapuaari
Tabunii Ty3mu sput™Manapiaan 90 ¢powmsraua ifox Ba 6Gpom axpaTu® onmHamM. HMox
TYyTYBUYU copOeHTIap UYMMIIAK CYBJIAPUHHU MUKpPOOpraHu3MJIapIaH
3apapCcU3JIaHTUPUIL, OKaBa CyBJap Ba ra3-XaBo YHMKUHIWJIApUIaH CHMOOHH aXpaTuo
onumiaa doigananunaan. YJIapHU TEXHOJOTHK dPUTMANApHU Ba OOIIKa OMOIOTHK
(daon MoamanapHu KOHIEHTpJallga, METal HaHO3appaudajgapu OWIaH KaTaJlUTUK
cuctemanap onumiga unviatuml MymkuH. IllyHu Tabkuanam kepakku, OyH7aii
TIONIAMepIIap CAaHOAT/Ja KeHI KyJUIAHWIIMTa KapaMaciaH Y30eKHCTOH/A JOHAI0p Ba
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TOJIJACUMOH COPOCHTJIapHH CaHOAT MHUKECHAA WMILIA0 YMKAPHIN XO3MPTH BaKTraya
MyJra KyuuJimMaras.

TagKUKOTHUHT Y30eKHCTOH PecnyOsimkacu ¢aH Ba TeXHOJOTHSLIIAP
PHMBOXJIAHMIIMHUHI YCTYBOpP HyHajauunuiapura mocjauru. Jluccepranus ¢daH Ba
TEXHOJIOTUSAJIAD PUBOXKIAHUIIMHUHT KyWHUJArd MCTUKOOJUIM WMYHAIUIINIa MOC
paBumga Oaxkapwiran: WUT/-9 - «Kummok Xy»Kaauk Ba CaHOATHUHT TYypJid
coxallapuaa MaxaJUIMK XOMaIIE€ aCOCHUIa KUMEBUM MaxCyJoT/ap KyJUIall Ba pecypc
acpoBuM SHIH TexHojorusiap spatuiy; UT/-10 «CuHTeTHk Ba TaOMUI Maxajulhid
XoMamé acocuga SHTM JOPUBOP MOJAJajap sApaTHIl Ba YJIApHU HILIA0
YUKAPUIITHUHT STHTH I0KOPH caMapaiyd TEXHOJOTHsUIapuHu uiuiad ynkumny; UTJ-12
- «Opranuk, HOOpraHUK MOJIMMEP Ba OOIITKAa MaBXYy]l MaTepruaiap OJIUITHUHT STHTU
TEXHOJIOTHUSIIAPHY.

Jucceprauusa MaB3ycH OyiH4a XaJKapo WIMHHA TAAKUKOTJIAp IIAPXH.

AHUOHUT, TOJIMKOMIUIEKCOHJIAD XOCHJ OYIUINM Ba XOCCAJAPUHUHT (DU3HK-
KUMEBUM sxuxaTinapu Oyinda TagkukoTiap AKII, Poccus, Xuroit, Kopes, Snonus,
benopyccus Ba Oomika jgaBiaTiap TOMOHHMJAH OiMO OopuiiraH Xamjaa IOTyKjiapra
SPUIINITAH.

HNonanmamryBun wMaTepuajUlapHU  KyJUulamMacliaH TypuO aTpod-MyXuUTHU
Myxodaza KWIUII COXAaCUHH, THOOMET, OMOTEXHOJOTHS, KUME CaHOATUHUHT
3aMOHaBUI WIM Tajlad KWIYBYM TEXHOJOTUSIIADUHU PHUBOKIAHTUPHUII MYMKHH
smaciuruan  SPRINGER, ELSEVER Ba Oomka Hamp Mapkasiiapu, XalKapo
KypHajulapfa  KeJITUPWITaH  MakoJjiajapjaa  TabKuainad  yruiarad. Yoy
TEXHOJIOTHSJIapAa KYJUITAHWIAETTaH AHWOHWAT Ba ITOJMKOMILIEKCOHJIAD MAabiIyM
HOHJIap COPOIMACUHU TAbMUHIIOBUM TY3WIHIILTA ATa OVIUIIUIapU Kepak.

Nnmuii-TexHuk anaOuérnapHu TaxJIWJIMKA YpraHull [IyHW KypcaTaauKH,
TOJIACUMOH HMOHAJIMAIIyBUYM MaTE€pUAUIAPHUHT KUMMAaTH IIaK-11y0Xacu3 COpOIMOH
Ba JECOpOIMOH >KapaéHJapHUHT KaTTa TE3JIMK OWwiaH OOpuIlMIa COJMIITHPMA
CUPTH IOKOPWINTHUIAHIHP.

Ymby MarepuasiapHU OJIMII >KapaéHIapUHU HA30paT KWIMII OpKaiau OyHail
copOeHTIap ceNeKTUBIUTHUHU Oomkapumi MyMkuH. I[lynuar yuyn AKIII
(University of Wisconsin - Green Bay, Madison), I'epmanus (Institute for Technical
and Macromolecular Chemistry, Max-Planck-Institut), HWramuss (University
Ca’Foscari of Venice), bpasunus (Federal University of Sao, Carlos — UFSCar),
Xungucron (Karnatak  University Dharwad), Poccus (Mocka JlaBiat
YHUBEPCUTETH) €TaKud MapKazjapuja MyHYOKCHMOH HOHAJIMAaIlyBYd COpPOCHTIAp
Ba MeMmOpaHaiap, TOJACMMOH HOH ajMallyB4d MaTepuajlyiap OJIMHMIIM Ba
XOCCANIAPUHUHT (DPU3UK-KUMEBUN KUXATIAPUHU YPTraHUILITa aXaMUsIT OepHIMOKIA.
OnuHran copOeHTIap DJKOJOTUS, THAPOMETALIyprus Ba Oollka coXajapja,
MacajiaH, KUMMaTO0axo MeTajulapHu paduHaIus KWITyBYM SpUTMalIap/laH, OFUP
MeTaJUTApHU OKaBa CyBJIap/IaH aKpaTHO ONMIIIA KYJUTAHUIIAH.

MyaMMOHMHI YPraHWJITaHJIUK Aapazkacu. Mnrapuaan noamakpuioOHUTPUIL
ToJlacu MoJau(UKaIusacura KaTra YbTHOOp Kapatub kenuHaaw. JKymutamaH, XOpuK
Ba y30€K oOJMMIIapU WIUIApWJA HWOHAIMAIIYBUYM MATePUAJUIAPHUHT HUTPHUI
rypyxjJapuau  momudukanusnam — OuiaH Typiad XWJd  HMOH-aJIMAIIUHYBYU
Marepuajiap OJHMHraH. byHma acocwii 3bTHOOP HEPT KUMECH CcaHOATHIA
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KYJUIAaHAIUTaH CyBAAa O3pyBYM MOJHMMEPJAPHH MOJUAKPUIOHUTPUIHU THIPOJIN3
KWJIMII Yy Ouiad onviinra OaFuIUIaHTaH.

bupok aiiHu MoOJMMEpHUHT, allHUMKCa, JTUaMUHJIap OWIaH MOAMQUKALMIIIALI
xKapaCHUHUHT (QU3MK-KUMEBHUIM acociapd Ba yjap acocujia MOJMKOMILIEKCOHIIAp
OJIMITHUHT aMalluid yCyJulapu ypraHwimarad. SIHTW TypJard TOJACUMOH aHUOHUT
Ba TMOJUKOMIUIEKCOHIApP SPATWIMIINHUHT, OJWHHUIIM Ba XOCCAJTApPUHUHT (PU3HK-
KUMEBUM JKHUXATIapd MYaMMOCHHHUHI EUIIMIIKM MaxcyC KOMIUIEKC Xoccara ira
Oyiran maTepuaiap spaTHIIl UMKOHUHU Oepaiu.

Juccepranms TAAKMKOTHHUHI WIMMA-TAAKMKOT HIUIAPH peKajJapu
OmJiaH OOFIMKJIMIY KyHHIAIM JJOHMXAIapAa §3 AaKCHHHU TONIaH:

naBimar wiMuakd-texauka gactypu (JAUTHA) 9.14 “Maxammii xomarménap
acocuja SHTH TOJIAJIM HOH aJIMallyBud nojumepiapau nnuiad aukum’” (2003-2005
H.H.);

JANTO  A-10.031 “IOMIIOK ~ TYKMMallaparu  WHPHUHTIIM-HEKPOTHK
KacaJUIMKJIApHU JlaBOJIallla KOMOMHAIMOH OaKTEepHUIMJ MaTepUaJUIapHU SpaTull’
(2006-2008 ii.11.);

JUTM-12.61 “Maxammuii XxoMai€ acocujia HOH aJMalllyBud CcoOpOeHTIap
OunaH He(dT Ba ra3z KyJAyKJIapUJaH YMKAJIWTaH CyBJIap/aH rajoreHJIapHu aXpaTHO
OJIII TexHoJorusscuHu sipatuin’” (2012-2014 i.ii.).

TagKUKOTHHHI MaKCaAW MMOJUAKPUIOHUTPUI  TOJACHUHU MOJU(UKALKSIALLI
OpKaJIM aHMOHUT Ba MOJUKOMILIEKCOHJIAp CHHTE3M XaMJa XOCCajJapuHH (U3HK-
KUMEBUM )KUXATIIAPUHH YPraHUII.

Makcaara SpuIInANI y9yH KyWUuaard TAAKMKOT Ba3uganapu KyHHWIraH:

1,1-nuMeTunruapasuH  Ba  YHUHI  HOOpPraHUK  aHajlorjapu  Ouiad
MOJIMAKPUIOHUTPUIT TOJIACUHU KUMEBUN MOAM(PUKALMSIIAL KUHETUKACH;

MOJIMAKPWIOHUTPUII TOJACMHU OpraHUK JAuaMuH (FeKCaMeTHJICHIMaMUH,
STUJICHANAMUH) Jap OUiaH ¥3apo TabCUp KUHETHUKACH;

a30T TyTraH acociap OwiaH “HUTPOH” TOJACMHUHT HUTPHWI TypyXJapu y3apo
TabCUP JKapaéHWTa THAPOKCUIAMUHHUHT KATAUTUK TAbCUPWUHU WITApU TaAKIHU(
KWJIMHTaH MEXaHU3MHUHH UCOOTIIAlL;

AMaMHUHIap OWilaH MoIu(UKAIMIIAHTaH MOJMAKPUIOHUTPUI TOJIACH KOJIJIUK
HUTPUJI TYPYXJApUHM TUAPOIM3 KWIMII €KW MaJleMH aHruApuau  Ouial
TabCUPJIAHUII KUHETHKACH OpKamu mnoiduaM@onuT Tabuatura 3ra OYiraH sHTU
MOJIMKOMIUIEKCOHJIAp OJIUIII;

OJIMHTaH AaHMOH aJMalllyBYM MaTepuaiap Ba MOJIMKOMIUIEKCOHIAPHUHT
(GyHKUIMOHAN rypyXJapu Tabuatura O0FIuK OyiraH (pU3MK-KUMEBHM XOccanapu;

reKcaMeTuJIeH- Ba STUJICHAUAMUH ouiaun “HUTPOH” TOJIACUHHU
MOAM(pUKALMSIIAI OpPKAJIM OJIMHraH nosimkoMiuiekconnapra Cu(ll) wmonnmapw,
tolacuMoH copOentnap Ownan Cr(VI), apcenazo (IlI) wmonmapu copOuusicu
*KapaCHJIapy KHHETHKacu Ba TepMmoauHamukacu. OkaBa cyBiapaard OKopuaa
KypcaTWiraH HWOHJApAaH To3ajall MMKOHUATHTa Jdra OYiaran HCTUKOOIUTH
WOHUTIIAPHU aHUKJIAIll,

raJIOr€H TyTraH aHUOHMTJIAp OJIMII >Kapa€HUHHMHI Y3Ura XOCIUIH XamJa yjap
acocujia OakTepuI MaTepUaIap OJIUILL
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IOMINIOK TYKAMaJlap WHPUHTIIM-HEKPOTUK KACATMKIAPUHYU JaBOJall y4yH
00f0BUM BocuTajap cudaruga KyUITaHWJIAIUTaH HOH alMalllyBYd MaTepuaiap
acocuard Moji Ba XMTO3aH TYTraH KOMOMHAIIMOH OaKTEpHIIM] MaTepHaIIapHU
OJIUIII.

TagkuKoT 00bEKTH TOJUAKPUIOHUTPUI TOJIACH, AHHWOH ajMallyBud Ba
KOMILJIEKC XOCHJT KMUITyBYM MaTepuasiap.

TagkukoT mnpeaMeTu- KUMEBUM Y3rapumuiap, copOmus, xapaéuiap
KHHETHKACH Ba TEPMOIMHAMHKACH.

Taagkukor ycynapu. Taakukornmap kapaénuma UK, Yb- cnexrpockornuk,
pentreHorpaduk, guddepeHnranT TEPMUK TaXJIWI, TOTESHIIMOMETpHUs KalOu
3aMOHaBUH Ha3apuil Ba SKCIIEPUMEHTAJ TaIKUKOT yCYJUIapH KYJUTaHUJITaH.

JMuccepranus TAAKMKOTHUHUHT WIMMI SSHTWINTH KyHuaaruiapaan noopar:

WIK OOp CyBIM Ba OpraHUK MyXHTIapaa a3oT TyITaH acociap OwiaH
MOJIMAKPUIIOHUTPUIT TOJIACH Y3ap0 TahCUP KUHETUKACMHUHT Y3UTa XOC KUXATIapH
HaMOEH YTUJITAH,

MOJAU(UKALUSIIAHTaH ToJIajap FOKOPU COJMIITUPMA CUPTTa dra OYiIraniu yuyH
MOIU(UKALIUS PEAKIUICUHUHT TE3JIUTU KATTUK (a3aja »oilamrad MOJIUMEPHUHT
HUTPWI TYPYyXJIapy KOHIICHTPALUSICUTA OOFIUKIIUTH Ky3aTUJITaH;

WITapu aHWKJIaHTaH KaM MHUKJAOpAAard TUAPOKCUIAMUHHHUHT a30T TYTraH
acociap OuiaH “HUTPOH” TOJIACMHU MOJU(PUKALMIIANI >KapaéHUTa KaTaIUTHUK
TabCUP MEXaHW3MU UCOOTIaHTaH;

MOJIMAKPWIIOHUTPHII TOJIACHHH JITHJICHIWAMUH Ba JUXJIOPITaH OWIIAaH KeTMa-
KEeT WILIOB OEpHIl WYIu OpKaIM TapMOKJAHTAH TY3WIWIUIA aHUOHHUTIIAP OJIHII
YCyJIM UILIA0 YUKWITaH;

ATUJICHIUAMHUH Ba TekcameTwieHauaMuH OunaH [TAH Tomamapununr ¥y3apo
TAbCUPHU HATIDKAacHJa TapKUOWAA KyuCH3 Ba Ky4WIH acoc Xoccara sra (yHKIIMOHAI
rypyxjap TyTTaH aHHOH aJMalllyBYd TOJIACUMOH MaTepHalljlap XOCHJI OYIWIIN
aHUKJIAHTaH;

WIK OOp TreKcaMeTWJICHIMaMUH OuilaH MoAuUKaIUsJIaHTaH —“‘HUTPOH™
TOJIACMHU aMUH TypyXJjiapu OWJIaH MajieMH aHTUIPU]l TAbCUPJIAHUIIN OPKATH EKH
KOJJMK HUTPWI TYypyXJapHU TUIPOIU3 KWIMII OpPKAIM SHTH ToJuaM(oauT
TabuaTura sra OyiraH MoJIMKOMIUIEKCOHJIAP OJMHTAaH;

Cr(VI), Cu(ll), ramoren, apcenazo (III) wuonHmapuHUHr aHUOHWUT Ba
MOJIMKOMITJIEKCOHJIAp TOMOHUIAH MYBO3aHATIU aJcopOIMsITaHUII
KOHCTaHTAJApUHUHT TEPMOJIMHAMHUK KUHMATH jkapa€H TePMOJIMHAMUK (YHKITUsIIAp
y3rapuiid  OTWIAETTaH  WOHJapra  HucOataH  ym0y  MOHaJIMallyBYu
MaTepUalJIaApHUHT IOKOPU COPOITUsIAII KOOMIUATHTA ATa IKAHJIUTH UCOOTIaHTaH.

TagKUKOTHHHT aMaJIMil HATHXKAJIAPH KyHuaaruiapaad noopar:

OJIMHTaH aHWOH ajJMalllyBYd Marepuauiap Ba mnoiukomiuiekconiap Cr(V1),
Au(lll), Cu(Il), ranorenmap, apcenazo (III) Ba OYEéxmapHu copOIHsIIALI
KoOmmsitura sra 0ynu6, ymoy xocca 6yinda Cr(VI) noHnapuHu 10TyBYH YeT dJa
KYJUTaHWJIAIUTaH HOHUTIapIaH ad3a1poK SKaHIUTUTa SPUTITIIIIH;

TypAd XWJ METAI HMOHJAPUHUHT TE3KOp aHaju3ud MoJIMMepiapra
nMmMmoOmianrad apcenazo (III) Ba Oomka aHaMWTHK peareHTIApHUA KYyJUTail

UMKOHUSITHHU TabMUHJIANUIN,
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TaJIOTeH TYTraH MOJIMMEpJap Ba XMTO3aH acOCHa KOMOWHAIMOH OaKTEpHUITINT
MaTepuaiap OJMHTaH.

Oaunran HatmwxanapHuHr umoHwiwiaurn HUK-, Vb - cnekrpockonus,
peHtreHorpadus, auddepeHnran TEPMUK aHAIW3, T[OTCHIMOMETPHUS Kalu
3aMOHAaBHUI ycyiiap €plaMujia SKCIEpUMEHTANl HaTHXKalap OJIMHTaHJIWTU OuiaH
acocyianrad. Mlon MyBo3aHatT, MOJIEKYJISIp aacopOIus xapaCHIapUHUHT KUHETHKA Ba
TEPMOJIMHAMHUKACU  XaKUJaru 3aMOHAaBUW  Hazapusjapaa  UIUIaTHIAIUTraH
TEHIJIAMAJIApHU KYJUTAll OPKajdd OJMHTaH HATWKAIAPHU TaxXJWJ KWIHII OWIaH
XyJiocajaap YMKapUiITaH.

TagKMKOT HATHKAJIAPUHUHT HA3apUd Ba aMaJIUil aXaMUATH. TaaKUKOTIap
HaTWKAJTApUHUHT Hazapui axamuatu “HutpoH” Tojacu acocuaa Kydju Ba Ky4dCH3
acoc Tabmarura sra OYITaH MOJUKOMILIEKCOH Ba aHMOH aJIMAITyBYH MaTepHasliap
OJIUIITHUHT WJIMHHA aCOCITApWHU UTLTA0 YUKW UMKOHUHH OEp/IH.

NuHuHT amanuii axaMusaTd UIyHJIaH WOOpaTKH, OJMHTaH aHWOH aJIMalllyBYd
MaTeprauiap Ba IMOJUKOMIUICKCOHIap okaBa cysimapgaa xpom (VI) Ba muc (1)
WOHJIADUHU QXpaTUO OJIMINra TaBCUS KWIMHTaH Ba YOy XkapaHiap Yy4yH
nabopaTopus perjameHTH unad yukuiarad. Tapkubuaa apcenazo (III) tyrran
MOJIMMEP peareHT OFUp MeTajlap aHajdu3ura TaBcus KuwiuHran. Wik Oop ion
TYyTTaH aHUOHUTIIAP acoCHJa KOMOMHAIIMOH OaKTEepHIU] MaTeprajiap OJIMHTaH Ba
KaHJTM 1raleT acopatu Tydalan ByKyAra KejlraH OMIIOK TYKAMaiap WHUPUHTIH
HEKPOTHUK KacaJUIUKJIApUHU JaBOJallira TaBCUs STUJITaH.

TagKMKOT  HATICKAJAPMHHHT  KOPHIi  KHWJIMHHIOH.  Y30CKHCTOH
pecniyonukacu MHTeIEKTyall MyJIK areHTJIUruAa pyixaTra OJUHTaH sSTHTH COPOEHT
(Tonacumon anmonut onui ycynu // Ilatent Ne IAP 02518. 21.10.2004 ii.) Ba iiox
TyTraH TonacuMoH Martepuan (Moj TyTraH TONACHMOH MaTepHai ONHII ycyiu. //
[TatenT Ne TAP 03130 07.07.2006 i1.) sspaTuin 6yiinya nateHTIap OJIMHTaH.

NmauHr anpob6amusicu. TaIKUKOTHUHT acocui HaTwxkajgapu 19 ta wiamuii-
aMaiuil amXyMaHjap, Iy >XymiiajnaH 4 Ta Xajdkapo CHUMIIO3UYM, KOHIPecC Ba
cemuHapiapaa, xycycan: «Under the sponsorship of TUPAC 6" International
Symposium Molecular Order and Mobility in Polymer Systems» xanakapo
koH(pepennmsacuna, Cankr IlerepOypr 2008 ii.; 4- Cankt-IlerepOypr €mr onumiap
"CoBpeMeHHbIe MPoOIeMbl HayKu 0 ToyiuMepax' amkymanuaa, Cankr - [lerepOypr,
2008; 1V Xankapo copOIusi U SKCTpaKius HHTEpHET - cumnosuymuaa (ISSE-2011)
BrnamuBoctok, Poccmst, 2011itmn; «Actual problems of polymer chemistry and
physicsy xanmkapo koHpepenimsacuaa, Tashkent 2006 iiwia;, “MOHHUTOPHHT
pacrpocTpaHeHUs MU MPEJOTBpAIlCHUs] 0CO00 OMACHBIX O00JIE3HEW >XUBOTHBIX U
ntur” 1V xankapo wnmui amwxkymannaa, Camapkanpn, 2011 iwn; “Hayka o
nonmuMmepax: Bkiag B WHHOBAIMOHHOE  Pa3BUTUE OSKOHOMHMKHX ~ XalKapo
amwxymanuaa, Tomkent 2011 iuo.

HatukajJapHUHT 3bJI0H KWIMHTAHJMTU. J(uccepranus maB3ycu Oyitnaa 40
Ta WUIMUH UII, KyMJIaJaH, 8 Ta WIMHUN MakoJa XaJaKapo KypHaJap/ia 4om dTHIITaH,
TaKUKOTIAp HMHTEIEKTYal YCTHBOPIHIH Y30eKHCTOH PecryOmuKacHHMHT 2 Ta
naTeHTH OMiIaH Myxodasa STHIITaH.



JluccepTaMSIHUHT TY3WINIIN Ba Xa:kMM. Jluccepramusi Kupuii, ontuta 0600,
xoTuMa, GoiganaHuiIran agaduériap pyixaru, uiosa kucMu Ba 231 caxuda MatH,
136 Ta pacm Ba 33 Ta kajBajuiapJaH noopar.

JIUCCEPTAILIUSIHUHT ACOCUM MASMYHH

Kupum kucmuga guccepranusi TaAKUKOTUHHUHT JOJ3apOJUTU Ba 3apypHUsTH
acoclaHraH, TagKUKOT Makcaau Ba Basu(amapu Xamaa OOBEKT Ba MpeaMETIIapH
TaBcuIanTaH, Y36ekucToH Pecybnukacy (aH Ba TEXHONOTHACH TAPAKKHETHHIHT
YCTYBOp HYHaIMIUIApUra MOCIUIH KYpCaTWITaH, TAJAKUKOT WJIMUN SHIWIATH Ba
aMauil HaTWXKanapu 0aéH KWJIMHTaH, OJJMHIaH HaTH KAJIADHUHT Ha3apuil Ba aMallnid
axaMUATH KypCaTWITaH, TAJAKUKOT HATWKAJIAPWHU KOPUM KWIWII PYWXAaTH, HAIIP
ATWITaH MIUIAP Ba JUCCEPTALMS TY3WINAIIN OYiiMYa MabIyMOTIap KEJITUPUIITaH.

JluccepTraiiussHUHT OMPUHYM 000MAa TOJMKOMIUIEKCOH Ba COpPOIMOH
MaTepualapHU  MOJIUAKPUWIOHUTPUI Ba YHHUHI COMNOJUMEPIAPUHHU KUMEBUUI
MOAU(PUKALMSIIALL OPKAJIM OJUHUIIMHUHT (U3UK-KUMEBUN JKHXaTiaapu Oyinya
TaJKUKOT HATHXKalapyu KUECUM KYprUO YMKUIITaH.

Ym0y aHaiu3 NOJUAKPUIOHUTPUI TOJNACH HUTPUII TYPYXJIapUHU THAPOIIU3
KWIMHUILY, CYBJla 53pyBYaH MOJUMEpPJIAp XOCWI OYIuIIMra Xxamjaa HWIIKOPHA
TUAPOJIN3 KapOOKCUII TYPYX TYTTaH, KUCJIOTaIu THAPOJIA3 3Ca aMUJ TypyX TYTraH
CYBJIa 3pYBYAH MOJUMEPIIAP XOCKI OYIHILINTA OO KEJTaH.

[TonmuakpuIOHUTPUI TOJIACMHU TUAPA3HMH Ba THIPOKCHWIAMUH OwujaH
Mo M (UKaMsIIANT OpPKaJIK IOKOPH ajIMallyB CUFMMUIa 3ra MaTepuaiap OJIMHIaH.

Atpod MyxuTHM Myxodaza KWIMIIAA Ba TUAPOMETALTYPIHsga HOH
alMallyBYd TOJIACHMOH MAaTE€pUAUIADHUHT KYJUIAHWIIM XaKuWJa XOpHXK Ba
MaMJIaKaTUMH3 TAAKUKOTYMIAPUHUHT HATHKaTapy KEITUPUITAH.

HuccepranustHUHT MKKMHYU 0o0uaa nonuakpuwionutpun ([TAH) tonmacuuu
a30TTyTraH acociap OujgaH KUMEBMM MOAM(PUKANMSIIAIIHUHT (PU3UK-KUMEBHIM
AKUXATIAPU KEITUPUITaH.

VYTunuzauus KWIMHHUILY KaTTa MyaMMO OYJraH pakeTra EKWIFUCH KOMIIOHEHTH
cudaruga KeHr KyJUITaHWJIaaural HocuMMmeTpuk €ku 1,1- mumermnrunpasun (1,1-
JIMI') Ba yHuHr Hoopranwk aHamoriapu Ownan I[TAH wu wmomudukanusman
KMHETUKACH TaJIKUH TUJITaH.

“Hutpon” Tomacuuuur 1,1- JIMI' 6wnan tabcupnanuimm 333-393K na omaubd
Oopwirad, amMMo ymoOy IIapouTaa “HUTPOH’ TOJIACH XoOccallapua Y3rapuil
Ky3aTUiMaras, ssibHU ymoy mapoutaa “Hutpon’” Tojacu —CN rypyxnapu Ounan 1,1-
JAMI" opacuna peakuusi 6opmarad. LllyHuHr yuyH Monudukanusaiam peaxiuscura
ruapokcuiamMud (I'A) OwilaH KUCMaH WIIJIaHTaH, SbHU AKTUBJIAHTAH ‘“HUTPOH
unutatwirad. ['a 6wnan momudukanusuianran tona HCI 6yiinual mr-skB/r non
anMarnryB curumura sra 6ynran. Keitunru peakius 5 coat 373K na onub Gopuiras,
ymOy mapoutaa 1,1-JIMI" 6unan monudukanusmanran nomumep HCI 6yiinua 3,2
Mr-3kB/r ctatuk anmainyB curumura (CAC) sra 6ynran. CACHuHT ymly KuiMatu

CN- rypyxaapau 36% aMuauH TypyXJjapura aillaHuIIuIaH Jajioiat Oepaim.
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JlumeTunruapasuian MaxCyJOTHHUHT TMOTEHIIMOMETPHUK ATPU YU3UKIApUa
pK, 5,3 Ba 3,3 kuiiMatiapura Moc OyiaraH MKKUTa cakpam kyszatuiamu. 1,1-JIIMI
Ownan MoauduKanusUulanraH HamyHanapHuHr MK-  chmektpmapuaa  HUTpUI
FYPYXJTapHHUHT BaIeHT TeOpaHMIUIapura Moc KenyBum 2240 oM™ fOTHIMII
YU3UFUHUHT MHTECHCUBINTH Kamaiuiyi, >NH rypyxmapu BajieHT Ba aedopManioH
TeGpannmuiapura Moc kemyBun 3200-3500 Ba 1580 cM™ SHTH IOTHIMII YH3HKIAPH
naiino 6ynran. >C=N- rypyxHH BaneHT TeOpaHuILIapura Kapauus 1640 cm™ marn
IOTWIWI YU3WFWA Ky3aTwirad. ONWHTaH TOJUMEPHUHT TY3WIHIIMHA KyHUJIard
cxema OmiaH udoanamn MyMKHH:

—(—CHZ—CIH—)n—(—CHz —(?H—)m—(—CHZ —CH-)
CH C=NH C=0

l‘lJH I‘lJH

M M
HsC™ ™CHs HsC ™CHs

AMMUAKHUHT OOIIKa XOCHJIaCM Ba THUApPAa3WH aHajgoru TuapokcunamuH (I'A)
xucoOmanagu. JIL.A.Bomed, M. Il.3eepes, C. E.Carraher, L.S.Wang, JI.A.
Kynmuuackoro Ba Oomkanap wunutapuna [IAH vu ['A Ounman momudukarusiani
OpPKaJIU IOKOPM CTaTUK ajMalllyB CUFUMJIM AaHUOH ajMalllyBYd MaTepuasiap
osmarad. [T1AH vy I'A O6unan moaudukanusiam Oyitndya TaJKUKOTJIAPHUHT KaTTa
XaxMra fra Oynuiura kKapamaciaH Kapa€HHUHT (PU3MK-KUMEBHUM >KUXaTJIapu
erapnu  ypranuiamarad. HOxkopunarm myarmmunap unviapuna ['A Ounan
MoudUKanMsIIa Toja TY3WIMIIMHUHT OYy3WJIMIIHWIa Ba MOJIUMEPHUHT SPUIINTa
om0 kenrad. llyHuHT yuyyH Ou3 Moaudukanusiam >kapaéHUHU TUKYBYM areHT
TUpPa3WH UIITUPOKKA OJUO OOpJAMK Ba  HATWKaJa MOJMMEDP CTPYKTypacuia yd
Vadamim TypJap XOoCwi OYIuIIM XamJla KUMEBUM OapKapOpIMKHUHTOIITaHUHU

KYpCaTJIuK.
60

1 1l-pacm. ITAH Tonnacunm I'A Ounan

y3apo TabCHUPJIAHUIINIA HUTPHJI

2 TypyxJap y3rapum JAapasKacUHUHT

peaknus 1aBOMUHIMTUTa OOFJIMKJIUTH.

