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CTABUAUBAILIUS ®POHTA ITPU ®PPOHTAABHON
COIIOANMEPU3ALIN AKPUAAMUAA C AKPUAATOM HATPU S
B BOAHBIX PACTBOPAX

E. 0. COJIOMEBHY", E. B. TPHHIOK", JI. II. KPYJ/Ib"
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OOBEeKTHI HCCNEIOBaHNS — MpoIiecCe (PPOHTATBHOM COMONMMEPH3ALNH aKpUIaMHIa ¢ aKpUIaTOM HAaTpUs B BOAHBIX
pacTBOpax M MOJTyYECHHBIC IIPU 3TOM COMOIMMEpPHI U ruaporenn. [Toka3zaHo, 4To MpoBeeHNE YKa3aHHON COMOIMMEpH3a-
LIUM B BOJHOM PacTBOPE BHICOKOMOJIEKYJIIPHOTO TIOJIMAKPUIIAMKA CIIOCOOCTBYET CHHIKEHHIO KOHIIGHTPAIIMK HHUIIMATO-
pa, HeOOXOMMO JUTSl OCYIIECTBIICHHUS ITPOIIecca, 1 00pa30BaHMIO HECIIUTHIX COMOIMMEPOB. M3yUueHo BiusiHIE 10OaBKH
a’pocuiia B UCXOJHYIO PEAKIIMOHHYIO CMECh Ha ITapaMeTphbl IPOTEKAHMsI COIOJIMMEPH3AIIY 1 Ha CBOICTBa 00pa3yIoInX-
cs1 IpotyKToB. Ompe/iesieHbl BENYUHBI BOIOTIOIIOICHNUS U Telb-(PAKINHU MTOTYIEHHBIX THIPOTEIeH.
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The objects of research were the process of frontal copolymerization of acrylamide with sodium acrylate in aqueous
solutions, as well as the copolymers and hydrogels thus obtained. It has been shown that the frontal polymerization of
acrylamide with sodium acrylate in an aqueous solution of high molecular weight polyacrylamide helps to reduce the initiator
concentration necessary for the process and the formation of non-crosslinked copolymers. The effect of the addition of
aerosil in the initial reaction mixture on the parameters of the copolymerization process and on the properties of the products
formed is studied. The values of water absorption and gel fractions of the obtained hydrogels were determined.
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BBenenune

[Tonmmmepsr Ha ocHOBe akpmiaMuaa (AA) MIMPOKO MPUMEHSIOTCS B PA3IMYHBIX O0NACTAX MPOMBIIIICH-
HocTU. OHH MOTYT OBITH HUCIIOJIB30BaHbI JUIsl TOUCUHON JOCTABKHU JICKApCTB B (papManieBTHUECKON MPOMBIILI-
JICHHOCTH [1], B celbCKOM X03siicTBE [2], B KauecTBe (DIOKYJISHTOB JJisi OYMCTKM CTOYHBIX BOX [3] U B He-
(hrenepepabarpiBaromielt MpoMbIIeHHOCTH [4]. [ ymydmieHust GU3UKO-XUMHUECKHX CBOMCTB MOIUMEPOB
U THIIpOTENIeH Ha OCHOBE AA MPUMEHSIOT MOHHBIM COMOHOMED, HATPUMEP aKpujaT HaTpus [5].

OCHOBHBIM METOJIOM TOJYYEHHS COTIONNMEPOB AA B HacTOsIIEe BPEMs SBISETCS TPAAUIIMOHHBIA CITOCO0
panuKanbHOW ToNMMepu3aluy. B ropasno MeHblIel CTeneHn UCTONb3yeTcsl ppoHTaIbHAS TOTMMEPH3aLUs
(@II) [6]. ITocnennsis mpeacTaBiIsieT co00i CIIocod CHHTE3a MOTUMEPOB, OTIMYAIOIIHACS OT APYTUX PEKUMOB
MTOJIMMEPHU3ANNN HATMYUEM TIOABIKHOW y3KOW (OOBIYHO IIOCKOH) MTPOCTPAHCTBEHHOW TPAHMIIBI, B KOTOPOU
NPOUCXOANT peakuus (PPOHT MONIUMEPU3AIMN) M KOTOpas OTIENISIET HCXOJHBI MOHOMEP OT KOHEYHOTO IPo-
nykra. 3a nocieaane 30 et copMHUpOBaIOCh aKTHBHO PA3BUBAIOIIEECS HAYYHOE HATIPABJICHHE 110 N3Y9IEHUIO
@I [7; 8]. HeoOxomumble ycnoBus ee MPOTEKaHUsI: BO-IIEPBbIX, SK30TEPMUYHOCTb PEAKLUH MOJTMMEPH3aLnH,
a BO-BTOPBIX, HU3Kasi CKOPOCTH MPOTEKAHUS PEAKINH TTOIMMEPH3AI MOHOMEPOB (MJIH €€ OTCYTCTBHUE) MPH
HayaJIbHOH (KOMHATHOM) TeMIeparype M BBICOKash CKOPOCTb PEaKLUMH IpU Temreparype (ppoHTa, Tak 4To-
OBl CKOPOCTH TETUIOBBIIEICHHSI TIPEBBIIIAa CKOPOCTh TETIonoTeph. [Ipu COOMIOICHNN ATHX YCIIOBUH peak-
s Ol mocne nHUTIMUPOBaHYS HE TpeOyeT JONMOTHUTEIHHOTO HATPEBAHMUS, YTO YMEHBIIIAET YHEPro3aTparhl.
B a10ii cBszu ®DII sBasiercst o4eHb NEPCIEKTUBHBIM IMOAXO0/I0M K CUHTE3Y MOJIMMEPOB U THIPOTEIEH.

