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COPBIIYS ITAPOB BO/JIbI MYJbTUCJIOHMHBIMU
HOJUIJIEKTPOJIUTHBIMU IVIEHKAMUA

K. C. IUBOHOBUY!*, A. A. BOBTPAMOBUY!? B. B. [TAHbKOB?, T.T. IIIYTOBA!

Muctutyt xumuu HoBbIx Matepuanos HAH Benapycu, yi. ®. Ckopunbl, 36, 220141, r. Munck, Benapych
Benopycckuii rocynapcTBeH bl yHuBepeutet, np-T Hesasucumocty, 4, 220030, r. Munck, benapych

Lenv pabomvl — oyenumsv 6000n02N0WEHUE U KUHEMUYECKUE XAPAKMEPUCMUKU COpOYUU U decopbyuu
800HO20 NAPA MYTLIMUCTOUHBIMU NACHKAMU HA OCHOBE NOAUOUALTUIOUMEMUIAMMOHULL XA0PUOA NOTUCTIU-
poacynvgponama nampus (IIAA/TICC)n u xumosana u dexcmpan cynvpama (XH/JexC)n 6 3asucumocmu om
BILAICHOCMU 8030YXA U MEMNEPAMYPUL.

Booonoznowenue u xunemuyeckue xapakmepucmuxu copoyuu u decopoyuu 60051HO20 NApa MyTbmu-
cnotinvimu nienkamu Ha ocnoge (IAHA/TICC)n u (XH/[JexC)n oxapaxmepuzosarsl Memooom Keapyesozo
MUKDOB3BEUUBAHUSL 8 3ABUCUMOCIIU OM OMHOCUMENbHOU 1adicHocmu 6o30yxa (RH) u memnepamypeoi.

Macca 600v1, copbuposannoii mynvmucnovnvimu nienkamu (IZJJIATICC)n u (XH/exC)n, 20e N — yucno
oucnoes, uz eazosou gaszvl, 3asucum om momyunsl cioes u RH. Ilpu nocmosnnot RH cmenens nabyxanus
(arn) nnenox (XH/HexC)n ymenvuiaemes ¢ pocmom momuyunbl Myavmucioes, a ons nienox (IHIIJA/IICC),
ocmaemcsi nocmosiHHou. Benuuuna oy He 3a8ucum om memnepamypul 6 ouanasone om 23,4 °C oo 33,8 °C.
Jna (IJINTICC)n mynvmucnoes orn menvute, yem (XH/[JexC)n naenok u npu N =3 u RH 97% cocmaensiem
0,22 £ 0,01 /2 u 0,38 £ 0,01 2/2, coomsemcmeenno. Bpems HaOyxanus Myibmuciioes He npegviuiaenm 25 MuH.

Kosgppuyuenmor oughpysuu 600vt u koncmanmer ckopocmu copoyuu 6005iHO20 napa Osi NJIEHOK
(IITAIICC)n bonvwe, uem onst mynomucioes (XH/JexC)n, umo ompasicaem pasiudus 8 Cmpykmype nie-
HOK. [[ns coe6 na 0cHoge CUHmMemu4eckux noaUMepo8 XapaKxmepHa puixaids ROPUCMAs, CMpyKmypd, d Haiu-
yue 6ONLUL020 YUCTA 2UOPOKCUTLHBIX SPYNA 8 MYJIbIMUCIOUHBIX NIEHKAX NOIUCAXAPUO0S, 00PA3YIOUUX 6000~
POOHbLE CB53U KAK C COCCOHUMU MAKPOMOAEKYIAMU, MAK U C MOJEKYIAMU 800bl, 3amedsem ux oupgysuio
80 GHYMPEHHUE CLOU NIEHOK.

KiioueBble cj10Ba: MOMMAIIEKTPOIUTHEIE IFICHKH, METO IMTOCIOWHON COOPKH, XUTO3aH, AIEKCTPaH CyIb(art, OTHOCH-
TeNbHAs BIAYXHOCTb, BOJOIOTIIOMEHNE, T Y3UsT BOIBI, KOHCTAHTHI CKOPOCTH.

SORPTION OF WATER VAPORS BY MULTILAYER
POLYELECTROLYTE FILMS
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Institute of Chemistry of New Materials of National Academy of Sciences of Belarus, F. Skorina St., 36, 220141, Minsk, Belarus
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Purpose of the work is the evaluation of water sorption and kinetic parameters of sorption and desorption of
water vapor by multilayer films based on poly(diallyldimethylammonium chloride) and sodium polystyrene sul-
fonate (PDDA/PSS), and chitosan and dextran sulfate (CH/DexS), depending on air humidity and temperature.

The uptake and kinetics of sorption and desorption of water vapor by multilayer films (PDDA/PSS);,
(CH/DexS)n as a function of air relative humidity (RH) and temperature were characterized by the quartz
crystal microbalance technique.

The mass of water absorbed by the multilayer films of (PDDA/PSS), and (CH/DexS),, where n is the
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number of bilayers, from gas phase, depends on the thickness of the layers and RH. At a constant RH, the de-
gree of swelling (arn) of (CH/DexS), films decreases with increasing thickness of multilayers, while it re-
mains constant for (PDDA/PSS), layers. The ary value does not depend on temperature in the range from
23.4 °C to 33.8 °C. For (PDDA/PSS), multilayers, arn is lower than the value for (CH/DexS), films and at
n =3 and RH 97% the moisture content is ca. 0.22 g/g and 0.38 g/g, respectively. The swelling time for the
multilayers does not exceed 25 min.

Reflecting the differences in the structure of the films, the diffusion coefficients of water and the
rate constants of water vapor sorption for (PDDA/PSS), films are higher than the values for
(CH/DexS)n multilayers. The layers based on synthetic polymers are characterized by a loose porous
structure, while the abundance of hydroxyl groups that form hydrogen bonds with both neighboring
macromolecules and water in the multilayer films based on polysaccharides slows down diffusion of the
molecules into the inner layers of the films.

Keywords: polyelectrolyte films, layer-by-layer assembly method, chitosan, dextran sulfate, relative humidity, wa-

ter absorption, water diffusion, rate constants.
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