1, 2, 3, 4- peaxyus xapopamu moc

pasuwoa 338, 348, 363, 373K (sanna
mooynu 1:50; [I'A]=5%, [1/4]=0,7%).

0 15 30 45 75 o0
Peaxinia JaB 0 MITTHIH, MITH.

Peakiusi maBoMHINIUTU Ba XapopaTd OPTUIIM OWJIaH OJIMHTAaH TOJAJapHUHT
yarapumn gapaxacu opraau. (-CN rypyxjap y3rapuin gapakacu JacTiaOKu Ba
moaudukanusianran tonanu MK- cnexrpnapunu taakuk kwinim Ba HCI 6yiinua
CAC Hu aHUKJAIIl OpKaIKM aHUKIaHraH). (1-pacm).

Peakmusnuar 365K  xapoparnan rokopuja oau0 OOpWIMINK  Y3rapwiil
JapaKaCUHUHT Tacaiummra oiau0 kenaau. ONMHTaH HATWKAHUHT DHT KU3HK
TOMOHM TyHJaH wuOopatku, 30 makuKagaH KaMpOK BakKTAa OJIMHTAH PEaKIIHs
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MaxcyJloTiapu OYKKaH MBUKCUMOH TH3UMra sra Oynran. KeluHru wucutum sca
MycTaxKam ToJjlajap Xocws Oynuinura onub kenrad. [lemak, Oonutanruy 30
nakukana (akaT THAPOKCUIAMUIUIANL MaxCyloTiaapu XOcui OynraH, CyHrpa
rUApasUIIall peakuuscu coaup OYauMd Ba TOJIAHMHI MYCTaXKamJIMTH oluraH. by
mapoutna CAC 5-5,5 Mr-ske/r kuiimatra sra Oyiaran moauduUKaIysIaHTaH ToJja
ofvHraH. Yoki0BUM areHT MINTUPOKHUIA OJUHTaH MOoAu(UKAIUsIaHTaH ToJiajap
KHUCIIOTa Ba UIIKOp sputMmaiiapu, [IAH spuryBumnapura nucoaran 6apkapop.

XKapaén xkunetukacuHu ypranui opkanu “Hutpon” tonacunuHr I'A Ounan
TabCUPJIAHUIIl PEaKlMsl TEHIJIaMacH TE3JIUTH OJMHTaH Ba y KyHUJaru KYpUHUIITA
ara:

Vv =K[ra] **.[cN] *
K =12,66.107 fle . &/¢ieii  E, =86,3¢C/e¢ il

Kypunu6 Typubauku, sxapa€HHUHT TeTepOreH TabuaTura KapamacaaH peakius
XaM TUAPOKCHIIAMHH, XaM MOJIMMEpP HUTPUJI TypyxJapu Oyilmua OMpuHYM TapTHOra
sra. Ky3arunaérran XonaTHH TOJAaHM TOMOTEH peakuusiapiard Kadu MnojJuMmep
HUTPWJI TypyxXJjapura €TUO OOpUIIMHU OCOHJAIITHPYBYH IOKOPH COJIMILTHPMA
CUPTrasraJIury OWJIaH W30XJall MyMKHH.

Osunran aHuoHUTHUHT (CMA-2) kumEBnit Ty3mwumuan MK-criekTpockomnuk
TaJKUKOTIAp, TOTEHIIMOMETPUK THUTpJAll Ba anabuéTiapaa KeITHUPUIITaH
HATHXKaJIap acocuia Kyhuaaru cxema Ousa udoaanan MyMKUH:

(-ChHyCH=)g (- = CH- ) (- O~ CH- ) (-CHy—CH- ) (- Oy CH-),

N COCH C=MNH C=N-CH C=MN-CH
I|‘~]H 1‘|~1Hj élH
e
brwi
(CH, ‘éH':‘x (y=2nzH)

Onunran nonumepHuHr [IAH sputyBunnapuma s3puMaciur YHUHT TapKuOuaa
y4 yirdamig Ty3yJManap OOpJMTruaan fajnojaTt oepaiu.

CMA-2 aHUOHUTHU (PYHKIIMOHA TYpyXJIaph AaCOCIMJIMTUHU OaxoJiall
MaKcajauja TMOTCHIIMOMETPUK THUTpJAIl dSrpU  YU3UKJIApuHU ['eHaepcoH —
I'eccenbbax TeHIIamMacu KoopAauHaTiapujaa wuouad uyukuwiad. OyHKIHOHAND
rypyxmaap pK, aHunHr 4,2 Ba 6,2 ra TeHr OYIWINM OJMHTaH AHWOHUTHHHT KYYCH3
acoCII Xoccara TAIMTUIad JajioaaT oepaiu.

Mysgait kKumb, TaaKUKOTIAp HATHXKACH “HUTPOH’ TOJACHMHHU a30T TYTraH
acocnap Owian MoAuUKaIUsIIaII )KapaéHU TOMOTEH peakKIusiiapaa Ky3aTuiaurad
KOHYHHUSTIapra OYHCYHUIITMHY KYpCaTau.

YoxJilaHraH aHMOHAJIMAIlyBUM Marepuauiap oy makcaauaa I[IAH wHu
rekcametunenaguamud  (I'MJ[) Ownman  moaudukanusiianau.  TabcUpIiaHUII
peaKkIMsACUHM JUaMUH OWwiaH Xap KaHJaail HucOar Ba Xapoparjiapja TOMOIeH
pUTMajap XOCUJI KWIYBUM CYB Ba OyTaHOJ1a 0JIMO OOPHIIIN.

2- pacMJIaH KYpUHUO TypuOIUKH, peakius naBomuituru 6 coar I'M/] cysmu
spuTMacuHUHT KoHuUeHTpamusicu 50% xapopar 373K na copo6entnu HCI G6yiinua
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CAC xuitmatn 2,0 Mr-skB/r JaH ommMaiiau, spHU Oy y3rapuil JapaXaCUHHUHT
34%uHN TalIKWII ATTaH.

50 1
2-pacm. ITAH tomacunn I'M/{
40 1 OMJIaH TabCUPJAHUIINAAA HUTPHUI
230 - rypyxJjapu y3rapui
¥ AapaskaCHHUHT peakuusi
20 A . . 1 AABOMUI-JIUTY OUJIAH y3rapuIlIu.
1, 2, 3, 4- peaxyus xapopamu
101 Mmoc pasuwda 353, 363, 373, 373K
< (6anna MOOYIIU 1:50;

[I'MT]1=50%).
0 50 100 150 200 250 300 350 400 450 500

Pearanid Jap o MITTTHIH, MHH.

Peakunon apanammara 3% ['A xkymum0, xapaéHHu (GaoiamTUPUIT OJTUHTaH
tosianapHUHT CAC KuiiMaTu KECKMH OpTUO KETHUILWTa 0JM0 Kenaau Ba 3,5 Mr-skB/T
ra TeHr Oynuo Kojaau.

Onunran Hatwxkanap acocuna I'M/] Ba ITAH CN- rypyxnapu 0yiinua peakius
TapTubaapu xucobnanau. “Hutpon” Tomacu Ounan ['MJl TabCcupiiaHUIIUHUHT
peakuysl TE3IUTY TEHIVIAMACU KyWMUIaru KypUHUILTa 3ra’

V = K[rM -2 « [cN]o. 75

OnuHran copOEeHT TY3WIMIIMHMA aHMKJIAll Makcaguaa (yHKIHOHAN Typyxjap
MUKJOPH aHajdu3 KWIMHIW. Xap Oup ¢yHkuumonan rypyxra tyrpu keiaran CAC
KuriMaTu |-xkaaBania KeITUPHUIITaH.

1- xxagBan

I'M/Inu cyBau sputmacuaa moauukanusianrad ITAH TosacuanHr pyHkuuonan
TapkuOuHu aHukjaam Hatuwxaaapu ['MI]=50%, [’'A]=3%, T=373K

CAC, Mr-sks/t

HCl 0,11 NaCl |10% NaCl| oOupnamuu UKKWIaM4M | ydJaMyu HCIO,
Oyiinya | Oyiinua Oyiinya | aMHHO TYPYX | aMHUHO I'ypyX|aMHHO T'ypyX | Oyiinua
3,7 1,6 1,6 0,4 1,6 3,4 5,4
3,9 1,8 1,8 0,5 1,5 3,9 5,9
4.4 2,0 1,9 0,5 1,7 4,6 6,8

HK-cnexkTpockonusi Xamaa TOTCHIIMOMETPUK THUTpJaNl, (PYyHKIIMOHAT TYPyX
aHAIM3W HATOKAJIapy acoCHa MaXCyJIOT KUMEBHUM TY3WIUIINHU KyWHJIard cxema
Owtan ndoganamn MyMKHAH:
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(-CHy— (le _:In_ (—CH; —(le —:'HT (—CH; —(FH—:'X— (-CH; —(le —)y_

CH <o Lo o=
R
(s 28 (CHs
IH, MH
b
(-CH, ~CHA) ;

Oxopunarn kabu natwkanap I[IAH tomacunu ['™MJ] HuHT OyTaHoin
spUTMacuaa MoAM(PUKALMsIIa >kapaéHuga xaMm ojuHrad. Om Ty3um OViinya
CACHuunr maBxymmru [TAH tomacuau I'MJ] 6unan moaudukanusianmga XoCuil
oynran anuonuTiaap (CMA-1) dakar kydcus nsmac, Oanku KywIid acoCiH
rypyxJiapra DJrajuruHud  Kypcaraau. “HuTpoH” TOJIACHHM OpraHMK MYXHTIa
MoauduKanMsIall  HaTWKACHAAa KyWwIM acoCid TypyxJjap MHKIOPU CYBJIU
spuUTMaapaaru CUHTE3ra Kaparaja Kynpok oyiamau.

ITAH Tonacunu stunenguamud (3/1A) 6wian MoauduKanuysiaaa TOJTaHUHT
CAC kuitmatu 1,6 mr-3kB/r man ommarad. Copoentimapauar CAC kuiiMaty ynapra
MOHAJIMAIIlyB XOCCacMHU OepyBuM (YHKIHMOHAJI TypyXJap MHKAOpUTra OOFIHK.
OYHKIIMOHAT TypyXJjap MUKIOPUHM MOJAU(PUKANUSIAHTAH TOJUMEPHUHT EH
3aHKUPJIAPUHU Y3aUTUPUIL OpPKaIW KyNaWTUPUII MYMKHH. byHIaul y3auTupuiira
“auTpoH”  TomacuHM  auxjopataH ([AXD) umrtupokmma DA  Ounan
Moau(pUKaUsIIaI opKayv dpuiuian Ba y copoeHtT (CMA-5) CAC vuHr 6 Mr-skB/r
raya oprtumura ojiu0 kenaud. PeaknusHam Kyiumaru cxema OwiiaH wudomanari
MYMKUH:

—CHy~CH—CHy—CH—CH—CH— + NHs~{CHyy— N Hy——— -
CHN COOH CH
— —r:Hz—rT“H—r:HE—nle—r:Hz—r:H—
|
C=NH =0 CH

I:\II-I I!JI-I
('1|3H2}2 (C::szg
NHaz NH;
—CHE—CH—CHg—rch—CHE—zle— 19'1[‘; —CHz—CH—CHz—fliH—CH:—FTH—
CoNH  Cn c=0 AX 3|:=NH C=NH ¢=0
NH Ilﬂ.l rlqﬁ rqu 1~|4H
{tlz:ngg I:Ll_'.-Hg}g (?Hz}z ('Zlinb (CHa)
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Kypunub typubauku, “Hutpon” TtomacuHu DJJA Owmnan MoauduKanusiail
xapaéauaa XD Kymwimim KOMIOHEHTIap Opacuaard MOJUMKOHIEHCAIMSIaHUII
peakiusICH coaup OVIMIIK OJIMTOMEP 3aHKUPJIAPHUHT y3aluImra oo Kenau.

OnuHran HaTwxagap OKOPH alMalllyB CUFMMUra sra Oyiran copOeHTIapHH
noiuMep €H  3aHKHUPJIAPUHU  TOJMKOHJICHCALMSJIAHWII ~ OPKAJIM  OJIUII
UMKOHUATIAPUHU KypcaTau.

Oxopuna Ttakumnad YTWiIraHjaek, HUTPUI TYPYXJIapUHUHT 0ab3uOup aszor
TyTraH acociap OWiaH peakuuara KUpUIun (GaoJuiiry OIui apouTaa )KyJa Xam
cyct Oynamu. LIyHUHT ydyH moJauMepiaap HUTPWI TYPyXJIApUHH MO (DUKAIHSIIAIT
xkapaéanmga ['A spuTmamapu OwiaH uWNUIA OpKadW GaoiuamTHpUiIagn. Yoy
Ky3aTWITaH XOJUCAHUHT MEXaHU3MH WITrapH Takiaug KWIMHTaH 0Yiau0, y TOJMaHUHT
HUTpWI rypyxjgapu ['A Ownan Tabcupiamiud aMUIOOKCHM TypyXJiap XOCHI
KWINIIY, YyJIap 53ca aMuUH TYTraH TrypyxXJapra OCOH aJMalllMHHWIIA Ba
TUAPOKCUIIAMUHHU PEAKIIMOH dpUTMara Kautumuaan noopar. AMMo anaduériap/a
yi0y MEXaHU3MHU TYJIUK TaCAUKJIOBYM UCOOTIAP KEITUPUIIMAraH.

['A HUHT KaTaTUTUK TAbCUPUHU 2-)KaJ[Bajijia KEITUPWITaH HaTHXKajaap OuiaH
Kypcatuil MyMKuH. bup xun mapoutaa 'A KymMIvIM MaxCyJOTHUHT Y3TapHILl
napaxacuHu ['A cu3 XonaTiapra KaparaHja OKOPH SKAaHJIWTHA 2- aJBaJlJlaH
KYpUHUO TypuOIu.

I'A umrrupokuna I'MJ] 6mnan monudukanusnam copoentiapaa HCI 6yitnua
CAC 4 mr->ks/r, I'T 6yiinua sca 3,2 Mr-3kB/T ra TeHr OyJIau.

2- KaJBa
Typnu xun mapoutiapaa moaudpukanusuianrad [TAH Hu y3rapumn napaxaCcHHUHT a30T
TYTTaH acocyiap pUTMATAPUHUHT KOHIICHTPAIUSICUTA OOFITHKIIUTH.
1=2 coar (I'T 6unan) , =6 coar ('MJ] 6unan) T=373K

I'ekcameTunenguaMuH I'mppazun
A3OTTyTras I'A mu sputma | I'A cu3 sputma TA cu3
0 ['A nu >puT™Ma
acoc, % cyB |Oyranon| cyB |OyTaHon SpHUTMa
Vsrapnm napaxacu, %

15 - - 20 - - -

20 - - - - - -

25 - 17 - - 10 -

30 - - 33 - 17 6

40 - - - - 22 14

50 70 60 40 10 26 17

70 - 62 45 - - -

Taknud xkummHran ['A HUHT KaTaTUTHK TabCUP MEXaHU3MHHH UCOOTIAIT YUyH
onmuuaad (aomtamtupwirad [TAH O6wran 1,1-JIMIT Tabcupnanuimm Yprasuiau.
“Hutpon” Tonacuuu (Qaomtamrupuii ['A HUHT CyBIM JSpUTMaiapu Epaamuia
onuHIU. YOy ycyn OwmiiaH Moau(UKAIUsIIAHTaH TOJAHUHT MOH alIMallyB CUFUMHU
1 mr-skB/r tamkwun 3tau. daonnamrad “Hutpon” Tosacu Ba 1,1-JIMIT opacumaru
peakiusa 373K mga 5 coar naBomuaa onub Oopunau. YmlOy miapouTia OJWHTaH
nosmuMmepHuHr CAC kuiimatu 3,2 Mr-skB/t ra TeHr (daomiammarad “Hutpon” 1,1-
JIMI' Ouitan TabcupiialiManin).
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Peakmmon sputmana Ba ['A ummTupokuaa ONWHTaH ToJMMepiapaaru cudar
peakiusyapu noaumepiapaa 1,1-JIMIC Owian TabcupiaHuin HaTwkacuaa ['A
XOCUJIAJIAPU Ky3aTWJIMACIIMIH, PEAKIIMOH SPUTMA €A PEAKIUs TyraraHjaH CyHI XaM
I'A Gopaurunu Kypcatiu.

®daommamtupuirad Ba 1,1-JIMI" 6unan moaudukanusnanrad noadumepan MK -
CHEKTPOCKONUK TEKIIMPUIIIAp HaMyHa/la aMHJOKCHUM TypyxJjapra Xoc OyiraH
FOTHJIAII YU3UKJIAPU UYKOJUIIUHUA KYpCaTIH.

Mynaail kunud, Typau xui amuHiaap Ownan A umTupokuaa “HUTPOH”
TOJIACHHUHT KUMEBUH Y3rapuiapu Oyiinya OJNIMHTaH HATWXalap WIrapyu TakiIug
KWIMHTaH ['A HUHT KaTaJUTUK TAbCUPU MEXaHU3MHUHU UCOOTIA/IHN.

Yunnun 6061a CMA-1 aHHOHUTHHU MaJ€uH aHTUPHU OWJIaH TabCHUPJIALIHIII
OpKaJIu NOJIMKOMILJIEKCOHJIAP OJIMII KHHETUKACH Ba MEXaHU3MH KEJITUPHUIITAH.

Xemar XOCWJ KWJIYBYM TMOJUKOMIUIEKCOHJAp osmin Makcaauga CMA-1
TOJIACUHU MaJIEeUH aHTUJIPUAN OWIaH KUMEBUNA MOAM(PUKAIMSIIALI KyHUIaru cxema
Oyinda oaub 6opuiIu:

—CH,—CH- + CH=CH —» —CH,—CH-
C:,=NH e r:[% C:'=NH
NH ¢ Yo/ o NH
E'ClﬁHiLs —NH; lf'i:3H.£hs

HN —C oy

CH

ooH

Ymly xemataard KapOOKCHJI Ba aMHUHOTYpyXJap OpacH OJITUTa METHIICH
3BEHOJIApY OpKadM y3OKJamTupwirad. by sca ymapra 1okopu XapakaT4aHIUKHU
0epud, xenaT XOCUII OYJIUII )KapaéHUHU OCOHJIAIITUPAIH.

—CH,—CH- —- —CHz—liTH— |:|1
'~?|a=NH (I3=HH ......... HD—&
NH NH o CH
(clﬁ;g,:-, (CH)e— NH—&—CH
|0
HN-—CnﬁﬁH
?H
COOH
= 4 2
5 3- pacm. CMA-1 copéentunn MA
E 3 OMJIaH TabCHUPJAHUII KUHeTHKacH. 1 -
=1 HCI 6yiiuua CAC; 2- NaOH 6yiinua
= . CAC. T=353K.
5
0 l T T T 1
0 2 4 4 8

Pearipid JaBOMIITTHIH, COaT.
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3- pacMaaH KypuHUO Typubauku, nonukoMmiuiekconmapHuar NaOH Oyitnua
CAC xuitmaTtu peakius aaBomuinuru ounan opraau, HCl GVitnua sca kamasiu.
Ky3arunaérran xoauca takind KWIMHAETTAH peakIusl CXeMACUHH TaCAUKIAWI1 Ba
CMA-1 Tonacu xamaa MA opacuaard TabCUPJAHUII aMUHOTYPYXJIAPHU aMH]I
rypyxJjapura aillaHMIIMJIaH Ba COPOCHT TapKuOuaa KapOOKCWI TypyxJjap Maio
OynuIuIaH nagoyat oepaau

CMA-1 Ba onuHTaH NOJMKOMIUIEKCOHHU MK- criekTpiiapyu COMUIITUPUITaHAA
maxcynorma surm 1711em™ ma >C=0 KapOOKCHI TYPYX/IapHHHHT BAaICHT
TeOpaHUIUIapUra MOC KEJIyBYM IOTHIWI YH3WFU TaWa0 OYiIHMImy Ky3aTHIIH.
AMUHOTYpyXJIapra MOC KEIyBUM YM3UKJIAP WHTCHCUBIUTH KaMasId Ba yJIap WYKH
MOJIEKYJISIP BOAOPO.I OOFIap XOCHII OYITUIITN XUCOOUTa KSHTasIH.

CMA-1-MA nomukoMiuieKCOHUHUHAT TomaMm@onutink xoccamapu Cu(ll) Ba
Cr(VI) woHnmapWHM O>pHTMAjapjaH JHHAMHK YCyJJa COpOLHsIIAIl  OpKaJIn
kypcatuiau. bynga Cu(ll) nonnapu 6yiinua nuaamuk anMainrys curumu (JJAC) 120
mr/t au Cr(VI) nonnapu 6yiinda sca 80 mr/r uu Tamkui 3tauHuHaT. Cu(ll) nonmapu
Oyiinua COpOLMOH KOOWJIMATH IOKOPWJIMIU TIOJMMEPHUHT KYWIM XeJlaT XOCHII
oymum xycycustunu kypcaragu. Cr(VI) monmapu Oyiimua cOpOIMOH KOOHIIHST
MaBXyJIMTH ~ TIOJIUMEpP  TapkuOuja KywId acociu TypyxJjap CakjiIaHuo
KOJITaHJIUTH/IaH JanojaT 6epau.

[Mynnpaii kw6, CMA-1  aHHOHUTHM MaJIeMH aHTUAPUIWA  OWiIaH
MoauduKanMsIall OpKajdd KaTHOH Ba aHUOHJApra HUCOATaH IOKOPU COPOIMOH
KOOMIMATIa 31a OYiran sHry NoJIMMEpP KOMILJIEKCOHJIAp UK OOp OJIMHIIN.

[Tonukomrmiekconnap onumHUHT Oomika ycynu cudaruga CMA-1 sa CMA-5
COpOEHTIApUHU KOJAUK HUTPHII TYPYXJIAPUHU UITKOPHI THIPOIU3 KUJIHII OPKAIH
KypcaThIl MyMKHUH. ['MApONIN3 pPEaKUUSACHHUHI YMyMUW KYypUHMIIMHU KyWHIAaru
cxema Ousian udoaanam MyMKUH:

-CH,~CH—CH,—CH— + H0 ﬂ:— —(CHy—CH—CH,—CH—
NH CMA-1 copbenTn yaya n=6 ‘]JH
“{Hﬂn CMA-S copberTn vy n=2 “I-IHE}H
NH NH
{!‘='I-II] (|“=HII
—-L"I-I;—LJ‘H—E'H:—L"'H— —L"HE—LLH— CH-CH—
Ll‘N {l."{.'}{_}}Jn

4- pacmaaH KypuHUO TypuOAuKH, onuHrad tonanapHuHr NaOH 6yiinua CAC
kuiimatu xapopat 363K raua xyrapunranma oprtamu, cyHr sca kamasau. NaOH
oyiinua CAC HUHT XapopaT OpPTHINM OWIaH KaMaWWIIM MOJUKOMITJICKCOHHUHT
TOJJACUMOH TY3WJINIIN KUCMaH Oy3WIHILINTa OIH0 KeJaIu.
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4- pacm. CMA-1 (1) Ba CMA-5 (2)
3 5 JAPHU THAPOJH3 KWIMII OPKAJIH
OJIMHTaH  MOJUMEP  KOMILIEKCOH-
gJapauar NaOH oOyiinua CAC Hu
peakmusi XapopaTura OOFJIMKJIMIH.
| - Peaxyus oasomutiaucu 30  mun,
Cnaon=0,2n. Banna mooyau 30.

CAC, nr-akeT
=2

L y— — , .
0 343 353 363 373 383 T K

Onunran Hatwxkanap CMA-5 copOentura kaparanga CMA-1 copOeHTUHUHT
TUAPOJIM3IAHUII  PEAKUMICH TE3JIUIH FOKOPH DJKaHJIUTMHH Kypcartau. Yooy
noJIMMepIiapiard HUTPUII TypyxJjap peakuuoH ¢aommuruHuHr gapku CMA-1 Hu
YOKJIOBUM areHT cu@darujga KyJUIAaHWITaH JUAMUHHUHT YTJIEBOAOPOJ paguKain
Y3YHpPOK OVnumu OwiaH TymyHTUpwiIaan. Moau@ukanusioBYd aMUHJIAPHUHT
YIJIEBOJIOPO/ pajKaulapyu y3yHiauruaaru OyHuai ¢(apk copOeHT TapkuOujaru
TUAPONIM3IaHAETTaH TypyXJjapra €TULIIUII OCOHJIUTY OWIIaH TYyIIYHTHUPHUIIA]IN.

CMA-1 Ba CMA-5 copbGentaap UIIKOPUU  TUAPOJU3UHUHT  Oapua
XoJlaTiapuja peaxkius JaBOMHUNINIKA Ba Xapopar optumu OuinaH NaOH 6yiinua
CAC aBBan opramu, cyHr kamasau. Kyszatunaérran xomuca [IAH HuHr uykyp
UIIKOPUN TUIPOJIU3IAHUII XKapa€HUHW ypranraH A.J[.JIuTMaHOBMY TOMOHUIAH
WITapu Ky3aTWITaH HMYKH MOJICKYJSIp IUKIUIAHUIN Ba aBTOMHTUOWpIall OuWiiaH
TymyHTUpuin MyMkuH. Kunetuk tankukoTiap NaOH konneHTpammsicu Oyiinua
ruponu3ianui peakiusicu te3nuru CMA-1 copOenTu ydyH OUpUHYM Japaxkaja,
CMA-5 copbenTn yuyH 3ca 0,5 mapakana SKaHIUTH KYpCaTHIIIH.

Kypunu6 typubauku, CMA-5 COpOEHTUHMHI 3M4Y YOKJIAHTAHJIWIW Ba
(yHKUMOHAN TypyXJapra SKUHJIAIWII KAWWHIWUTH UIOKOp OVilmda peakuus
TapTnOu CMA-1 copOGeHTura Kaparasja nacTpok OYauIura om0 KeJIu.

OnunHran nonumepnapHu uaeHtTudukanusiam yuyH UK- cnexkrpiapu taxJjimn
KWIMHIY Ba (YHKIMOHAJ TypyXJap NOTEHIIMOMETPUK TUTPJIAIll OPKaIu aHUKJIAHIH.
OnuHran HaTWXKajgap CHUHTE3 KWJIMHIaH COPOEHTIIApHUHT mojauaM(oiauT Xxoccara
ATaJINTHUHY TaCAUKJIA/IH.

Typrunuu 00042 OJIMHTAH TOJACUMOH COPOEHTIApHUHT (U3UK-KUMEBUIN
XOCCAJIapUHU YPTaHMIL HATUKadapy KEJITUPUIITaH.

Typaun xun peareHtiapra, Iy SKymiaJlaH Ky4wId OKCHIJIOBUMIIApra,
COpOEHTIApHUHT OapJoIll OEpUIIMHU TaBCH(IIAll y4yH YMYMHUH KaOysi KUJIMHTaH
TaJKUK ycyJuapuaad GpoiianaHuiim.

KuméBuil peareHTnapra sHI KarTa YMAAMJIWIUMKHU “HUTPOH ToJlacuHu ['M/J]
omnan mommdukamusanad omuaran CMA-1 copOeHT HamMo€H Kuiarad. Kumépmit
peareHTnap Tabcupuga HamyHamapHUHT CAC KMAMaTHHUHT MaKCUMall KaMaluIln
20% nmaH omMarat.