AHanmu3 muTeparypsl mokasai, 9To uccienoBarenu Ol HegocTaTOYHO BHUMAHUS YIETSAIOT €€ OCYIIEeCT-
BJICHHMIO B BOAHBIX pacTBopax. OTUacTH 3TO 0OBSCHSIETCS HU3KOH BSA3KOCTHIO BOABI M OTHOCHUTEIBHO He-
BBICOKOW TEMIIepaTypoil ee KHUIEHWs, YTO MPHUBOJUT K BO3HUKHOBEHHIO KOHBEKTHBHOTO MaccolepeHoca
1, CJEI0BaTeIbHO, TEILIONEPeHOCa BOIM3H JBMKYIIETOCS MOJTMMEPH3AIMOHHOTO (PPOHTA U €r0 HCKaKe-
HUI0. B KOHEYHOM HMTOTe 3TO MOXET 00yCIIOBUTH 3aTyXaHHE CaMOMPOU3BOJIBHOTO MpoIlecca MoJuMepHu3a-
nnn. M36exats 3aTyxanus (poHTa MOTUMEPHU3ANNHA MOKHO ITyTEM IMPUMEHEHHUsI PAa3INYHBIX CITIOCOOOB €ro
cTaOWIN3aIui.

Hens paboTs! — n3ydenne nporiecca OII AA ¢ akpunarom Harpus (ANa), cTaOMIM3UPOBAHHOM 3a CUET ee
OCYILECTBJICHHS B PACTBOPE BHICOKOMOJICKYJISIPHOTO HOJIMAKPHUIAMUAa U B IPUCYTCTBUU J00ABOK a’dpocuiia,
a TakKe (PU3NKO-XUMHUYECKUX CBOHCTB MOTYYEHHBIX POTYKTOB.

MaTepI/IaJ'IbI H METOAbI

[Tpu BBITIOTHEHUH PaOOTHI UCIIOIB30BAINCH CIEIYIOUINE COSANHEHHs: AA € collepKaHnEM OCHOBHOTO Be-
mectBa 98,0 % mpousBoactea pupmsl Sigma-Aldrich (I'epmanmust); akpuinosas kucnora (AK) dupmer Sigma-
Aldrich mapxu «u.»; nepcynbdar ammonus (IICA) mo 'OCT 20478-75 (c usmeneHusaMu 1, 2, 3) MapKu «X. 4.»
0e3 TpenBapuUTEIbHON OYUCTKY; THAPOKCUA HaTpus mpou3BoacTBa 3AO «IIaTh okeaHOBY» MapKh «d. 1. a.»;
aspocun ¢upmsl Sigma-Aldrich, cpeannii pa3mep yacTul HamonHUTeNs 12 HM. B kauecTBe peakMOHHOM
Cpe/bl IPUMEHSUTMCh BOJHBIE PACTBOPHI MTPOMBIIIeHHOTO nonmuakpuiaMuaa (ITAA) ¢ monexynsapHoi maccoi
4 - 10° npousBoncrea xomnanuu SNF Floerger (Dpanmus) mapku «FP-307», koHneHTpanus pactBopos [TAA
coctaisuia 0,5 u 1,0 %.

