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PE®EPAT

Jlunimomuas pabota coaepxut 59 c., 32 puc., 6 tabin., 42 auTepaTypHBIX
MCTOYHUKA.

O0beKkTamMu uccJIeI0OBAHUA SIBISIIOTCS IPUBUTHIE COMOJIMMEPHI Kpaxmaina ¢
aKpUJIAMHUJIOM U UTAKOHOBOM KHCIIOTOM.

Heapr padoThI: ONpPENETUTh BIWSHUE YCIOBUM CHHTE3a MPUBUTHIX
CONOJIUMEPOB  Kpaxmaja C aKpwiaMuIoM UM HWTAaKOHOBOM KHCIIOTOM Ha
COpOIIMOHHBIE CBOMCTBA MOTYYEHHBIX MOJUMEPHBIX THAPOTEIICH.

Metoabl ucciaenoBanusi: Oypre-MK cnexrpockonusi, peHTreHO(pa30BbIi
aHaim3, SIMP-criektpockonus BC u 'H, a0bCcopOIMOHHAsT CEKTPOPOTOMETPHS,
30J1b-T€JIb AaHAJIU3.

bblmM MoydeHbl NMPUBUTHIE COMOJHUMEPHI Kpaxmala C aKpUJIaMHIOM H
WTAKOHOBOW KHUCJIOTOW MYTEM BELIECTBEHHOI'O MHUIMAPOBAHUS B IIPUCYTCTBUU U B
OTCYTCTBHE KHUCJIOPOJa U PAAUALMOHHOIO UHULMUPOBAHUS B BO3AYLIHOM Cpele.
CTpykTypa NPUBHUTBIX COMNOJHMMEPOB Kpaxmana C aKpuJIaMHUJIOM U HTAaKOHOBOM
KucioToir u3zydeHa meronamu Dypwe-UK cnexTpockonuu, peHTreHo(pa3oBOTO
aHaim3a, SAMP-cniektpockonuu. Ilo pesynpraram AMP-criekTpockonuu cruenaso
MPEANOJIOAKEHNUE, YTO aKpUJIAMHJI U UTAKOHOBAs KUCIOTa MPUBUBAKOTCA K aTOMY
KUCJIOpPOJIa BTOPUYHOM TMIAPOKCWIBHOW Ipynmbl Kpaxmana. M3ydeHo BiMsHue
MACCOBBIX COOTHOIIEHMW KpaxMmajla €O CMEChI0 MOHOMEpPOB U MOJIbHBIX
COOTHOUIIEHUM aKpuilaMHJa U WUTAKOHOBOW KHCJIOTBI B PEAKIMOHHOW CMECH, a
TaKKe TUNAa WHULIHUHUPOBAHUS HA KOHBEPCHIO MOHOMEPOB, CTENEHb IPUBUBKH,
BEITMYMHY Telb-(Qpakiuy, CTEeHb Ha0yXaHus. Y CTAHOBJICHO, YTO COPOITUS HOHOB
Ni**, Cu”" rugporemsM# Ha OCHOBE IPHBUTHIX COIIOJIMMEPOB KpaxMmamga ¢
AKpWIAMHUJIOM Y UTAKOHOBOW KUCJIOTOM BO3pACTAaEeT MPU YBEJIUYEHUH COJCPKAHUS
WTAaKOHOBOW KHCJIOTHI B PEAKNIMOHHOW cmecu. Ilpu omnpeneneHun Moaenun
ajgcopOnuu HamboJiee BBICOKHE KOADOUIIMEHTH KOPPENSIHH TOJYy4eHBI IS
Mozaenu JIeHrMIopa, KOTOpas XapakTepHa JUisi COPOCHTOB C OJHOPOJHBIM
pacnpeneieHueM IIEHTPOB COpOIMK 1O TOBEpPXHOCTH obpasma. I[lapametp
pPaBHOBECHUSI B YPaBHECHUM JIEHIMIOpa MEHbBIIE €JUHHUIIBI, YTO CBUACTEIBCTBYET O
TOM, YTO COPOIIMS SBISETCS OJIArOMPUSITHOM.

Kiw4deBble coBa: KpaxMall, aKpwiaMmMHj, WTAaKOHOBas KHUCIIOTA,
BEILIECTBEHHOE WHUIIMUPOBAHUE, PAAHAIMOHHOE HWHUIMHUPOBAHHE, paJuKalbHas
MPUBUBOYHAS COMOJIMMEPHU3AIIHS, THAPOTENIh, COPOIMOHHAS CIOCOOHOCTh, MOHBI
HUKEJS,, MOHbI MEJIH.



PODEPAT

JlpiruiomMHast padota 3Mmsmyae 59 €., 32 man., 6 Tabn., 42 JgiTapaTypHbIS
KPBIHIIIBI.

AO'ekTami aaciegaBaHHsl 3'SVISIONIA TPBIIIUSILICHBIS  CYMaliMEPhI
KpyXMaJjy 3 akpbliaMijiaM 1 iITaKOHaBai KicJIaToH.

MbTa pabdoThl: BBI3HAYBIL YIUIBIY YMOY CIHT?3y MPBIITYIIUIICHBIX
cynajgimMepay KpyxXmally 3 akpbUIamijiaM 1 ITaKOHaBail KicJIaTOH Ha capOIbIMHBISA
¥naciiBaciil aTpbIMaHbIX MAIIMEPHBIX TiAparessy.