OnuHraH TMOJUMEPIIAPHUHT TEPMUK OapKApOpIUTHHU TaBcudIam y4dyH
TEPMOTpPaBUMETPUK aHanm3naH (Qoiigananwiau. [lactmabku “HUTpOH” TOJIacura
Kaparauaa auddepeniman TepMorpaBuMeTpuk ananus (JITA) srpunapuau 60puIm
MoauUKAMUTAHTaH TMOJUMEpPJIap dSrpuwiapuaad anva ¢hapk Kuian. ['A TomoHuaH
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Moau(UKaIMsUIaHTaH TOJIAHUHT TepMUK Oapkapopnuru nacaiimmm Ba 423K na
napyaJaHUIIMHUHT OoLUIaHUIIM Ky3aTwigu. CoOpOEHTHUHI MacCaCMHUHI OyHAail
KECKMH KaMaWuIIM aMHJIOKCUM Typyxjap Oopiaurd Ba yiap MNapyailaHUIIl
XKapaCHUHUHT aMMHaK a)Xpa0 YMKUIIN XMUCOOUTa OCOHJIAIIUIIN KYPCaTHIIIH.

MaxcynoTHH siHaJa IOKOPHU XapopaTiapja KU3AUPUIUIIK “HUTPOH” TOJIACHUTra
Kaparaija 4yKyppoK JIECTPYKTUB Y3rapuiuiapra oiu0 kenaau. XyIaud LIyHIan
xouar 1,1-JIMI" 6unan MmoauduKanysIaHTaH ToJaaa XaM Ky3aTHIIN.

I'MJ] Ounan MoamduKanusiamiga OKOPUIATH XOJaT TEPMHK OapKapOpIIHK
OpPTHUILIA TOMOHUTA y3rapau Ba aectpykuus 498K na Oonuianau.

JX3 umrupokuna DA 6mnan moaudukanusiianrad “Hutpon” Tomacu JTA
ATPU YU3UFH yIIOY HOHUTHUHT TAPMOKJIAHTAH Ba YOKJIAHTAHJIUTH XaKuaa KyIuMya
ucOoT OYJIB ONaaH.

bupuaun Macca uykotum Tte3nuruHuHr optumm 393K nma Kysatmnaum Ba
noymMep MaccaciHUHT 9% uykotunau. [emax, JIXD umrupokuna DJ]A Ounan
MOJU(UKALUSIIAHTAH TOJIa MAaCCaHWUHT  MYKOTUIIMIN  TE3JIUTMHUHT  OyH7ai
OPTUIIMHU TMalBaH/UIaHTaH OJIMTOMEp 3aHXKUPJIAPHUHT JIECTPYKIUSACU OWiiaH
TYIIYHTUPUII MyMKHH.

Non anmamyBuuM MaTepUaUIAPHUHT COJIMINTHPMA CHPTA Ba FOBAKIIap
ynyamyiapuHu  alleTOHUTPUI Xamaa OeH301 OyFjIapuHU CcOpOIMsuIall  OpKaju
aHukJaH U, JlacTinabku MOJMaKpUIOHUTPUI TOJMACUHUHT coymmtupma cuptu 2800
— 3250 M%r HM  TAmIKMI OTraH Oyica, AMHHIAD TABCHPHAA KHMEBHIA
Moau(UKaIHsIIAN COMUIITUPMA CUpTHU 2-3 Gapobap xamaiitupau. JlactinaOku Ba
Mou(dUKalMsUIaHTaH Tojanap FOBAKJIapu paauyciapu Oup Oupuman kyn Qapk
KWJIMacajaa, ToJiajap FOBAKJIAPUHUHT XXMM OWp Japaka Kamairas.
Moaudukanusuiam xapaéHuja JacTiaOKu TOJAJAPHUHT COpOLMOH MapaMeTpiiapu
KakMaiiran Oysca XaMm yJapHUHT KUMMaTH MyHYOKCUMOH COpOEHT/Iapra KaparaHja
aH4a FOKOPH.

Moaudukanusiianrad TOJIAPHUHT TYPCUMOH TY3WIHIIMHA TaBCUDIIAT yIyH
ynapuu JIM® na 6ykumm kuHeTukacu ypranwinu. Hatwxamnap Peneit Tenriamacu
OyinJa XucoOmaHIu.

OnunHran 0apya aHHMOHUTIAP YUYH MOJUMEDP TYpiap TyTYHJIAPUHUHT 3UUIIUTH
€xku (haon 3amKupiap MOJEKyIsp Maccacu M. kuitmatu Oup Oupura sikuH OYIu0
650-720 opanuruma Yy3rapagud. buTra Makpomolekyiara TYFpU  KeJaJuraH
TYPCUMOH Ty3unuuuiap 4oknanumu 100 ta TyryHra Tyrpu kenanu. by 3ca onmHran
MOHAJIMAIIIYBYM TOJIAJJADHUHT NacTIa0KK “HUTPOH” TOJACH DJPUTYBUMCHIA KaM
OYKUIITMHU TYITYHTUPAJIH.

Bemmmnyu 60012 MoHAIMAIITUPYBYM TOJIAJIADHUHT COPOIIMOH XOccallapy Ba
KYJUITAaHUIITM MYMKHUH OYJITaH coXaJlapy KeJATUPUITaH.
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Pacwm 5. Xap xu1 mapoutiaapaa CMA-1 HoOHAJIMAIITHPYBYH TOJAacH OMJIaH
OMXpoMAaT HOHJIAPMHUHT COPOIMACH KMHeTHKacH (2) Ba u3oTrepmaiapu (0).
1, 2, 3- copoyus xapopamu moc pasuwoa 293, 303, 313K.
CMA-1 Ba CMA-5 copbenraapuauar Cr,O;” HOHIAPUHH — COPOLMSACH —CYBIIH
SpUTMANIapUJIaH CTATUK IIAPOUTIA YpPraHWIIU. XapopaT OPTHUIIM OWJIaH COJHUIITHpPMA
aJICOPOIMSIHMHT OMPO3 KaMaWUIIK Ky3aTHId. (pacum 5).

Xpom (VI) wmonmapuaum CMA-1 Ba CMA-5 copOeHTIApHHUHT COpPOCHSLIIAII

HaTWKaJlapy acocuaa >KapaéHHUHT TEPMOJIMHAMUK TapaMmerpiapu xucoobmanau. (3-
JKaJBan).
CMA-1 copbentura kaparanma CMA-5 copOeHTH Yy4YyyH MyBO3aHaT KOHCTaHTacH
KMIMAaTHUHT aH4ya IOKOPWINTM 3-kanBangaH kypuHuo® typubmu. by CMA-5copOentu
Tomonnzna Cr,0;% HOHIAPHUHT GOFIAHUINE KY4IMPOK SKAHIHTHIAH JaIonaT Gepaid. By
sca CMA-5 copbentunuar SO, , NO3, CI° nonmapu TyTraH TEXHOJOTHK JpHUTManapaa
COpOIMOH KOOWNuUATH ymOy HOHJIApHU TyTMaraH cCyHbud sputMmanapaaru CMA-1
COpPOCHTH IOTHII KOOWJIMATH OWIIaH aMaijia Oup XWJUIMTHU KypcaTaju.

3-Kaasan
CMA-1 Ba CMA-5 Ky4/H acoc/i COPOEHTIAPHUHT Cr,0* HOHJIAPMHHU COPOLUsIIALI

TEPMOAMHAMHUK QYHKIMSUIAPMHUHT Y3rapuinm
T,K| T, K AG, AH, AS,
MOJIB/T XK/mons | XK/moms | K/moms K
CMA-1 copbenmu (cynvutl spumma)

293 0,04 | 509,7 | -15517 -158,54
303 0,03 | 250,0 | -13908 | -55000 -158,52
313 0,02 97,7 | -11925 -159,57

CMA-5 copbenTH (TEXHOJIOTHK SPUTMA)

313 0,04 | 33457 | -25998 17
323 0,03 29577 | -27158 | -21557 17

33 0,02 | 20578 | -273285 17

Cuifpak MeTayuIapHHU IKCIIPECC aHUKJIAI YUyH TTOJIUMEpap TU3UMUHU SPATHUIIT
makcaauaa apcenaso (1) am CMA-1, CMA-2 Ba CMA-3 copOeHTiiap cHUpTHUTa
UMMOOMIM3aUsIanan. TaakukoTiap ymoly peareHTHu (akat Kydiu acoc TYpyX
tyrrad CMA-1 copbentu 6uan O0FIaHUIIN MyMKUH SKaHJIUTH KYpcaTaiu.
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4- xanBanmga CMA-1 copbent tomonmman apcenazo (III) copOmusicu
u3zoTepManapu €paamuaa XucoOJaHTaH Kapa€HHUHT TEPMOJAMHAMUK MapaMeTpiapu
KEJTUPUIITaH.

4- kanBaJ.

CMA-1 copOent ToMmonunaaH apceraso (111) copoumsicu ;xapaéHUHUHT

MmyBo3aHaT koHcTaHTacu (K) Ba TepMoguHaMuK QYyHKIUAJIAPHU Y3rapuiu

T K [.~10™ K AG, AH, AS,

’ MOJIB/T K/momb JK/momab K/monp+K
293 5,3 3558,7 -19955
303 8,3 2573,8 -19892 -37500 -59,0
313 13,3 1503,8 -19039

MyBo3aHaT KOHCTAHTAaCM KHMMaTH OupjaH aH4Ya KaTTaJMrH >KaJlBaJlJaH
kypuHu6 Typubdau. by sca CMA-1 copOGentununr apcenazo (lll) Hu kywin
Oornamuaan ganonar O0epaau. [llynu xam akTuO yTHIll KEpakKd, Xapopar OPTHUILIU
ownan [, KuliMatu opTagid, aMMO MyBO3aHAT KOHCTAHTACH KUWMATHU KaMasiIu.

Ymby koHCTaHTa KMMMAaTHHUHT Xapopat OuyiaH OyHAal y3rapuiinu, OOFIaHUII
(akat MOH anMalMil Xpcoodura 3mac, 0anku Kyducus pusukaBuil Oofyap xucodura
XxaM conup OVnaau, 4YyHKH Kydcu3 (usuk Oofnap XapopaT OpPTHUIIM OujiaH
Oymiamiaau, Oy 3ca MyBO3aHAT KOHCTAHTACH KUMMaTUHU KaMaWTUPaIH.

bynnait Oofnanuin ymoOy MOJMMMEp peareHTH EpaaMuaa Xap XWwi Meral
MOHJIAPUHYU aHAIMTHUK aHUKJIAIIIA KYJUIall UMKOHUSTUHU SIPAT/IU.

FOxopuna kypcatwiran copOeHTIap TOMOHHIAH TaJOTeHIAPHU KaJIUWAIU
Ty3Japu OpUTMAIapuiaH KUECUW copOIusiam ypraHwiranaa xKyJda KU3HUK
HATWXXKaJIap OJMHAW. DPUTYBUYM cudaThIa Kaauiian Ty3iap CyBJIH dPUTMATAPUHUHT
UIUTATHIAIIA YIIOy rajJoreHIapHu MOJIeKysstp xomataa [Hals] nonu xypuHuImmma
SPUTHUII UIMKOHUATUHM Gepamu. Ypranuiaran copOentiap munna CAC U 10KOPHPOK
oynran CMA-2 copOeHTH Ky4wIupoK copOuusiam KOOWIMSTUTA DATalluru
aHWKJIaHTaH.

Ymby copbeHT TOMOHUaH OPOMHHUHT MaKcUMal ajacopOuuscu Kuimatu 4-10°
* MoB/T (0,8Mr-5KB/T) GHp XHIT MIAPONTIA, aifHH BAKT Y3UIa 3¢a HOx yuyH 5-12 Mr-
9KB/T SKAHJIUTU Kypcatwiau. Jlemak, cCOpOEHT TOMOHHWJAAH WOAHUHT OOFJIaHUIIH
OpoMra Kaparasjia Ky@winpok 0opaju.

Kysarwiran Oynmaii  ¢apkauar cababu [Brs | anvonuuuur [J;] aHHOHHTa
Kaparanja Oexapop SKaHiIuruaup. MoJekymnsp Xiop OyHIald aHMOH XOCHJ Kuja
OJIMAraHjiuTU y4yH ymi0y cOopOeHTIap TOMOHHIAH IOTHJIMAaraH. Xapopar OpTHIIN
Oowmnan OpoM Ba 1OJ MOJIEKYJaJIApUHUHT IOTHWJIHMIIN OpTaau, Oy dca ypraHuinaérrad
TJIOTCHJIAPHUHT FOTHJIUIIHM KUMEBUM cOpOIIUs OpKajau OOpHIINUTra TYBOXJIUK Oepaju.

[Munpodun Ba KOMOMHAIIMOH TabcUpra 3ra OaKTEPUITH MpenapaTIapHu OJIUIIT
V4yH aHHMOHAJIMAIlyBUd TOJACUMOH MaTepuaiap WO KOMIUICKCIApUHIHT
XUTO3aH OulaH MOAU(PUKANUSIIAHUIIN CaMapaii SKaHJIUTUHU KYPCaT/Iu.

OnuHran HamyHalIapJa WOJHUHT MUKIOpH 5-20% HU TallKWI KA. XUTO3aH
OwaH WNUIOB OEpUI YIaApHUHT COPOIMOH XOCCATApUHU KydaWTupAau. XHUTO3aH
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OwnaH WNUIOB Oepull HaMyHaJapHUHT COpPOLMSIIAII XOCCAJAPUHHU CEe3UpPaApIIU
Japaxkaja ommpaau. (xuro3an Ounan unuianmarad [TAH Tonacu yuyH copOuusinant
kooumusatu 0,55% O6¥Vica, 55% nu HUCOMI HaMIIMKIA XWUTO3aH OWJIaH WIIUTaHTaH
HamMyHa copouusicu 1,5% HuU TalKuiI KUiIau. )

XuWTo3aH OWjIaH UIUIOB OepuiiraH HaMyHAJIAPHUHT CYB IOTUII KOOMJIUATH 3ca 3
MapTa omaud. by 3ca ymapHU WUPHUHIIM HEKPOTUK KacaJUTMKIApPHU JaBOJalllga
KYJUlalnga KaTTa aXxaMmMHsITra sra SKaHJIUTUHU KYPCaTaH.

Onu6® OopwiraH TaIKUMKOTIAp HATH)KACHJA TaJlOTeH TyTraH OaKTepuuuI
MaTepuauiap OJMII Y4yH JabopaTopusi perJaMeHTH Ba TEXHUK IIapTiapH
Ty3mwirad. Y3P ®A TTIK®H sca akax. C.III.PammmoBa pax0apiaurnaa XHTo3aH Ba
Hox TyTraH KOMOWHAIIMOH OOFIIOBYM MaTepuaj yuyH JabopaTtopusi periaMeHTd Ba
TEXHHK IapTIapH UILIA0 YUKHUIIIH.

CMA-1 Ba CMA-5 copbenTiapunu okaBa cyBiapHu xpom (VI) nonnapunan
TO3aJaJIOBUM cudaTuaa TaBCUsS STUII MAKCaJuaa TEXHOJIOTUK YMKUHIU CyBJIap Ba
CYHBUM XPOM HOHJIAPMHU HpUTMANIapAaH JUHAMHUK COpOIMsiIam KapacHH
yprauwnau. pH=4,5 na TexHonoruk yukuHau spurmanapaaru CMA-5 copOGentu
yuyH quHaMmuk anmairyB curumu (JJAC) 213 mr/r Ba cynbuit sputmanapaa CMA-1
copbeHt yuyH 390mr/r wu Tamkun otad. Taakukoraap CMA-1 Ba CMA-5
copObeHTiiap ¥3 cOpOLMOH KOOWUNUATH OYiinua MabiyMm OYIraH HOHUTIAP/AH
YCTYHIUTHHU KypcaTwiau. Macanan Amberlite IRA96 u Dowex 18 annonutiapu
xpom (V1) nonnapu 6yitmaa pH=3 na JIAC 100 Ba 117 mr/r Hu, IOTUII camapacu
93% rtamkwmn stamu. CMA-1 sca xpoma (VI) monmapunu spuTManapiaH amaniaa
100% iykoTagy.

OnunHran Hatwxanap okasa cyBiapaan xpoM (VI) nonnapunu axparud oyuin
Oyiinuya mnabopaTopusi pErjiaMeHTH Ba TEXHOJOTUK CXEMaHW WILUIa0 YUKW
WMKOHUSITHHHM SIPATITH.

Texmmpysaap  [Cu(NHs)]*  wommap  6yiimua JAC CMA-1-MA
noJIMKOMIUIEKCOH Oyinua 113 wmr/r rugponusnanrad CMA-1 copOent Oyiinua
pH=12 375 wmr/r Hu Tamkun strawiuruaud kypearau. ['mapommsnanran CMA-1
COpOEHTH yUyH KHCIIOTAIN MYXUTJa KapOOKCUII TYPYXH MOHJIAHMAraH XoJjaT/aa MHIC
nonsapu copouuscu (pH=4,2na JIAC 53 mr/r) kyzaruinau. Jlemak, ymoy mapoutia
muc nonnapu copouuscu CMA-1 copOEHTHUHT aMUHO TypyXJiapu OusiaH KOMILIEKC
XOCHJT OYTTUIIN OpKajIu coaup Oyianu.

CopOeHT oKOpH KUMEBUM MyCTaxKaMJIMKKa 3ra OYIraHjgurd YYyH YHH Ky
MapTa KyJulall MyMKAHJIUTYA aHUKJIaH]IH.

Tykumanapaaru HUPUHIIM HEKPOTHK SpajlapHU JlaBoJjalijia KOMOWHAIMOH
OOFJIOBUM MaTepHAIUTAPHU KYJJIall MYMKWHJIWTHHU aHUKJIAINl YYyH YJIapHUHT
OakTepUIIH XOccaaapu YpraHuIIu.

Tu66uit-6monoruk TagkukoTiaap T.¢.1a., npod. O.P.TemaeB paxOapiauruaa
KaHau auaderT OwiaH MypakkaOiamraH >KappoXJUK Ba HUPHHTIN >KapPOXJIHK
PecnyOnmka mapkasuna onub 6Gopuiam.

MuKpoOHONIOTUK TAAKUKOTIAp YYyH Matepuan cudaruga, dKCIepUMEHTa
XalBOHJIAp SipacUIaH OJMHTaH WMPUHTIIHA CYIOKJIHK UIUIATHAIIIN.
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Mopdonoruk TagKMKOTIap aHAIU3JApUHU  JAWHAMUK YpraHWII HATHKachaa
UILIa0 YMKWITaH KOMOMHAIMOH OOFJIOBYM MaTepuaiiap TabCUpua sipajiap T€3poK
OUTUIIN Ky3aTHIIIH.

Kyurumnunapna onu® Oopwiran Taakukomiap Hatmxkacuna ITAH acocupa
OJIMHTaH OOFJIOBUM OaKTepuLU] MaTepuaiap SUUIMFJIAHUII Ba OakTepusuiapra
KapmiM caMapaJld TabCHpP KypCaTraHWIIN AHUKJIAHIU. VYnap spamaHum
Kapa€HUHUHI MKKUHYM OOCKMYMJA SXIIM aJCOpOMIIOBYM TabCUP Ba IOMILIOK
TYKUMAQJIAPHUHT WHUPUHIJIA HEKPOTHK SIpajlapuHU JaBojalljia MKOOM HaThka
KYypCaT/Iy.

OntuHum 600ma DKCIEpUMEHTad KHCM  KeNTUpwiIraH Oymmb, yHAa
KYJUIaHWITQH PEaKTUBIAPHUHT TaBCHU(H, TOJUMEpliapa KUMEBUH Y3rapuiuiap
onu6 OopuI yciyou Ba TaJKUKOTIAP YCIyOnapu KeATUPUIIIH.

XOTUMA

1. WmnopranMamTHpyBYd  MaxcCyjJoT OJMII Ba UOUIA0  YUKAPUIIHH
nokautamtuui Makcaauaa “HaBounazor” OAXna nnwiad ynkapunaérrad “HUTPOH
TOJIACMHM a30TTYyTraH acociap OwiaH Moaudukanusiad aHHMOHAIMAIITHPYBYU
MaTepHaiap OJUHIAN. AKTUBIIAHUII SHEPTUSICUHUHT KHUMATH PEaKIUSIHUHT HUTPUIT
Ba a30T TyTTaH acociap Oyinda TapTUOM reTeporeH mapouT OYIUINra Kapamacaan
TOMOTEH peakiusap/ia Ky3aTWIaJuraH KOHYHUsTIapra OYWCYHUIIN KYpCaTHIIIu.
Kysatunaérran 3¢ dext moaudukanus KWIMHAETTaH TOJAHUHT COJIMIITUPMA CUPTHU
KaTTaJIUTH YYyH TOJIMMEP HUTPUII TypyXJapura peareHtiap OOpHUIIN OCOH KEUUIITH
ownan Tymryntupmiann. (Qusux kumé, FOkopu monexynap oupukmanap).

2. TlomuakpuJOHUTPUI TOJACUHU TUAMUH (T€KCAMETHIICH- Ba dTHUJICHIUAMIH )
nap OujaH TabCHUPJAHUII KUHETHMKACH  TaJKUKU  HATUXKACUJa  OJIMHTaH
AQHUOHUTJAPHUHI MYCTaXKaMJIMTMHU, KUMEBHUM OapKapoOpJMIHHU Ba COPOIMOH
XoccalapuHu  MoAu(UKAIMsUIal >KapaéHUHU (U3NK-KUMEBHUI TapamMeTpliapHu
y3rapTUpUII OpKaiu OOIIKapuil MyMKUHIUTH Kypcatwiau. Iy Owman Oupra
“HUTpOH”HM OyHAal MoauduUKaIUsICH, allHUKCa, OPraHUK MYXUTJIApJa HOKOpH
COpOIMOH KOOWIMATTa dra OYJraH Ky4jad acoCId aHHUOHHUTIAP OJUIIT MYMKHUHIIUTH
aHukanau. [laiiBan KUJIMHTaH MOJUATUIICHIIONMAMUH 3aHXKUPHUIaH HO0OpAaT IOKOpHU
COpOIMOH KOOMJIMATIa Ara OYJAraH KywId acoCiM aHUOHUTJIAPHU OJIUII “‘HUTPOH”
TOJIACUHU OJTWJICHIWAMUH OWIaH JIUXJIOPITaH HINTHUPOKHIA MOJIU(HUKaIMsIAII
opkau oy Kypcatuwian. (FOxopu monexyasp oupukmanap, Quzux Kume).

3. HUK- cnekropckonuk Ba aHAIWTUK yCyJulap OpKaJd a30T TyTraH acociap
OWJIaH TOJMAKPUIIOHUPUIT TOJACUHU KUMEBHM MoAM(UKALMIIALL >KapaéHUra
TUAPOKCUJIAMAHHUHT KATAIUTHK TabCHP STHUIIMHUHT WITApU TakKiIu(] KWIMHTaH
MEXaHU3MHU UCOOTIaHU. AJMAIIMHUII PEAKITUICUIAH CYHT SPKUH THAPOKCHIAMUH
Ba MOJMMED 3aHXKUPHUIA OPAITHK aMUJOKCUM TypyXJiap XOCHUJ OYJIMIINHU KYpCaTIu.
(Duszux xkumé).

4. TlonuKoMIUIEKCOHIAp OJIUIIT UMKOHHUSITH Ba mapouTiIapu
reKcaMeTWJICHIUaMUH OWIaH MOAU(UKAIUSATIAHTaH TMOJUAKPUIOHUTPUI TOJACUHU
MaJieuH aHTHIPUAN OujlaH TabCUPJAHUIIM OpKadd, XaMJa TeKCaMeTWUJICH- Ba
STWICHINAMHUH OWiiaH MOAU(UKAIMSUIAHTaH “‘HUTPOH TOJACWHU KOJIUK HUTPHUII
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rypyXJapu THIPOIHU3H opKainu uiniad wukwian. (FOxkopu monekynsp oupukmanap,
Dusuk Kumé).

5. TlonwakpuIOHUTPWJI TOJNIACHHUHT JTUAMHUHJIAp OWJaH TabCUPJIAHUIIN
HATIKAcHIa KyWId acOCIH MOHUTIIAP XOCHJ OYJWINK Ba yiap IUKIWK aMUJIUHIH
TYypyxJjiap TYTUIIH KypcaTwiraH. Mabiaym OYiAraH MyHYOKCHMOH HWOHHTIIapra
Kaparasja OJIMHTaH TOJACHMOH COPOCHTIIAPHUHT COJIUINTHPMA CUPTH UKKH Japaka
IOKOPWJIMTH Ba ylapAard TYPCUMOH TY3WIHIUIAPHUHT YOKJIAHUIIA OWTTa
MakpoMoJiekyia Tapkuouaa 100 ta Tyryn 6opauruau Kypcatwinu. (Dusuk kumé).

6. Typau xun opraHuK Ba HOOPTaHUK HOHJIAPHUHT COPOLMSIIAHMIN KapaCHU
KMHETUKacu Ba TepMoauHaMmukacuHu Yypranui opkaiu Cr(VI), apcenazo (III)
voHymapu (akaT Kywid acocid aHWoHWTIap OwmnmadH roTwmmu, wmuc (1)
VMOHJIAPUHUHT TOJUKOMIUIEKCOHIAp OMJIaH IOTHIIMIIN 3ca HadakaT MOHAIMAIIUIIT
XucoOura sMac, OaiKu XeJaTiJaHuIl Xucooura xam OopuimHu Kypcatunan. (Puzux
KUME).

7. TlomumepnapHUHT OpPOMHUTA KOMIUICKCIIADUHHU OJIWII IIAPOWTIApH Ba
TaJlOTCHJIApHA CHHTE3 KWJIMHTAaH aHUOHAJIMAIlyBUYd MaTepuayiap OwiiaH
COpOIMSsIIAaHUIII KMHETHKACH Ba TEPMOJWHAMHUKACH YpraHwiau. Moiekyisip Opom
MOJISKYJISIp Wojara HucOaTaH KaMpOK FOTHIIMIIHN, MOJICKYJISp XJIOp 3ca yMyMaH
IOTHIMACITUTH KypcaTwimu. [Brs | monu [J;] moHmra kaparanma OeKkapopiiura Ba
MOJICKYJISIp XJIOpHHM OyHIali WMOHHM YMyMaH XOCHJ KHJIa OJMACIUTd YIIOy
Ky3aTWiaéTral XOJAUCAaHUHT cabadm Ko Kypcamau. (Dusux kumé).

8. Xwurto3aH Ba iOoA TyTIraH aHUOHAIMAIIYBYM TOJUAKPHIOHUTPUI TOJIACH
acocuaa KOMOMHAIMOH MaTepuaiuiap Muuiad uukwian. Moy TyTraH matepuannap
TapKUOUTa XUTO3aHHU KUPUTHUIN YJIAPHU CYB FOTHUII KOOWJIMATH OPTHUIIHUTA OJUO
KeNUIN aHuKJIaH 1. OJMHTaH KOMOMHAIIMOH OakTepuIua OOFIOBYM MaTepHualiap
SUUTUFJIAHUIITA Ba OaKkTepusiiapra Kapiiy Tabcupra sra 0yauo, IOMIIOK TYKUMaiap
HUPUHIIM-HEKPOTUK KacaJUTMKJIApUHU JaBoyaiiga camapa kypcatad. (FOxopu
Monekysp oupuxmanap, Quzux kumé).
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BBICIIAA ATTECTAHMOHHASA KOMUCCHUSA

IHPU KABUHETE MUHUCTPOB PECITYBJIUKH Y3BEKUCTAH
HAYUYHBIIN COBET 16.07.2013.K.01.02 npu HAIITMUOHAJIBHOM YHUBEPCUTETE
Y3BEKUCTAHA num. MUP30 YJIIYI'BEKA
O NPUCYKJIEHUIO YYEHON CTEINEHU JOKTOPA HAYK

MHMHUCTEPCTBO BBICHIEI'O 1 CPEJHEI'O CIIEHMAJIBHOI'O
OBPA30BAHUA PECITYBJIMKHM Y3BEKUCTAH

HAIIMOHAJIbHbIA YHUBEPCUTET Y3BEKMCTAHA UMEHHU MHP30 YJIYIBEKA

I'A®YPOBA IUJI®Y3A AHBAPOBHA

®U3UKO-XUMUYECKHUE OCOBEHHOCTH OBPA3OBAHUSA U CBOMCTB
AHHUOHUTOB, TIOJIMKOMIVIEKCOHOB HA OCHOBE
HNOJMAKPHJIOHUTPUJIBHOI'O BOJIOKHA

02.00.04 - ®uznyeckasi XuMus
02.00.06 - BoicokoMosIeKyIAPHBbIE COETNHEHUS

(XuMHYeCKHEe HAYKH)

ABTOPE®EPAT JJOKTOPCKOM IUCCEPTAIIMA

Tamkent-2014
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Tema nokTOpCcKoOil AUccepTALMH 3aperucTpupoBaHa HoMepoM B Belcuieii aTTrecTanMoHHOM
komuccuu npu Kabunere MunuctpoB Pecny0ankn Y30ekucran 3a Ne

JloKkTOpCKas AuccepTanys BolmoiHeHa B HarmonanbHOro yHuBepcuTeTa Y 30eKuCTaHa.