Bce peakmiu @I mpoBomuiInch Mpu KOMHATHON TeMIlepaType u aTMOChEpHOM NaBlIeHHH. PacTBOpEI TO-
TOBHWJIUCH BECOBBIM METOZIOM, T. €. ITyTE€M PAaCTBOPEHMsI TOUYHO B3BELIEHHBIX HABECOK B MEPHOI1 ocyne. M3nHa-
yabHO AA pacTBOpsuUIM B 3apaHee oTMepeHHOM KonuyecTBe ITAA. 3arem moTydeHHbIH pacTBOP CMEIIUBAIN
¢ paccuntanHbIM KonmdecTBOM AK. B 1iemsix Heiirpanuszanuu mocieHei BBOJUIN SKBUMOIISIPHOE KOJTUYECTBO
NaOH. K romoreHHOMY pacTBOpY MOHOMEPOB 100aBIISIITH HHUIATOP. MoJIbHAsS 10151 MOHOMEPOB B pacTBOpe
cocrasisina 25 %.

g nccnenoBaHus BAMSIHUA COJEPKaHUS KaKJI0TO M3 KOMIIOHEHTOB Ha MPOTEKAHUE MPOIecca COMONIH-
MepH3auy U PU3UKO-XUMHUYIECKHE XapaKTEPUCTUKN COTIOJIUMEPOB BapbUPOBAIHNCH MOJbHBIE COOTHOIIEHUS
MOHOMEPOB, MOJIbHASI KOHIIEHTPAIUS HHUIIMATOPA B PEAKIIMOHHOW CMECH, KOHIICHTPAIIHsI BOJHBIX PAaCTBOPOB
BbICOKOMOJIEKysipHOTO [TAA.

B xauectBe nanmaropa ncnois3osaics [ICA, KOTOPBIN IpH pa3iokeHNH He 00pa3yeT TOOOYHBIX JIETYINX
MIPOAYKTOB, CJIE0BATEIbHO, HE BOZHUKAIOT My3bIPbKH, KOTOPbIE MOTYT MEIIaTh U3MEPEHUI0 CKOPOCTH peak-
LMW ¥ BIUATH Ha cTaOmibHOCTH GponTa. Konnentparnuu I1ICA coctasmsmm 0,01-1,0 % ot o0miero MossHOTO
CoJIep:KaHUsI MOHOMEPOB B cucteMe. MonibHOE cooTHOIIeHHEe MOHOMepoB AA u ANa BapbupoBanioch ot 95 : 5
o 75 : 25.

Bce skcnieprMeHTHI IPOBOMIIACH B 3allassHHBIX ¢ OJHOTO KOHIIA CTEKJISTHHBIX TPyOKax ¢ BHYTPEHHHUM JIHa-
MeTpoM 5 MM. Peakumu MHUIMHPOBAIHMCH IyTEM HArpeBa BEPXHHUX CIIOEB PacTBOpa MOHOMEPOB B TpyOKe.
W3-3a Hanm4ns KOHBEKIIMH B CIIy4ae BOCXOSIIETO I TOPHU3OHTAIBHO pPacHpOCTpaHsiomierocs (poHTa,
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KOTOpasi MeIIaeT ero NMPOIBMKEHHUIO [9], BCe IKCIIEPHUMEHTBI TIPOBOIMIIUCH JIJTSL HUCXOMSIIMX ()POHTOB PEaKIHH,
CKOPOCTb KOTOPBIX HAXOAMIN U3MEPEHUEM PAaCCTOSHUS, MPOHACHHOTO (PPOHTOM 32 ONpeesICHHbIN BpeMeH-
HoOW mHTepBaji. Temmneparypsl MOJIMMEPU3AMOHHBIX (PPOHTOB HAXOAWIM HPU MOMOIIM TepMmonapsl K-tura,
MOTPY>KEHHOM B pacTBOp MOHOMEpOB. lJisi onpeneneHusi BOAOIOMIIOMAONICH CIOCOOHOCTH TIelisi HAaBECKY
Beicymennoro mpu 40 °C o6pasna maccoit 0,05-0,2 T momerntany B 600 M AUCTHIUTHPOBAHHON BOJIBI M BBI-
nep kuBay B TeueHne He MeHee 48 1 pu 20 °C, mociie 4ero HaOyXIIHii Tellb OTHUIBTPOBBIBAIIN Yepe3 TKAHe-
BbIi punbTp ¥ B3BemmBau. CterneHb HaOyXaHusl BEIYUCIISITH KaK OTHOIICHUE PAa3HOCTH MAacC TOJy4YEeHHOTO
refiss M BBICYIIEHHOTO Telii K Macce BBICYLIEHHOTO reis mociie HaOyxaHus. J{ns ompeseseHns BeJIHYUHBI
renb-(gpakuun nonudaekrpoauTHoro ruaporens (II31T) mociae BEIMBIBaHHS U3 HETO 30J1b-(DPaKIUK U HEOP-
rannueckux npumeceil [IDIT oTnensnm ot He cBA3aHHOM ¢ HUM BoAbI U BeIcymuBany rnpu 80 °C. Mckomyto
BEJIMYMHY BBIUYMCIISIM KaK OTHOLIEHHE MAacChl BBICYIIEHHOI'O I'ejlsl K MacCe MUCXOQHOI HaBECKH, B3SITOM s
HaOyxanus. Onpeznenenne MOJIeKyIsIpHO Macchl (MM) MmoTydeHHBIX COITOJIMMEPOB MTPOBOINIIN BUCKO3UME-
TpUUYECKUM MeTomoM [9].

