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Abstract. The modification of themacroporous membrane by polyelectrolyte associates based on oppositely
charged synthetic polyelectrolytes and surfactants was carried out. Modifying action of surfactantpolycomplexes was
estimated by the number of ion transfer. The benzene solution with different content of polystyrene was added to
increase the polycomplexfixing on the surface of the macroporous membrane. The optimal amount of polystyrene
was determined (30 wt.%). The modified membrane increases the ion transfer number with opposite charge to the
polyelectrolyte macromolecules.

VAK 544.725:543.545

MOANPUINPOBAHUE MAKPOITOPUCTBIX MEMBPAH
ACCOUMATAMU CUHTETUYECKHUX IHOJINDJIEKTPOJUTOB
N ITOBEPXHOCTHO-AKTHUBHBIX BEIIIECTB

K. U. Omapogsa, K. b. Myca6ekos, A. O. Aguns0exoBa
Kazaxckuii HAHMOHATBHBIN YHUBEPCHUTET UM. anb-DPapadbu, Amvarsl, Kazaxcran

Kmrouernie ¢jioBa: MOTH(UIMPOBAHAC, MAKPOTIOPHCTAS KAPOHOBASA MEMOpaHa, KOI(PPHIHCHT MPOTCKAHH,
TOTHBHHHITHPHIAH, TTOTAMCTAKPIIIOBAS KUCIOTA, NCTHATPHMCTHIAMMOHUH OPOMET, TOACIMICY Ib(AT HATPHSL.

Annotamust. [TposeaeHo MOAH(HIMPOBAHIE MAKPOIIOPHCTOW KAPOHOBOH MEMOPAHBI HOIHAICKTPOTHTHHIMA
accoOMaTaMH HAa OCHOBE IPOTHBOIOJOMXHO 3aPSDKCHHBIX CHHTCTHUCCKHX IOTHANCKTPOIHTOB H HOBSPXHOCTHO-
AKTHBHBIX BCIICCTB. Moanq)nunpyfomee I[efICTBHe TOJTUKOMIITICKCOB MOBCPXHOCTHO-AKTHBHBIX BCIICCTB OLICHHUBAIA
MO0 BEJTMYMHE YACET MEPEHOCA HOHOB. J{J1 YBETHUCHH MPOYHOCTH 3aKPEIUICHHA MOJHKOMIUICKCA HA TIOBEPXHOCTH
MaKpOTIOPUCTON KaIPOHOBOH MEMOpPaHBI AOOABIIN OCH30JBHBIN PAaCTBOP C PA3IHYIHBIM COACP’KAHHEM ITOJIHCTH-
pona. OmpenencHO ONTHMaIbHOE KoymdecTBo nonmctupona (30% sec.). MoaupuumpoBanHas MeMOpaHa YBEIH-
YHBACT YHCIO MEPSHOCA HOHA, MMCIOINETO 3HAK 3apsaa, MPOTHBOIOJOXKHBIA 3apady MAaKpPOMOJCKYJI IOJH3JICK-
TPOJHMTA.

Beeaenne. PazBurne MEMOpaHHBIX METOJOB — OJHO M3 MPOTPSCCHBHBEIX HAIMPABICHUH HAYKH U
TEXHOJIOTHN. DICKTPOXUMHUUIECCKA AKTHBHOCTh (M3MCHCHUE YHCEN NIEPEHOCA HOHOB B MOPAaxX MEMOpaHbI)
MEeMOpaH CHIBHO 3aBHCHUT OT pazMepos mop. ms rpybomucnepcHeIX CHCTEM (3ICKTPOKHHETHUYCCKHAN
paauyc xR> 20, rae y — mapametp [ebas, R — paguyc nop) yBenuueHHE YHCET MEPSHOCA HOHOB (B
CpaBHCHHHU CO CBOOOJHBIM PACTBOPOM) BBIpaKEHO ¢iabo BeaeacTeue manoro Bkiaaga JA2C B coiicTBa
KUIKOCTH B TOpax. TEXHOMOTHYCCKHEC TPeOOBaHMS, MPSABSBILICMBIC K MeMOpaHam (XHMHYCCKAs
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CTOHKOCTh K aKTHBHBIM CpeJaM, MEXaHHYCCKas NPOYHOCTh, OTHOCHUTEIbHAS ICUICBH3HA W T.O.) B
OONBILIMHCTBE CIYYACB HE MO3BOJICT ONTHUMATBHO COUYCTATh BBICOKUI 3apaa v OONbIIME pasMepsl O B
MPOMBIIITCHHBIX MEMOpaHax.