[TonHbIN TEKCT JOKTOPCKOW TUCCEpTallMU pa3MelleH Ha BeO-cTpanulie HaydyHoro coBera no
IMPUCYXKJIEHNI0 Yyu€HOM creneHu Jjoktopa Hayk 16.07.2013.K.01.02 npu HaunonaisHom
YHUBepcUTeTe ¥Y30eKucTaHa 1o ajgpecy WWWw. NUUZ.uz.

ABTopedepaT auccepTaliM Ha TpeX sA3bIKax (Y30eKCKuil, pycCKUi, aHTIIMHCKUI) pa3MeleH
Ha BeO-CTpaHMLe IO agpecy WWW. NUUZ.UZ ¥ HH(OPMAIMOHHO-00pa30BaTEILHOM IOpTalle
ZIYONET mno agpecy www. ziyonet.uz

Hay4Hblii KOHCYJIBTAHT: MyxamenueB Myxrap:kan ['anueBu4
JOKTOP XUMUYECKUX HayK, mpodeccop

O¢puunanbHbIe ONMIOHEHTHI: HIapunos Xacan Typanosuy
JIOKTOp XUMUYECKUX HayK, Ipodeccop

CuankoB Aoay:kaania CUINKOBUY
JOKTOP XMMUYECKUX HayK, podeccop

PaduxoB Axxam CanumoBu4
JOKTOP XMMUYECKUX HayK, podeccop

Benymas opranusanus: WuctutyT 0011eii u Heopranuyeckoit xumuu AH PY3

3amuTa nuccepranuu cocroutes ' 27 " nioug 2014 r.B 14%°
yacoB Ha 3acepaHuu YueHoro coera 16.07.2013.K.01.02 nmpu HamumonanibHOM yHHBEPCHUTETE
V30ekucrana uM. Mwupszo VYmuyroeka. (Agpec: 100174, Tamkent, BY3ropomok, HVYVs3,
xumuaecknid pakynprer. Tem.: (99871) 246-02-24; dakc: (99871) 246-53-21,

e-mail: polyphenol-10@yandex.ru )

C nokropckoi auccepTanMeil MOXXHO O3HaKOMUThCs B MH(opManmoHHO-pecypcHOM
neHtpe HamumonanbHoro yHusepcurera Y3Oekuctana. Anpec: 100174, Tamkent, BY3roponox,
OdynnamentanpHas oubnmmoreka HYVY3. Ten.: (99871) 246-02-24

ABTopedepar auccepTanuy pa3ociaH « _ » 2014 rona.
(mpoTtokoun pacchuiku Ne oT 2014 r.).

X.N.AkbapoB
[Ipencenarens HAy4YHOTO COBETA IO MPUCYKICHHUIO
yu€HOM CTeneHu JOKTOpa HayK 1.X.H., mpodeccop
A.X.XaurbaeB
VYyeHslif cekpeTapb Hay4HOT'O COBETA M0 MPUCYKIECHUIO
y4€HOM cTeneHu T0KTOpa HayK K.X.H., TOLIEHT
X.T.lllapunos
[Ipencenarens HayuyHoro cemuHapa npu Haydynom coBete
M0 MPUCYKACHUIO YUEHON CTENEHU JOKTOpa HAYK
1.X.H., ipoeccop
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AHHOTALIUSI JOKTOPCKOM JUCCEPTALIUUA

AKTYaJIbHOCTh H BOCTPe0OOBAHHOCTHh TeMbl Auccepramuu. OIHOW U3
aKTyaJbHBIX  MPOOJEM  COBpPEMEHHOW  (U3MUECKOM  XUMUM U XUMHH
BBICOKOMOJICKYJISIDHBIX COCAMHEHUI SBISIOTCS HCCIEAOBaHUS 10 pa3paboTke
(GyHIaMEHTAIIbHBIX ~ OCHOB  CHHTe3a  (DYHKIMOHAJIBHBIX  TOJUMEPOB  C
MOHOOOMEHHBIMH M KOMILIEKCOOOPA3yIOIIMMHU CBONCTBAMHU.

AHHOHOOOMEHHBIE UM KOMILIEKCOOOpa3yIoINe COCIUHEHUSI Ha OCHOBE
BOJIOKHHMCTBIX MaTepHaioB 00J1alatoT OOJIBIION YETbHON MOBEPXHOCTHIO, KOTOPas,
obecrieunBaeT BO3MOXKHOCTh TPOBEJICHUS BBICOKOCKOPOCTHBIX COPOIIMOHHBIX U
AecopOLUOHHBIX mporieccoB. OcoOeHHOo OHU 3(GGEKTUBHBI TpPU  yAATCHUH
TOKCUYHBIX BEIIECTB Ja)X€ NpPU OYEHb MajbIX COACPKAHUSIX TOCICIHUX U3
BO3yIIIHOM u BOJTHOU CpEIbl. Oco0OeHHBbII HHTEpEC BBI3BIBACT
NOJIMAKPUIIOHUTPUIIBHOE BOJIOKHO «HUTPOH», KOTOpoe mnpousBogutca Ha OAO
«HABOUMA3OT» (V36ekucran).

B Axagemun nHayk PecnyOnuku VY30ekucrtaH, TamkeHTCKOM HHCTUTYTE
TEKCTUJIBHOM W JIETKOW MPOMBINUIEHHOCTH MPOBOJWINCH HCCIECIOBAHUS 10
CO3/IaHUIO BOJIOKHUCTBIX HMOHOOOMEHHBIX MaTepuaioB Ha OCHOBE
MOJIMAKPUIIOHUTPUILHOTO BOJIOKHA «HUTPOH», OJJTHAKO OHU HE OBLIU JOBEIEHBI 0
JIOTUYECKOTO OKOH4YaHMs. K TOMy ke Mpu MPOBEAECHUHU 3THX HCCIECIOBAHUI HE
YACISIOCh JOJKHOTO BHUMAHMSI U3YYEHUIO (DU3MKO-XMUMHUYECKHX AaCIIEKTOB
MOJTYUYEHHUSI ITUX MaTepHUAJIOB.

IIpu pa3paboTke ¢GyHAAMEHTAIBHBIX OCHOB TMOJYYEHHS HOHOOOMEHHBIX
MaTepUalioB OOJIbIIOE BHUMAHHE YACISIETCS HCCIENOBaHUIO0 (HU3UKO-XUMHYECKUX
aCIeKTOB CHUHTE€3a M CBOMCTB JAaHHBIX BBICOKOMOJICKYJISIDHBIX COEIUHECHUI.
[IpoBeneHust STUX HCCIEIOBAHUN OOYCIOBIEHO TE€M, YTO OHHM IO3BOJIAIOT
pEeryJiupoBaTh IMpPOIECCHl CHHTE3a, a CIEAOBATEIbHO, IOJy4aTh IMOJIUMEPHI C
HEO0OXOIUMBIM COCTABOM M KOMILIEKCOM OCOOBIX CBOMCTB.

Kak yxe ObUIO OTMEYEHO BBINIE, IO HACTOSIIETO BPEMEHH HE YICISUIOCH
OONBIIIOT0  BHUMAHHS  W3YYEHUIO (UBUKO-XMMHUYECKUX OCHOB  TOJyYCHHUS
AHUOHUTOB U MOJUKOMIUIEKCOHOB, BBU]y MPUKIAJHOTO XapaKkTepa NpOBOJIUMBIX 10
HACTOSIIET0 BPEMEHHM B JIaHHOM 0OJIacTH ucclieoBaHui. B cBsizm ¢ 3TuM,
UCCIIeIOBaHUs (PUBUKO-XMMUUYECKUX OCHOB OOpa3oBaHMs, CBOMCTB aHUOHHUTOB H
MOJIMKOMIJICKCOHOB Ha OCHOBE TOJIMAKPUIOHUTPUIBHOTO BOJOKHA «HUTPOH
SIBJISIFOTCS] aKTYaJIbHBIMU KaK C TEOPETUUYECKOM, TaK U MPAKTUIECKON TOUYEK 3PCHHUSI.

BocTpeO0BaHHOCTL BBIMIOJIHEHUST JAUCCEPTAIlMUA XapaKTEPU3YeTCs] TEM, UTO
COBPEMEHHBIC TEXHOJOTHH BO BCEM MUPE 1O U3BJICUCHUIO IBETHBIX U APATrOIEHHBIX
METAJIJIOB HE MOTYT OBITh pEalu30BaHbl 0€3 HCIOJb30BaHUS HOHOOOMEHHBIX
maTepuasioB. B Y30ekucrane oTpacib I[BETHON METaNIypruy HENb3sl MPEICTaBUTh
0e3 HCITOIB30BaHUs COPOCHTOB, C MX MOMOILI0 m3BIIeKatoTcss 100% 3oioTa, Meu,
[IMHKA, PEHUS U MOJUOJEeHA. OTH TEXHOJOTMH WCIHOJB3YIOT B OCHOBHOM
IpaHyJIHPOBAaHHBIE COPOCHTHI, B TO BpEeMsI KaK BOJIOKHUCTBIE COPOCHTHI COCTABIISIOT
Bcero 2-3% OT HCMOIb3yeMbIX MOHOOOMEHHBIX MarepuanoB. C HCIOIb30BaHUEM
TEXHOJIOTUU MPUMEHSIOIINX HOHOOOMEHHBIE MaTEepPHaNIbl U3 MOPCKHUX BOJIOPOCICH U
MIPUPOHBIX PACCOJIOB MECTOPOXkAeHUM HedTH U raza usBiekawT g0 90% ioma u
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6poma. Moncomepskamipe CcOpOEHTBI HCIOIB3YIOTCS sl 00e33apayKHBAaHMUs
NUTHEBOM BOJABI OT MHUKPOOPTaHU3MOB W W3BJIECYEHUS PTYTH M3 CTOYHBIX BOJ U
ra3oBO3YIIHBIX BBIOPOCOB. X MOXKHO HCHOJB30BaTh MPU KOHLEHTPUPOBAHHUU
TEXHOJIOTUYECKUX PACTBOPOB M OMOJOTUYECKU AKTUBHBIX BEUIECTB, IIPHU MOJIYYCHUH
KATUIUTUYECKUX CUCTEM C HAHOYACTUIAMbl METAIIOB. CIeqyeT TakXke OTMETHUTb,
9TO0 B Y30€KHCTaHe /0 HACTOAIIEr0 BPEMEHHM HE HAJIAKEHO MPOMBIIUICHHOE
IIPOU3BOJICTBO KAaK IPaHyJMPOBAHHBIX, TAK U BOJOKHUCTBHIX COPOCHTOB, XOTS TaKHe
MOJIMMEPHI HAXOAT IUPOKOE TPUMEHEHHE B IPOMBIIIICHHOCTH.

CooTBeTcTBHE HMCC/IEIOBAHUS NMPUOPUTETHBIM HANPABJICHUSIM PA3BUTHA
HAyKH M TexHosiorumii PecnyOnuku Y30ekucran. J(uccepranusi BBINOJHEHA B
COOTBETCTBUM C MPUOPUTETHHIMHU HAIPABICHUSIMU PA3BUTUS HAYKU U TEXHOJOTUU:
HTII-9 - «Pa3pabotka pecypcocOeperammumux TEeXHOJOTUHA TPOU3BOJACTBA H
MCIIOJIb30BAaHUSI XUMUYECKON MPOAYKIIMU Ha 0a3e MECTHOTO ChIPbS AJIA Pa3IUUYHbIX
oTpaciel MPOMBIIIJIEHHOCTH U celibckoro xo3saictBay; HTII-10 «Co3ganrue HOBBIX
JIEKApCTBEHHBIX CPEJACTB HAa OCHOBE MECTHOI'O IPUPOJHOTO M CHUHTETHYECKOIO
CBIpbS U pa3paboTKa BHICOKOA(P(HEKTUBHBIX TEXHOJOTHM UX mpous3BoacTBay; HTII-
12 - «HoBble TEXHOJOTUU TIONYYCHUS] OPTraHUYECKHUX, HEOPTaHUYECKHX,
MOJIMMEPHBIX U JPYTUX €CTECTBEHHBIX MATEPHAIIOB.

MexayHapoaHbIH 0030p HAYYHBIX HCCICJOBAHUIA MO TeMe JUCCEePTALMH.

UccnenoBanuss no (U3HKO-XMMHUYECKUM OCOOEHHOCTSIM OOpa3oBaHUsl U
CBOWCTB aHHOHUTOB, OJIMKOMIUJIEKCOHOB BeayTcst yueHbiMu ctpan CIIIA, Poccunm |,
Kuras, Kopeu, Anonun, Pecniyonuka bemopycus u Ap. U npu 3TOM JOCTUTHYTHI
OTIPENICIICHHBIE YCIIEXMU.

B nyOnukamusx MeEXIyHapOIHBIX JKYPHAJIOB BEAYLIUX M3/IaTEIbCKUX
nenTpoB, Takux kak SPRINGER, ELSEVER wu ap. ormedaercsi, 4to pa3BuTHE
COBPEMEHHBIX HAYKOEMKHX TEXHOJOTHMH B XMMHUYECKOW MPOMBIIIIEHHOCTH,
OMOTEXHOJIOTMH, MEIUIIMHE, OXpaHbl OKpY’KaloLled Cpelbl HEBO3MOXHO 0e3
UCIIOJIb30BAaHUSI MIOHOOOMEHHBIX MaTtepuaioB. Vcnoap3yeMble B ATUX TEXHOJIOTHSIX
AHUOHUTHl M TOJMKOMIUIEKCOHBI JOJDKHBI 00JaJaTh CTPYKTYpPOH TMO3BOJISIOIICH
COpOMpOBaTh TOJBKO OIpPEJEICHHbIE MOHbl. AHATUTHYECKOE H3Y4YEHHE HAy4HO-
TEXHUYECKOW  JMUTEpaTypbl IOKa3ajlo, YTO HECOMHEHHBIM JOCTOMHCTBOM
MOHOOOMEHHBIX BOJIOKHHUCTBIX MAaTEpPHAIOB SBJSETCS HMX BBICOKAS yJENbHAS
HNOBEPXHOCTh  MO3BOJIAIOIIAS TMPOBOJUTH COPOLIMOHHBIE M J1€COPOLMOHHBIE
MPOIECCHI C BBICOKOW CKOpPOCThIO. CelNeKTUBHOCTh TAaKUX COPOCHTOB MOKHO
PEryJIupoBaTh KOHTPOJUPYS MPOIECCHl MONYYeHHUs! 3TUX MaTepuayioB. [loaTtomy B
Beaymux Hayunbix 1meHtpax CIHIA (University of Wisconsin - Green Bay,
Madison), I'epmanunm (Institute for Technical and Macromolecular Chemistry, Max-
Planck-Institut), Mtanuu (University Ca’Foscari of Venice), bpasunmun (Federal
University of Sao, Carlos — UFSCar), Uuauu (Karnatak University Dharwad),
Poccun (MockoBckuii rocyapCTBEHHBIN YHUBEPCUTET U Jp.) yAEIsIieTcs ocoboe
BHUMAHHE W3YYCHHUIO (PU3UKO-XUMUYECKUX aCIEKTOB TIOJYYCHHS W CBOWCTB
MOHOOOMEHHBIX BOJIOKHHCTBIX MATEpPHAIIOB, TIOJYYCHHUIO TPaHyJIUPOBAHHBIX
MOHOOOMEHHBIX MaTEpUAIOB U MOHOOOMEHHBIX MeMmOpaH. [lomyueHHbIe COpOEHTHI
WCTIONB3YIOTCA B SKOJIOTHUH, TUAPOMETALUIYPTHMM W JIp. HAIpUMEp, W3BJICUYEHUS
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TSKEJIBIX METAJUIOB M3 CTOYHBIX BOJ, JParoll€HHBIX METAJUIOB U3 pa(UHUPYIOLINX
pacTBOpPOB.

CreneHb M3y4eHHOCTH NpodiaemMsl. J[o HacTOAIIET0 BpeMEHU MOIU(pUKALIUN
HOJUAKPUIOHUTPUIIBHOTO BOJIOKHA YJEJSUIOCh OoJibllioe BHUMaHuUE. B vactHocTH,
paboTax 3apyOeKHbIX M Y30€KCKMX YYEHBIX ObUIM TIOJYYEHBl pa3JIUYHbIC
MOHOOOMEHHBIE MaTepuanbl MOAU(PUKALUEH €ro HUTPUIbHBIX rpynin. OCHOBHbIE
UCCIIEJIOBAaHUS TPU 3TOM OBUIM MOCBAILIEHBI THAPOJIU3Y MOJUAKPUIOHUTPUIIA,
MOJIyYEHUIO BOJOPACTBOPHMBIX TMOJMMEPOB HCIOJB3YEMBIX, B OCHOBHOM, B
He(PTEXUMHYECKOIN MPOMBIIIIEHHOCTH.

OU3NKO-XUMUYECKHE OCOOCHHOCTH Mpollecca MOAU(PHUKAIMU  JAHHOTO
MOJIMMEpPa OCOOCHHO MaMHHAMM U IMOJYYEHHUS Ha MX OCHOBE IMOJMKOMIUIEKCOHOB
MPAKTUUYECKH HE W3YYEHBI. Pe3ynbTaThl HCCIENOBAHUN MO PEIICHUIO MPOOIEMbI
CO3JaHUSI HOBBIX BHUJIOB BOJIOKHHUCTBIX AHHOHHUTOB M MOJUKOMIUJIEKCOHOB, (DPU3HKO-
XUMHUYECKUX OCOOEHHOCTEH UX TMOJy4YeHHs] U CBOMCTB, I0O3BOJIET CO3/aTh
MaTepuaibl C 33JaHHBIM KOMILIEKCOM OCOOBIX CBOMCTB.

CBsI3p IHMCCEPTALMOHHOIO MCCJICJOBAHUS C TEMATHYECKHM ILIAHOM
HAYYHO-HCCJIEI0BATEIbCKUX PadoT 0TpaxkeHa B CJSAYIOUIUX POEKTAaX:

roCyIapCTBEHHbIN Hay4yHO-TexHuueckuil npoekt (I'HTII)-9.14. «Pa3pabotka
HOBBIX BOJIOKHUCTBIX MOHOOOMEHHBIX IOJIMMEPOB C HCIIOJIb30BAHUEM MECTHOTO
ceipbs» (2003-2005 rr.);

'HTIT  A-10.031 «Pa3paboTka KOMOMHHpPOBaHHBIX  OaKTEPHUIIMIHBIX
MEPEBA30YHBIX MATEpUaJIOB JJIA JIEYEHUS THOMHO-HEKPOTHYECKUX 3a00JIeBaHUI
Msrkux Tkanei» (2006-2008 rr.);

['HTIT 12-61 «Pa3paboTka TEXHOJOTUH W3BICYCHHS TaJOTEHOB M3 MOMYTHBIX
BOJ HE(PTEra3zoBbIX CKBaXMH MOHOOOMEHHBIMH COPOEHTAaMU Ha OCHOBE MECTHOIO
celpbs» (2012-2014 rr.).

Henbo muccaenoBaHusi  SIBJSIETCA  BbIIBICHUA  (PU3UKO-XMMHUYECKUX
0COOEHHOCTE 00pa30BaHUs U CBOMCTB aHMOHUTOB, MOJIMKOMILJIEKCOHOB Ha OCHOBE
NOJINAKPUJIOHUTPUIIEHOTO BOJIOKHA «HUTPOH).

Jis  nocTwkeHus — uenu  copMynMpoBaHbBl  CIEAYOLIUME  3aJa4Hu
HCCJICIOBAHMS:

KWHETUKAa XUMHUYECKOM Moaudukanuy NOJUaAKPHWIOHUTPUIHLHOTO BOJIOKHA
«HUTpOH» 1,1-TUMETUITHIPA3UHOM U €r0 HEOPraHUYECKUMHU aHAJIOTaMu;

KUHETUKAa  B3aMMOJCHCTBUA  TMOJUAKPUIIOHUTPUIBHOTO  BOJIOKHAa  C
OpraHUYeCKMMHU JUaMUHAMHU (TeKCaMeTUJICHANaMUH, STUIICHIUAMUH );

JI0KA3aTeNIbCTBO  paHee MPEJJIOKEHHOIO0  MEXaHM3Ma  KaTaJuTHYECKOTO
JNEUCTBUA TUAPOKCUJIAMUHA Ha TMPOILIECC B3aMMOICHCTBUS HUTPWIBHBIX TPYyMI
BOJIOKHA «HUTPOH» C a30TCOJIEPKAIIUMH OCHOBAHUSIMH;

MOJIyYEHHE HOBBIX MOJUKOMILIEKCOHOB aM(OJIUTHOTO XapakTepa, KMHETHKa
MOJIYYEHUS ITUX MOJUKOMIIJIEKCOHOB B3aUMOJICHCTBUEM MAaJIEMHOBOIO aHTHIIPUAA C
aMUHOTpynnamMu MOAU(DUIMPOBAHHOTO TUAMUHAMHU  MOJIMAKPUIOHUTPUIBHOTO
BOJIOKHA  «HHUTPOH»;  THJPOJM30M  OCTAaTOYHBIX  HUTPWIBHBIX  TpyHM
MOAU(PULIUPOBAHHOTO AMAMUHAMU TOJUAKPHUIOHUTPUIBHOTO BOJIOKHA «HUTPOHY;

(U3UKO-XUMUYECKHE CBOMCTBA MOJyYEHHBIX AHUOHOOOMEHHBIX MaTEpUaIOB U

IMOJIMKOMILICKCOHOB B 3aBUCUMOCTH OT IIPHUPOABLI UX (I)YHKI_[I/IOHEUIBHBIX rpynn;
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KHHETHKA U TepMoJuHamuKa mporecca copoumnu nonoB Cr(VI), apcenaso (111)
BOJIOKHHCTBIMUA copOeHTaMu u  Cu(ll) monukoMIUIEKCOHAMH, TOJyYECHHBIMH
MOAU(UKALUEH BOJIOKHA «HUTPOHY» T'€KCAMETHWJICHIUAMHHOM, STUJICHIUAMUHOM U
BBISIBJICHWE HanOoJiee MEepPCHEKTUBHBIX HMOHHUTOB, I OUYMCTKH CTOYHBIX BOJ| OT
JAHHBIX MOHOB JI0 MIPEAEIBHO JOMYCTUMBIX KOHLIEHTPALIUH;

OCOOEHHOCTH TIpoliecca TMOJYyYEHUsS TajJoTeHCOAEpKaluX AaHUOHUTOB H
OaKTEepUIIMAHBIX MATEPUAJIOB HA UX OCHOBE;

MOJIy4eHUE MOl U XUTO3aH COJIepKaIINX KOMOMHUPOBAHHBIX OaKTEPULIUIAHBIX
MaTepHUaJoB Ha OCHOBE MOHOOOMEHHBIX MAaTE€pUAJIOB, MCIOJB3YEMBIX B KaueCTBE
MEPEBA30YHBIX CPEJCTB IS JICUEHUSI THOMHO-HEKPOTUYECKHUX 3a00JI€BaHUI MATKHAX
TKaHEM.

O0bekTOM MHCCIEIOBAHMA SIBIIIOTCS  MOJMAKPWIOHUTPUIBHOE BOJIOKHO
«HUTPOH», AHUOHOOOMEHHBIE 1 KOMIUIEKCOOOPA3yIOIINE MaTepUalbl.

IIpenmer ucciief0BaHMA- XUMUYECKUE MIPEBPALLEHUS, COPOLIMSI, KUHETHUKA U
TEPMOIMHAMHKA IIPOLIECCOB.

Metoasl mccaenoBanmii. B mpouecce  ucciaenoBaHMS — PUMEHEHBI
COBPEMEHHBIE TEOPETUYECKHE W SKCIIEpUMEHTalbHble MeToapl, kak UK, YO -
CHEKTPOCKONUS, peHTreHorpadus, audQepeHuuanbHblii TEPMUYECKUN aHau3,
NOTCHIIMOMETPUS U T.JI.

Hayynass HOBHM3HA JUCCEPTALMOHHOIO HCCIEAOBAHUS 3aKJIFOYAETCS B
CIEAYIOIIEM:

BIIEPBBIE M3y4Y€HA KUHETHUKAa B3aUMOJEUCTBHUS MOJUAKPUIOHUTPUIBHOTO
BOJIOKHA «HUTPOH» € a30TCOAEPKAIIMMU OCHOBAHHUSIMU B BOJHOW U OpPTraHUYECKON
cpenax;

MOKa3aHO, YTO M3-3a BBICOKOH Y/AEIbHOM MOBEPXHOCTU MOJAUDUIIMPYEMOTO
BOJIOKHA, CKOPOCTh pEAKIMH 3aBUCUT OT KOHILIEHTPAUUU HUTPUIIBHBIX TPYIII
NOJIMMEpa HAaXOAIMXCS Ha TBEPIOM OBEPXHOCTH;

JIOKa3aH paHee BbIABICHHBI MEXaHHU3M KaTaJIUTUYECKOrO JIEUCTBUS MalbIX
KOJIMYECTB TUJPOKCUJIAMUHA Ha IMpolecc MoAW(UKAIMM BOJOKHA «HUTPOHY
a30TCO/IEpKAIIMMHU OCHOBAaHUSMY;

BIIEpBBIE pa3paboTaH CcHoco® TMOJIY4YEHUs] AHUOHHUTOB Pa3BETBICHHOM
CTPYKTYphl MYyTEM MOCJIEIOBATEIbHOM 00pabOTKU MOJUAKPUIOHUTPUIBHOTO
BOJIOKHA «HUTPOH» 3THJICHINAMUHOM U JUXJIOPITAHOM;

YCTAHOBJIEHO, 4TO NpH B3auMmoaerncTBuu [IAH - BOJIOKOH ¢ rekcameTusieH- u
STUWICHIMAMUHAMHU 00pa3yloTcsi aHMOHOOOMEHHBIE BOJIOKHHUCTBIE MaTepHabl,
UMEIOIIME B CBOEM COCTaBe Kak CJIa00OCHOBHBIE, TaK M CHJIbHOOCHOBHBIE
(GyHKIIMOHATBHBIE TPYTIIIHI,

BIIEPBbIE TMOJIYY€Hbl HOBBIE MOJUKOMIUIEKCOHBI aM(OIUTHOIO XapakTepa,
B3aMMOJICHCTBHEM MaJIeMHOBOTO aHruapuaa C aMUHOTpynnamMmu
MOAUGUITMPOBAHHOTO JTUAMHUHAMH TOJIMAKPHIOHUTPUIBHOTO BOJIOKHA «HUTPOH)
WIN THAPOJM30M  OCTATOYHBIX HUTPWIBHBIX TPYNI  MOAUGUIIMPOBAHHOTO
JMaMHHAMU MTOJTUAKPUIIOHUTPUIBHOTO BOJIOKHA «HUTPOHY,;

HalJICHHbIE TEPMOJIMHAMUYECKHE 3HAUECHUSI KOHCTAHT PaBHOBECUS aJcOpOLUU
nonoB Cr(VI), Cu(ll), ramorenos, apcenazo (lllI) mogy4eHHBIMH AaHHOHUTAMHU H

INOJIMKOMINUICKCOHAMHU W HU3MCHCHHC TCPMOJINMHAMHNYCCKHX (bYHKLII/II/I Imponecca
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CBUJIETEIHCTBYIOT O BBICOKOW COPOIIMOHHOW CITOCOOHOCTH 3THUX HOHOOOMEHHBIX
MaTEpHAaJIOB [0 OTHOIIEHUIO K COPOUPYEMBIM HOHAM;

IIpakTH4yeckue pe3ybTaThl UCCIEIOBAHUS 3aKII0YAIOTCS B CIEAYIOIIEM:

MOJIyYeHHbIE aHHOHOOOMEHHBIE MaTepHalIbl U TOJUKOMILIEKCOHBI COPOUPYIOT
uonsl Cr(VI), Au(lll), Cu(ll), ranorenos, apcenaszo (1) u kpacurenu, Mo cBoum
COpOIMOHHBIM CBOWMCTBAM MPEBOCXOMAT 3apyOEKHbIE aHAJIOTH, UCTIOJIb3yeMbIe ISl
u3Bieuenus noHoB Cr(VI);

MMMOOWIIM30BaHHbIe Ha uoHHMTax apceHazo (lll) u apyrue ananmuTHuyeckue
peareHThl MOTYT OBITh PEKOMEHAOBAHBI JJIS AKCIPECC aHAIN3a MOHOB Pa3IMIHBIX
METaJJIOB;

MOJIyYCHHBIE KOMOWHUPOBAHHBIC OaKTEPUIIMIHBIE MaTepUalbl Ha OCHOBE
TAIOTCHCOJICP)KAIUX TMOJMMEPOB W XWUTO3aHA PEKOMEHJOBAHBI B KAa4YEeCTBE
MEePEBA30YHBIX MAaTEPUAJIOB IPHU JICUCHWH THOWHO - HEKPOTHUYECKHX 3a00JIeBaHUI
MSATKHAX TKaHEU.