Pe3yabrarbl 1 UX 00Cy:KI€eHHE

Nzyuanucs nponece @II AA ¢ ANa B BOAHOM pacTBope BbIcOKoMoeKyisipHoro ITAA u B mpucyrcTBum J10-
0aBOK a’pocHIIa, a TAaKXKe MPOAYKTHI conoinMepu3aiun. Panee B beropycckom rocyapcTBeHHOM YHUBEPCUTETE
OBLTH BBITIOJTHEHBI HCCIICIOBAHMUS 110 COTTOIMMEpH3aui AA ¢ 2-akpriIaMHI0-2-MeTHIIITPOIIAaHCYITB(HOKHUCIIOTOM
1 AA ¢ ANa Bo (ppoHTaTFHOM pEXMME B BOJHBIX pacTBOpax MPH OTCYTCTBUM CTAOMIM3HPYIOMUX (POHT J10-
0aBok [6; 9]. [Ipennonaranock, uyto nposeneHue OI1 B OTHOCHUTEIHLHO BHICOKOBS3KOM PACTBOPE BBICOKOMOJIE-
KymsipHoro ITAA ¥ B IpHCYTCTBUH 100aBOK adpOCHIIa MO3BOJIHUT CTAOMIM3UPOBATh (DPOHT 3a cueT ocnadueHust
3 (eKTOB KOHBEKTUBHOTO MAacco- U TEIJIONEPEHOCa U CHU3UTh HEOOXOAMMYIO ISl OCYILECTBICHHUS MIpoLecca
KOHILIEHTpaLuto nHumuaropa [ 10].

ITpu ocymectBiennu @I s kax 0 peakiuu OTMEYAIOCh U3MEHEHUE TeMIIEpaTyphl B ONpeeIeHHON
TOYKE PEAKIIMOHHOH TPyOKH ¢ TedeHHeM BpeMeHH. Ha 0CHOBaHMM 3THX AaHHBIX CTPOMIINCH TEMITEpaTypHBIE
pod WM Tpoliecca COMoIUMEpHU3aIiy. TUITUYHBIA BUJ] TAKOTO POQUIIS B OJHOM U3 SKCIIEPUMEHTOB Mpe/l-
CTaBJieH Ha pHc. 1, U3 KOTOPOro BHJHO, YTO TEMIepaTypa Pe3Ko BO3pacTaeT MpH MPHOIMKEHUH TTOJINMe-
PpHU3aMOHHOTO (POHTA K TEPMOIape, U4TO MOATBEPKAACT MPOTEKaHUE Mpoliecca BO (PPOHTATIBHOM PEXKHUME.
AHaJIOTUYHBIE 110 BUJIY TeMIIeparypHble Mpo(win ObUIA MOTyYeHBI I BCEX MPOBEICHHBIX B padOTE JKC-
nepumeHToB 1o PII.

Eme oMM MOATBEpIKACHUEM TPOTEKAHUS COMTOIMMEPH3AlIUN BO (PPOHTAILHOM PEKHMME SBISIETCS 3aBHU-
CHUMOCTbH POUJICHHOTO ()POHTOM PACCTOSHHSI OT BPEMEHH (pHC. 2), KOTOpasi CBHIECTEIBCTBYET O TOM, YTO CKO-
pOCTh pactpocTpaHeHust GPOHTa B XOJI€ MPOLECCca OCTACTCS MOCTOSHHOH.