OZHUM W3 YHHKAJIbHBIX METOJOB MOJYYCHHS HOBBIX OOPATHOOCMOTHYECKHUX MEMOpaH SBIACTCA
paIuaLMOHHAs TPUBHBKA AKTHBHBIX MOHOMEPOB (@ TAKKE MONHIICKTPOIUTOB) K MEXaHHYCCKH MPOYHBIM
MOJJIOKKAM, YTO TMO3BOJSICT MOIYYHUTh MEMOpaHbl C BBICOKOH BIICKTPOXUMHYCCKOH AKTHBHOCTBIO.
OnHako ykazaHHbIE METOIBI TPYAOSMKH H HeOe3omacHbL I lepcrneKTHBHBIM HAIPABICHUEM B MEMOPaHHON
TEXHOJOTHH SIBIISICTCS HICTIONb30BAHUE TONMHMAICKTPOIUTHBIX KOMITJICKCOB HA OCHOBE Kak CIabbIX, Tak W
cupHbIX monuanekTpoautoB (I13) [1, 2]. MemOpaHsl Ha OCHOBE MOJHAICKTPOIUTHBIX KOMIUICKCOB
MOryT OBITh MONYYCHB € TPeOyeMOW NPOHHIAEMOCTBEO M CEJICKTHBHOCTRIO. Ma3BecreH Mmeton
aacoOpOUMOHHOT0 MOJAU(UIHPOBAHUSA MEMOpaH MyTEM MHOTOKPATHOTO IMOCICIOBATEIBHOTO HAHECCHUS
cnoes A0 10-12u3 mpotuBononoxHo 3apspkeHHBIX 119 [3, 4]. Perymupys umcno cnoee 119, moayvaror
MEeMOpaHBl C 33JaHHBIMH CBOHCTBAMH (KOHTPOJMPYEMOH IUIOTHOCTBIO 3apsAa, MPOHHLACMOCTBIO U
CCIICKTUBHOCTBIO).

IKCHEePUMEHTAIBHAS Y4CTh

Hamu mposeneHO MoAM(HIIMPOBAHHE MOMUAICKTPOIUTHBIMU KOMIUIEKCAMH  MOBEPXHOCTHO-
aktusHbIX Bemnects (ITAB) makponopuctoii kanponosodi memOpansl (MKM) ¢ paanycom mop 2 MkM
(2000A). Vxazannas MeMOpaHa yCTOiUMBA B BOAHBIX cpeax co 3naueHueM pH ot 1 10 13. MKM paspa-
6otana B Mucrutyte dusuko-opranmdeckoii xumun AH benmopyccun. MsrotosBurens: 3KcrepuMeH-
TajpHAs Ja00paTOPHs PHIOOIOBEKOrO Komxo3a "Xnuykanyp", ICTOHHUS.

B xauectse IT96p111 ucnonb3oBanst nou-2-suauimupuant (I[12BI1) u nomumerakpunosas kucaora
(IIMAK), B xauectee [IAB — momeumncynedar warpus (JJJIC) u ueTuntpuMeTuIaMMOHHHOPOMHUCTHIH
(LUTAB). II2BI1 cunte3upoBaH, O4HINEH U pachpPakLUOHUPOBAH MO MONCKYJSIPHBIM Maccam (hupmoi
«Polysteness” (CIHA). LTAb uJIAC, mapku «u1» HUCHOAB30BATH 0€3 MPCABAPUTCIBHON OYHUCTKH.
[TomuaneKTPOIUTHEIC KOMILICKCH OBITH MOTYUSHBI PA3IMYHBIMU CIIOCODAMHU.

