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POJIb SHEPTETUYECKOI'O COCTOAHHUS NOBEPXHOCTHU
HAHOYACTHUI B POPMUPOBAHUU CTPYKTYPBI U CBOUCTB
HOJUMEPHBIX HAHOKOMIIO3UTOB

H. P. IPOKOITYVYK, U. O. JIAIITUK*

Benopycckuii rocyaapCcTBeHHBI TEXHOJIOTHYECKUI YHUBepcHTeT, yi. CBepasiosa, 13a, 220006, r. MuHck, Benapych

Lenvb pabomvl — onpedenums seruuuny moka Ha nosepxrocmu yacmuy TiOz, ZnO, Al;Os, SiOy; yema-
HOBUMb KOPPENAYUIO MeNHCOY GeNUUUHOL MOKA, CIPOEHUeM HAOMOJEKYISAPHOU CIMPYKIMYpPbl U CEOUCMEAMU
NOIUMEPHBIX KOMIO3UMOS, GbISAGUMb GNUSIHUE 3aPSAOA NOGEPXHOCHIU HAHOYACMUY HA (OPMUPOSAHUE CIPYK-
MYpbl U HA CEOUCMEA NOJUMEPHBIX KOMNO3UMOS.

Obvexmamu UcCre008aHUsL AGTANUC: MOOUDUYUPOBAHHBIE 3aWUMHbIE AHMUKOPPOZUOHHBLE NOKPLIMUSL
N0 cManu Ha OCHO8E INOKCUOHO-0Uarno6ou cmonvl /]-20, omeepoicoentoli HosbiM omeepoumenem Kanugo-
JIeMePReHOCTNUPONIbHOMANECUHOBBIM AOOYKIMOM, MOOENbHbIU COCMAE O/l MOYHO20 JUMbsL NO GbINIAGISEMbIM
mooensim 3I'B-101,; nanowacmuywt TiO2, ZnO, AlyO3, SiO2. Onpedenenvt 3nauenis mepmocmumyaupo8aHHbIx
moxoe (TCT, nd) na nosepxnocmu nanouacmuy: TiOz = —4; ZnO = —3,5; Al,03=-2,0; SiO,=— 1,0. TCT
cmabunvHvl 6 unmepsaie memnepamyp 20-200 °C. Yemanoeneno ysenuuenue eenv-gpaxyuu (usuueckozo
CMPYKMYPUpPOBAHUs) AHMUKOPPOIUOHHBIX NOKpbimutl Hanouacmuyamu 8 psdy Ti02 > Zn0O > Al,O3 > SiO..
Makcumanvuvie pusuueckue 63auMoOeticmsus 6anH-0ep-6aaibCo8020 MUna 06PA3VIOMCs HAHOYACTUYAMU
npu ceepxmanvix koauvecmeax (0,005-0,010) mac.%. C yseaunwenuem xonyenmpayuu oo 0,02 mac.% ecex
Hanouacmuy 2eib-Gpakyus, meepoocmp, ao2e3us, RPOUYHOCMb HPU yoape NOKpulmuil yOuleaiom, no-
BUOUMOMY, U3-30 YMEHbULEHUS] MENCMOLEKYISAPHBIX 83AUMOOCICMBULL 34 cuem a2nomepayul U3Obimo4HbIX
nanouacmuy. Habmooaemces xoppensyus ¢enuuun TCT na nogepxnocmu Hanoyacmuy, noxasameneu 2eib-
dpaxyuu u GuUUKO-MeXaHUYecKuUX c80lCmE NOKpblmuil. Xumuueckas CmouKkocns NOKpbIMuil pacnoiazaen-
¢ 6 mom sice pady: TiOz > ZnO > AlyO3 > SiOz u ona docmuzaem makcumyma npu KOHYEHMPAyuU HAHOYd-
cmuy 0,01 mac.%. Ipu nanomooupuyuposanuu modenvrnozo cocmasa 31'B-101 nabarooaemcs yuyuuienue
BAIICHEUWLUX IKCIILYAMAYUOHHBIX CEOUCNE: CHUICACTCS TUHEUHAS YCAOKA U NOGBIULAEMCS. MENLOCIMOUKOCHb
mooenvrozo cocmaea 3IB-101 ¢ mom dwce psady TiOz > Zn0O > Al,O3 > SiO; ¢ maxcumanvhvim s¢pgpexmom
npu konyenmpayuu ecex Hanouacmuy 0,01 mac.%.

KnioueBble c10Ba: HAHOUACTHIIBI, IHEPTETHUECKOE COCTOSHHUE MTOBEPXHOCTH, aHTHKOPPO3HOHHBIE TTOKPBITHS, MO-
nenbHbIi coctaB 3 B-101, rens-ppaknus, THHEHHAS ycaIka, TeIUIOCTOHKOCTb.
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THE ROLE OF THE ENERGY STATE OF THE NANOPARTICLE
SURFACE IN THE FORMATION OF THE STRUCTURE
AND PROPERTIES OF POLYMER NANOCOMPOSITES

N. R. PROKOPCHUK, I. O. LAPTIK*
Belarusian State Technological University, Sverdlov St., 13a, 220006, Minsk, Belarus

The aim of the work is to determine the magnitude of the current on the surface of TiOz, ZnO, Al;Os,
SiO, particles; to establish a correlation between the magnitude of the current on the surface of
nanoparticles, the structure of the supramolecular structure and the properties of composites; to identify
the effect of the charge on the surface of nanoparticles on the formation of the structure and on the
properties of polymer composites.

The objects of the study were: modified ones protective anticorrosive coatings on steel based on epoxy-
diane resin ED-20, cured with a new hardener rosin-styrene-oleic adduct; the model composition for
precision casting on moldable ZGV-101 models, TiO,, ZnO, Al;Os;, SiO, nanoparticles. The values of
thermally stimulated currents (TST) in pA on the surface of nanoparticles are determined: TiO; = — 4.0;
Zn0O = - 3.5; Al,O3 = - 2.0; SiO2 = — 1.0. TST are stable in the temperature range of 20-200 “C. An increase
in the gel fraction (physical structuring) of anticorrosive coatings with nanoparticles in the range
TiO2 > ZnO > Al,O3 > SiO; has been established. The maximum physical interactions of the Van der Waals
type are formed by nanoparticles at extremely small amounts (0.005-0.010) wt.%. With an increase in
concentration to 0.02 wt.% of all nanoparticles in the gel fraction, hardness, adhesion, and impact strength
of coatings decrease, apparently due to a decrease in intermolecular interactions due to agglomeration of
excess nanoparticles. There is a correlation between the values of TST on the surface of nanoparticles, the
gel fraction and physico-mechanical properties of coatings. The chemical resistance of the coatings is in the
same range: TiO2 > ZnO > Al,03 > SiO; and it reaches its maximum at a concentration of 0.01 wt.%
nanoparticles. With the nanomodification of the model composition of ZGV-101, an improvement in the most
important operational properties is observed: linear shrinkage decreases and the heat resistance of the
model composition of ZGV-101 increases in the same range TiO; > ZnO > Al,O3 > SiO; with a maximum
effect at a concentration of all nanoparticles of 0.01 wt.%.

Keywords: nanoparticles, energy state of the surface, anticorrosive coatings, model composition of ZGV-101, gel

fraction, linear shrinkage, heat resistance.
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