Ha nauanbHoM 3Tane paboThl B Ka4ecTBE PEaKIMOHHOM cpezbl OblI BeIOpaH BoaHbIH pacTBop [IAA B KOH-
neHTpanuu 0,5 %. Pesynsrarel onpeaeneHus TeMIeparypbl 1 CKOpOCTH (PPOHTOB TIPH MPOBEASHUH (HPOHTAIb-
HO# comonmmepm3aruu AA ¢ ANa mpu pa3TUIHBIX MOJBHBIX COOTHOIIEHUSX MOHOMEPOB M KOHIICHTPAIIAIX
WHUIATOpa MPEICTaBIeHbI B Ta0. 1.
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Puc. 1. Temnepatypusiit mpoduns OIT AA ¢ ANa B 1 % BogHOM pactBope ITAA.
MonsHoe cootHommeHne AA u ANa cocrapisier 90 : 10, koHIieHTpanus nHumaropa 1 %

Fig. 1. The temperature profile of the FP of AA with ANa in a 1 % aqueous solution of PAA.
The molar ratio of AA and ANa is 90 : 10, the initiator concentration is 1 %
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Puc. 2. 3aBUCUMOCTb IPOHICHHOTO ()POHTOM PACCTOSHHS
ot Bpemenn ripu GIT AA ¢ ANa B 1 % BoxHOM pacTBope [TAA.
MonbHoe cooTHommeHne AA n ANa cocrasisier 90 : 10, koHeHTpanus naumaropa 1 %
Fig. 2. Dependence of the distance traveled by the front
on time with FP AA with ANa in a 1 % aqueous PAA solution.
The molar ratio of AA : ANa is 90 : 10, the initiator concentration is 1 %

Tabnuma 1

MakpokuHeTHYecKHe mapaMeTpbl ppoHTa npu conosiuMepusanuu AA ¢ ANa
B BogHOM pactBope ITAA mapku «FP-307» ¢ konnenrpanueii 0,5 %
NpH Pa3JINnYHOM MOJILHOM COOTHOIIIEHHH MOHOMEPOB

Table 1
Macrokinetic parameters of the front during copolymerization of acrylamide

with sodium acrylate in an aqueous solution of polyacrylamide FP-307
with a concentration of 0.5 % at different molar ratios of monomers

MonbHoe cootHomenne AA u ANa

KonuenTpanus
0 95:5
uHUIMaropa, %

90:10

85:15

75:25

v, CM/MUH

T,°C

v, CM/MUH

T,°C

v, CM/MUH

T,°C

v, CM/MUH

T,°C

0,10

0,47

113

0,28

112

0,20

0,60

114

0,57

114

0,49

125

0,50

121

118

0,80

122

1,09

128

0,81

119

1,00

1,37

123

0,90

127

1,27

129

1,69

122

I[Ipumeuyanue. v u I — CKOPOCTh U TeMIIepaTypa pOHTA COOTBETCTBEHHO.

W3 tabn. 1 BUIHO, 4TO MPHU YBEITMUESHUHN KOHIICHTPAIIMH HHUITHATOpA HAOIIOIaeTCs MOBBIIIICHHE CKOPOCTH
u Temrneparypsl pponTa. Takxke BUAHO, 4TO TIpU KOHLeHTpanuu uauimartopa 0,1 % 1 cOOTHOIIEHUH MOHOME-
poB 85 : 151 75 : 25 peakuus cononuMmepu3auy Bo GpOHTAIBLHOM pexkuMe He porekasa. [lpu cooTHomennun
MoHOMepoB 75 : 25 ®II 6p11a ocymiecTBieHa Toabko Tipu KoHteHTparuu [ICA 0,5 % u 6onee. ITo TOBOPUT
0 TOM, YTO yBeJn4eHue coaepkanus ANa B HCXOAHOM CMecH MOHOMEPOB HETAaTUBHO OTPa)KaeTcs Ha BO3MOXK-
HOCTH OCYIIECTBIIEHUS COMOJIMMEPHU3AIUHN BO (PPOHTAITEHOM PEKUME.

Bo Bcex skcmepuMeHTax, npoBeneHHbIX B pacTBopax [TAA ¢ xonnenrpauueit 0,5 %, ObLIH MOTyUYSHBI
HepacTtBopuMbie B Bozie [IDI'T. O6paszoBanue nmociaeqHux 00yCIOBIEHO CITMBAHUEM 00Pa3yIOIIUXCs COTIOIIN-
MEPOB 32 CYET MEKMOJIEKYISIPHONH MMHTU3AIIH, TPOTEKAIOIICH MTPU OTHOCHTEBHO BBICOKHX TeMIIepaTypax
(puc. 3) [11].

