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C HAHOYACTHULAMHU OKCHUJIA AJTIOMUHUS
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MucTuTyT Temo- 1 MaccoobMena umenu A. B. JIsikosa HAH Benapycn, yi1. I1. Bposku, 15, 220072, r. Munck, Benapych
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Lenv pabomvl — nonyuenue HAHOKOMNOZUYUOHHBIX HOKPLIMULL XUMO3AHA C HAHOYACTNUYAMU OKCUOA
AIOMUHUSAL MEeMOOOM CRUH-KOAMUH2A U U3YYeHUEe UX CINPYKINYPHO-MeXAHUYeCKUX C8OLUCMS.

Paspabomarna memoouka nonyuenuss 00HO- U MHO2OCIOUHBIX NAEHOK XUMO3AHA U KOMNOZUYUOHHBIX NO-
JIUMEPHBIX NOKPLIMULL ¢ HAHOYACMUYAMU OKCUOA ATFOMUHUSL MemOoO0OM cnuH-koamunea. Ilokasano, umo on-
MUMATbHOE MACCOB0E COOEPHCAHUE HAHOUACTHUY OKCUOA AIOMUHUS 8 CYCNEH3UU 01 (POPMUPOBAHUS KOMNO-
suyuonnvix  nokpuimuti - cocmasngem  0,625%. Memooamu  amomMHO-CUNOBOU  MUKPOCKONUU U
HAHOUHOEHMUPOBAHUSL NPOBEOEHO U3YUeHUe CIMPYKMYPHO-MOPPON0SULECKUX, MEXAHUYECKUX U mepmMomexa-
HUYECKUX CBOUCME CHOPMUPOBAHHBIX NAEHOK. YCmanosneno, umo ysenuyenue KOIUYecmed cioeg KoMno3u-
YUOHHBIX NOKPLIMULL NPUBOOUM K POCINY YUCIA KOH2IOMEPAMos, 4mo, 8 C6010 ouepeds, NoGblludem uepoxo-
samocms nosepxHocmu nieHox. Beedenue nanouacmuy Al,O3 npueodum x chudicenuro Mooy ynpyeocmu
naenox xumosana. Moodynv ynpyeocmu ucciedyemvix 00HOCIOUHBIX ROKPLIMULL 3HAYUNETbHO CHUICAEMCS 8
ouanazone 20—40 °C. Bgseoenue nu-Al,O3 6 oonocnoiinvie norumepuvie nieHKu He3HAYUMENbHO USMEHSIeM
MUKPOMEEpOOCmb NOKPLIMUL, 8 MO 8peMs KaK, MHO2OCIOUHbIE HAHOKOMNO3UMbL 0eMOHCIPUPYIOm pocm
3HaueHuli mukpomseepoocmu. OOHOCIOIIHbIE KOMNOZUYUOHHbBLE NIEHKU OeMOHCIMPUPYIOM POCH CUbl dd2e3uu
00 37,6 nHH. Mnoeocnotinvie KoMno3uyuorusle NOKpulmus (5 cioes) maxoice umeom Oojiee 8blCOKUE 3HAYe-
Hus Fa9. no cpasnenuro ¢ naenxamu xumosana. Hanoxomnozumwsl oemouncmpupyiom pocm Kpaegoeo yend
CMAYUBAHUSL C YBEIUYEHUEM KOIUYECTNBA CNL0e8 KOMNO3ZUYUuonHwvlx nokpeimuil 0o 20. ITocaedyrowuii pocm
MOWUHBL NOKPLIMULL (KOIUYECHEAd Cl0es) Npugooum K y8eaudeHuo 2uopo@duIbHOCHY HAHOKOMA3UMOS.

KiroueBble cJ10Ba: KOMIIO3HITHOHHBIC TMOJMMEPHBIC MNOKPBITHA, XWUTO3dH, HCOPraHUYCCKHUE HAHOYACTHIbI, OKCHUJ
AJIFOMUHUS, CTIMH-KOATHUHT, aTOMHO-CHUJIOBass MUKPOCKOIINA, JIOKaJIbHbIE MEXaHNYCCKUEC CBOICTBA.
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The aim of the work is to obtain nanocomposite chitosan coatings with aluminum oxide nanoparticles
with spin-coating and study their structural and mechanical properties.

*ABTOp, ¢ KOTOPBIM clieiyeT BecTu nepernucky. E-mail: dsapsalev@list.ru



Cmpykmypa U COUCMBA MHO2OCTOUHBIX HAHOKOMNO3UYUOHHbBIX no;cpbzmuzi Xumo3saHda ¢ HaHodacmuyamu oKkcuoa 53

A methodology for obtaining single and multilayer films of chitosan and compositional polymer coat-
ings with nanoparticles of aluminum oxide by spin coating has been developed. It is shown that the optimal
mass content of aluminum oxide nanoparticles in the suspension for the formation of compositional coatings
is of 0.625%. Structural-morphological, mechanical and thermomechanical properties of formed films have
been studied by the methods of atomic force microscopy and nanoindenting. It was established that an in-
crease in the number of layers of compositional coatings leads to an increase in the number of conglomer-
ates, which, in turn, increases the roughness of the surface of the films. The introduction of Al.O3; nanoparti-
cles leads to a decrease in the elasticity module of chitosan films. The elasticity of the studied single-layer
coatings is significantly reduced in the range of 20-40 °C. The introduction of the Al-O3-NPs into single-
layer polymer films slightly changes the micro-hardness of the coatings, while multi-layer nanocomposites
demonstrate an increase in the values of micro-hardness. Single-layer composite films show an increase in
adhesion force up to 37,6 nN. Multilayer composite coatings (5 layers) also have higher Fagh values com-
pared to chitosan films. Nanocomposites demonstrate an increase of the contact angle with an increase in the
number of layers of compositional coatings to 20. The subsequent growth of the thickness of the coatings
(number of layers) leads to increase the hydrophilicity of the nanocomposites.

Keywords: composite polymer coatings, chitosan, inorganic nanoparticles, aluminum oxide, spin coating, atomic

force microscopy, local mechanical properties.
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