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UCCJEIOBAHUE BJIUAHUSA TOHKUX NOJUMEPHBIX IOKPBITUI
HA YJAEJIBHYIO IIOBEPXHOCTDb U OBBEM I1OP YIVIEPOJHBIX
COPBEHTOB

B. A. IIIEJIECTOBA®, JI. ®. UBAHOB, I1. H. TPAKOBHY

MHcTHTYT MEXaHHKH MeTayuIonoauMepHbIX cucteM uMmeHH B. A. Beinoro HAH benapycwu, yi. Kuposa, 32a, 246050, r. I'omens, benapycs

Dopmuposanue NOKPbIMul U3 23060t (hazvl HA NOBEPXHOCMU Y2LePOOHbIX GOJIOKOH S16Isiemcst dPex-
MUBHBIM MEeMOOOM YNPAGLEHUs. UX NOBEPXHOCHHbIMU U COPOYUOHHBIMU coticmeamu. [lens pabombl — u3y-
YUMb GIUSHUE MOHKUX NOTUMEPHBIX NOKPLIMULL, HAHOCUMbIX U3 2430601 ()a3bl HA Y2lepoOHble COPOeHmMbL, HA
UX YOeNbHYI0 NOBEPXHOCHb U 00BEM HOD.

Venepoouwiii éonoxnucmuoiii mamepuan AYT-M moouduyuposanu 6 nusxomemnepamypHou niazme
miaewezo paspsaoa 8 cpede mMempadmopdImuieHa U MemoooM 2a30(pa3noll noauMepuzayuu napa-
Kcunuiena. Memooom nHuskomemnepamypuou adcopoyuu azoma na anaiuzamope «NovaWin2y npoeenu
UCCAe008AHUSL YOCbHOU NOGEPXHOCIU U NOPUCIOU CIMPYKMYpbl cOpOenma 00 U nocie Mooupuyuposa-
Hus. M3omepmul adcopbyuu-decopbyuu azoma QuKCUpo8anu 6 unmepsaie OMHOCUMETbHbIX 0A6LeHUU
p/po = 0,0-1,0 npu memnepamype 77 K.

Pesynvmamol 3KCnepUMeHmos noKaA3aiu, Ymo nocie HaAHeCeHUusl (YMOPROIUMEPHO20 NOKPLIMUSL 8 Cpede
TDD yoenvnas niowads NOGEPXHOCMU COPOEHMA HE3HAYUMEIbHO CHUNCAEMCS NO CPAGHEHUIO C UCXO OHbIM
00pA3YOM, 8EPOSIMHO, 3a CHEem YACMUYHOU 3aKYNOPKU MUKponop. Paduyc me3onop ne mensemcs, HO ux 00b-
eM U YOelnbHAsl NOBEPXHOCHb YELIUNUBAEMCS. DMO CEUOEMENbCMEYyem 0 MOM, YMo 8 Welu U Nopbl CPeOHe20
pazmepa (Me30n0pbl) AKMUBHBLE KOMILOHEHMbL 2A3601 CPeObl He NPOHUKAIOM, U He 00pA3YIOm HA UX CIEHKAX
HOKpbIMUsl. YCmanoeneHo, umo HaHecenue NOKPbIMuUs HPUEOOUm K NoseleHulo Hoewvix Mesonop. Ilo-
BUOUMOMY, NOKPLIMUE OCANCOAEMCSL GHYMPU MAKPOROP, NPUSHOCUM OONOTHUMENLHYIO WEPOXO08AMOCHb 8
@opmy nogepxnocmu u cnocobcmeyem obpaz06anuo dONoaHUmMeNbHbIX Mezonop. Ilokasana 3a6ucumocmo
BeUNUNHBL YOETbHOU NOBEPXHOCIU U 00beMa nop om muna nokpvimusi. Iloau-napa-KCuruienosoe nokpvimue
npusooum K ommedeHHbIM Ipexmam 8 6oiee GbipadcenHol (opme, wem GMONoIUMepHoe NOKpvlmue.
Yoenvnasa niowaos nosepxnocmu no memoody BET copbenma cnuocaemces na 10%, a ons muxponop — Ha
5%. Paouyc me3onop, no-npedxcmuemy, He MeHAemcs, HO ux obvem yeeauuusaemcs na 60%. CHuowcenue
VOENbHOU NOBEPXHOCIU MUKPONOP bIpadicaemcs 6 hopme sucmepesuca usomepmuvl aocopoyuu-oecopoyuu,
KOMOpasi He 3aKpbléaencsi NOJIHOCHbIO, YMO CEUOEMENbCMEYem 0 YACMUYHOU 3aKYROpPKe MUKPOROP ROJU-
RApa-KCUIULEHOBbIM NOKDLIMUEM.

KiroueBble cJI0Ba: YriiepoaHbIii COPOCHT, HU3KOTEMIIEpaTypHasl IUia3Ma, TeTpadTOpITHIIeH, TOKPhITHE, ra3odas-
Hasl TOJMMEPHU3aLsl, MOJU-Iapa-KCIWINICH, YICIbHas IOBEPXHOCTh, HOPHCTasl CTPYKTYpa,
00beM 1op.
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The formation of coatings from the gas phase on the surface of carbon fibers is an effective method of
controlling their surface and sorption properties. The aim of the work is to study the effect of thin polymer
coatings applied onto carbon sorbents from the gas phase on their specific surface area and pore volume.

The carbon fiber material AUT-M was modified in a low-temperature glow discharge plasma in a tet-
rafluoroethylene medium and by the gas-phase polymerization of para-xylylene. The specific surface area
and porous structure of the sorbent were studied by the method of low-temperature nitrogen adsorption on
the NovaWin2 analyzer before and after modification. Nitrogen adsorption-desorption isotherms were fixed
in the range of relative pressures p/po = 0.0-1.0 at a temperature of 77 K.

The experimental results showed that the specific surface area of the sorbent after applying a fluoro-
polymer coating in a TFE medium decreases slightly compared to the original sample probably due to
partial blockage of micropores. The radius of mesopores does not change but their volume and specific
surface area increases. This indicates that the active components of the gaseous medium do not penetrate
into the cracks and medium size pores (mesopores) and do not form coatings on their walls. It was found that
the coating leads to the appearance of new mesopores. Probably, the coating is deposited inside the
macropores, brings addi-tional roughness to the shape of the surface and contributes to the formation of
additional mesopores. Poly-para-xylylene coating leads to the noted effects to a greater extent than a
fluoropolymer coating. The specific surface area according to the BET sorbent method is reduced by 10%
and by 5% for micropores. The meso-pores radius as before does not change. But their volume increases by
60%. The decrease in the micropores specific surface area is expressed as the hysteresis form of the
adsorption-desorption isotherm which does not completely close. This curve form indicates partial blockage
of micropores by poly-para-xylylene coating.

Keywords: carbon sorbent, low-temperature plasma, tetrafluoroethylene, coating, gas-phase polymerization, poly-

para-xylylene, specific surface area, porous structure, pore volume.
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