IlepBonauanpro OblIa MOayuYeHA MEMOpaHa HA OCHOBE MOMHUAICKTPOIUTHOrO Komruickca [12BI1 u
JJC na rpanuiie pasaena 6cuzonproro pacrsopa [12BI1 u soanoro pacrsopa AJAC [5]. Ilpu nocTosiHHOM
nepeMenrBaniy 1 KoHTposic pH BoaHoro cros Ha rpanuue paszacna ¢a3 GopMHPYETCS TOHKAS MIICHKA,
JCTKO M3BICKacMas u3 pacteopa. B Tabmmue 1 mpeactaBneHbl KOHICHTPALMH CHHTCTHYECKOTO IMOJH-
snexrposuta (CI19) u [TAB, ux COOTHOLICHUS, UCMIOIB30BAHHBIC IS MOTYUYCHUST MCMOPAHBI.

Ta6m/1ua 1 -CocraB u KOHIIEHTpals KOMIIOHEHTOB, UCIIOJIb30BAHHBIX I CUHTE3a INICHOK

Komrerrparms [12BI1, ocHOBO-MONE/IT Kounrerrparmst JIJIC, Moms/n n= w m= &C
AACNa [12BIT

5107 510°< KKM 2:1 -

5107 8107 = KKM - 10:1

5107 110> KKM - 4:1

Hmst mogudukaimn MKM  ucnonb3oBanyd TakkKe MOJUAICKTPOIUTHBIA KOMILICKC, MOIYYCHHBIN
CMEILICHNEM paBHbIX 00beMOB BoIHBIX pacTBopoB LITAB u [IMAK 0,1 ocHOBO-MOIB/11.

Pe3ynbTaThl H HX 00CYy:KAEHHE

TIpu KOHIEHTPAIMH KOMIIOHEHTOB paBHbIX A1 [12BIT 5-10~ 0ocHoBo-Mons/n 1 aia JJIC 5-107° moms/n
MOJYYCHA MNpO3paduHas, SNACTHYHASA, TOMMMHOW 12,5 MKM IUICHKaHa TpaHMLE pasicia OcH3071/BoAa.
OcHoBY MeMOpaHbI COCTABISICT MOJUICKTPOIUTHBIH KOMITICKC [TAB, uTo moaTBepKIaCTCSI H3MEHEHUEM
pH cpeapr u ymenpmenneMm 10 (2,5-2,7)-10" moms/n xonuentparuu JJIC B pactBope. OGpasosanue
KOMIUICKCA MPOTCKACT M0 HOHOOOMEHHOMY MEXaHH3MY [6].

CunrtesnpoBanHas MeMOpaHa VCTOMYMBA K JCHCTBHIO BOABI, HO NPH BBHLACPKUBAHHU B OCH30IIC
0osee 4 4yacoB MPOUCXOIUT €€ PAcTBOpPeHHE. B BOAHOCHHPTOBON cMeCH (COACPIKAHHE CIUPTA H3MC-
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w1ock B npeaenax (5-30 Bec. %) B mepsbie 1-2 yaca KOHTAKTAa CO CMECHIO MEMOPAHA HE3HAYUTEIBHO
HaOyXacT M MpH JalbHCHINEM VBEIWUCHHHM BPEMEHHM KOHTakTa (2-72 waca) Bec obpasua mMeMOpaHEBI
ocraBaincsl nmoctosHHBIM. [lpu conepxannu cnmpra B cmecu Oonee 30% memOpaHa NOTHOCTBIO pac-
TBOpsnack. llonyueHHbIC JaHHBIC MOATBEPKIAOT TUAPOGOOHYIO MPHUPOILY MONUIICKTPOIHUTHOTO
komuickca [TAB, Ha ocHOBaHuU KOTOpOTO chopMupoBaHa MeMOpaHa.