YuuteiBast oomactu mpuMeHneHus [131'T, MoXKHO BBIIETUTH X HaHOOJIee BaXKHBIC XapaKTEPHUCTUKH: BOJIO-
MIOTJIOMIAIOIIYIO CIIOCOOHOCTh M BEJIMYMHBI T'elib-Ppakiuii. Kak BuiHO U3 Ta0. 2, He HAOMIOAaeTCs OJHO3HAY-
HOI{ 3aBUCUMOCTH BoononiomieHus nmonydeHHbIx [ [T ot koHneHTpanuu nHumartopa. [Ipu 3TomM BeTnIrHbBI
reab-hpakiuid, 0cOOEHHO TPU HU3KUX KOHICHTPALUSIX WHUIIMATOPA, OCTAIOTCS OTHOCHTEIILHO HEBBICOKHMHU.
CBs13aHO 3TO, MO-BUANMOMY, C TE€M, UTO M3-3a OoJiee HU3KUX CKOPOCTEH M TeMIiepaTyp GppoHTa NPOLYKTaMH
pEeaKIMy COTOTMMEPHU3AIINY B OOJBITICH Mepe ABIMIOTCS HeCIINUThIC comomnMepsl AA ¢ ANa.
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Fig. 3. Schematic representation of intramolecular (a)
and intermolecular (b) imide bonds

B nanpHEHIIMX SKCHEepUMEHTaX B KaueCTBE PEaKI[MOHHOW Cpebl MCIOIb30BaId BOAHBIN pacTBOop [TAA
B KoHIeHTparmu 1 %. W3 tabm. 3 BUAHO, 9TO MPH YBETUYEHWH KOHIEHTPAIMH WHHUIIMATOpa HaOIltomaeTcs
pocT ckopocTH (HPOHTA, TaK e KaK U B IpeAblIymux onbitax. [Ipu xonnentpamun naumuaropa 0,1 % u co-
OTHOLICHUH MOHOMEPOB 95 : 5 1 90 : 10 peakuust conoauMepr3auy BO GPOHTAIBHOM PEKUME HE IPOTEKaIa,
B OTJIMYHUE OT peaKiuii, MPOBEIACHHBIX B pacTBOpax ¢ Oosee HU3KON KoHIeHTparmen [TAA, a umenno 0,5 %.

TabGauna 2
Boaonoraomenne u resb-¢ppakuuu IOIT,
MOJIy4eHHBIX NPHU conoaumepusanuu AA ¢ ANa
B BoiHOM pacTtBope ITAA mapku «FP-307» ¢ konuentpamueii 0,5 %
Table 2
The values of water absorption and gel fraction of polyelectrolyte hydrogel
obtained by copolymerization of AA with ANa in an aqueous
solution of polyacrylamide FP-307 with a concentration of 0.5 %
MonbHoe cooTHOLIEHHE MOHOMEPOB AA u ANa
Xapakrepuctuku [19I'T
95:5 90:10 85:15 75:25

Konnenrpanus nannuaropa 0,10 %
Boaonomionienue, 1/t 830 1359 - -
lemp-dpakius 0,12 0,24 - -

Konnenrpanus nannuaropa 0,20 %
Boaonomionienue, 1/t 1437 1393 594 -
lemp-dpakius 0,16 0,33 0,65 -

Konnenrpanus nannuaropa 0,50 %
Boaonomionienue, 1/t 1085 2090 1555 2138
lemp-dpakius 0,38 0,36 0,47 0,55

Konnenrpanus nannuaropa 1,00 %
BoaonomionieHue, 1/t 531 679 1114 284
lemp-dpakius 0,48 0,55 0,42 0,81
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Ta6auna 3
MaxpokuHeTHYecKHe apaMeTpbl (PPOHTA NPH CONOTUMepPH3ALUN AA
¢ ANa B BogHoMm pactBope ITAA mapku «FP-307» ¢ koHnenTpanueii 1 %
IPH Pa3IU4YHOM MOJIBHOM COOTHOLICHUH MOHOMEPOB
Table 3

Macrokinetic parameters of the front during copolymerization of acrylamide
with sodium acrylate in an aqueous solution of polyacrylamide FP-307
with a concentration of 1 % at different molar ratios of monomers

MornbHoe cooTHOIIEHHE MOHOMEPOB AA 1 ANa
Konuenrpauus ununmaropa, % 95:5 90:10
v, CM/MUH T,°C v, CM/MUH T, °C
0,10 - — - -
0,20 0,70 120 -
0,50 1,65 116 1,01 122
1,00 1,76 125 1,42 121

Hp uMedaHue. vu I — CKOpPOCTb U TEMIIEpaTypa (1)pOHTa COOTBETCTBCHHO.

[IpomykTamu 3TUX SKCIIEPUMEHTOB Taroke ABJsuuch [I121'T, Bogonomomaromas cnocoOHOCTb U BETUUUHbBI
rejab-hpakuil KOTOPBIX MIPEACTABICHBI B Ta0. 4.