JIoCTOBEPHOCTh TMOJIYyY€HHBIX Pe3yJbTATOB OOOCHOBBIBAECTCS TEM, YTO
AKCIIEPUMEHTAJIbHBIE PE3yJIbTaThl TMOJY4YEHbl C MPUMEHEHHEM COBPEMEHHBIX
MeTo/10B HcciienoBanusi Takux kak UK, Y@ - cnekrpockomnusi, peHTreHorpadus,
muddepeHnanbHblil TEPMUYECKUN aHaiu3, MOTEHIIMOMETpUs U T.J. BBIBOIBI B
paboTe clenmaHbl Ha OCHOBE pE3yJbTaTOB 0O0pabOTaHHBIX C MCIOJIb30BAaHUEM
ypaBHEHUH UCIOJIb3yEMbIX B COBPEMEHHBIX TEOPHUSX KUHETUKH M TEPMOJIUHAMUKH
MPOLIECCOB, MOJICKYJISIPHOM aICOPOIIMU U NOHHOTO PAaBHOBECHS.

Teoperuueckas U NpaKkTHYecKasi 3HAYUMOCTh pe3yJIbTaTOB
uccjaenoBanmus. TeopeTwdeckas  3HAYMMOCTh  TMOJYYEHHBIX  PE3yIbTaTOB
MCCJICIOBAHMS 3aKJIFOYAETCS] B TOM, YTO 3TH MCCICIOBAHUS TPUBEIHN K pa3pabOTKe
HAyYHBIX OCHOB TIOJYyYCHHUS AHMOHOOOMECHHBIX BOJIOKHUCTBIX MAaTEPUATIOB M
MOJIMKOMIUIEKCOHOB CHJIBHO- M CJa00O0CHOBHOTO XapakTepa Ha OCHOBE BOJIOKHA
CHHUTPOHY.

[IpakTrueckas EHHOCTh pPaOOTHI 3aKIIOYAETCSs B TOM, UYTO IOJyYCHHbIE
AHMOHOOOMEHHBIE MaTepHalbl M  TOJUKOMIUIEKCOHBI ~PEKOMEHJOBAHBI IS
u3BjeueHuss noHoB xpoma (V1) m memu (Il) u3 CTOYHBIX BOA W JUIS JaHHBIX
mporeccoB  pazpabotaH JabopaTopHbiii  pernameHT. [lonmMmepHbINt  peareHr,
cozepxammii B cBoeM coctaBe apceHaszo (III) pekoMmeHnmoBaH aiis aHanM3a MOHOB
TSDKEJIBIX METAJJIOB. BriepBhie Ha OCHOBE HOJCOEpKAIUX AHUOHUTOB IMOJTYUYEHBI
KOMOWHHPOBAHHBIC OaKTEPUITUIHBIC MaTepUasbl, PEKOMCHIOBAHHbBIE NI JICUCHUS
THOMHO-HEKPOTUYECKUX 3a00JIeBaHUN MATKUX TKAaHEW OCJIOKHEHHBIX CaxapHbIM
IMabeToM.

Buenpenue pe3yjabTatoB mucciaenoBaHusi. OCyIIEeCTBICHO BHEIPCHHE B
KauyeCTBE WHTEIUICKTYaJIbHOTO MMYIIECTBO TIaTEHTa IO IIOJyYCHHIO HOBOTO
copbenrta (Crnocob monydyeHue BoJiokHUCTOTO aHuoHuTa // ITatent No TAP 02518.
Ony6m. 21.10.2004), mo momydeHut0 Mol COAepIKaIIero BOJOKHUCTOTO MaTepuaa
(Crioco6 mosyueHus #oacoaepikaIiero BOJOKHUCTOro Marepuana. // [latent Ne IAP
03130 (VY36ekuctan). Omy6m. 07.07.2006) KOTOpBIE 3apETHCTPUPOBAHBI B
ATEHTCTBE MHTEJUIEKTYyalIbHOM cOOCTBEHHOCTH PecnyOnuku Y30eKkucTaH.

Anpobauuss padorbl. OCHOBHBIE pE3yJIbTaThl MO MaTepuagaM IHCCEPTAIUU
NPEACTaBISUINCh Ha: MEXIyHapoaHoi kongpepeniuun «Under the sponsorship of
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IUPAC 6" International Symposium Molecular Order and Mobility in Polymer
Systemsy» Cankt Iletepoypr 2008 r.; 4-toit Cankrt-IleTepOyprckoi koH}. MooI.
yueHbix "CoBpeMeHHbIe MTpo0eMbl Hayku o nonumepax"” Cankr - [lerepOypr, 2008;
"HoBble KOMIO3UIIMOHHBIE MAaTepUaIbl HA OCHOBE MECTHOTO M BTOPUYHOTO CHIPHS"
Tamkent, 2011; IV MexayHapoaHbli WHTEPHET - CHMIIO3UYM IO COpPOIMU U
skcTpakuuu (ISSE-2011). Bmamuoctok, Poccust 2011 r.; «Actual problems of
polymer chemistry and physics», Tashkent 2006 r.; IV Mexn. HayuyHas KoH.
“MOHUTOPUHT PACHpPOCTPAHEHHUSI W TMPENOTBpPAILEHUS 0CO00 OMacHBIX OOJe3HEH
®uBOTHBIX W nTUIl’ T. Camapkana, 2011 r.; mexna. kord. “Hayka o mommmepax:
Bxnan B MHHOBaIMOHHOE pa3BUTHE SKOHOMUKHU . T. Tamkent 2011 r.

Ony0MKoBaHHOCTH pe3yabTaToB. [lo MaTepuanam auccepTalmOHHOMN
paboThl ony0rkoBaHo 40 HAyYHBIX pabOT, B TOM YHCie 8 cTaTeil OmyO0IMKOBaHbI B
MEXKIYHAPOJHBIX JKypHalaX, WHTEJUICKTyalbHbI TMPUOPUTET HCCIECIOBAHUN
3amuiieH 2 narenramu PecnyOnmku Y30ekucTan.

Crpykrypa m 00béM padorbl. [(uccepranus uznoxkeHa Ha 231 cTpaHMIHI,
coaepxut 136 pucyHkoB, 33 TaOJMI] U COCTOMT W3 BBEJCHHMS, IIECTH IJIaB,
3aKJIFOUEHMUS, CITUCKA JINTEPATYPHI U IPHUIOKEHUS.

OCHOBHOE COJEPKAHUE JUCCEPTALIUUA

Bo BBegenmum o00OCHOBaHa akTyaJIbHOCTh M BOCTPEOOBAaHHOCTH TEMBI
JUCCEpTALMK, CPOPMYJIUPOBAHBI 1I€JIb U 33Ja4d, BBIABICHbI OOBEKT U MPEAMET
WCCIICIOBAHUS, ONPENEIICHO  COOTBETCTBHUE  HCCIECIOBAHMS  NPUOPUTETHBIM
HalpaBJCHUSIM pa3BUTUS Hayku M TexHojoruii PecnyOnuku VY30ekucraH,
M3JI0)KEHBl Hay4dHas HOBHM3HA M MNPAKTUYECKUE PpE3YJbTaThl HCCIEIOBAHUS,
000CHOBaHa JOCTOBEPHOCTb MOJTYYEHHBIX PE3YJIbTATOB, PACKPBITHI TEOPETUYECKAS U
IIPaKTUYECKass 3HAYMMOCTb IIOJYYEHHBIX pE3yJIbTaTOB, IIPUBEAECH  CIHCOK
BHEIPEHUM B  IPAKTUKY  pE3yJbTATOB  HCCIEIOBAHMSA,  CBEICHUA IO
OMyOJIMKOBAHHBIM pab0TaM M CTPYKTYpPE JTUCCEPTAIIHH.

B nepBoi riaBe gucceprauyy IPUBEACHBI M KPUTHUYECKU PACCMOTPEHBI
JUTEepaTypHbIE MCCIEAOBAHUSA MO (PU3UKO-XUMUUYECKUM OCOOEHHOCTSIM MOJyYEHUS

AHUOHUTOB U ITOJIMKOMILIEKCOHOB XUMHYECKUM IIpEBpALEHUEM
IIOJIMAKPUIIOHUTPWIA U €0 COMOJIUMEPOB.
OTOT  aHaIW3  TOKasaja,  4YTO  TUAPOJIW3  HUTPWIBHBIX  TPYIII

NOJIMAKPUIIOHUTPUIILHOTO BOJIOKHA MPUBOAMUT K OOpPa30BaHHUIO BOJOPACTBOPUMBIX
NOJIMMEPOB, TPU 3TOM IIECJIOYHBIM THAPOIU3OM IOJYyYArOT BOJOPACTBOPUMBIE
MOJIMMEPBI, B OCHOBHOM C KapOOKCHJIbHBIMU TPYIIAMH, @ KUCIOTHBIA THUIIPOJIU3
OPUBOJIUT K 00PA30BaHUIO BOJOPACTBOPUMBIX MOJIUMEPOB C aMUIHBIMU TPYIIIIAMH.

Moaudukanueit MOJIUAKPUIIOHUTPUIIBHOTO BOJIOKHA TUAPA3UHOM,
T'HJIPOKCUJIAMUHOM TIOJyY€Hbl MOHOOOMEHHBIE MaTepHalibl C BBICOKOH OOMEHHOM
€MKOCTBIO.

[IpuBeneHbl pe3ynbTaThl 3apyOekKHBIX U OTEYECTBEHHBIX HCCIENOBaTeNel 1Mo
MPUMEHEHUI0O MOHOOOMEHHBIX BOJIOKHUCTBIX MaTepUaIOB B TUIPOMETAILIYPIHH,
OXpaHE OKPYKAIOIIEH CPEBbI.
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Bo BTOpoii riaBe nuccepTalUMd TPUBEACHBI PE3YNbTaThl MO (PHUIUKO-
XUMUYECKUM OCOOEHHOCTSIM XUMUYECKON MOIU(DUKAIUN MOTUAKPUIOHUTPUIBHOTO
BosiokHa «HUTpon» (ITAH) azoTconepxkammumMu OCHOBaHUSMH.

[IpuBenena kuHeTuka xumMuueckol Momuduxanuu [TAH HecuMMeTpuYHBIM
wii 1,1 - quMeTuIruapa3uHoM MIMPOKO MCIOJIb3yeMbIM B KadeCTBE KOMITOHEHTa
PAKETHOT'O TOIUIMBA, YTUIU3AIMS KOTOPOTO B MOCJIEIHEE BpEMS SIBISIETCS OOIBIION
po0IeMOi, U €ro HEOPraHUYECKUMH aHAJIOTAMH.

B3anmopneiicteue BosokHa «HuTpoH» ¢ 1,1-JIMI" mpoBommimoces 1pu
temneparypax 333-393K. OgHako B 3THUX YCJIOBHUSX 3aMETHBIX H3MEHEHUU B
CBOMCTBax BOJIOKHA «HUTPOH» HE HAOIOMANIA, OYEBHUIHO, B ITHUX YCJIOBHUSIX HE
npoucxoamwia peakuus Mexay -CN rpynmamu BoJOKHa «HUTpoH» U 1,1-JIMI.
[TooToMy B  manmpHEWImIEeM IS PEaknud  MOAM(PUKANUHA  HCIOJIH30BAIH
AKTUBUPOBAHHBIA  «HUTPOH», KOTOPOK TMOJYyYaJd YaCTUYHOU 00pabOTKOI
ruapokcunaMuaoM. I[lpu »TomM BoJIokHO, MoauduiupoBanHoe ['A, wumeno
MOHOOOMEHHYI0 eMKOCTh 70 1mr-skB/T mo HCI. [lanbHeiimias peakiius IpoBOAMIACH
B TeueHue 5 yacos npu Temmeparype 373K. Moaudunupoanasiii moiumep ¢ 1,1-
JIMI" mipu stux ycnoBusax umen COE mo HCI 3,2mr-3kB/r u 310 3Hauenne COE
COOTBETCTBYET NMpUMEPHO 36% HOMy npeBpamnieHno CN-rpynn B aMUIMHOBYIO.

Ha KPUBBIX MOTEHIIUOMETPUYECKOTO TUTPOBAHHUS MPOJYKTOB
JTUMETUITUIPa3uIupoOBaHus HaOMo1at0Tes iBa ckauka ¢ pK, kucinotHoctu 5,3 u
3,3. B UK-cnekrpax moauduimpoBanubix ¢ 1,1-JIMI" 00pa3iioB HaOmromaeTcs
YMCHBIICHHE  HMHTCHCHBHOCTH  IOJNOCHI  MOrIOmeHHs  npu  2240cMm™,
COOTBETCTBYIOIIECH BAJCHTHBIM KOJICOAHUSIM HUTPUIBHOW TPYIIbI, MOSBISIOTCA
HOBBIE TIOJIOCHI MOTJIOIEHUs B 00mactu 3200-3500cm™ 1 ISSOCM'l, OTHOCSIIIHECS K
BaJICHTHBIM U JehopMalMoHHbIM KosneOanusiM >NH rpynmn, HaGmromaeTcst mojioca
MOTJIONIEHHsT ¢ 4acToToi 1640cm™, npuHaJJIeKalas K BaJCHTHBIM KoJieOaHUSIM
rpymn >C=N-. CTpoeHne Noay4eHHOro NOJIMMEPA MOKHO MPEICTABUTh CIEAYOIIEN
CXEMOM:

—(-CHj —EllH—)n—(—CI-Ig—ClH—]Im—(—CHg—CH—]Il—

I
CHN C=NH IZ|3=D
I
I‘|JH I‘|JH

1 M
HyC™ ™CH;  HiC™ ™CHs

Jpyrum npou3BOJHBIM aMMHAKa M aHAJIOTOM TUApPA3UHA SIBISETCS TMIPOKCHUIAMHUH
(TA). B paborax JI.A.Bomwsda, M. I1.3Bepea, C. E.Carraher, L.S.Wang, JI.A.
Kymuackoro m ap. mokaszano, uto mpu moaubukaruun [TAH — Bomoxon T'A
MOJIy4eHbl AHMOHOOOMEHHBIE MaTepuaibl C BBICOKOW CTaTHUYECKOW OOMEHHOM
eMKocThio. [Ipu 6ombiiom o0beme uccnenoBanuii mo moaudukaruu [TAH-BomokoH
'A ¢usuko — XUMHYECKHE acCleKThl mpolecca MOAUDUKAIUU H3YUECHbI
HeZocTaToyHO. B padoTax BhIlIEe yKa3aHHBIX aBTOPOB IMOKA3aHO, YTO B MpOLECCEe
Moaupukammu ['A MOXKeT UATH pa3pylIeHHE CTPYKTYPhl BOJOKOH U PacTBOpPEHHE
noiuMepa. IloatoMy MBI mpomecc MoOAM(PHUKALMM BEIM B MNPUCYTCTBUU
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CIIMBAIOIIIETO areHra - THUApasyuHa, IIpU JOTOM B CTPYKType IOJIUMEpa
00pa3oBbIBajIach TPEXMEPHAs CETKA U BO3pacTaya ero XeMOCTOMKOCTb.

60 -

Puc. 1. U3mMeHeHMe cTeneHH MpeBpaiie-
HUsE HUTPUWILHBIX rpynn ITAH- BoJiokoH
npu ux B3ammonaeictBum ¢ T['A ot
NMPOJOJIKMTEILHOCTH PeaKIMU.

1, 2, 3, 4- memnepamypwr peaxyuu 338,
348, 363, 373K coomeemcmeenno (MOOYb

' - sannol 1:50; [I'A]=5%, [1/1]=0,7%).
0 15 30 45 75 00
H]J' CGOOWLAIITENTEHOCTE 1 €A KITHEL, MITH.

C mNoBBIIEHUEM TeMIEpaTyphl Mpolecca W MNPOAOJDKUTEIBHOCTA PEeaKIUuu
3HAQYCHUE CTEMEHM MPEBPAIICHUS MOJYYECHHBIX BOJIOKOH YBEJIMYMBAETCS (CTETICHBb
npeBpaienus -CN rpynn Haxoaunu no ucciegoBanuu MK- criekTpoB ucxoaHoro u
MOJIH(HUIIMPOBAHHOTO BOJIOKHA M cTatnueckoit ooMenHoi emkoctu (COE) mo HCI)
(puc.1).

B cmywae mnpoBeneHuss peakuuu TMpu TeMmieparype Beime, 4eM 363K
HaAO0JII0IaeTCsl CHUKEHUE CTENeHu mpeBpaiieHus. CaMoe MHTEPECHOE 3aKIII0YaeTCs
B TOM, 4YTO MPOAYKTHl PEAKIMU MOJy4YEeHHbIE B TeueHHMH MeHee 30 MuH
IPEICTaBIAIOT co0OM Halyxarolue reyneo0pasHbie CTPYKTyphl. JlanbHeitmiee
HarpeBaHWe TMPUBOJUT K OOpa30BaHUIO MPOYHBIX BOJIOKOH. [lo-BuauMoOMy, B
HauyanbHble 30 MUH. 00pa3yloTCsl TOJIBKO MPOAYKThl THIPOKCUIAMHUIUPOBAHMUS,
3aTe€M MPOTEKAET JOMOJHUTENbHAS PpEaKIusl TUAPa3UuIUPOBAHUS W TMPOYHOCTh
BOJIOKOH Bo3pacTtaet. [Ipu 3ToM ygaércs noinyduTs MOoAU(GUIMPOBAHHBIE BOJIOKHA C
COE po 5-5,5 wmr-ake/r. IlonydyeHHble B NPHUCYTCTBUM CHIMBAIOILIETO areHTa,
MOJIU(DUITUPOBAaHHBIE BOJIOKHA YCTOMYMBBI K JICMCTBUIO PAaCTBOPOB KHUCIOT U
menouen u pacrsopurenen [TAH.

Ha ocHoBe u3yyeHusi KMHETHUKHU MpOIEcca MOJYYEHO YPAaBHEHHE CKOPOCTHU
peaKkuuu B3aUMOJEHCTBUSL BOJIOKHA «HUTPOH» ¢ ['A, KOTOpoe MMeeT cleayrolui
BU/I:

V=K[ra] **.[cN] ¢
al, K=12,66.10"nlg .&/&8i  E, =86,3¢A¢ &

BuaHo, uTo, HECMOTpsI Ha TETEPOTCHHBIN XapakTep Mpoliecca, peakius UMEeT
NEepBbIA MOPSAIOK KaK IO THAPOKCHUIAMUHY, TaK U MO HUTPUIBHBIM TpyINmam
nonumepa. [Ipuunnoit HabmogaeMoro addekra, ckopee BCEro, SBISIETCS BBICOKAs
yJeNbHAsI TIOBEPXHOCTh BOJIOKOH, OOJIerdaromiasi JOCTyl K HUTPWIBHBIM TPyIMIam
MOoJIMMEpPa KaK B CITy4ae TOMOTE€HHBIX PEaKIUK.

Ha OCHOBaHUHU HUK- CIIEKTPOCKOMMUYECKUX HCCIEeI0BaHNUH,
MMOTEHIMOMETPUUECKOTO TUTPOBAHUA U JIMTEPATYPHBIX JAHHBIX, XHUMHUYECKOE

cTpoeHue mnojgydeHHoro aHuoHuta (CMA-2) MOKHO MOpPEACTaBUTH CIEAYIONICH
CXEMOM:
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(-CHy— (FH— J-CH— ':|3H‘ }Iﬁ(‘CHz—':l:H— )g(‘CHf'fH‘ }Y_ (- ':Hz—':l:H‘)z

CH CO0H C=NH C=N-CH C=N-CH
o tm o oH
tH
s
(CH, _éH'}X (y=>n>x)

[lonydennslii monmumep He pactBopsierca B pactBopurensax [IAH, dro
JOKa3bIBAET O HAIMYUU TPEXMEPHOU CTPYKTYpPHI B IOJUMEPE.

JI7is OLeHKH OCHOBHOCTH (DYHKIIMOHANBHBIX Tpynn annoHuTa CMA-2 Obuia
npoBeaeHa  00pabOTKa  KpUBBIX  MOTEHIIMOMETPHUYECKOTO  TUTPOBAHUSA B
KoopAauHatax ypaBHeHuss ['ennmepcona - Taccenpbaxa. 3nauenuss pK,
(GYHKIMOHAIBHBIX TPyHn Tpynn coctaBiser 4,2 u 6,2, 4TO CBHJIETEILCTBYET O
;12001 OCHOBHOCTH NOJTY4Y€HHOT'O aHUOHUTA.

Takum o00Opa3oMm, NPOBENCHHBIE HCCIEAOBAHMS MOKA3bIBAIOT, YTO IPOIECC
MOAU(DUKALIMKA BOJIOKHA «HUTPOH» a30TCOAEPKALIMMU OCHOBAHUSMU MOAYUHSIETCS
OOBIYHBIM 3aKOHOMEPHOCTSIM, HA0JIF01a€MbIM [IPU TOMOTE€HHBIX PEAKIUSX.

C uenplo MoJiydeHHs] aHHOHOOOMEHHBIX CIIMTBIX MaTEpPHAIOB MPOBOAMIACH
Moaudukamus [TAH rexkcamerunenguamudaom (I'MJI). Peaknuio B3aumoaencTBus
MPOBOJIMJIM B BOJE M OyTaHOJE, KOTOpble O0pa3ylOT TOMOTE€HHBIE pPacTBOPBI C
JMaMUHOM IPU JHOOBIX COOTHOIICHUSAX U TEMIIEpaTypax.

Kak BugHO, U3 puc. 2 npu NpoJI0JKUTENIFHOCTA PEaKLMU B BOJHBIX pacTBOpax
10 6 yacoB npu konnentpauuu I'MJI 50% u Temnepatypst 10 373K COE copbenTa
no HCI we npesbitaet 2,0 Mr-skB/T, 4T0 COOTBETCTBYET 34% mpeBpalieHus.

50 A
10 4 3 Puc. 2. 3aBHCHMOCTBL CTENEHH
npeBpameHuss HUTPUJIBHBIX TPyNN
s 30 1 IMAH - BOJOKHA ©NIpH  HX
A 30 . 42 B3aumoaeiicteuu ¢ I'MJ ot
- e 1 NpPOAOLKHUTETbHOCTH PeaKIHMu.
10 - 1, 2, 3- memnepamypwi peaxyuu
o 353, 363, 373K, coomeemcmeeHHO.

Crua=50%, mooynv eannvt 50.
0 50 100 150 200 230 300 350 400 450 500

H]) OJQMLAHTENBHOCTE ) €aRITHIH, MIH.

AxtuBanusa mporecca gobaBneHueM ['A no 3% k peakuuoHHON CcMmecu
npuBOIUT K pe3koMy Bo3pactanuto COE momyuennbix BosiokoH. IIpu stom COE
MOAU(DUIIMPOBAHHBIX 00Pa3II0B IOCTUTAET J0 3,5 MI-3KB/T.

Ha ocHoBaHMM MOJYyYEHHBIX JAHHBIX ObUTM PACCUMTAHBI MOPSIAKUA PEAKIIUU TI0
I'MJI u CN- rpynnam ITAH. VYpaBHeHuEe CKOpPOCTHM pEAKUUU B3aUMOJECUCTBUS
BOJIOKHA «HUTPOH» ¢ M/ nMmeeT crienyrommni BUA:

Vv = K[rm 2 « [eN]0. 75

JIJist BBISICHEHHSI CTPOEHUS TIOJIYYeHHOTO COPOEHTa ObLIT MPOBEICH €T0 aHAN3
Ha cojaepkanue (QyHkimoHanbHbIX Tpynn. 3Hadenne COE cooTBeTcTBylOIIEE
K101 GyHKIIMOHATBHOW TPYIITIe TPUBEACHO B TadmuIe 1.
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Ta6auna 1
PesyabTaTtsl onpeaeeHuss PyHKIUOHAJIBHOIO cocTaBa MoauguuupoBanubix I'M/{
ITAH-Bos10KkOH B BogHoM pactBope [I'MIA]=50%, [I'A]=3%, T=373K

COE, Mr-sks/t

1mo 0,11 | mo 0,11 | mo 10% | mnepBUYHBIX | BTOPUYHBIX | TpETUYHBIX | 10 0,1H
HCI NaCl NaCl amuHorpynn | amuHorpynnamunorpynn | HCIO,
3,7 1,6 1,6 0,4 1,6 3,4 5,4
3,9 1,8 1,8 0,5 1,5 3,9 5,9
4.4 2,0 1,9 0,5 1,7 4,6 6,8

Ucxons w3 pgansbix MK - CHEKTpOCKONMMH W MOTEHIMOMETPHUYECKOTO
TUTPOBAHMS, aHAIN3a (PYHKIIMOHAIBHBIX TPYII XMUMHUYECKOE CTPOCHHUE MPOAYKTa
MOYKHO MPEICTAaBUTH CIEIYIONIEH CXEMOM:

(~CHy ~CH—)~(~CHy —CH-)-(~CHy —CH—)~ (-CHy —CH -l

CH (_FO /C% (F:NI—I
N,

(?Hz)a ({lezllﬁ
NH, NH

-

(-CH,~CH)y

AHanoruyHele pe3yJbTaTbl ObUIM MOJYYEHBI IPU XUMUYECKONH MOAU(UKALIIH
ITAH - BOJIOKOH TekcameTuieHAuaMUHOM B cpene Oyranona. Hammume COE mo
NaCl ykaspiBaer Ha To, uto mpu Moaucukanuu [TAH BonokHa «HUTpOoH» ['MJ]
obpasyrotcst aHnoHUTBI (CMA-1) He TOJNBKO cO ¢1a00- HO M CHIIBHOOCHOBHBIMH
rpynnamu. [Ipu nmpoBenennn mMoaudUKaMu BOJIOKHA «HUTPOH» B OPraHUYECKOMN
cpene, KOJIMYECTBO CHJIbHOOCHOBHBIX IpyNI OoOJbllle, YeM IPU CUHTE3€ B BOAHBIX
pacTBOpax.

[Tpu mogudukamuu [TAH - Bonokna «autpon» stunenguamuaom (93JJA) COE
BoJiokHa He mpeBbimaer 1,6 mr-skB/r. COE copOEHTOB 3aBUCHUT OT KOJIHYECTBA
(GYHKIIMOHATBHBIX TPYIIT MPHUIAIOIIMX UM MOHOOOMEHHBIE CBOMCTBA. Y BEJIMUYCHUE
yucia (PYHKIIMOHANBHBIX TPYII BO3MOXHO 3a CUET YJJIMHEHUS OOKOBBIX IIeTICH
MOAU(PUUIMPOBAHHOTO  MojauMepa. Takoro yAJWHEHUS  yAaloch  JIOCTUYb
MoaupUKalue BOJOKHA «HUTpoH» OJIA B mpucyrcTBum auxiopataHa (JIX0D),
koTopas mnpusena Kk Bo3pactanuio COE copOenta (CMA-5) no 6 mMr-ske/r. Xon
pEaKIMi MOXKHO WUJLUTFOCTPUPOBATH CIEAYIOMIEN CXEMOM:

~CH—CH—CH~CH—CHp—CH— + NH-(CH)—NH,—»
CH COOH  CN

——> —CH;~CH—CH—CH—CH—CH-
|

(|3=N H I|:=D CHN
o

(t|:H2)2 {r|:H2}2
MHz FMHz
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FOIA

—CHZ—CH—CHz—fle —CHz—CH-

—CHE—?H—CHE—LFH—CHE—CH— |
C=NH  CN dog  HOXD #:NH C=NH  C=0
]';II—[ I’lﬁEH MH MH I-!IH_
| l l |
(t_l“:ng; [Ll—'.-Hg}g (?H;:Jz (Elinb (CHy)a
]}IH M H; biTH *i}THzCT' *NH,CT
|
C=NH C=NH (L'li Hzlz  {CHa)p
—CHZ—CH—CHE—L‘lJH—CHz—CH— —CHz—fEH— FNHCI™ *NH,CI”
CHN ;,é% ' '
HN N
i
\CCHQIIQ

Bunno, uro no6asnenue JIXD B xo/e MOAM(PUIMPOBAHKS BOJIOKHA «HUTPOH»
OJJA TUpUBOAMT K HAPAIIMBAHUIO OJIMTOMEPHBIX IEMOYEK IIyTEM PpEaKIUU
ITOJIMKOHICHCAIIMU MEXY 3THMU KOMIIOHEHTaMHU.

[lonydeHHble  pe3yJbTaTbl  OTKPBIBAIOT ~ BO3MOXHOCTb  IOJIYYEHHMS
MOHOOOMEHHBIX  COpPOEHTOB C  BBICOKOM OOMEHHON  €MKOCTBIO  IyTEM
HOJMKOH/ICHCALMOHHOTO YJIMHEHNS OOKOBBIX LIETIEH OJIUMEDPA.

Kak yxe OblUI0 OTMEYAaHO BBIIIE PEAKIMOHHAs CHOCOCOOHOCTh HUTPHIIBHBIX
IPYIII IIpU B3aUMOJCHCTBUM C HEKOTOPBIMU a30TCOAEPKAIIMMU OCHOBAaHUSMHU B
OOBIUHBIX YCJIOBUAX O4YeHb Maja. [Toaromy npu Moauukanuu HUTPUIBHBIX TPYIII
HOJUMEPOB aMHMHAMHU HMX AaKTUBUPYIOT OOpaOOTKOW BOAHBIM  pPacTBOPOM
rupokcuiaMuHa. Panee Obul mpeasio)keH MexaHu3M HaOmojgaemoro 3¢ddexra,
oOycClOBJIEHHBI TeM, uTo ['A B3auMOIEWCTBYS C HUTPWIBHBIMH TI'pYINIAMH
BOJIOKHAa, 00pa3yeT aMHUJOOKCHUMBI, KOTOpbIE JIETKO  3aMEIIAloTCs  Ha
aMHUHOCOJIEpKallMe TPYINNbl ¢ JalbHEHIIMM BO3BpamieHueM ['A B peakIMOHHBIN
pactBop. OJHAaKO B JUTEpaType OTCYTCTBYIOT YOEIMTENbHbIE J0Ka3aTeabCTBa
JAHHOT'O MEXaHHU3MA.

