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CYHEPTUAPO®OBHBIE U OJIEO®OBHBIE ITOKPBITHUSA
N3 HAHOYACTHULl OKCUJA KPEMHUA, ITOJIUITUJIEHUMHUHA
N INEPOTOPOKTUITPUITOKCUCHUIAHA

3. C. TYPUHAY, A. E. COJIOMSHCKUIY, T. H. TOJICTAS?

Yuctutyr xumun HoBbIx Matepuanos HAH Benapycu, yi. ®. Ckopunsi, 36, 220141, r. Munck, Benapychb
ZI/IHCTPITyT TeIIo- u MaccooOMena umenu A. B. JIeikoBa HAH Benapycu, yi. IT. Bposkw, 15, 220072, r. Musnck, benapycs

Lenv pabomevr — cozoanue cynepeudpo- u 01e0OOHbIX NOKPLIMUL HA OCHOBE HAHOYACTUY OKCUOA
kpemuus, noausmunenumuna u 1H, 1H, 2H, 2H-nepgpmopoxmunmpusmorcucunana (II®OTC) na nosepxwo-
CMAX MOHOKPUCMAIUYECKO20 KPEMHUS U CIAIU, KOMOopble MO2Yn Oblmb UCNOAb308AHbl O/ NOYYeHUs Ca-
MOOUUWAIOWUXCA NOBEPXHOCEL, NPEeNsMCMEYIOWUX 0CANCOCHUIO 3A2PA3HEeHUll U KOHOeHCayuu 61azu Ha
PA3TUYHBIX MAMEPUALax.

Hsyuena cmauusaemocms u mopgonozus nokpeimuil u3 namovacmuy okcuoa kpemnus (SiOz) u nonu-
amunenumuna (IIOH), cpopmuposannvix Ha NOOKOAHCKAX U3 MOHOKPUCAIIUYECKO20 KPEMHUA U CIATU MAD-
ku 12X17 memoodom nocnoiinoco ocadicoenus. Ilonyyennvie nokpvimusa obpabomanu IIPOTC memodom
yeHmpugyauposanusi, Ymo cnocobCmeo8alo NPOSGIEHUIO UMU CYREPSUOPOPOOHBIX U 01e0POOHBIX CBOLICMA.
Ioxazano, umo cynepeudpo- u 01e0¢hobHOCHb NOKPLIMUL OOCIMULAEMCS 30 CYem peibeqha no8epXHOCU U
cHudcenus nogepxnocmuoti suepeuu IIOOTC. Memodom cxanupyroweti 31eKmpoOHHOU MUKPOCKONUU NOKA-
3aHO, YMO NOKPLIMUSL UMEIOM CIMPYKMYPY € HAPYWEHHOU YeloCMHOCMbIO, d makdice oeekmamu 8 guoe
MpewuH U HacloeHull aziomMepamos HAHOYaACmuY oxcuoa kpemuus. J{ns nokpvimuti, cooepaicawux 60 croes
HIDU/SIO7 na kpemuuu u 80 crnoee na cmanu nocie Gpopmuposanus wa ux nogsepxnocmu cios I[IPOTC, oo-
cmuenymutii kpaegou yeon cmauusanusi (KYC) 6oooii cocmasun 153° u 154°, a eexcadexanom 123°u 126°.
Tucmepesuc cmauuganust 000U OAHHBIX NOKPLIMULL He Npegbluian 2°, umo makice noOmseepicoaem Hanudue
y Hux cynepeudpoghobuvix ceoticms. [anvneiuee ysenuuenue xonuvecmea cioee INDH/SiO2 npusooum k
ymernvutenuro ux KYC eo0otil u eexcadexarnom.

Karwuessble cioBa: cynepruapodobHocTs, oneopobdHocTs, 1H, 1H, 2H, 2H-1ephTOpOKTUNTPHITOKCHCHIIAH, OKCHJT
KPEMHHUS, TIOJIM3THIICHUMHUH, TTOCIOHHOE OCaXKACHHE, IIEPOX0BATOCTh, CMAYNBAEMOCTb.

SUPERHYDROPHOBIC AND OLEPHOBIC COATINGS
FROM SILICON OXIDE NANOPARTICLES, POLYETHYLENIMINE
AND PERFLUOROOCTILTRIETHOXYSILANE
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Purpose of the work is preparation of superhydro- and oleophobic coatings based on silica
nanoparticles, polyethyleneimine, and 1H, 1H, 2H, 2H-perfluorooctyltriethoxysilane (PFOTS) on the surface
of monocrystallic silicon and steel to obtain self-cleaning surfaces, preventing dirt deposition and moisture
condensation on various materials.

The wettability and morphology of layer-by-layer films based on silicon oxide (SiO2) nanoparticles and
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polyethylenimine (PEI) on the substrates of single-crystalline silicon and steel grade AISI 430 have been
studied. The coatings were treated with 1H, 1H, 2H, 2H-perfluorooctyltriethoxysilane by spin-coating meth-
od, which led to exhibiting of superhydrophobic and oleophobic properties. It is shown the surface superhy-
drophobicity is aimed through the combination of preassigned relief and and reducing the surface energy by
PFOTS. Scanning electron microscopy has shown that the coatings have a structure with impaired integrity
as well as defects in the form of cracks and layers of silicon oxide nanoparticles agglomerates. The water
contact angle reached 153° and 154° and that of hexadecane 123° and 126° for coatings containing 60 layers
of PEI/SiO; on silicon and 80 layers on steel respectively after the formation of a PFOTS layer on their sur-

face. The water contact angles hysteresis of these coatings did not exceed 2° which also confirms the pres-

ence of superhydrophobic properties. A further increase in the number of PEI/SiO; layers leads to a decrease
in their water and hexadecane contact angles.

Keywords: superhydrophobic coatings, oleophobicity, 1H, 1H, 2H, 2H-perfluorooctyltriethoxysilane, silicon oxide,

polyethylenimine, layer-by-layer deposition, roughness, wettability.
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