TabGnuma 4
Bononornomenus u rejb-ppakuun [IDI'T, norydeHHBIX
npu conoumepusanuu AA ¢ ANa B BOIHOM pacTBope
ITAA mapku «FP-307» ¢ konuentpanueii 1 %
Table 4

The values of water absorption and gel fraction of polyelectrolyte hydrogel obtained
by copolymerization of acrylamide with sodium acrylate in an aqueous solution
of polyacrylamide FP-307 with a concentration of 1 %

MornbsHOe cooTHOIIEHHE MOHOMEPOB AA 11 ANa

Komuerrpais 95:5 90: 10
vHUnuaropa, %
Bogonornomenue, 1/t lenb-pakmms Bomonornomenue, 1/t lenb-dbpakmms
0,10 — — — —
0,20 1378 0,25 — —
0,50 1017 0,41 1907 0,47
1,00 403 0,39 938 0,45

CpaBnuBas annblie TaOn. 1 u 2 ¢ naHHbIME TaOM. 3 1 4, MOXKHO 3aKJTFOUUTh, YTO IMOBBIIICHUE KOHIICHTPAIIUU
pactBopa [TAA, ucrons3yeMoro B KauecTBe peakinoHHOHU cpebl it DI, He TpUBOIUT K KETaeMOMY CHHUKE-
HUIO HE0OX0IMMOI MUHUMaJIbHON KOHIIEHTpalu nHUIKaropa. Tak, mpu cooTHoIeHHnn MOHOMepoB AA 1 ANa,
pasuoMm 90 : 10, B 0,5 % pactBope ITAA mporecc nporekaet npu 0,1 % xonnentpauuu [1ICA, a B 1 % pactBope
[TAA peaxuust Bo ppoHTAIEHOM pexXUME UAET TOJIBKO MPU KOHIEHTpanuyu nauimaropa 0,5 %.

B nanpHeimem miis ctabunmusanuu ppoHTa npu conoyimmepusanuu AA ¢ ANa ucnosib3oBanu 100aBKy
aspocuiia. [Ipu 3ToM B KauecTBe peakIMoHHOM cpeab! npuMmenscs 0,5 % Boausiit pactBop [TAA. Konnenrpa-
s 100aBku aspocuia cocranisuia 1,5-3,0 %.

W3 tabn. 5 BugHO, 4TO OCylecTBIeHNE QPOHTAIbHOM cononmumepu3anu AA ¢ ANa B IpUCyTCTBHUH JI0-
0aBKH a’pocuIIa IO3BOJIMIIO ITPOBECTH PEAKIUIO MPH TAKOH KOHLECHTPAIMU HHUIHATOPA, IPH KOTOPOil OHA HEe
MpoTeKaa B OTCYTCTBHE YKa3aHHOH 100aBkH. Taxke BUIHO, YTO CKOPOCTh (PPOHTA HEMHOTO CHUXKAETCS C TIO-
BBIIIEHHEM KOHIIEHTpAIMM a’3pOCHIIa, YTO CBS3aHO, MO-BUIUMOMY, C YBEJIIMYEHHEM BS3KOCTH PEaKIMOHHOMN
CMECH M YMEHBIIEHHEM BIMSHHUSA KOHBEKTHBHOTO MacCOIIEpeHoca.
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Tabnuma 5

MaxkpokHHeTHYeCKHe TapaMeTpbl GpoHTa Npu conosimmepusanuu AA ¢ ANa (90 : 10)
B MPHCYTCTBUH 106aBOK aIPOCHJIA PA3JIMIHOI KOHIIEHTPAIMH

Table 5
Macrokinetic parameters of the front during
copolymerization of acrylamide with sodium acrylate (90 : 10)
in the presence of aerosil additives of various concentrations
TTapameTpbr Konuenrpauus aspocuna, %
bponra 1,5 2,0 2,5 3,0

Konnenrpanus nnnnuaropa 0,010 %

CKOpOCTh, CM/MHH 1,53 1,31 -

Bpewms, °C - 151 162 -
Konmnentparnus naunuaropa 0,025 %

CKOpOCTh, CM/MHH 1,25 1,10 0,89 -

Bpewms, °C 164 168 145 -

[Ipennomnaranock, YTO aHAJIOTHYHO MPEABLAYIINM 3KCIIEPUMEHTaM MPOAYKTAMHU pPeaKIfii cormoIumepusa-
UK B MIPUCYTCTBHU 100aBOK adpocuia OyayT [IDTT. B cBsizu ¢ 9THM Asl BceX MPOMYKTOB peakiuy ObLTH
OIIPEJICIICHBI BOJIOIOIIONIAOIINE XaPAKTEPUCTHKH U Teib-(ppakiiuu (Tadi. 6).