O karanuTu4yeckoM BIMSHUU ['A MOXHO CyJIHUTh MO JaHHBIM NPUBEIAECHHBIM B
Tabnmiie 2.

Taoauna 2
3aBHCHMOCTDH CTE€NIEeHH NnmpeBpameHunst MO}II/I(l)I/IIlI/IpOBaHHOFO B Pa3/IMYHBIX YCJIOBUAX
NOJHAKPHJIOHUTPHIA OT KOHIEHTPALMH a30TCOAeP KAIMX OCHOBAHMIi B pacTBoOpe
=2uaca (cIT), =6 uaca (c I'M]/]) T=373K

I'ekcameTnneHInaMuH I'mapazun
A30TCOREPIK. pactBop ¢ ['A pactBop 6e3 ['A pacTBop 6e3
0 pactBop ¢ ['A
OCHOBaHHuA, % | Boma OyraHon | Boga | OyTaHOmN I'A
Crenenb npeBpaienus, %
15 - - 20 - - -
20 - - - - - -
25 - 17 - - 10 -
30 - - 33 - 17 6
40 - - - - 22 14
50 70 60 40 10 26 17
70 - 62 45 - - -
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Kak Buano wu3 tabmuuel nobGaBneHuss ['A mpUBOOUT K TOMY, YTO TpHU
OJIMHAKOBBIX YCIIOBUSX MAaKCUMaJbHas CTENEHb MPEBPAILLECHUS TPOAYKTA BBILIE, YEM
B orcyrcTtBuM I'A. Ilpu 3ToM B niporiecce moaudukanuu ['MJl B npucyrcteuu ['A
obpasytorcs copoentsl ¢ COE mo HCI nopsinka 4,0 mr-sks/r, a ¢ I'T 3,2 Mr-sks/r.

Just  yOeauTeNnbHOrOo  JI0Ka3aTeNbCTBA  MPEMJIOKEHHOIO  MEXaHHM3Ma
KatanuTuaeckoro aeiictBus ['A Obuio m3ydeHo Bzammoaeiicteue 1,1-JIMIT ¢
npeABapuUTENbHO akTUBUpPOBaHHBIM I[IAH. AkTuBanmui0 BOJIOKHA «HHUTPOH»
npoBoAWIN BOAHBIM pacTBopoM ['A. Ilpu 3TOoM BosmokHO, MomudunupoBannoe ['A,
MMEJI0 MOHOOOMEHHYIO €MKOCTh | Mr-3KB/T. Peakinio akTHBHPOBAaHHOTO BOJIOKHA
«autpon» ¢ 1,1-JIMI" npoBogunu B TeueHue 5 yacoB npu temneparype 373K. B
naaaeix  yonoBusix COE  momydeHHoro mosmMepa JIOCTHTamo 3,2 MI-3KB/T
(HeaKTMBUPOBAHHBIN «HUTPOH» MPAKTHUYECKU HE pearupyert ¢ 1,1-JIMI).

KauecTBeHHBIE peaknuu Ha NPUCYTCTBHME ['A B MOJIy4EHHBIX MOJIUMEPAX H
PEaKIMOHHBIX PAaCTBOPAX IMOKa3aM, YTO B MoJuMepax mnocie moaudpuxanuu 1,1-
JMI' OTCyTCTBYIOT NIpPOM3BOJAHBIE THAPOKCWIAMHHA, & DPEAKLUMOHHBIA pacTBOp
nocie OKOHYaHusA peakuuu pgaer npody Ha ['A. HK- cnekrpockomuueckue
UCCIIEOBaHUs nojmmepa AKTUBUPOBAHHOIO r'A 151 JaJabHEUIIEM
monu¢puuupoanHoro 1,1-JIMI" noxaspiBaroT, 4TO B NOJYy4YE€HHOM oOOpasle
OTCYTCTBYIOT  IIOJIOCHI  IIOIVIOLEHHS  COOTBETCTBYIOUIUME  aMUIOKCUMHBIM
(TUIPOKCaMOBBIM) TpyIINIaM akTUBUpoBaHHOTO ['A- monmMepa.

Takum o00pa3om, uccaeAOBaHUS XMMHUYECKUX MPEBPAIICHUS HUTPOHOBOIO
BOJIOKHA C pa3IMYHBIMM aMUHaMHU B NpUCYTCTBUU ['A yOenuTenbHO q0Ka3alu,
paHee MPEeI0KEHHBIA MEXAHU3M KaTAIUTUYECKOTO BIHsHUS ['A.

B Tperbeil riaBe mNpUBOIATCA KHHETHKA M MEXaHHU3M O0pa3oBaHUs
MOJIMKOMILUIEKCOHOB B3aUMOJCHCTBHEM MAJEMHOBOIO AHTUJIPUJA C AHUOHUTOM
CMA-1. C 1enbio NOIy4YeHHs XeJIaTo00pa3yroluX MOJIUKOMITJIEKCOHOB MPOBEICHA
xuMuueckass moaudukainus BojokHa CMA-1 manenHoBbM anruapuaoM (MA) mo
CIIEYIOIIEH CXEME:

—CHg—er— + erzcl*H —=  —CH;—CH-
?=NH Dﬁc\ofc%o C-NH
NH NH
(L»LH:D.s —NH; Ei:sz?l.s 5
HN —C 2y
CH
o0H

KapOokcunpHbIe 1 aMUHHBIC TPYIIBI B 3TOM XeJlaTe yAalieHbl APYT OT Jpyra
IIECThI0 METHUJICHOBBIMH 3BEHBSIMH, YTO TMPHUIAACT MM BBICOKYIO ITOJIBHIKHOCTH H
o0Jier4aeT mpoIriecc XeIaTooopa3oBaHusl.

-38 -



—CH,—CH- —* —CHz—LI':H— IZII
CoNH G HO—&
I
NH NH 0 I&‘H
r:ill‘Hg).s (CHy)g— NH—E—CH
I 0
HN =C :—(ﬁH
'L‘T‘H
COOH
_ 2
=4 Puc. 3. Kuneruka B3aumoaeiicTBus
2 3 copdenta CMA-1 ¢ MA.
g 1 1- COE no HCI;
g 27 2- COE no NaOH (2). T= 353K.
L L
/
0 T T T 1
0 2 4 0 8

IIp 0 QILKHTETBEHO CTh PEAKLIHI, TaC.

Kak BuaHO u3 puc. 3 ¢ Bo3pacTtaHueM mpojoiikuTenbHocTu peakiuu COE
nosmkomiuiekcona 1o NaOH ysemuuuBaercs, a COE Bomokna no HCI
YMEHBIIAETCS. JTO MOATBEPKAACT MPEMAJIOKEHHYIO CXEMY U CBUICTEIBCTBYET O
TOM, YTO MNpU B3aumojacicTBuu BojlokHa CMA-1 ¢ MA peakuus HpoTeKaer ¢
MpEeBpaIllEHUEM aMUHOTPYII B aMHUJIHbIC, U B pe3yJibTaTe B CTPYKType MojauMmepa
MOSIBJISIFOTCSI KAPOOKCUITBHBIE TPYTIIIHI.

IIpn cpaBHenun UK - cnektpoB CMA-1 u mosiy4eHHOTO MOTMKOMILIEKCOHA
BUJIHO, uTO B VK- cniekTpax mpojyKTa MosiBISETCS HOBas 1MOJI0ca MOTJIOIIEHUS Py
1711cm™ COOTBETCTBYIOIIAas BaJECHTHbIM KoJjiebaHusiM >C=0 KapOOKCHIbHBIX
rpynmn. Ilpy 3TOM WHTEHCHUBHOCTH MOJOC COOTBETCTBYIOUIMX aMUHOTPYIIam
YMEHBIIIAETCS OHA YIIUPSETCS 3a CYeT oO0pa3oBaHUsA BHYTPHUMOJICKYJISPHBIX
BOJIOPOJIHBIX CBSI3EH.

[TomnamdonutHele cBoiicTBa MoaukoMIuiekcona CMA-1-MA Obun ToKa3aHbI
u3yuenneM guHamudeckoi copouuu (JJOE) monos Cu(ll) u Cr(VI) u3z pactsopos.
[Tpu stom JIOE copOenTa o wonam menu pocturano 120 mr/r, a mo nonam Cr(VI)
80 mr/r. Bricokas copOrmorHasi cnocooHocTh mo noHam meau (1) ceunerenscTByeT
0 CHJIbHOM XesatooOpa3yrolleil ciocoOHOCTH NoJiuMepa. A Hamuyue copOLMOHHOM
cnocoOHocT 1o wuoHaM xpoma (VI) CBHIETENBCTBYET O COXPAHEHHUH
CHUJILHOOCHOBHBIX TPYIII B TTOJIMMEPE.

Takum obpazom, moaudukaiuen annonnta CMA-1 MajaenHOBBIM aHTUIPUIOM
BIIEPBBIC TOJIyYEHBI HOBBIE IMOJUMEPHBIE KOMIUJIEKCOHBI, 00JIaJaroiiue BBICOKOMN
COpOLIMOHHOM CIOCOOHOCTHIO IO KATUOHAM M aHUOHAM.
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JpyruM METOJIOM TMOJYYEHHS] TMOJUKOMIUJIEKCOHOB SIBJISLICS IIEJIOYHOM
TUAPOJIN3 OCTATOYHBIX HUTPUIIBHBIX Tpyrnn copOoeHToB CMA-1 u CMA-5. O0mui

XOJ IPOTEKAHUS PEAKIINU TUIPOJIM3a MOXKHO IIPEACTABUTH CICIYIOIIECH CXEMOM:
NaOH

-CH,—CH—CH,—CH— + H,0 ——» —CH,—CH—CH;,—CH—
(lﬁ?: (|ﬁ?N (|L‘:NH (|ﬁf(ﬁ}(ﬁ)Na
NH NH
((!3H2)11 0=6 1A copOeHTa (;fl\-IA-l (('joz)u
Il\lH n=2 gy copderra CMA-3 I|qH
éZN}i &:

-CH, —(!jH—(:jH2—CH— —CH; —(|ITH—CH2—CH—

(!?N (|Z?(I)(I)Nﬂ

Kax Bumgno u3 puc. 4, ¢ nossimenuem temriepatypsl 10 363K COE no NaOH
MOJIy4Ya€MbIX BOJIOKOH BO3pacTaeT, a 3aTeM yMmeHblaercs. YMeHblnenue COE mo
NaOH c yBenumdeHueM TeMrmepaTypbl CONMPOBOXKIAETCS YACTUYHBIM pa3pylIeHUEM
BOJIOKHUCTOU CTPYKTYPbI IIOJIMKOMIUIEKCOHA.

4 -
Puc.4. 3aBucumocts COE mo NaOH
MOJIMMEPHBIX KOMILJIEKCOHOB
nmoJy4eHHbIX ruapoauzom CMA-1 (1) u
CMA-5 (2) oT TeMniepaTyphbl peaKknmnu.
IIpooonscumenvnocme peaxyuu 30 muH,
Cnaon=0,21. Mooyab sannst 30.

COE, Mr-sxs/T

||II||II T T T T ]
0 343 353 363 373 383 T K

[TonyueHHble JaHHBIE TOKA3bIBAIOT, YTO CKOPOCTh PEAKIMU TUIPOJIN3a
copoenta CMA-1 Beiie, yem copbenta CMA-5. Ckopee Bcero, Takoe pasindue
PEaKIMOHHON CIIOCOOHOCTU HUTPUJIBHBIX TPYMI B ATUX MOJUMEpPaX OOYCIOBICHO
Oojiee  IJIMHHBIM  YIVICBOJAOPOAHBIM  pPAJAMKAIOM  JHMaMHUHA  SIBJISIIOLIETOCS
cmmBaromM  areHtom  copOenta CMA-1. Takoe pasznmuuue B JJIUHAX
YIAEBOAOPOJHBIX PAIUKAIOB MOIUGMUIUPYIONUX aMUHOB O0OJIer4aeT IOCTYN K
TUAPOJIM3YEMBIM TPYIIIIaM 3TOTO COPOEHTA.

Bo Bcex cmywasx menounoro rumponuza CMA-1 u CMA-5 copOGeHTOB ¢
BO3pacTaHueM mnpoaopkurenbHocTH peaknmu BHadame COE mo NaOH chagana
BO3pacTaeT, 3aTeM yMmeHbinaetcs. HaOmiomaembrii  sddext ckopee Bcero
oOyCJIOBIIGH  TporeccaMd  aBTOMHTHMOUPOBAHUS W BHYTPUMOJICKYJISIPHOM
UKJIM3alUK paHee Habmoaaemblil A. Jl. JlIutTMmanoBrueM mpu IIyOOKOM IIEJIOYHOM
TUAPOJIN3E MOJUAKPWIOHUTPpUIA. KHHETHUECKUMH UCCIICIOBAaHUSIMU TTOKa3aHO, YTO
CKOPOCTh PEAKIIUU THAPOIU3a 3aBUCUT OoT KoHueHTparuu NaOH B nepBoii crenenu
i1 CMA-1 u nonoBunHou ginsi CMA-5. Buano, uto B ciydae CMA-5 u3-3a
MJIOTHOM CIIMBKU COPOEHTa W IUIOXOM JOCTYIMHOCTHhIO (PYHKIIMOHAJIBHBIX TPYIIT
noJMMepa peakiuss umeeT Oojiee HU3KUN MOPSAI0K MO IIEJI0Yd, YeM B Cilydyae C
copbertrom CMA-1.
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Jlid uaeHTU(UKAUU CTPOCHUSI TOTYYSHHBIX MMOJTUMEPOB ObUIA MCCIIEIOBaHbI
UK - cnoektppl W NOpOBEAEHO MMOTEHUIHMOMETPHUYECKOE TUTPOBAHUE  HX
(GYHKIHOHATBHBIX TPYIIIL. [TonydeHnHsie pe3yabTaThl MOATBEPKAAIOT
noJIMaM(OJIUTHBIN XapakTep CUHTE3UPOBAHHBIX COPOCHTOB.

B d4erBepToii rjaBe uCCIEIOBaHbl (PUBUKO-XUMUYECKUE XapPAKTEPUCTUKHU
MOJIYYEHHBIX BOJIOKHUCTBIX COPOCHTOB.

JIJist XapakTepUCTUKUA YCTOMYUBOCTH HCCIIETyEMBIX COPOEHTOB K Pa3IMYHBIM
areHraM, B TOM YHCII€ U K CHJIbHBIM OKHCIHMTEISIM HCIOJIb30BaIl OOUICTPUHSTHIC
MEeTOAbl HcHbITaHusA. HauOomiblIyr0 yCTOMYMBOCTP K XHUMHYECKMM peareHTam
nposiBul copoenT CMA-1, nonyyeHHBIH TyTeM MOAU(PHUKAIUN BOJIOKHA «HUTPOH»
I'MJI. Ilpu pneiictBum peareHTOB MakcuManbHOe cHukeHne COE oOpasunoB He
npessbimaet 20%.

JUiss ~ XapaKTepUCTUKHM  TEPMOCTOMKOCTM  MOJYYEHHBIX  MOJUMEPOB
UCII0JIB30BAJIH TEPMOTPaBUMETPUUECKUI aHaJIN3. Xon KPHUBBIX
¢ depeHInaIbHOro TEPMOTPaBUMETPUIECKOTO aHanM3a (ATID)
MOJIM(ULIMPOBAHHBIX MMOJMMEPOB 3HAUUTEIBHO OTJIMYAETCS OT KPUBBIX HCXOJHOTO
BOJIOKHAa «HUTpoH». B ciydae momudukauuum ['A, TepMOCTONKOCTH BOJOKHA
yMEHbIIaeTcsl W ero paspyumieHue HaumHaetcsi ¢ 423K. HaGmromaemoe peskoe
YMEHBILIEHUE Macchl cOopOeHTa cKopee BCero OOYyCIOBJIEHO  HAJIUYUEM
aMUJIOKCUMHBIX TpPYyMIH, KOTOpblE OO0JIETYalOT MPOLECC pPAa3pylIeHUs 3a CYeT
ANMMMHUHAIMU aMMHaka. JlanpHellee HarpeBaHUE MPOAYKTa NPHUBOAUT K Ooree
INIyOOKUM JECTPYKTUBHBIM MU3MEHEHUSIM, YEM y BOJIOKHA «HUTPOH». AHAJIOTHYHAs
KapTHHA HAOJII0JaeTCs U JIJIs BOJIOKOH MoauduimpoBanubix 1,1-JIMI.

B cinyuae monuduxanum ']l xapTHa MeHSETCS B CTOPOHY IOBBIIICHUS
TEPMOCTOMKOCTH MOJIUMEPOB U AECTPYKUHs HaunHaeTcs ¢ 498K.

B ciywae mpoaykra, MOJYy4EHHOTO MpPU MOAU(DUKAIUU BOJOKHA «HUTPOH»
OA B mpucyrctBuu XD, kpuBas AT ciayxur kak Obl JOMOJHUTEIHHBIM
J0KA3aTeJIbCTBOM CIIMTOIO M OJAHOBPEMEHHO PAa3BETBIEHHOIO CTPOCHUS HOHUTA.
[lepBoe yBennueHHe CKOPOCTH MOTEPU Macchl Habmomaercsa yxe npu 393K u npu
sToM Tepsercss 9% wmaccel nonumepa. CreaoBaTeIbHO, YBEIUYEHHE CKOPOCTHU
noTepu NIl BoJIOKHA, MoAudunupoBanHoro ¢ 3JIA B npucyrctBun X3, MOKHO
OOBSICHUTH IECTPYKLHENH TPUBUTHIX OJIUTOMEPHBIX IIETIOYEK.

3HaueHUs] yAENbHOM TIOBEPXHOCTH U Ppa3MEPOB IOpP HOHOOOMEHHBIX
MaTepHuasoB OMpPEAesijd Ha OCHOBAHMHM M30TEPM COpOLIMU MApOB allETOHUTPUIIA U
OeH3osa. 3HaUYeHUs YAEIbHOW MOBEPXHOCTH MCXOAHOTO MOIHAKPUIOHUTPUIBHOTO
BOJOKHAa cocTaBusger 2800-3250 wm°/r. Ilocie XMMHYECKOM Mo U (DUKALTUN
UCCJIelyeMbIMU aMUHAMHM yJIeTIbHAs OBEPXHOCTh YMEHbIaeTcs B 2-3 pa3a. Panuyc
[Op MCXOJHBIX U MOJU(DUIIMPOBAHHBIX BOJOKOH OTJIMYAETCS HE HAMHOTO, OJHAKO,
00bEeM TOp BOJOKOH B XOJie MOAM(PHUKALMMU yMEHBIIAETCS Ha MOPSAOK. XOTA B
npouecce  MOJy4eHHs  COpOLMOHHBIE  MapaMeTpbl  HMCXOJHBIX  BOJIOKOH
YMEHBIIAIOTCA, MX 3HAYEHHS OCTAIOTCS JIOBOJIBHO BBICOKMMH [0 CPAaBHEHHUIO C
IpaHyJUPOBAHHBIMHU COPOECHTaMH.

XapakTepucTUKa CeT4aToM CTPYKTYypbl MOAM(DUIMPOBAHHBIX  BOJIOKOH
MPOBOAMIIACH HA OCHOBAHWM M3YYE€HHsI KMHETUKH HaOyxaHus ux B IM®. Pacuersl

IMPOBOAHIINCH UCITOJIB3YA YPABHCHUC Penes.
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VYCTaHOBNEHO, YTO IUIOTHOCTh Y3JIOB TOJMMEPHOM CETKU WIH CpeIHss
MOJIEKYJISIpHAsi Macca aKTUBHBIX Iieneil M. ayig BceX IOJIyd4eHHBIX aHHMOHWTOB
NpUOIM3UTENILHO OJIMHAKOBA U M3MeHseTCs B mpenenax 650-720. YacrtoTa ceTok Ha
OJIHy MaKpOMOJIEKYJTy cocTaBiisieT mopsiaka 100 y3moB, 4To U OOBSCHAET Malylo
HaOyXaeMOCTh  TOJYYCHHBIX HOHOOOMEHHBIX BOJIOKOH B  PacTBOPHTEIE,
PacTBOPSIONIEM UCXOTHOE BOJIOKHO “HUTPOH .

B nsATOH TrJaBe TpHUBEICHHI COPOIMOHHBIC CBOWCTBA HOHOOOMEHHBIX
BOJIOKOH M BO3MOXHBIE 00JIaCTH UX IPUMEHEHHUS.

Cop6umio nouos Cr,0;” U3 BOAHBIX pacTBOpoB copberTom CMA-1 1 CMA-5
u3ydaqu B CTaTHYeCKHX YychnoBUsX. C TMOBBIIIEHHEM TeMIIEpaTypbl Mpolecca
HaOMrogaeTCs HeOOIBIIOE YMEHBINICHUE YASIbHOU copOrmu (puc.5).

[
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0 2 1 6 8 10 0
IIpoaoAHTENEHOCTE COPOLIHH. MHH.
Puc.5. Kuneruka (a) u u3orepmsl (0) copOuun 06MXpoMaT HOHOB HOHOOOMEHHBIM
B0J10KHOM CMA-1 nipu pa3iM4HBIX TeMIepaTypax.
1, 2, 3- memnepamypa copoyuu 293, 303, 313K coomsemcmeenHo.

- - |
C, 107 o 1.

Ha ocHoBanum nmansbIx mpouecca copbuuu noHoB xpoma (VI) copbentamu
CMA-1 u CMA-5 6buTH paccurTaHbl TEPMOAMHAMUYECKUE TapaMeTphl Mpoliecca,
3HAYE€HHUE KOTOPBIX MPUBEIEHBI B Ta0J1.3

Kax BuiHO 13 Ta01.3 BeIMYMHA KOHCTAHTBI paBHOBecHUs afacopouuu aiis CMA -
5 mnamHoro Bbime, yeM CMA-1l, d9ro CBHUACTEILCTBYET O 0Oo0jiee MNPOYHOM
cBsi3bIBaHMA MOHOB Cr,0;% copoentom CMA-5.

Tabauuna 3
N3meHenne TepMOAMHAMUYECKUX (DYHKIUH IIPH COPOLIMU HOHOB Cr,0/*
CHJIbHOOCHOBHBIMHU copOenTamu CMA-1 u CMA-5

T,K | K AG, AH, AS,

MOJIB/T Jlx/Monb | JIx/mMonb|  JIx/mMons K
Copbenm CMA-1 (uckyccmeennwiii pacmeop)

293 0,04 | 509,7 | -15517 -158,54

303 0,03 250,0 | -13908 | -55000 -158,52

313 0,02 97,7 | -11925 -159,57
Copoenm CMA-5 (mexunonocuueckuii pacmeop)

313 0,04 | 33457 | -25998 17

323 0,03 | 29577 | -27158 | -21557 17

33 0,02 | 20578 | -273285 17
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Copb6rmonHas emkocTh copoeHTa CMA-5 B TEXHOIOTHUECKUX PACTBOpax, Iie

npucyrctByroT nonsl SOz, NOs, Cl' | mpaktudeckn oQMHAKOBA C U3BIIEKAIOIIEH
ciocoOHOCThIO0 copoeHTa CMA-1 M3 UCKYCCTBEHHBIX PAaCTBOPOB, I'/I€ OTCYTCTBYIOT
BBIIIICYKA3aHHbBIEC COMYTCTBYIOIINE MOHBI.

C 1enbio co3aaHus MOJUMEPHBIX CUCTEM JJI SKCIIPECC OMPEACICHUST PEIKUX
MEeTaJUIOB OblIa OCyIecTBIeHAa uWMMoOmnm3anus apcenaso (l1l) Ha copbentax
CMA-1, CMA-2 u CMA-3. HccaenoBanus IIOKa3ali, YTO CBS3BIBAHHEC DSTOTO
peareHTa ocyuiecTBiIsieTcs: ToJibko copoeHToM CMA-1 uMeromumM CUIIbHOOCHOBHbBIE
TPYIIIBL.

B 1a6n. 4 npencraBieHbl TEPMOJAUHAMUYECKUE MApaMETPhl, paCCUYMTaHHBIE Ha
ocHoBe n3otrepM copouuu apcenaso (l11) mva copéenre CMA-1.

Taouauua 4.
3HaveHnss KOHCTAHTHI paBHOBecus (K) U n3MeHeHus: TepMoAMHAMHYECKUX PyHKIMIT
npu copouuu apcenaso (111) copoenrom CMA-1

S B % K AG, AH, AS,

’ MOJTB/T JIx/MOJTB JIx/MOTBb Jlx/Monp*K
293 5,3 3558,7 -19955
303 8,3 2573,8 -19892 -37500 -59,0
313 13,3 1503,8 -19039

Kak BugHO ©3 TaOaMIBl BEJIMYMHA KOHCTAaHThl PaBHOBECUS aACOpPOIMHU
HaMHOT'O BBIIIE €IMHUIIbI, YTO CBHUJETEIBCTBYET O CHJIBHOM CBSI3bIBAHUU apCEHA30
(I11) copbentom CMA-1. Tlpu 3TOM cCleayeT OTMETHTh, YTO C YBEIHMYCHHEM
TtemriepaTypsl [',, Bo3pacTaeT, a 3HauyeHUsT KOHCTAHThl PAaBHOBECUS YMEHBIIAKOTCA.
Takoe M3MeHEeHME 3HAYEHUs] KOHCTAHTBI C TEMIEPATypOM YKa3bIBAET HA TO, YTO
CBA3BIBAHUE MPOTEKAET HE TOJBKO 32 CYET MOHHOTO OOMEHA, HO M JAPYTUX CladbIX
CHUJI CBA3BIBaHMS, KOTOPbIE OCIAOJSAIOTCS C YBEIMUYEHHEM TeMIIEPaTyphl U IPUBOJISAT
K YMEHBIICHHIO 3HAYE€HHs] KOHCTAHThl paBHOBECHUS. Takoe CBSI3bIBAHUE O3BOJIMIIO
WCIIOJIb30BaTh ATOT TMOJUMEPHBIA PpEareHT sl aHAJIUTHUYECKOTO OIpeeIeHHUs
MOHOB Pa3JIMYHBbIX METAJIOB.

WNuTepecHble pe3ynbTaThl ObUIM MOJYYEHbI MPU CPABHUTEIBHOM H3YYEHUH
cOpOLMU TrajJoreHoB U3 BOAHBIX PACTBOPOB MX KAJIMMHBIX COJEH BBIIICYKa3aHHBIMU
copbentamu. Vcmonb30BaHWEe B KAa4eCTBE PACTBOPHUTENICH KaTUWHBIX COJEH ITHUX
raJIoOreHOB MO3BOJISIET PACTBOPATH UX MOJEKYJIspHOU dopMe ¢ 0Opa3oBaHUEM HOHA
[Hal;] . Ilpu 3TOM BBISBICHO, YTO HAMOOJbIICH COPOMPYIOIIEH CIIOCOOHOCTHIO
obnanaer copoeHt CMA-2 umeromuii Oosiee Bbicokoe COE cpenu m3ydaembix
COpOCHTOB.

[TokazaHo, 4TO MaKCHUMaJlbHOE 3HAYEHHE aJCOPOLMH MOJIEKYJSIPHOTO Opoma
sTHM copGentoMm mocturaer 4*10” moms/r (0,8 Mr-kB/T), B TO BpeMs KaK B
AHAJIOTUYHBIX YCJOBHUSX [JIi MOJIEKYJSIpHOTO #oja pocturaer 5-12 Mr-sks/T.
CrnenoBaTenbHO, CBSI3bIBAaHUE HOAa COpOEHTaAMU MPOUCXOAUT HAMHOTO CHUJIBHEE,
yeM MoJeKyssgpHoro Opoma. IlpuunHON HAOMIOJAEMOTO paziuyMs SBISIETCS

MeHbINas cTaOUIbHOCTh MOHA [Br: ], yem wona [Js:] . Tak kak, MOJNEKyJISIpHBIIA
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XJIOp He oOpasyeT TOMOOHBIM HWOH, COpOIUS €ro JSTUMU COpOCHTAMHU HE
HaOmonaercs. I[lpu yBenuueHuun Ttemmeparypbl copOuus Opoma, Kak W Hoja
copOEHTaMU TIOBBIIIAETCA, YTO CBHUJIETEIBCTBYET O TOTJIOMICHUH H3y4aeMbIX
raJIOTeHOB COPOCHTOM 3a CUET XeMOCOPOIIHH.

