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PE®EPAT

Jlurmomuasi pabota comepkutT 65 c., 31 puc., 6 Tabn., 65 nMuTEepaTypHBIX
VCTOYHHKOB.

O0bexkTamMu McCIe 0BaHUSA SBIIIIOTCS MPUBUTHIE COMOJIUMEPBI XUTO3aHa €
AKpUJIAMHUJIOM U MAJIEMHOBOU KHCIIOTOM.

Henab padoTbl: yCTAaHOBUTH YCIIOBHUS CHUHTE3a IMPUBHUTHIX COMNOJIUMEPOB
XUTO3aHa C aKPUJIAMHUJIOM U MAJIEMHOBOM KUCIOTOM, 00ECIIEYMBAIOIINE MTOTYyYEHUE
THAPOTENeN ¢ BRICOKON COPOLIMOHHON CLIOCOOHOCTBIO.

Metoabl ucciaenoBanus: Oypoe-UK cnextpockonusi, peHTreHoha3oBbIit
aHaJlu3, POTAllMOHHAs BUCKO3UMETPHS, aTOMHO-a0COpPOLIMOHHAs CIEKTPOMETPUS,
30J1b-T€JIb aHAJIH3.

bblmu cMHTE3MpOBaHbl IPUBUTHIE COMOJIMMEPHI XUTO3aHA C AKPUIIAMUIOM H
MQJICMHOBOM  KHUCJIOTOM TOCPEACTBOM  BEIICCTBEHHOTO HWHHIMUPOBAHUS B
OECKUCIIOPOIHOM CpeJie, a TAKKE pPaJualliOHHOTO MHUIIMUPOBAHUS Y-H3TyUYEHUEM
B KHUCIOpOAHOW cpene. M3yueHO BIMSHHE THUIA WHULMHUPOBAHUSA, MAaCCOBBIX
COOTHOIIIEHHI TOJIMMEpa U MOHOMEPOB B PEAKLIMOHHOM CMECH M KOJIMYECTBa
MHULIMATOPA Ha TapaMeTpbl IPUBUBKHU M CBOMCTBA MOJYYEHHBIX COMOJIMMEPOB.

CTpykTypa TpPHUBUTBIX CONOJIMMEPOB XUTO3aHA C AaKPWIAMHIOM H
MaJICMHOBOW  KHcinoTtoM wu3ydeHa wmertomamu  Dypre-UK  cnexrpockonmu,
pentrenodasoBoro anamuza. B coorBerctBuM ¢ pe3yabratramu  Dypne-MK
CHEKTPOCKONMUM CIIEJIAaHO MPEANOJI0KEHUE, YTO aKTUBHBIMU LIEHTPAMH MPUBUBKHU
SBJISIFOTCS] IEPBUYHBIE THAPOKCUIIbHBIE 1 aMUHOTPYIINbI XUTO3aHA.

N3yyeHbl cOpOUMOHHBIE CBOWCTBA THUIPOTEI€i HAa OCHOBE MOJYyYEHHBIX
COMOJMMEPOB XUTO3aHA C AKPUIAMHUJOM U MAJIEMHOBOUW KHCIOTOW MO OTHOIICHHUIO
k wuoHam Cu?*. BpIgBIE€HO, 4YTO COpPOLMOHHAS CIOCOOHOCTh HPHMBHTHIX
COMOJMMEPOB IO OTHOUIEHUI0 K HOHAaM MEIU BO3PACTaeT MpPU YBEIUYEHUU
CTENIEHU NMPUBUBKU U YBEJIMYEHUHN KOJUYECTBA MAJIEMHOBON KUCJIOTHI B UCXOHOM
PEAKIMOHHON CMECH.

JIist onucaHusl B3aMMOJIEUCTBHSI MEX/y TOBEPXHOCTBIO THIIPOTENsl U NOHOB
Cu?* 6bl1a BEIOpaHa Mojeb JIEHrMIopa, Tak Kak JUIs Hee ObLIM MOJIydeHbI 0ojee
BBICOKHE KO3(PGUUUEHTH KOppessiiui. B COOTBETCTBUM € MaHHOW MOJEIBIO
LHEHTPbl COpOIMU OBLITM PABHOMEPHO PACIPEIEIICHbl MO0 MOBEPXHOCTU COPOEHTA,
copOIus SBJISTIACH OJIArONMPUATHON U OOPATUMOM.

KiaroueBble cjioBa: XWTO3aH, aKpuUiaMHUJ, MaJEUHOBas KHUCJOTA,
BEILIECTBEHHOE MHUIMUPOBAHKE, PAJAMALMOHHOE HWHUIIMUPOBAHME, paJUKaIbHas
MPUBMBOYHAS COMNOJIMMEPHU3ALIMS, THAPOTeiab, COPOLMOHHAS CIOCOOHOCTh, MOHBI
MeEJIH.



PODEPAT

Jeimmomuas pabora 3msimraae 65 €., 31 man., 6 Tabm., 65 miTapaTypHBIX
KPBIHIII.

Ab'ekTami JaciefaBaHHsl 3'YIAIONIA TMPBIIYAIUIICHBIA  CyHaliMephl
XiTazaHy 3 akpbUIaMiJaM 1 MaJieiHaBai KiclaaTou.

Mbsta pabGoThbl: BBI3HAYBILD YIJIBIY YMOY CIHT3y HPBIIIYAIUICHBIX
cymajiMepay KpyxMmaly 3 akpblUlaMiiaM 1 MajeiHaBal KiclIaTOM Ha capOIBIAHBISA
ynaciiBaciii aTpbIMaHbIX MaiIMEPHBIX TiAparesnsy.