Tabnuma 6

Boaonoriomenne u reqab-gppakuuu IIDTT, nonyyeHHbIX
npu cononumepuszauun AA ¢ ANa (90 : 10) B npucyTcTBUM 100aBKH a3poCHIIa

Table 6

The values of water absorption and gel fractions of polyelectrolyte hydrogels
during copolymerization of acrylamide with sodium acrylate (90 : 10) obtained with the addition of aerosil

Konuenrpanus aspocuina, %
Xapakrepuctuku [19I'T s 20 2 3.0
Konnenrparus nannuaropa 0,010 %
Bonomnomomnienue, /v — 2900 2010 —
lenb-¢ppakius - 0,02 0,10 -
Konnenrparms nannumatopa 0,025 %
Bogonoriomienue, 1/t 2100 4600 1950 -
Tenb-dpakius 0,007 0,005 0,14 -

W3 Tabm. 6 cieayer, uro [1DI'T 001a1ar0T 0ueHh HU3KMMH BEIIMYHMHAMU TelIb-(DPaAKIHi, T. €. IPOLYKTHI, 00-
pasoBaHHbIe TPH GPOHTAIBLHON COMOIMMEPHU3AIMY B IPUCYTCTBHHU J00aBOK adpOCHIia, MPECTABISIOT COO0H
MPAKTHYECKN TIOJTHOCTHIO HECIIUTHIE cormonumepsl AA ¢ ANa.

,Z[J'IS[ TMOJIYYCHHBIX COIMOJIMMEPOB BUCKOZUMETPUICCKUM METOAOM ObLIH OIpPEACICHBI MOJICKYJIIPHBIC Mac-
cbl. Tak, ms KoHIeHTpanun 106aBKku aspocuna 1,5 % npu conommepusaryn AA ¢ ANa B MOJIBHOM COOTHO-
mennn 95 : 51 90 : 10 cpeHeBUCKO3MMETPHYECKUE MOJIEKYIISPHBIE MACChI COTIOJMMEPOB cocTaBmiu 5,7 - 10°
14,1 - 10° COOTBETCTBEHHO.

Takum oOpazom, npu cononmmepuzaimu AA ¢ ANa Bo GpoHTansHOM pexxrMe B BOTHOM pacTBope [TAA
Mapku «FP-307» B mprCyTCTBUM adpocuiia, HECMOTPSI Ha BBICOKYIO TeMITepaTypy Iporecca, 00pa3yroTcst co-
MOJMMEPBI C OTHOCUTENIBHO BBICOKOW MoJIeKysipHOMl Maccoi. ITockonbky MaccoBas noinist [TAA B HaBecke
conommepa, B3SITOM JJIA TIPUTOTOBJICHUHM paCcTBOpa JJIsI BUCKOSUMETPUUCCKUX I/13MepeHPII>‘I, COCTaBJIAJIa MCHEEC
0,1 %, Takoe HEOONBIIIOE €TO0 KOJTUISCTBO HE MOTJIO OKa3aTh CYIIECTBEHHOTO BIIMSIHIS HAa PE3yIBTAThI OTpee-
JIEHUSI MOJIEKYJIIPHOM MacChl.
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3akjaueHmne

W3zyden mporiecc (ppoOHTANTBHOM COMOTMMEPH3AINN aKpIJIaMHiIa ¢ aKpUIIaTOM HaTpHs B BOMHOM PacTBOpE
BBICOKOMOJIEKYIISIPHOTO KapOOKCHIITMPOBAHHOTO TIOMAKPUIIAMA/IA U B IPUCYTCTBHHN 100aBOK a’spocuia. [loka-
3aHO, YTO MPOBEJICHNE TAKOW COTOIMMEPH3AIIH CIIOCOOCTBYET CTa0MIIN3aliy ABMKYIIErocs: (hpOHTA U CHH-
YKEHUIO MUHUMAaJTFHOW KOHIICHTPAINH MHUIIHATOpa Mepcyiib(ara aMMOHNSA, HEOOXOAMMOH I OCYIIECTBIIe-
HuUs niporiecca. [Ipu 3ToM KOHIIEHTpaIis BOJHOTO pacTBOpa MOIMAaKpUIaMiAIa He JOJbKHA TpeBbimats 0,5 %,
a copieprkaHre J00aBKU a’pOCHiia — He MPEBOCXOTUTH 2,5 %. YCTaHOBIIEHO, YTO MPUCYTCTBHE adPOCHIIA CTIO-
COOCTBYET Takke 00pa30BaHHIO MPEUMYIIIECTBEHHO HECIITUTHIX COTIOIMMEPOB.
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