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HOBBIE pH- U TEPMOYYBCTBUTEJIBHBIE MEMBPAHBI,
INOJYYEHHBIE METOJIOM ®OPMHWPOBAHMUS CEJIEKTUBHOI'O
CJ10sA B IUHAMHWYECKOM PEXKUME

T. B. INTUCKO*, E. C. BYPTh, M. C. MAKAPOBA, A. B. BUJIbIOKEBUY

Muctutyt dusuko-oprannaeckoit xumun HAH Benapycn, yn. Cypranosa, 13, 220072, r. Munck, benapycs

Hopucmule noaumepnvie membpausl, NOIYYEeHHbIE MEMOOOM UHBEPCUU a3, 0ObIYHO UMEIOM PUKCUPO-
BAHHbI paszmep NOp U CENeKMUBHOCHb, YMO 02PAHUYUBAEM UX NPUMEHEHUE U CNOCOOHOCb K Pa30eleHUro
CILOJCHBIX MHO20KOMNOHEHMHbIX cMecell. Pazeumue cospemeHHbIX MeMOPAHHBIX MEeXHON02Ul NPUBeIo K pas-
pabomre HOBbIX CMUMYI-YYECMEUMENbHIX MEMOPAHHbIX Mamepuanos. Pazmep nop u ceoticmea cmumyn-
YYECMBUMENLHBIX MEMOPAH MO2YM 00pAMUMO USMEHAMbCS NPU USMEHEHUU NAPAMEMPO8 UCXOOHO20 pPac-
meopa unu eHeuinell cpeosl.

Lenv pabomvr — paspabomxa memooa nonyuenus pH- u mepmouyecmeumenbHuvix Memopan, cnocoo-
HbIX K CAMOOYUUEHUIO NPU YIbMPADUIbIMPayuU.

B odannoii pabome npedcmasnen npuHYUNUATLHO HOBbBIL KIACC KOMRO3UYUOHHBbIX pH- u mepmouys-
CMBUMENLHBIX MEMOPAH, CNOCOOHBIX K CAMOOYUWCHUIO, 4 MAKN’CE OPUSUHATbHBIN MEmOo0 UX NOYYeHUs, KO-
MOpbIIl 3aKTIOYAEMC 8 UMMOOUIUAYUY CIUMYI-4YECMBUMEIbHbIX MUKPO2eNel U3 CUUMbBIX CONOIUMEPOS
Ha ocnoge xumosana, N-uzonponunaxpuiamuoa u memaxpunoeol kuciomwl (xumosan-npue-noau(NIPAM-
C0-MAA)) na nosepxnocmu nopucmol MemOpaHvl-NOONONCKU 6 OUHAMUUECKOM Dedcume ¢ NoCie0yiouum
cuusanuem noaumepnoeo cnos. Cuumoie muxpozeau xumozan-npug-noau(NIPAM-Co0-MAA) noxyuanu me-
MoooOM paduKanbHou noaumepuzayuu 6 cpede azoma. Cpednuil pazmep wacmuy u (-nNOMeHYual 4acmuy
Mmurpoeeneu 8 oucnepcusx npu pH 3, 7, 10 u npu memnepamypax 25 °C u 50 °C onpedensiu memooamu ou-
HamMuueckozo ceemopaccesnus u snekmpoghopeza. Cmpykmypy KoMnosuyuorrvlx pH-u mepmouysecmeumens-
HbIX MeMOPAH usyuanu Memooamu CKaHupyloujell 31eKmMpOHHON U AMOMHO-CUTOB0U MUKDOCKORUU. YCmanog-
JIeHO, YMO YOelbHAsl NPou3eo0umeibHoCms no 6ode pH- u mepmouyscmeumensroi memobpanst (M-X20)
yeenuuugaemes 6 8,7 pazsanpu T =25 ‘Cu 6 16,5 pas npu T = 50 °C npu chudxcenuu pH numarowezo pacmeo-
pa om 8 0o 3. Yemanoeaneno, umo yoenvras npousgooumenvuocms memopanvt M-X20 pesxo ygeruuusaemcs 6
1,80—4,70 pasa npu nosviuenuu memnepamypol om 25 °C 0o 50 °C & zasucumocmu om pH, umo ceszamno c us-
Menenuem Kongopmayuu 36eHves noau(NIPAM) ¢ cocmase cononumepa. Paspabomannas membpana M-X20
nposensem GblCOKVIO (hPeKmusHOCmb OUUCKU U Je2KO OMMbIBAemcs OUCIULIUPOBAHHOU 000U NpU
T =50 °C nocnre yrnompaghunbmpayuu pacmeopa 4enogeueckozo cblgoOpomouHo2o anoymuna (pH = 3).

KaroueBble c1oBa: XUTO3aH, METAKPHUIIOBAsl KUCIIOTa, N-H30MpoIIakpuiIaMus, pH- 1 TepMOTyBCTBHTEIBHBIE COTIO-
JIMMEpBI, MEMOPaHHBIC METOIBI PA3ACIICHNUS, YIbTpadIbTPaLHsl, KOMIO3UIMOHHAsE MEMOpaHa.
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Porous polymer membranes obtained by the phase inversion method usually have a fixed pore size and
selectivity, which limits their application and ability to separate complex multicomponent mixtures. The
development of modern membrane technologies has led to a design of new stimulus-sensitive membrane
materials. The pore size and properties of stimulus-sensitive membranes can change reversibly when the
parameters of the initial solution or the external environment vary.

The aim of the work is to develop a method for producing pH- and temperature-sensitive membranes
capable of self-cleaning during ultrafiltration.

In this work, a fundamentally new class of composite pH- and temperature-sensitive membranes
capable of self-cleaning was developed, as well as an original method for membrane preparation, which
consists in immobilizing stimulus-sensitive microgels from cross-linked copolymers based on chitosan, N-
isopropylacrylamide and methacrylic acid (chitosan-graft-poly(NIPAM-co-MAA)) on the surface of a porous
membrane substrate in a dynamic mode, followed by cross-linking of the polymer layer. Cross-linked
chitosan-graft-poly(NIPAM-co-MAA) microgels were obtained by radical polymerization in a nitrogen
environment. The average particle size and {-potential of microgel particles in dispersions at pH 3, 7, 10 and
at temperatures of 25 °C and 50 °C were investigated by dynamic light scattering technique and
electrophoresis. The structure of composite pH- and temperature-sensitive membranes was studied using
scanning electron and atomic force microscopy. It was established that the pure water flux of pH- and
temperature-sensitive membrane (M-X20) increases by 8.7 times at T = 25 “C and by 16.5 timesat T =50 °C
when the pH of the feed solution is reduced from 8 to 3. It was found that flux of the M-X20 membrane
increases sharply by 1.80—4.70 times with an increase in temperature from 25 “C to 50 “C depending on pH,
which is associated with a change in the conformation of poly(NIPAM) units in copolymer chains. The
developed M-X20 membrane demonstrates high cleaning efficiency and is easily washed with distilled water
at T =50 “C after ultrafiltration of a solution of human serum albumin (pH = 3).

Keywords: chitosan, methacrylic acid, N-isopropylacrylamide, pH- and temperature-sensitive copolymers, mem-

brane separation methods, ultrafiltration, composite membrane.
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