Meraabl naciaenaBannsi: ®Dyp'e-IU cmekrtpackamisi, paHTreHadas3aBbl
aHaii3, partaupliiHas BICKAa3IMETPhIsd, aTaMHa-aOcapOUbIiiHAs CIIEKTpaMeTphbls,
30J1b-T€JIb aHAMI3.

BbL1l clHT33aBaHbl MPBIIIYAIUIEHBI CyNaIiMephl XITa3aHy 3 akpbUIaMilaM i
MaJjielHaBail KICJIaTOM MacpojKaM pi3YblyHara iHIObISIBAHHSA Y OECKICIapOJIHBIM
acspoi3l, a TakcaMa paJblslbliiHara 1HIUBISIBAHHSA Y-BBIIPAMEHbBAHHEM Yy
KICJIapOJHBIM  acsApoj3i. BbIByyaHbl VIUIBIY THIMY 1HILBISIBAHHS, MacaBbIX
CyaJIHOCIH TajiMepa 1 MaHaMmepay y plakibliiHail cyMecl 1 KOJIbKAcll 1HIIbIATapa
Ha IapaMeTpbl IPBIIIYAIIKI 1 YIaCHiBACIl aTPhIMaHbIX CyMaliMepay.

CTpykTypa MpBIIYABIUIEHBIX CyHaliMepay XiTa3aHy 3 akpbuUiaMigaMm 1
MajeiHaBaili  Kicimarod — BbiBydaHa — Meragami  ®Dyp'e-I4  cmekTpackariii,
paHTreHadaszaBara aHamizy. Y aamaBeaHacii 3 BbiHIKami @yp'e-IY cnekTpackarii
BbIKa3aHAa MEPKaBaHHE, IITO AaKTBIYHBIMI IPHTpaMi MPBIIIYAIKI 3'SyIgronia
NEPIIACHBIS TAPAKCUIbHBIA 1 aMIHATPYTIBI X1Ta3aHy.

BoiByuaHbl capOIBIiHbISA YIacliBacll TiAparesisy Ha acHOBE aTPbIMaHbIX
cynajiMepay XiTa3aHy 3 akpblUlaMilaM 1 MajieiHaBad KicIaTol ¥ aJHOCiHax 1a
iémay Cu?". Belymena, mro capOUBIHAS 3J0JBHACIH  IIPHIIYSILICHBIX
cynajimMepay y agHOCIHaX Ja i1€Hay Mea3l y3pacTae Mpbl MaBEIIUdHHI CTYyMNEH1
OPBIIIYAINKI 1 TAaBENIYdHHI KOJbKacll MalielHaBail KicnaTel ¥ 3bIXOJHAN
pRakiiblifHall cymect.

Jlns amicaHHs Y3aeMan3esHHA NaMik NaBepxXHAd rigparens i iémay Cu?
Obuta abpanast Mandiab Jlenrmiopa, 60 aJis sie ObLIl aTpbIMaHbl OOJBII BBICOKIS
Kad(ILBICHTHI KapaJsalbll. Y aanaBeaHacIll 3 AaJ3eHail MaIdJuTo [PHTPBI COPOILIbI
ObUTl payHaMepHa pa3MepKaBaHbl Ma MaBEpXHiI capOeHTy, cOpOIbIs 3'ayisiacs
CHpbIsTIbHAH 1 3BapavyaibHail.

KawuaBbisi c10BbI: XiTa3aH, akpbliaMijll, MajieiHaBas KicjaTa, pIublyHae
IHILBIIBAHHE,  paJblslbliHAae  1HILUBIABAaHHE,  paJbIKaJibHAas  IpbIBIBAaYHAs
cynajimMephI3aliblis, Tiapareib, capOIblitHas 30JbHACIb, 1EHBI MEI31.



ABSTRACT

The graduation thesis contains 65 p., 31 fig., 6 tables, 65 references.

Objects of the study: grafted copolymers of chitosan with acrylamide and
maleic acid.

Aim of the work — to establish the conditions for the synthesis of grafted
chitosan copolymers with acrylamide and maleic acid, providing hydrogels with
high sorption capacity.

Methods of the study: FTIR spectroscopy, X-ray phase analysis, rotational
viscometry, atomic absorption spectrometry, sol-gel analysis

Grafted copolymers of chitosan with acrylamide and maleic acid were
synthesized by means of substance initiation in an oxygen-free environment, as
well as radiation initiation by gamma radiation in an oxygen environment. The
effect of the type of initiation, the mass ratios of polymer and monomers in the
reaction mixture, and the amount of initiator on the grafting parameters and
properties of the obtained copolymers was studied. The structure of grafted
copolymers of chitosan with acrylamide and maleic acid has been studied by FTIR
spectroscopy and X-ray phase analysis. In accordance with the results of FTIR
spectroscopy, it was assumed that the primary hydroxyl and amino groups of
chitosan are the grafting centers. The sorption properties of hydrogels based on the
obtained copolymers of chitosan with acrylamide and maleic acid with respect to
Cu?* ions have been studied. It was found that the sorption capacity of the grafted
copolymers with respect to copper ions increases with an increase in the degree of
grafting and an increase in the amount of maleic acid in the initial reaction mixture.
The Langmuir model was chosen to describe the interaction between the hydrogel
surface and Cu?* ions, as higher correlation coefficients were obtained for it.
According to this model, the sorption centers were evenly distributed over the
sorbent surface, and sorption was favorable and reversible.

Keywords: chitosan, acrylamide, maleic acid, substance initiation, radiation
initiation, radical graft copolymerization, hydrogel, sorption capacity, copper ions.