JNEKTPOXHUMHUYCCKYIO aKTHBHOCTE MEMOpPAHBI OLICHUBAH IO YUCITY MEPEHOCA HOHOB (1) B mopax
MEMOpaHEI, BETTHMYHHY KOTOPBIX PACCUUTHIBATIH H3 JAHHBIX MO U3MepeHHo Au((y3HOHHOTO MOTCHINANA
(Ey). dna nanHOU mMemOpansl BeamuuHa Aud(y3HOHHOTO moteHImana B reucHue 15-30 MuH cHIkanach
or 17 MB g0 0, 4t0o CBsI3aHO C BBICOKOWM MPOTEKACMOCTHIO (IMIMPOKOMOPHUCTOCThIO) MeMOpansl. Koad-
dummenT npotexaeMocTu coctasst 7,6-107 mu/cex-cm’.

B nampnaeiimem memOpany Ha ocHose II2BIT u JIJIC ucnomp3oBamu 1t MOIU(DHKAIMH MAaKpO-
MOPHUCTONW KampoHOBOW MeMOpaHbl. [ yBETHUYCHHMS NPOYHOCTH 3aKperuicHns MeMOpanel Ha MKM B
PCaKLMOHHYIO CMECh AOOABIIATH PA3InIHOC KOIUICCTBO (BeC. %) MONUCTHPONA.

Maxpomnopucrtas kanpoHOBas MEMOpaHa SICKTPOXUMHUYCCKH HEAKTHBHA, YTO CBA3AHO, BOBMOXKHO, C
MaJIOH BEJIMYMHOU 3apsaaa B oObeMe MEMOpaHbl H COOTBETCTBEHHO MaibiM BkinagoM JIJC B ceolicTea
JKHIKOCTH B Mopax BcieAcTBHE Oombmoro paxuyca mop. Ilo mamneiM mpomzsomutens MKM mmeer
OTpHLATe/IbHBIH 3HaK 3apsaa. Ha pucyrke 1 nokasana 3aBHCHMOCTb YHMCEN NEPEHOCA MOHOB (1 ) M

ko3¢ dumuenTa nporexaeMoctd (Ky,) Moaudummposanrnoit MKM ot coxepxkanms momuctuporna. Hau-
0omee ONTUMATBHEIC XapaKTCPUCTHKH MEMOPaHbl JOCTHUTAKOTCS MPU COACPKAHUHU MOTUCTHPONIA PABHOM
30 %. MoauduumposaHHas MakpOIIOPUCTAs KAaOPOHOBas MeMOpaHa YBEIMYHBACT YHCIIA TICPEHOCA HOHOB
XJIOpa, YTO CBHACTECIBCTBYET O MOJOKUTECIBHOM 3apsac MeMOpaHbl, KOTOPEIH 0OYCIOBICH, B OCHOBHOM,
3apsIOM TIOTHAICKTPOIUTA.
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Prcynok 1 — 3aBucumocts ko3 drmenTa mpotekaeMocTy (1), ¥ uucen mepeHoca (2) OT CoAep:KaHus OTUCTHPoTIa
B MaKpoIIOPHUCTOIH MeMOpaHe, MOJUGHUIMPOBAHHOM IIEHKOM, IOy Ye€HHON Ha IPaHuUIIe pa3/ena
GemzonpHBI pacTtBop [12BI1/BomubIi pacTBop JJIC

Jst cuHTe3a MCXOAHOH MEeMOpaHbl (TOYHES MOJYNMPOHULACMON TUICHKU-3arOTOBKHU ISl MOAH(HIIN-
posaaust MKM) Gbi1 mcnonszoBan OenzoubHbi pactsop [12BI1. Ha rpanuie paszaena OeHzon — Boaa
MaKpPOMOJICKYJIbl OyAyT OPUCHTHUPOBAHBI TOJSPHBIMH TPyIIaMu B BOAHYKO a3y, YTO CHOCOOCTBYET
quccorranii  GyHKIHOHATBHBIX Tpynn. OTHAKO 3ICKTPOCTATHYSCKOS B3AUMOJICHCTBHE C aHHOHAMH
JJAC npuseaer k Hehitpamuzanuu 4dacti (QyHKUMOHAIRHBIX Tpymm. B pesyaprate oOpazoBaBIIMICS
MOJTUICKTPOJIUTHBIA KOMIUICKC HMMEET OMNPEACICHHOS YMCIO CBOOOTHBIX (DYHKIMOHAIBHBIX TPYIII H
cooTBeTCTBeHHO 3apsiq MKM, MoauuiiupoBaHHONM TAKUM KOMILICKCOM, OyaeT onpeaeasiToes [13.