JUist  monydeHust OakTEpUIMAHBIX IPEnaparoB, OO0JANAIOMIUX  BBICOKOMN
ruApOUILHOCTHI0O U KOMOMHUPOBAHHBIM JIEHCTBUEM, MEPCIEKTUBHBIM OKa3ajlach
Moau(UKalUs ~ HOAUTHOTO  KOMIUIEKCA  AHMOHOOOMEHHBIX  BOJIOKHHCTBIX
MaTepHaJoB Ha OCHOBE BOJIOKHA «HHUTPOH» TPHUPOJHBIM IOJTHUMEPOM XHUTO3aHOM.
Conepsxanue Homa B obpasmax coctaBisuio oT 5% 1o 20%. O6paboTka XUTO3aHOM
CYIIECTBEHHO YBEIIMYMBAECT COPOITMOHHBIC CBOWCTBA 0OpasmoB (mpu 55%
OTHOCHUTENILHOM BIaXXHOCTU copbOuusa coctasisier 1,50% mno cpaBHenuto ¢ 0,55%
copOrmorHoi crocoOHocThIO Mt [TAH-Bonokon 6e3 o6pabotku pactBopom X3).
I[Ipu »TOM BoOJoOMoOrOMarONIasi CIOCOOHOCTh O00pa3lloB MPOMUTAaHHBIX X3
BO3pacTaeT MouTH B 3 pas3a, YTO OYE€Hb BAKHO MPHU UCIOJIb30BAaHUU UX B KaUECTBE
NEPEBS30YHBIX MATEPUAIIOB MIPH JICUEHUH THOMHO-HEKPOTHUECKUX 3a00JI€BaHUN.

Ha ocHOBe »THX wucclneqoBaHUl COCTaBJIEH Ja0OpPATOPHBIN pErjJaMeHT |
TEXHUYECKOE YCIOBUS Ha TIONyYEeHHs] OaKTEPUIIMAHBIX TaJIOreHCOIEPIKAIINX
marepuanioB, a B UX®PII AHPY3 nox pykoBoactBom akan. C.II.Pammnosoit
COCTaBJICH J1a0OpaTOPHBIM perjiaMeHT Ha KOMOWHHPOBAHHBIM MO cojep Kalliuii
NEPEBS30YHBIN MaTepual CoJep Kalluid XUTO3aH.

C uenbto pexomenganuu copoeHToB CMA-1 1 CMA-5 111 OYUCTKU CTOYHBIX
BOJ| OT MOHOB XpoMa ObUIa HM3y4€Ha JMHAMHU4YecKas cOpOLus HMOHOB XpoMa U3
HUCKYCCTBCHHBIX W OTPaOOTaHHBIX TEXHOJOTHYECKHX pacTBOpoB. [Ipm sTom
nuHamuueckass oomeHHass emkocth (JJOE) mna copbenta CMA-1 mo Ouxpomar
noHam gocturana 390 mr/r u3 UCKycCTBEHHBIX pacTBOpoB npu pH pactBopa 4,2 u
213 wmr/r gns copbenta CMA-5 u3 oTpabOTaHHBIX TEXHOJIOTUYECKUX PACTBOPOB
npu pH pactBopa 4,5. MccnenoBanusi mokas3piBaroT, uTo copoenTsl CMA-1 u CMA-
5 1o cBOUM COpPOIIMOHHBIM CBOWCTBAM MPEBOCXOAUT W3BECTHBHIC HMOHUTHI.
Hamnpumep, annonutst Amberlite IRA96 u Dowex 18 umeror IOE 100 u 117 mr/r
COOTBETCTBEHHO, a u3BieueHus gocturaet 93% mnpu pH=3, torma xak CMA-1
u3BiiekaeT uonbl Xxpoma (V1) u3 pactBopos npakruuecku Ha 100%.

OTu pe3ynabTaThl TO3BOJWIM pa3paboTaTh JTa0OPATOPHBIN pEriiaMeHT W
TEXHOJIOTHUECKYIO CXEMY OYMCTKE CTOYHBIX BOJ OT HOHOB xpoma (V).

UccnenoBarus mokaszamu, uro JOE copGenrto mo noram [Cu(NHs),]* mpu
pH=12 nocturana 375 mr/r (rugponuzoBannbii CMA-1) u 113 mr/r (CMA-1+MA).
s runponmzoBanHoro CMA-1 copOeHta copOuusi Meau HaOMrogaeTcs Jaxe B
kucibix cpeaax (mpu pH pactBopa 4,2 JIOE paBHo 53 Mr/r), rae OTCYyTCTBYET
MOHM3AINS KapOOKCHIBHBIX Tpymil. CleoBaTeIbHO, B JAHHBIX YCIOBUSX COPOITHS
MEIH MPOUCXOIUT B OCHOBHOM 3a CYET KOMIUIEKCOOOPAa30BaHUsl C AMUHOTPYIIaMU
copoenra CMA-1. YcTaHOBIIEHO, UTO COPOEHT MPOSIBISIET BHICOKYI0 XUMUYECKYIO
CTOMKOCTh M €70 MOYKHO MCTIOJIb30BaTh MHOTOKPATHO.

JIisi BBISIBIIEHUST BO3MOYKHOCTHU CO3JIaHMSI TIEPEBA30YHBIX MaTEPUATIOB JIJIs
SMUTENN3AIMA  PaHbI ObLTM  HCIIBITAHBI OaKTEpUITHTHBIC CBOICTBa
KOMOWHUPOBAaHHBIX  TEPEBSI30YHBIX  MaTepHayioB.  Menuko-OnoIoru4ecKue

HCCIIeIOBaHMs OBbLIN MPOBENEHbI B Y30ekckoM PecryOnnkaHCKOM LIEHTpe THOMHOM
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XUPYPTUHA ¥ XUPYPTUUECKUX OCIOKHEHUN caxapHOro auabera moj pyKOBOACTBOM
n.M.H. ipod. Temraerbim O.P.

MarepuanoM it MHUKPOOHOJIOTMYECKUX MCCIEIOBAHUN CIIYX U JKCCYJaT,
B3STBIM U3 paHbl SKCIIEPUMEHTAIBHBIX KUBOTHBIX. [Ipu ananuze Mopdonornyeckux
UCCJICIOBAHUNM B JUHAMUKE HAOJIOJAlI0Ch 3HAUYUTEIBHOE YIY4YIIEHHE PaHEBOIrO
npolecca IpH 3aKHUBJICHUM KOXKHBIX paH IOJ BO3JCUCTBHEM pa3pabOTaHHBIMU
KOMOMHUPOBAHHBIMU MEPEBA30UHBIMU MaTepuanaMu. [IpoBeneHHbIE UCCieI0BaHUs
Ha J0OpOBOJIBLIAX IOKAa3bIBAKOT, YTO KOMOWHHPOBAHHBIE OaKTEPUIIHUJIHBIE
MepeBs30YHble  MaTepuanbl Ha ocHoBe [IAH  oOnamaer  BhIpaXEHHBIM
MPOTUBOBOCTIAJIUTEIFHBIM W aHTHOAKTepUaTbHBIM  d(PQPeKToM, OKa3bIBacT
aZCOpONpYIONMUK JCHCTBHE BO BTOPOM CTaUM TEUEHHUS DPAHEBOTO MpoOIecca H
ABISIFOTCS  d()DPEKTUBHBIMU 71T  JICUCHHUS] THOWHO-HEKPOTHUYECKHX 3a00JeBaHUN
MSTKUX TKaHEH.

B riaBe mecTol omnucaH 53KCIEpPUMEHTAlIbHAs YacTh, B KOTOPOW J1aHa
XapaKTEPUCTHKA MCIIOJIb30BAaHHBIX PEAKTUBOB, METOJIMKA MPOBEACHUS XUMHUYECKUX
IpPEBpALICHUN TOJUMEPOB U METOJMKA UCCIIEI0OBaHUMN.

3AKJIIOYEHHUE

1. B memsx Jokaau3aliyd IPOHM3BOJICTBA M TMOJYYCHHUS HMIIOPT3aMEHSIOIICH
IPOJAYKIIMH, TPOBEIeHa MOAUGUKAIIUSI BOJOKHA «HHUTPOH» IPOM3BOJAUMOTO Ha
OAO «HaBomnazor» azoTcoaepKallldiMH OCHOBAHUSMH M TOJIYYE€HBI BOJOKHHUCTHIC
AHUOHOOOMEHHBIE MaTepualibl. 3HAYCHUS MOPSAIKOB pPEaKIMU IO HUTPUILHOMN
Ipynmne ¢ a30TCOJACpIKAIlEMY OCHOBAaHMIO, OJHEPIMM AaKTHUBAaIlMKM IIpollecca
MOKA3bIBAIOT, YTO MpoIlecC MOAU(PUKAIIMUA BOJOKHA «HUTPOH» A30TCOACPKAIIUMU
OCHOBAHUSIMU TOJYUHSACTCS OOBIYHBIM 3aKOHOMEPHOCTSIM, HaOJI0JlaeéMbIM TIPU
FOMOT€HHBIX peakiusax. Jlanueiii 3¢dexT o00ycioBIeH BBICOKOW YIEIbHOU
MOBEPXHOCTHIO MOJU(PUIIMPYEMOTO BOJIOKHA, MO3BOJISIIONIEH oOJierdyaTh JIOCTYI
peareHToB K HUTPWIBHBIM TIpynmaMm  moiauMmepa. (Qusuueckas  Xumus,
8bICOKOMOJIEKYIAPHBIE COCOUHEHUS).

2. Kunernueckue HCCIEeI0BaHUS peakunu B3aMOJICHCTBUSI
MOJIMAKPUJIOHUTPHIIBHOTO BOJIOKHA «HUTPOH» JWMaMHUHAMH (FeKCaMETHJICH- |
STUJICHIWAMHH) II0Ka3aJid, 4YTO H3MEHEHHEM (U3UKO-XUMHYECKUX I1apaMeTpOB
mporecca MOAM(PHUKAIIMA  MOXKHO  PEryJupoBaTh COPOIMOHHBIE CBOMCTBA,
XEMOCTOMKOCTh M MPOYHOCTH MOJTYUYCHHBIX aHMOHUTOB, OOYCIIOBIICHHYIO CETYaTOMN
CTpyKTypou monumepa. I[lpu 5TOM ycTaHOBIEHO, YTO Takas MoOJau(UKAIMSI
CHUTPOH» TO3BOJISIET MOJIy4aTh aHUOHUTHI CUIILHOOCHOBHOTO XapaKTepa 0COOEHHO
B OpraHUYeCcKuX cpenax. Bo3aMOXKHOCTh MOTYyYeHHS] CHIIbHOOCHOBHBIX aHUOHUTOB C
BBICOKOU COpOILIMOHHOM CIIOCOOHOCTBIO HMMEIOIIHNX MIPUBUTHIC
MOJIMATWJICHIIOJIMAMMUHHBIE 1€ BBHISBJIICHA B peaKUMUsIX MOAU(PHUKAIMK BOJIOKHA
CHUTPOH» ATWJICHIMAMUHOM B MPUCYTCTBUU JUXJIOpPATaHA. (BblcoKoMOneKyispHbvle
coedunenue, pusuueckas Xumus).

3. UK - CHeKTpoCKONMMYECKUM M aHAJUTUYCCKHUM OIpPEICIICHHEM OOpa3oBaHUs
MPOMEKYTOUHBIX aMHJOKCUMHBIX TPYII B IEMSIX TMOJIUMEpa W CBOOOIHOTO
THJIPOKCHIIAMHUHA TIOCJIe peaKIMy 3aMElICHUs] JO0Ka3aH paHee IpeI0KEeHHbBIN
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MEXaHM3M KaTaJUTHUECKOTrO NEHCTBUS TMAPOKCHIAMHUHA HA MPOIECC XUMUYECKOM
MOJAU(PUKALNUUA TOJUAKPUITIOHUTPUILHOTO BOJIOKHA «HHUTPOH» a30TCOAEPKAIIUMHU
OCHOBaHUSAMHU. (Dusuueckas Xumusi).

4. Pa3paboTaHbl YCIOBUS TMOJYYEHHUS MOJMKOMIUIEKCOHOB B3aWMOJCHCTBUEM
MaJ€MHOBOTO  aHTHApPUJA C MOAUPUIMPOBAHHBIM  T'€KCAaMETUJICHANAMUHOM
MOJIMAKPUIIOHUTPUIILHBIM BOJIOKHOM «HHUTPOH»; a TaKXKe TUAPOIN3a OCTATOYHBIX
HUTPWIBHBIX TPYNI MOIU(DUIMPOBAHHBIX TEKCAMETWUJICH- U ATWICHIUAMUHAMHU
MOJIMAKPUIOHUTPUIBHBIX ~ BOJIOKOH. (Bvicokomonekynapuvie  coeouHenue,
Qusuueckas Xumus).

5. OCHOBHOCTHb TMOJIYYCHHBIX aHHOHUTOB 3aBUCHUT OT MPHUPOABI  HX
(YHKIIMOHATIBHBIX TPYIN, CUILHOOCHOBHBIE AHUOHHUTHI MMEIOT B CBOEM COCTaBE
UKIUYECKIE aMHUIMHOBBIE TPYNIHPOBKA W 00pa3yroTCcsl MpU B3aUMOJCHCTBUH
MOJIMAKPUWIOHUTPUIIPHOTO BOJIOKHA C JWaMUHAMU. YJelbHasg TIOBEPXHOCTh
MOJyYEHHBIX BOJOKHHMCTBIX COPOEHTOB IPEBBIIIAET HAa JBa MOPSJKA YIEIbHYIO
HOBEPXHOCTh M3BECTHBIX 3€PHUCTHIX MOHUTOB, a YACTOTA UX CETYATOU CTPYKTYpPHI
nocruraet 10 100 y3710B Ha 0IHY MaKpOMOJIEKYITy nojuMmepa. (Pusuueckas xumus,).

6. Kunermka u  TepMoauMHAMHMKa  Ipolecca  COpOLMHM  Pa3IMYHBIX
HEOPraHWYECKUX U OpPraHWYeCKUX HOHOB IIOJYYEHHBIMU COpOEHTaMU W
HOJMKOMIUIEKCOHaMKM  Tokazana, 4to wuoHbl Cr(VI), apcenazo (lll) wmoryr
COpOMpOBATHCSI TOJNBKO CHUIBHOOCHOBHBIMU aHHMOHUTaMH, a Ipolecc COpOLUH
noHoB Meau (ll) monukomIuieKCOHAMU MPOTEKAET HE TOJIBKO 3a CYET HMOHHOIO
oOMeHa, HO U 3a CUET XeJIaToo0pa3zoBanus. (Dusuueckas Xumusi).

/. PazpaboTraHbl yclIOBHs MOJy4eHUS OPOMHUIHBIX KOMIUIEKCOB IMOJHMMEPOB U
UCCIEIOBaHbl KUHETHWKA, TEPMOJMHAMHMKA Tpolecca COopOIUM  TrajoreHoB
CUHTE3UPOBAaHHBIMH aHMOHOOOMEHHBIMU MaTepuanamu. [lokazaHo, 4TO MeHBIIas

CTaOMIIbHOCTh MOHA [Br; |, ueM noHa [J3] M HEe CMOCOOHOCTh MOJICKYJISIPHOTO XJIopa

00pa3oBbIBaTh MOJOOHBIE HMOHBI TMPUBOASAT K TOMY, UYTO MOJICKYJSPHBIN XJIOP
MPaKTUYECKU HE COpOUpYETCs, a MOJEKYJISpHbIA OpoM cOpOMpyeTcss B MEHbIIEH
CTENIEHU YE€M, MOJIEKYJISIpHBIN Ho. (Dusuyeckasn Xumus).

8. PaspaboraHbl KOMOWMHHpPOBAaHHBIC HOJCOACp)KANIUE aAHUOHOOOMCHHBIC
MaTepualibl Ha OCHOBE MOJIMAKPUIOHUTPUIIBHOTO BOJIOKHA «HUTPOH» U XUTO3aHA.
BBenenue B cocTaB MOJCOMEpKAMMX MATEPUATIOB XUTO3aHA, MPUBOAUT K
BO3pACTaHUI0O HMX  BoOJOMNOIIomawIleil  crnocooHoctu.  KomMOMHUpOBaHHBIE
OakTepullMJHBIE  TIEPEBSI30YHBIE  MaTepuajbl  007aJal0T  BBIPAXKEHHBIM
MPOTUBOBOCTIAIUTEIPHBIM W aHTUOAKTepUaIbHBIM  I(h(EKTOM,  SBISIOTCS
3()(GEKTUBHBIMA IS JICYCHUS THOWHO-HEKPOTHUCCKUX 3a00JIeBaHUN MSITKHUX
TKaHel. (Bvicokomonexynapnvle coedunenus, QPuzuieckas Xumusi).
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ANNOTATION OF DISSERTATION

Topicality and demand of the theme of dissertation. One of the actual
problems of modern physical chemistry and macromolecular chemistry is the study
on the development of the fundamentals of synthesis of functional polymers with
ion-exchange and complexing properties.

Anion exchange and complexing compounds based fibrous materials have a
high specific surface area, which provides a high possibility of sorption and
desorption processes. They are especially effective in removing toxic substances,
even at very low content of the latter from the air and water pollution. Of particular
interest is the acrylic fiber "Nitron", which is produced by JSC "Navoiazot"
(Uzbekistan).

In the Academy of Sciences of the Republic of Uzbekistan, Tashkent Institute
of Textile and Light Industry conducted research on the development of fibrous ion
exchange materials based on acrylic fiber "Nitron" but they have not been brought
to its logical end. In addition, when these studies neglected the study of the physico-
chemical aspects of the preparation of these materials.

In developing the fundamentals of ion exchange materials obtaining a lot of
attention paid to the study of physical and chemical aspects of the synthesis and
properties of these high-molecular compounds. These studies due to the fact that
they allow you to adjust the processes of synthesis and, therefore, necessary to
obtain polymers with required composition and with complex specific properties.

As noted above, to date, no attention was paid to the study of the physico-
chemical foundations of anion exchangers and polycomplexons, due to applied
research conducted to date in this field of research. In this regard, the study of
physical and chemical principles of bases of creation, and the properties of anion
exchangers and polycomplexons based on acrylic fiber "Nitron" are actual both
from a theoretical and practical point of view.

Demand perform of the dissertation is characterized by the fact that modern
worldwide technology for extraction of non-ferrous and precious metals can not be
realized without the use of ion-exchange materials. These techniques use mostly
granular sorbents, while fibrous sorbents comprise just 2-3 % of the ion exchange
materials used . Using technology employing ion exchange material from algae and
natural brine deposits of oil and gas recovered to 90% of iodine and bromine.
lodine-containing sorbents are used for disinfection of drinking water from
microorganisms and extraction of mercury from wastewater and gas emissions.
They can be used for concentrating the processing solutions and biologically active
substances in the preparation of catalyst systems nanoparticles metals. It should also
be noted that Uzbekistan hitherto not been established as industrial manufacture
granular and fibrous sorbents, although such polymers are widely used in industry.

Conformity of research to priority directions of development of
science and technologies of the Republic of Uzbekistan. Thesis completed in
accordance with the priority areas of science and technology: STP- 9 - "
Development of resource- technology production and use of chemical products on
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the basis of local raw materials for various industries and agriculture™; STP- 10 "
Creation of new drugs based on local natural and synthetic raw materials and the
development of high technologies for their production "; STP- 12 - "New
technology for organic, inorganic , polymer and other natural materials.”

International review of scientific researches on dissertation theme.

Studies on physico-chemical characteristics of the formation and properties of
anion exchangers polycomplexons carry out from the U.S. , Russia, China , Korea,
Japan , Belarus and while some progress.

In the publications of leading international journals publishing centers, such as
SPRINGER, ELSEVER and others noted that the development of modern high
technologies in the chemical industry, biotechnology, medicine , environmental
protection is not possible without the use of ion-exchange materials . Used in these
technologies and anion polycomplexons should have a structure allowing only
certain ions adsorb. Analytical study of scientific literature showed that the
undoubted advantage of ion exchange fibrous materials is their high specific surface
area allowing to perform sorption and desorption processes at high speed.
Selectivity such resins can be regulated by controlling the processes for preparing
these materials.

Therefore, in the leading scientific centers of the United States (University of
Wisconsin - Green Bay, Madison), Germany (Institute for Technical and
Macromolecular Chemistry, Max-Planck-Institute), Italy (University Ca'Foscari of
Venice), Brazil (Federal University of Sao, Carlos - UFSCar), India (Karnatak
University Dharwad), Russia ( Moscow State University, etc. ) pays special
attention to the study of physical and chemical aspects of obtaining and properties of
ion-exchange fibrous materials, getting granular ion-exchange materials and ion-
exchange membranes. The obtained sorbents used in the ecology of
hydrometallurgy and others for example, recovery of heavy metals from waste
water, recovery of precious metals from the refining solution.

Degree of scrutiny of the problem. Until now, the modification of acrylic
fiber has received considerable attention. In particular the works of foreign and
Uzbek scientists obtained various ion-exchange materials by modification of its
nitrile groups. Basic research focused with the production of water soluble
hydrolyzed acrylic polymers used primarily in the petrochemical industry.

Physico - chemical characteristics process of modification of this polymer,
especially by diamines, and obtaining on their basis polycomplexons hardly been
studied. Results of studies to address the problem of creating new kinds of fibrous
anion exchangers and polycomplexons, physico- chemical characteristics of their
preparation and properties will create materials with the given set of special
properties.

Communication of dissertational research with the thematic plan of
scientific-research works is reflected in following projects:

State Science and Technology Project (SSTP) -9.14. "Development of new
fibrous ion exchange polymers using local raw materials” (2003-2005 yr.)

A SSTP-10.031 "Development of combined bactericidal dressings for the

treatment of necrotic soft tissue diseases™ (2006-2008 yr.)
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SSTP 12-61 "Development of technologies for the extraction of halogen free
water and gas wells by ion exchange sorbents based on local raw materials” (2012-
2014.).

The purpose of this study is to identify the physico- chemical characteristics
of the formation and properties of anion exchangers polycomplexons based on
acrylic fiber " Nitron ".

To achieve the goal formulated the following research objectives :

kinetics of chemical modification of acrylic fiber ™ Nitron " 1,1-
dimethylhydrazine and its inorganic counterparts ;

kinetics of the interaction of acrylic fiber with organic diamines
(hexamethylenediamine, ethylenediamine) ;

proof of the previously proposed mechanism of the catalytic action of
hydroxylamine on the interaction of the nitrile groups fiber " Nitron " with nitrogen-
containing bases ;

obtaining new polycomplexons with ampholytic nature, study Kinetics of
obtain these polycomplexons by reacting maleic anhydride with amine -modified
diamines of acrylic fiber " Nitron "; hydrolysis residual of the nitrile groups of the
modified polyacrylonitrile fiber diamines " Nitron ";

physico -chemical properties of the obtained anion-exchange materials and
polycomplexons depending on the nature of their functional groups ;

kinetics and thermodynamics of the sorption of ions Cr (VI), Arsenazo (l11)
with fibrous sorbents and Cu (Il) polycomplexons obtained modification of fiber
"Nitron " with hexamethylenediamine, ethylenediamine and identify the most
promising ion exchangers for the purification of waste water from these ions to the
maximum permissible concentrations ;

features the process of obtaining halogen anion exchangers and bactericidal
materials based on them ;

preparation containing iodine and chitosan combined bactericidal materials
based on ion-exchange materials used as dressing means for the treatment of pyo -
necrotic soft tissue diseases.

Object of research are acrylic fiber "Nitron" anion-exchange and
complexing materials.

Subject of research - chemical transformations, sorption, Kinetics and
thermodynamics of processes.

Methods of research. The study used modern theoretical and experimental
methods, such as IR, UV - spectroscopy, X-ray, differential thermal analysis,
potentiometry, etc.

Scientific novelty of dissertational research consists in the
following:

in the first time studied the kinetics of the interaction of acrylic fiber "Nitron"
with nitrogen-containing bases in aqueous and organic media;

shown that due to the high surface area fibers are modifiable , the reaction
rate depends on the concentration of the nitrile groups of the polymer being in the
solid surface ;
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proved previously identified mechanism of the catalytic action of small
amounts of hydroxylamine on the process of modifying of fiber " Nitron " with
nitrogen-containing bases ;

in the first time developed a method for producing anion exchangers branched
structure by sequential treatment of acrylic fiber " Nitron " with ethylenediamine
and dichloroethane ;

found that the interaction of PAN - fibers with hexamethylene- and ethylene
diamines formed anion exchange fibrous materials having in its composition as a
weakly basic and strongly basic functional groups ;

in the first time obtained new polycomplexons with ampholytic properties by
reacting maleic anhydride with amine -modified polyacrylonitrile fiber " Nitron " or
by hydrolysis of residual of the nitrile groups modified with diamines of acrylic
fiber "Nitron™;

established values of the thermodynamic equilibrium constants of adsorption
of ions Cr (V1), Cu (Il), halogens, Arsenazo (111) by synthesized anion exchangers
and polycomplexons and alteration in thermodynamic functions of the process
testify to high sorption capacity of these ion-exchange materials with respect to the
sorption ions;

Practical results study are as follows:

obtained anion exchange material and polycomplexons sorbed ions Cr (V1),
Au (I11), Cu (), halogen, arsenazo (lIl) , and dyes, in their sorption properties
surpass foreign equivalents , used for extraction of ions of Cr (VI);

immobilized on ion-exchangers Arsenazo (I11) and other analytical reagents
can be recommended for rapid analysis of various metal ions ;

obtained combined germicidal materials based on halogenated polymers and
chitosan is recommended as dressings in the treatment of puo - necrotic soft tissue
diseases .

Reliability of obtained results based on the fact that the experimental results
obtained by the application of modern research methods such as IR, UV -
spectroscopy, X-ray, differential thermal analysis, potentiometry, etc. Conclusions
in the work done on the basis of the results processed using the equations used in
modern theories of kinetic and thermodynamic processes, molecular adsorption and
ion balance.

Theoretical and practical value of results of research. The theoretical
significance of the results of the study is that these studies led to the development of
scientific foundations of anion exchange fibrous materials and polycomplexons
strongly and weakly basic nature of fiber-based "Nitron".

The practical value of the work lies in the fact that the resulting anion-
exchange materials and polycomplexons recommended for ion extraction of
chromium (V1) and copper (I1) from wastewater and processes developed for these
laboratory regulations. The polymeric reagent comprising in its composition
arsenazo (111) is recommended for analysis of ions of heavy metals. In the first time,
based on iodine contained anion exchangers, synthesized combined bactericidal
materials recommended for the treatment of necrotic soft tissue diseases
complicated by diabetes.
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Realization of results. Implemented introduction of intellectual property as
a patent on the production of new sorbent (Method of producing a fibrous anion
exchanger // Patent Ne IAP 02518. Publ. 21.10.2004 y.), to obtain iodine-containing
fibrous material (Method for obtain iodine-containing fibrous material. // Patent
NeIAP 03130 (Uzbekistan). Publ. 07.07.2006) which are registered in the
Intellectual Property Agency of the Republic of Uzbekistan.

Testing work. The main results on materials of the thesis presented at :
International Conference «Under the sponsorship of IUPAC 6th International
Symposium Molecular Order and Mobility in Polymer Systems» St. Petersburg in
2008 ; 4 of the St. Petersburg conference. young. "The modern problems of polymer
science " Saint - Petersburg, 2008 ; " New composite materials on the basis of local
and recycled materials ," Tashkent, 2011 ; IV International Internet - Symposium on
Sorption and Extraction (ISSE- 2011) . Vladivostok, Russia in 2011 ; «Actual
problems of polymer chemistry and physics», Tashkent , 2006; IV Int. scientific
conference. "Monitoring the spread and prevention of especially dangerous diseases
of animals and birds " Samarkand , 2011 ; Intl . conf. " Polymer Science :
Contribution to the innovative development of the economy." Tashkent 2011

Publication of results. According to the materials of the thesis published
40 scientific papers, including 8 articles published in international journals,
intellectual research priority 2 patents protected the Republic of Uzbekistan.

Structure and volume of dissertation. Dissertation is presented on 231
pages, contains 136 figures, 33 tables and consists of an introduction, six chapters,
the main conclusions, bibliography and appendices.

MAIN CONTENTS of DISSERTATION

In introduction the urgency and demand of the theme of dissertation is
proved, the purpose and problems, and also object and an object of research are
formulated, conformity of research to priority directions of development of science
and technologies in the Republic of Uzbekistan is stated, scientific novelty and
practical results of research are stated, reliability of obtained results is proved, the
theoretical and practical importance of obtained results is reveals, the list of
introductions in practice of research results, data on published works and
dissertation structure are given.

In the first chapter dissertation are presented and critically reviewed the
literature study on the physico- chemical characteristics and produce anion
exchangers and polycomplexons by chemical transformation of polyacrylonitrile
and its copolymers.

This analysis showed that the hydrolysis of the nitrile groups of
polyacrylonitrile fibers results in the formation of water-soluble polymers, it should
be noted that the alkaline hydrolysis of water-soluble polymers prepared mainly
from carboxyl groups and acid hydrolysis leading to the formation of water-soluble
polymers with amide groups.

Modification of acrylic fiber with hydrazine and hydroxylamine obtained ion-
exchange materials with high exchange capacity.
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The results of foreign and domestic research on the application of ion
exchange fibrous materials in hydrometallurgy and environment.

In the second chapter of the thesis presents the results of physico-chemical
characteristics of the chemical modification of acrylic fiber " Nitron " ( PAN) with
nitrogen-containing bases .