Metaabl naciaenaBanusi: @Dyp'e-IU cnekrpackamisi, poHTreHada3aBbl
anam3, SMP-cnekrpackarisi, a0OcapOupiiiHas crnekTpadoTaMeTphlsi, 30Jb-Telb
aHai3.

Bbutl aTpeiMaHbl OPBIITYAIIICHBISI CyHaIMEPhl KpyXMaly 3 akpbliamizam i
ITaKOHaBall KICIAaTOM MUIsAXaM piYblyHara iHinbisiBaHHS (¥ MpbICyTHAcHi 1 ¥
aJICyTHaCIll Kiclapojay), a Takcama pajblslbliiHara iHIIbIIBaHHS Y MaBETPaHBIM
acsipoj3i. CTpyKTypa IPBIITYAILICHBIX cynagiMepay Kpyxmaly 3 akpbulamiiaM i
ITakOHaBal  kicmaTtoil  BbIByyana  Metagami  @Dyp'e-I4  cmekTpackariii,
paHTreHadazaBara aHamizy, SAMP-cniekTpackarii, abcapOrplitHait
cnektpadoramerpsii. [la BbiHikax SMP-cnekTpackarmii 3pobiieHa HamyIrddHHE,
ITO aKpbUIaMiJ 1 I1TakoHaBas KicllaTa TMpBIBIBAKOIIA Ja araMa KiclIapomy
JIpyracHail TigpakCiIbHAW Tpymbl KpyxMmaidy. BeiBydanbl VIUIbIY MacaBBIX
CYaJIHOCIH KpyXMally 3 CyMECCI0 MaHaMmepay 1 MOJBHBIX CyaJHOCIH aKpbhUIaMiaIy 1
ITaKOHaBall KiclaThl ¥ piakibIiHAW CyMecl, a Takcama ThIy IHIIBIIBaHHS Ha
KaHBEPCII0 MaHaMepay, CTYNEHb MPBIIIYAIIKI, BEIIYBIHIO Teib-(pakiibli, CTyIeHb
HaOpakaHHs. YcTaHOYIeHa, mTo copOipist iénay Ni**, Cu®* rigparemsMi Ha acHOBe
MPBIITYAIUICHBIX CcynajgiMepay Kpyxmaldy 3 akpbUlaMijlaM 1 1TakOHaBai KiciaTou
y3pactae Tpbl TMaBeNYdHHI YTPbIMAaHHS ITaKOHABal KICIaThl ¥ poakKibliiHal
cymeci. [Ipel BbI3HAUdHHI Maadii ancopOIbll HAHOOBIN BBICOKIS Kad(IIICHTHI
KapaJIAIbll aTpbIMaHbl JAig Ml JIleHrmMiopa, mITo XapakTdpHA AJis capOeHTay 3
payHaMEepHBIM pa3MEpPKaBaHHEM IIPHTpAY COpOIbIl Ta TaBepXHI CapOCHTY.
[TapameTrp payHaBari ¥ ypayHeHHi JleHrMiopa MeHII aj3iHKI, IITO CBEIYBIIH a0
TBIM, IITO COPOLIBISA 3'AYIIsella CupbIsuIbHAMN.

KirouaBbisi €JI0BbI: KpyXMaJl, aKpbUIaMiJl, ITAKOHABasl KiclaTa, pIuYblyHAe
IHIOBISIBAHHE,  pajblAllbIiHAC  1HINBISBAaHHE,  paJblKaJibHAs  MpbIBIBaYHAas
CymajiiMephI3allbls, Tiapareib, capOlbIitHas 3/10JIbHACIb, ICHBI HIKEJIS, 1IeHbI Me31



ABSTRACT

The graduation thesis contains 59 p., 32 fig., 6 tables, 42 references.

The objects of the study are grafted copolymers of starch with acrylamide
and itaconic acid.

Purpose of work: to determine the influence of synthesis conditions of
grafted starch copolymers with acrylamide and itaconic acid on the sorption
properties of the obtained polymeric hydrogels.

Methods of research: FTIR spectroscopy, X-ray phase analysis,**C and 'H
NMR spectroscopy, absorption spectrophotometry, sol-gel analysis.

Grafted copolymers of starch with acrylamide and itaconic acid were
prepared by substance initiation in the presence and absence of oxygen and
radiation initiation in air medium. The structure of grafted starch copolymers with
acrylamide and itaconic acid was studied by FTIR spectroscopy, X-ray phase
analysis, and NMR spectroscopy. According to the results of NMR spectroscopy, it
was assumed that acrylamide and itaconic acid are grafted to the oxygen atom of
the secondary hydroxyl group of starch. The influence of mass ratios of starch with
the monomer mixture and molar ratios of acrylamide and itaconic acid in the
reaction mixture, as well as the type of initiation on monomer conversion, grafting
degree, gel fraction size, and swelling degree was studied. The sorption of Ni** and
Cu®* ions by hydrogels based on grafted copolymers of starch with acrylamide and
itaconic acid was found to increase with increasing content of itaconic acid in the
reaction mixture. In determining the adsorption model, the highest correlation
coefficients were obtained for the Langmuir model, which is characteristic of
sorbents with homogeneous distribution of sorption centers on the sample surface.
The equilibrium parameter in the Langmuir equation is less than unity, which
indicates that the sorption is favorable.

Keywords: starch, acrylamide, itaconic acid, substance initiation, radiation
initiation, radical graft copolymerization, hydrogel, sorption capacity, nickel ions,
copper ions.