CoaeprkaHue MOMCTHPO/IA OKA3BIBACT BAUSHHUC HA 3JICKTPOXUMUYCCKYHO aKTHBHOCTh MOAU(PULIHPO-
BanHoit MKM. Ilpu BeicokoM coaepxkanuu noguctupona (> 30%) cHuxkeHne n_ u ysemuueHHe Ky,

BBI3BAHO TOHIKCHHEM aJCOPOLMH TIOIHKOMILICKCA U COOTBETCTBYIOIIMM MPH 3TOM POCTOM paanyca
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MEeMOpaHbl. YBEITHUCHHE KOJNUYCCTBA MOJUCTHPONA B MOIU(DHUUIHUPYIOMEH CMECH TaKXKE 3aMETHO
MOBBIIIACT BA3KOCTh CMECH, UTO HE CIIOCOOCTBYET aAcOopOLH MOIUAICKTPOIUTHOTO KOMILICKCA B MOpax
MEMOPaHHI.

C uwenpro yBenwucHus 3apsaa MemOpanbl Moauduuuposanne MKM mpoBoawim MHOMHINEKTPO-
JUTHBIM KOMIUICKCOM, TOJYYCHHBIM CMCLICHHEM PAaBHBIX OOBEMOB BOJHBIX PACTBOPOB LICTHUITPUME-
tutammonust 6pomuctoro (LITAB) u nomumerakpunosoii kucnotsl 0,1 0CHOBO-MOIB//T, B3AUMOACHCTBHC
KOTOPBIX MPOTEKACT MO PEAKLMH HOHHOTO 0OMEHA.

ITocsie cMemenus BOJHBIX paCTBOPOB KOMITIOHEHTOB M MTOSBICHUS MYTH, cMech oTTUTpoBEIBAIH (.1 H
pactBopom NaOH no Bemmanenust 6eioro ocanka. IlomyueHHBIH 0CagOK MPOMBIBATH HECKOJIBKO Pas
JUCTHIMPOBAHHOH BOJOH OT mpuCyTCcTBUA 1enoud. [IpoMBITEIH 0cazok NOMEmany B CYIIMIbHBIN IKad
Ha 10 MHHYT, MOCIE YETrO OCTAB/AIA HA BO3AYXE. BBICYIICHHBIH OCANOK PAacTBOPsU B Xjaopodopme u
CMCILIMBATH C PacTBOPOM moiuctupona B OeHzone (30 % monmcTHpona OT BEca 0CaaKa KOMIUIEKCA).
Kamnponosyro MeMOpaHy 3aJIMBAIA MPUTOTOBICHHBIM PACTBOPOM M OCTABJIIH Ha 2-3 CYTOK O MOJHOTO
HCTIAPEHUS PACTBOPUTEN.

Wamenenne auddy3rnonHoro nmoreHma€a o spemMenu At MKM, MoaudHIMpoBaHHOTO Pa3nuIHBIM
komuectBoMm kommiekca [IMAK u LITADB, npencrasieHo Ha pucyHke 2.
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Bemnuuna E; nossImaeTcst ¢ poCTOM KOJIHYECTBA aACOPOUPOBAHHOTO KOMILTEKCA H €T0 3HAYCHHUE HE
HU3MEHACTCS B TCUCHHE 2-3 CYTOK, YTO JOKA3BIBACT MPOYHOCThH 3aKPEIUICHUS Komiuekca. Moauduim-
posannas MKM yBenuuuBaeT uucia nepenoca HoHoB K', uTo mokaseiBacT MpHOOpPETEHHE MEMOPAHOM
orpuuatensHoro 3apsaa npu aacopdbumu kommuiekca [IMAK — LITAB. U B sToMm cayvae 3Hak 3apsaa
OTIPEACTIACTCA 3aPSA0M IOIHMAICKTPOIUTA — MOTUMETAKPHIOBOH KUCIOTH (PHCYHOK 3).
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