Shows the kinetics of chemical modification of PAN asymmetric or 1,1 -
dimethylhydrazine widely used as a component of rocket fuel, disposal of which
lately is a big problem and its inorganic counterparts.

Reaction fiber "Nitron™ with 1,1-DMH conducted at temperatures 333-393K.
However, under these conditions, significant changes in the properties of the fibers "
nitrone " not observed, obviously, in these conditions, the reaction between the -CN
groups fibers " nitrone " and 1,1- DMH does not occur. Therefore, in what follows,
for the modification reaction using the activated " nitrone ," which was prepared by
partly treating hydroxylamine. In this fiber, modified HA, had ion exchange
capacity up to 1 mg -Eq / g HCI . Further reaction was carried out for 5 hours at
temperature 373 K.

Under these conditions, the modified with 1,1- DMH polymer had SEC by
HCI 3.2 mg -Eq / g and this value corresponds to approximately 36 % conversion of
- CN into an amidino group .

On potentiometric titration curves products of dimethylhydrazidiation acidity
have two jumps with pK 5.3 and 3.3 The IR spectra of modified with 1,1- DMH
samples decrease in intensity of the absorption band at 2240 cm ™ corresponding to
stretching vibrations of the nitrile group , new absorption band in the 3200- 3500
cm® and 1580 cm™ related to the stretching and deformation vibrations C = N->
NH groups absorption band with a frequency 1640 cm™ attributable to the stretching
vibrations of >N= groups. The structure of the resulting polymer can be represented
as follows:

—(-CH; —CIH—:'n—(—CHg—Cl'H—)m—(—CHz—ClIH—)l—
) C=MH =0
1‘:JH I‘:JI-I

HsC M ~(H- HsC "N“CH3

Another derivative of ammonia and hydrazine analogue is hydroxylamine
(HA) . In papers L.A.Volf , M. P.Zverev , C.E.Carraher, L.S.Wang, D.A. Kulinsky
et al. showed that the modification HA fibers with PAN sythesised materials with
high anion exchange capacity. With a large amount of research on modification of
acrylic fibers HA physico - chemical aspects of the process modifications have been
insufficiently studied. In the works of the above authors showed that in the process
of modification of HA can be a breakdown of the structure and the dissolution of the
polymer fibers. Therefore, we conducted the modification process in the presence of
a crosslinking agent - hydrazine, in the structure wherein three-dimensional network
polymer formed increased and its chemical resistance.
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60
3 Fig. 1. Changes in the degree of
conversion of the nitrile groups of
acrylic  fibers during their
2 Interaction with HA on the
duration of the reaction. 1, 2, 3, 4 -
reaction temperature 338, 348,
363,373 K respectively (1:50 liquor;
0 15 30 45 75 90 [HA] = 5% [HH] = 0.7%).
Time, 1min.

With increasing temperature, reaction time and process value conversion of
the resulting fibers increases ( the conversion of CN - groups found on the study of
the IR spectra of the original and the modified fibers and static exchange capacity (
SEC) in HCI) ( Fig. 1).

In case of conducting the reaction at a temperature higher than 363K decrease
conversion . Most interesting is that the reaction products obtained within less than
30 minutes are swellable gel structure. Further heating results in the formation of
solid fibers. Apparently, in the initial 30 min. formed only products
hydroxylamidation, then flows additional reaction hydrazidation and strength of the
fibers increases. Thus it is possible to obtain the modified fiber with SEC to 5-5.5
mg -Eq / g The results obtained in the presence of a cross-linking agent , the
modified fibers are resistant to acids and alkalis and solvents of PAN .

Based on a study of the kinetics interaction fiber " Nitron "™ with HA of the
reaction rate equation is obtained, which has the following form :

V =K[HA] 3«[CN] ! K=12,66.10" sec./mol E, =86.3kJ/mol

It is seen that despite the heterogeneous nature of the process, the reaction is first
order in both hydroxylamine and the nitrile groups on the polymer. The reason for
the observed effect will most likely is the high specific surface of the fibers,
facilitates the access to the nitrile groups of the polymer as in the case of
homogeneous reactions.

Based on the infrared spectroscopic studies, potentiometric titration and the
published data, the chemical structure of the resulting anion exchanger (SMA-2) can
be represented as follows:

(-CHy— ?H_ :'E(_ CH— ?H' )ﬁ( -CH;— (FH_}E(_CH‘?_?H_}?_ (_CHE_?H_}Z

CN COOH C=tH C=M-CH C=N-CH
e o o
38
N
(CH, _éH')X (¥==n>%)

The modified polymer was insoluble in solvents of PAN, which proves the
existence of a three-dimensional structure in the polymer.
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Estimation of the main functional groups of the anion exchanger SMA -2
treatment was carried out potentiometric titration curves in the coordinates of
equation Henderson — Hasselbah. pK of the functional groups was 4.2 and 6.2,
indicating that obtained the weak basic of the anion exchanger.

Thus, these studies show that the process of modifying fiber " Nitron
nitrogen-containing bases obeys the usual regularities observed in homogeneous
reactions .

In order to obtain crosslinked anion exchange material modification PAN
carried with hexamethylene diamine ( HMD ) . The reaction carried out in of water
and butanol, that form a homogeneous solution with the diamine in any ratios and
temperatures.

As can be seen from Fig. 2 for the duration of the reaction in aqueous
solutions of up to 6 hours at a concentration of HMD 50 % and temperatures up to
373 K under SEC resine on value HCI not more than 2.0 mg-Eq / g, and
corresponds to 34 % conversion.

50 1 Fig.2. Dependence of the
40 - degree of conversion of the
£ 30 | nitrile groups of PAN - fiber in
Vi ., their interaction with the
20 7 : =1 HMD on the duration of the
10 - reaction.
o< 1,2, 3 - reaction temperature

353, 363, 373 K, respectively.
[HMD] = 50%, liquor 50.

Activation process of adding up to 3% HA to the reaction mixture leads to a
sharp increase in the fibers obtained SEC. While SEC modified samples reaches up
to 3.5 mg-Eq/ g

Based on the obtained data were calculated reaction orders for the HMD and
the CN-groups of PAN. Rate equation reaction of fiber "Nitron" with the HMD has
the following form:

0 50 100 150 200 250 300 350 400 450 500
Time, 1n.

V = K[HMD['? « [cN]27®

To ascertain the structure of the resulting sorbent was conducted its analysis

on the content of functional groups. SEC value corresponding to each functional
group shown in Table 1.

Table 1

Determination results of the functional composition of modified KMT
polyacrylonitrile fibers in aqueous solution
[HMD] = 50%, [HA] = 3%, T = 373K

SEC, mg-ekv/g
for 0,AN| for 0,IN for 10% primary secondary tertiary for 0,1IN
HCI NaCl NaCl amino amino amino HCIO,
3,7 1,6 1,6 0,4 1,6 3,4 54
3,9 1,8 1,8 0,5 1,5 3,9 5,9
4,4 2,0 1,9 0,5 1,7 4,6 6,8
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Based on data from IR - spectroscopy and potentiometric titration analysis of
functional groups the chemical structure of the product can be represented as
follows:

(-CH; —fle—:'n—':—CHg —fle—:'ﬂT':—CHg —fle—:'X—':—CHg —fle—)y_

CH (_l,“o /C,ﬂ\\‘ (lj:
o Bl E
(Hoe e (CHs
H, NH
L
(-CHy tmy ¥

Similar results were obtained by chemical modification of the PAN -
hexamethylenediamine fibers in a medium butanol. Having by SEC NaCl indicates
that the modification of PAN fiber " nitrone " HMD formed anion (SMA -1 ) not
only weak but also strongly basic groups. When carry out fiber modification
"Nitron" in an organic medium , the number of strongly basic groups more than in
the synthesis in aqueous solutions.

When modifying PAN - fiber " Nitron " ethylendiamin (EDA ) SEC fiber
does not exceed 1.6 mg-Eq / g SEC sorbents depends on the number of functional
groups imparting them ion exchange properties. Increasing the number of functional
groups is possible due to the elongation of the modified side chains of the polymer.
This elongation has been achieved by modifying the fiber " Nitron " EDA in the
presence of ethylene dichloride ( EDC ), which led to an increase in SEC of sorbent
(SMA -5) up to 6 mg-Eq / g. Process of the reaction can be illustrated by the
following scheme :

—CHg—CliH—CHg—Cl:H—CHg—(liI—I— + NHz-(CHyp—NH;—=
ZH Co0OH M

— = —CHQ—(le—CHg—(le—CHg—CH—
|

C=MNH C=0 CH
b
(fliﬁz)z ([::szz
MHz MH;
. +3IA
—CHz—CH—CHz—CH-CH;—CH— =——= —CH;—CH—CH—CH-CH;—CH-—
C=NH  CN dp  THXZ tnb denm deo
’:‘TH NH MH NH NH
(':Iszi'z (E:FHz)z (‘%Hﬂz ('::11'12}2 {tIJI-iz}z
TI*TH M Hz biTH *i*l-THzCI' *ringt:I'
=hH C=NH {:erg}; {CHa)z
—CHz—I‘:E—]—CHg—IlﬁH—C]—IE—CH— —C:[—Iz—éH— THHCD *NHCI
CHN PNy - .
H

T H
\(Cﬁzjz
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It can be seen that the addition of EDC during fiber "Nitron" modification
with EDA results in the buildup of oligomer chain by the polycondensation reaction
between these components .

The results open up the possibility of synthesis of ion-exchange sorbents with
high exchange capacity by polycondensation elongation polymer side chain

As already mentioned above, the reaction ability nitrile groups in the
interaction with some nitrogen-containing bases in normal conditions is very low .
Therefore, in the modification nitrile groups of polymers with amines their activated
by treatment with aqueous hydroxylamine. Previously proposed a mechanism for
the observed effect, resulting from the fact that HA interacts with nitrile groups of
fibers form amideoximes which is easily replaced with the amine group with a
further return HA to the reaction solution. However, in the literature there is no
convincing evidence of this mechanism.

About the catalytic effect of HA can be seen from the data given in Table 2.
As seen from the table HA added leads to the fact that under identical conditions,
the maximum degree of conversion of the product is higher than in the absence of
HA. In the process of modifying the HMD in the presence of HA produced sorbents
with SEC on HCI about 4.0 mg-Eq / g, and with HH 3.2 mg-Eq / g.

Table 2
The dependence of the degree of conversion of modified acrylic in different
conditions of the concentration of nitrogenous bases in the solution T = 2 hours
(with HH), 1 =6:00 (with HMD) T = 373K

hexamethylenediamine Hydrazine
% solution with a . .
Nitrogen cont. HA solution without HA| _ solution without
base, % HA solution HA
water | butanol | water | butanol
The conversion %

15 - - 20
20 - - - - -
25 - 17 - - 10 -
30 - - 33 - 17 6
40 - - - - 22 14
50 70 60 40 10 26 17
70 - 62 45 -

Convincing evidence for the proposed mechanism of the catalytic action of the
HA was to study the interaction of 1,1- DMH with pre- activated PAN . "Nitron
"“fiber activation performed with an aqueous solution of HA. When this fiber
modified HA had an ion exchange capacity of 1 m-Eq / g The reaction of the
activation fiber "nitrone " by 1,1- DMH was carry out for 5 hours at temperature
373 K . Under these conditions, SEC of the obtained polymer reached 3.2 m-Eq/g (
non-activated " nitrone " substantially does not react with 1,1- DMH ) .

Qualitative reaction in the presence of HA obtained polymers and the reaction
solution showed that after modification of the polymers of 1,1- DMH no
hydroxylamine derivatives , and the reaction solution after completion of the
reaction sample provides the HA . Infrared spectroscopic studies of activated
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polymer and HA further modified 1,1- DMH indicates that in the received sample
no absorption band corresponding amidoxime ( hydroxamic ) groups of the
activated HA polymer.

Thus, studies of chemical transformation acrylic fibers with various amines in
the presence of HA convincingly demonstrated previously proposed mechanism of

the catalytic effect of HA.

The third chapter provides the Kkinetics and mechanism of formation
polycomplexons reacting maleic anhydride (MA) with an anion exchanger SMA -1 .
In order to obtain chelating polycomplexons carried chemical modification fiber
SMA -1 with MA according to the following scheme:

—r::Hj—er— + CH=CH —» —CH;—CH-
rf=NH Dﬁc\oﬁc N Sk
MH MH
(éH}jﬁ —NH; (Gl'Hleﬁ o
HN —C Z
CH
CooH

Carboxyl and amine groups in the chelate are spaced apart by six methylene
units that impart high fluidity and facilitate the process of chelation

—CH,;—CH- — —CHQ—L;.:H— I‘_I‘l
é=NH C=NHeoeres HO—
NH N o CH
| EH—NH—E—LH
(CHay (CHae
HN —C Zy
s
) COOH
04 2 Fig. 3. Kinetics interaction for
=) SMA-1 sorbent with MA.
@3] 1 - SEC by HCI; 2 - SEC by NaOH
U2 A (2).
2 . | T =353K.
s
0 T T T 1
0 2 4 6 8

Tune, hour.

As can be seen from Fig. 3 with the increase in reaction time SEC of
polycomplexons by NaOH increases and SEC of fiber by HCI decreases. This
confirms the proposed scheme , and shows that the interaction of the fiber SMA-1
with MA reaction proceeds to convert the amino groups to amide, and the resulting
structure appears polymer carboxyl groups.
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When comparing the IR - spectra SMA -1 and synthesized polycomplexons
seen that in the IR spectra of the product there is a new absorption band at 1711cm ™
corresponding to stretching vibrations of > C = O of carboxyl groups . The intensity
of the bands corresponding to amino groups decreases it broadens due to the
formation of molecular hydrogen bonds inside.

Polyampholytic properties polycomplexon SMA -1-MA were shown to study
dynamic sorption ( DOE ) ions Cu (Il) and Cr (V1) from the solutions. When this
resine DOE of copper ions reached 120mg / g, and of Cr (V1) ions correspond 80
mg / g. High sorption capacity for copper ions (II) shows a strong chelating ability
of the polymer. Sorption ability by the presence of ions of chromium (V1) indicates
maintaining strongly basic groups in the polymer.

Thus, the modification of the anion exchanger CMA-1 maleic anhydride was
first time obtained new chelating polymer having a high sorption capacity for
cations and anions.

Another method of obtaining polycomplexons was alkaline hydrolysis of the
residual nitrile groups of sorbents SMA -1 and SMA -5 . The general course of the
hydrolysis reaction can be represented as follows :

i ) i i _ NaOH ] ] ] )
—(_:Hz—(l_:H—(_ng—([rH— + HHO ———— » —CHy— (|_?H—(_?H2—(|_3H—
(Ij:NH CN (EZNH COONa
NH NH
((!}Hz)n n=0 for the sorbent SMA-1 ((l:sz) 0
| n=2 for the gorbent SMA-3 |
P |
(FZNH {|:?=NH
-CH;—CH—CH;—-CH— —CH,—CH—CH,—CH—

| |
CN COONa

As can be seen from Fig. 4, raising the temperature to 363K SEC by NaOH,
produced fibers, increases and then decreases. Reducing the SEC by NaOH wiht
increase in temperature is accompanied by partial destruction of the fibrous structure
polycomplexons

4
o Fig. 4. Dependence on SOE
K 3 NaOH polymer obtained
o chelating by hydrolyzing SMA-1
= 2 (1) and SMA-5 (2) reaction
E 1 temperature.

Reaction duration 30 min [NaOH]
= 0,2N. Module baths 30.

II|III|I T T T T L
0 343 353 383 373 383 T K

The data obtained show that the reaction rate of hydrolysis sorbent SMA - 1 is
higher than the sorbent SMA -5 . Rather, such a difference of reactivity of the nitrile
groups in these polymers is due to longer hydrocarbon radical a diamine being
crosslinker agents of sorbent SMA - 1. This difference in the lengths of the
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hydrocarbon radicals of modifying amine facilitates access to the hydrolyzed groups
of this sorbent.

In all cases, the alkaline hydrolysis of SMA -1 and SMA -5 sorbents with
increasing duration of the reaction at the beginning SEC by NaOH initially
Increases, then decreases. The observed effect is most likely due to the processes
autoinhibition and intramolecular cyclization previously observed A.D. Litmanovich
in deep alkaline hydrolysis of polyacrylonitrile. Kinetic studies showed that the rate
of the hydrolysis of reaction depends on the concentration of NaOH for the first-
degree and one SMA - 1 half degree for SMA -5 . We see that in cases of SMA — 5,
because of the dense crosslinking sorbent and poor accessibility of the functional
groups, of the polymer reaction has a lower order in alkali than in the case of the
sorbent SMA -1.

To identify the structure of the obtained polymers were investigated IR -
spectrum, and carried out potentiometric titration of their functional groups . These
results confirm the polyampholytic nature of synthesized sorbents.

In the fourth chapter studied the physico-chemical characteristics of the
fibrous sorbents.

To characterize the stability of the investigated sorbents to various agents,
including strong oxidizers used to conventional test methods. The greatest resistance
to chemicals showed sorbent SMA -1 , obtained by modifying the fiber ** Nitron *
HMD. Under the action of reagents maximum reduction SEC samples does not
exceed 20 %.

For heat resistance of the polymers obtained we are using thermo gravimetric
analysis The curves of the differential thermogravimetric analysis ( DTG) of the
modified polymer is significantly different from the original fiber curves " nitrone ."
In the case of modification of HA , heat resistance fiber decreases and it begins with
the destruction of 423K . There is a sharp decrease in the mass of sorbent is likely
due to the presence amidoxime groups that facilitate the process of destruction due
to the elimination of ammonia. Further heating of the product leads to destructive
changes deeper than fiber " nitrone ." A similar pattern is observed for fibers
modified 1,1- DMH .

In the case of modification of the HMD picture changes upward thermal
stability of polymers and degradation begins with 498K.

In the case of the product obtained by modifying fiber " Nitron " EDA in the
presence of EDC , the DTG curve serves as a further evidence of cross-linked and
simultaneously branched structure of the ion exchanger . The first increase in the
rate of mass loss is observed even at 393K and it lost 9 % of the weight of the
polymer. Consequently , an increase in the rate of loss for the fiber modified with
EDC in the presence of EDA , can be explained by the destruction of the grafted
chains of oligomer .

The values of specific surface area and pore size was determined by ion-
exchange materials vapor sorption isotherms of benzene and acetonitrile. The
specific surface of acrylic fiber source is 2800 - 3250mg/g After chemical
modification investigated amines specific surface decreases by 2-3 times. And initial
pore radius differs slightly modified fibers, however, pore volume in the fiber is
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reduced by the modification procedure . Although the process of obtaining sorption
parameters starting fibers decrease their values remain high compared with
granulated sorbents.

Characteristics of the network structure of the modified fibers were carried out
on the basis of studying the kinetics of swelling in their DMF. Calculations were
performed using Raney equation.

Found that the density of the polymer network nodes or average molecular
weight of active chains M, anion exchangers for all received about the same and
varies within 650-720. Frequency grids on one macromolecule is about 100 knots ,
which explains the small swelling of ion exchange fibers obtained in a solvent
dissolves the starting fiber " Nitron "' .

In the fifth chapter presents the sorption properties of ion exchange fibers and
possible areas of application.

Sorption of ions from aqueous solutions Cr,0,"? with sorbent SMA -1 and
SMA -5 was studied under static conditions. With increasing temperature of
process, a slight decrease in the specific adsorption (Fig. 5).

[
; - q o
z4 1 24, O
E 2 g
3 S
% s =
9 ]
0 T T T ' !
0o 2 8 0 ! g
) 4 6 10 €, 10" Moms/n.
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Fig. 5. Kinetics (a) and isotherms (b) of sorption by ion-exchange SMA-1
fiber of chromate ions at various temperatures.
1, 2, 3 - sorption temperature of 293, 303, 313K, respectively.

Based on dates of the sorption of chromium ions (VI) sorbents SMA-1 and
SMA-5 were calculated thermodynamic parameters of the process, the value of
which is given in Table 3.

As can be seen from Table 3 the value of the equilibrium constant for
adsorption of SMA-5 is much higher than the SMA-1, indicating a more robust
binding ions Cr,0;* of SMA-5 sorbent.

Sorption capacity the sorbent AGR -5 in technological solutions, where the

ions SOz, NOs, CI are present, is practically identical with the withdrawing
ability of the sorbent SMA - 1 of artificial solutions where no accompanying the
above ions .
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Table 3

Changing the thermodynamic functions for the sorption of strongly basic

sorbents Cr,0,> SMA-1 and SMA-5

T, | K AG, AH, AS,
K mol/g I/mol Jimol Jimol J/mol°’K
SMA-1 sorbent (artificial solution)
293 0,04 509,7 -15517 -158,54
303 0,03 250,0 -13908 -55000 -158,52
313 0,02 97,7 -11925 -159,57
Sorbent SMA-5 (technological solution)

313 0,04 33457 -25998 17
323 0,03 29577 -27158 -21557 17
33 0,02 20578 | -273285 17

In order to create polymer systems for rapid determination of rare metals
immobilization arsenazo (Il1) in the sorbents SMA -1, SMA -2, SMA -3 was
carried. Studies have shown that binding of this reagent is only on the sorbent SMA
-1 having strongly basic groups .

In the Table 4 presents the thermodynamic parameters calculated on the basis
of sorption isotherms arsenazo (111) on the sorbent SMA - 1.

Table 4.

The values of the equilibrium constant (K) and changes the
thermodynamic functions of sorption arsenazo (I11) by sorbent SMA-1

Tt | [=10" K AG, AH, AS,

’ mol/g I/mol J/mol J/mol J/mol*K
293 5,3 3558,7 -19955
303 8,3 2573,8 -19892 -37500 -59,0
313 13,3 1503,8 -19039

As the table shows the value of the equilibrium constant of adsorption is much
higher than unity, indicating a strong binding of Arsenazo (I11) sorbent SMA -1. It
should be noted that with increasing temperature increases I',, and decreases the
value of the equilibrium constant. Such constant values change with temperature
indicates that the binding occurs not only through ion exchange but also other weak
binding forces which are attenuated with an increase in temperature and lead to a
decrease in the value of the equilibrium constant . Is it possible to use this binding
polymer reagent for the analytical determination of various metal ions.

Interesting results were obtained in a comparative study of the adsorption of
halogens from aqueous solutions of potassium salts of the above sorbents. Use as
solvents potash dissolves these halogens allows them molecular form to form ion

[Hal;] . At the same time revealed that most of the absorbing capacity sorbent has
SMA -2 having a higher SEC among the studied sorbents.
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It is shown that the maximum values of the adsorption of molecular bromine
sorbent that is 4 * 10 mol / g (0.8 m-Eq / g) while at the same conditions for
molecular iodine reached 5.12 mg-Eq / g. Consequently, the binding of iodine
sorbents is much stronger than molecular bromine. The reason for the observed
differences is less stable ion[Br; ], than ion[Js;] . Since molecular chlorine does not
form similar ion sorption of these sorbents it is not observed. With increasing
temperature, the sorption of bromine, and iodine as sorbents increases, indicating
that the absorption of halogen sorbent being studied by chemo sorption.

For bactericidal materials having a high hydrophility and the combined action
proved promising modification iodide anion complex of fibrous materials based on
fibers "nitrone " natural polymer chitosan . The iodine content in the samples ranged
from 5 % to 20 %. Processing chitosan significantly enhances the sorption
properties of samples ( at 55 % relative humidity sorption is 1.50 % compared to
0.55 % for the sorption capacity of acrylic fibers without treatment solution HZ ) .
When this water absorbing capacity of impregnated samples HZ increases almost 3
times , which is very important when they are used as dressings in the treatment of
necrotic diseases.

Based on these studies compiled laboratory regulations and technical
specifications to produce bactericidal halogenated materials and in S.SH. Rashidova
laboratory regulations drawn up by the combined iodine containing dressings having
chitosan.

With a view to recommending sorbents AGR -1 and AGR -5 for sewage
treatment of chromium ions was studied by dynamic sorption of chromium ions
from artificial and waste processing solutions . In this dynamic exchange capacity (
DEC ) for the SMA -1 sorbent by dichromate ions reached 390mg / g of artificial
solutions at pH 4.2 and 213mg / g sorbent for SMA -5 from spent process solutions
at pH 4.5 . Studies show that sorbents SMA -1 and SMA -5 on its sorption
properties exceeds the known ion exchangers. For example, anion exchange resins
Amberlite IRA96 and Dowex 18 have DOE 100 and 117mg / g, respectively , and
extract reaches 93 % at pH = 3, whereas the SMA - 1 extracts the ion chromium
(V1) solutions of almost 100 %.

These results allowed us to develop laboratory regulations and technological
scheme of wastewater from chromium ions (V1).

Studies have shown that the ions DEC sorbents [Cu (NH3)4]** at pH 12 reached
375mg / g ( hydrolyzed SMA -1) and 113mg / g ( SMA-1 + MA) . For SMA -1
hydrolyzed sorbent adsorption of copper is observed even in acidic environments (
pH 4.2 at DOE power 53mg / g) with no ionization of the carboxyl groups.
Therefore, in these conditions the sorption of copper occurs primarily by
complexing with amines sorbent SMA - 1. It was established that the sorbent
exhibits a high chemical resistance and can be used repeatedly.

To identify opportunities for creating dressings wound epithelialization were
tested bactericidal properties combined dressings. Medical and biological studies
have been conducted in the Uzbek Republican center of purulent surgery and
surgical complications of diabetes led by prof. Teshaev O.R.

-64 -



Material for microbiological studies served exudate taken from the wounds of
experimental animals. In analyzing the dynamics of morphological studies showed a
significant improvement in wound healing process of skin wounds developed under
the influence of combined dressings. Studies in human volunteers have shown that
the combined antibacterial dressings based on PAN has a pronounced anti-
inflammatory and antibacterial effect , has an absorbent action during the second
stage of wound healing process and are effective for the treatment of necrotic soft
tissue diseases .

In the sixth chapter describes the experimental part, in which the
characteristic of reagents used, the method of carrying out chemical reactions of
polymers and methods of research.

-65 -



CONCLUSION

1. Values degree reaction of the nitrile group and a nitrogenous base, the
activation energy of the process shows that the process of modifying fiber " Nitron "
nitrogen-containing bases subject to the usual regularities observed in homogeneous
reactions. This effect is due to a high fiber surface area to be modified, allowing the
reactants to facilitate access to the nitrile groups of the polymer. (Physical
chemistry, High molecular compounds) .

2. Kinetic studies of the reaction of acrylic fiber " Nitron " with diamine
(hexamethylene and ethylenediamine) showed that the change of physical and
chemical parameters of the modification process can be controlled sorption
properties, chemical resistance and the strength of the anion exchangers due to
network structure of the polymer. It has been established that this modification
"Nitron™ produces strongly basic anion character especially in organic media.
Strongly basic anion exchangers possibility of obtaining a high sorption capacity
with graft polyethylenpolyamine chain reactions revealed in fiber modification
"Nitron " ethylenediamine in the presence of dichloroethane. (High molecular
compounds, Physical chemistry ) .

3. IR - spectroscopic and analytical determination of the formation of
intermediate amidoxime groups in the polymer chains and free hydroxylamine after
substitution reaction proved previously proposed mechanism of the catalytic action
of hydroxylamine on the process of chemical modification of acrylic fiber " Nitron "
nitrogen-containing bases . ( Physical Chemistry ) .

4. Developed conditions of synthesis polycomplexons reacting maleic
anhydride with modified by hexamethylenediamine acrylic fiber "Nitron™ and with
of hydrolysis of residual nitrile groups modified by hexamethylene- and
ethylenediamin of acrylic fibers . (High molecular compounds, Physical Chemistry).

5. Alkalinity obtained anion exchange resins depends on the nature of their
functional groups. Strongly basic anion exchangers have in their composition cyclic
amidine groups and they are formed by the reaction of polyacrylonitrile fiber with a
diamine. The specific surface area obtained fibrous sorbents exceeds by two orders
of known surface area granular ion exchange resins, and their crosslinking rate is up
to 100 nodes per macromolecule polymer. ( Physical Chemistry )

6. Kinetics and thermodynamics of the sorption of various inorganic and
organic ions obtained polycomplexons sorbents showed that ions of Cr (VI),
Arsenazo (I11) can be sorbed strongly basic anion exchangers only, and the process
of sorption of copper (II) with polycomplexons occurs not only due to the ion
exchange, but also due to chelation. ( Physical Chemistry ) .

7. Developed the conditions obtaining bromide complexes of polymers and
kinetics, thermodynamics of the sorption halogen anion in synthesized materials was

studied. It is shown that the lower the stability of the ion [B,] for ion [J;] than the

ability to form such molecular chlorine ions leads to the fact that almost no
molecular chlorine is adsorption, and molecular bromine is absorbed to a lesser
extent than the molecular iodine. (Physical Chemistry ).
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8. Combined developed iodinated anion exchange materials based on acrylic
fiber " Nitron " and chitosan. Insertion of the iodine-containing chitosan materials,
leads to an increase of absorbent capacity. Combined antibacterial dressings have a
pronounced anti-inflammatory and antibacterial effect, are effective for the
treatment of necrotic soft tissue diseases. (High molecular compounds, Physical
Chemistry).
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