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BJIMAHUE BBICOKOAUCIIEPCHOT'O OKCHUJA KPEMHUA (1V)
HA ITPONECC ®OPMHUPOBAHMS ITOJIMAKPUJIOHUTPUJIBHBIX
BOJIOKOH

JI. A. IIEPBUHA®, M. A. BYIKYTE, A. A. CEMEHOBUY, 4. 10. PYJIEHOK, U. C. PAJIKOBCKHIA

Benopycckuii rocyaapcTBEHHbIH YHUBEPCUTET MUIIEBBIX U XMMHUYECKUX TeXHONorui, np-t lmunara, 3, 212027, r. Morunes, benapycs

Lenv pabomvl — ananu3 61usHUA 6bICOKOOUCNEPCHBIX yacmuy okcuoa kpemruus (IV) 6 conocmaenenuu
¢ uacmuyamu oxcuoa mumara (IV), 6600umMbIx 6 NPAOUTLHBLL PACMEOP HA OCHOBE BOIOKHOOOPA3VIOWE20
mepcononumepa aKpUIOHUMpPUILd, MEMUIAKPUIAMA U 2-aKpuiamuo-2-memuinponancyib@OoKUcionsl 6 Ou-
Memuapopmamude, Ha 0cobenHoCmU Npoyecca POPMUPOBAHUsL NO OUMEMULPOPMAMUOHOMY Memody No-
JTUAKPUTOHUMPUTLHBIX BOJIOKOH CO CNeYUATbHBIMU C8OLICMEAMU.

H3yuenvl peonozuyeckue ceolicmsea npsAOUTbHbIX pacmeopos Ha 0CHO8E NPOMBIUIEHHO20 80OKHO0OPA3YIO-
Wezo mepconoauMepa  aKpUIOHUMPUNA, MeMUIAKpUIama, 2-akpuiamuo-2-Memuinponancyib@QOKUCIomsl U
HaHopazmepHovix yacmuy okcuoa kpemuusi (1V) mapox Aerosil R972 u Aerosil A200, a makoice oxcuoa mumana
(IV) 6 oumemungpopmamuoe.

Iloxazano, 4mo npaoubHvle pacmeopel, cooepiucawjue yYKaanuvle HaHOUACTUYbl, He NPOAGIAIOM AHO-
Manuu 8A3KOCMHBIX CE0UCME 8 8bIOPAHHBIX YCA0BUAX dKcnepumenma. OmmeueHo uusHue cooepuHcanus u
XUMUYECKOU NPupoObl HAHOPASMEPHBIX YACMUY HA OUHAMUYECKVIO 8A3KOCMb NPAOUNbHBIX dcuokocmel. B
pesyrvmame YibmpasgyKo8ou 00pabomKu OUHAMUYECKAs 8A3KOCMb MOOUDUYUDOBAHHBIX NPAOUTLHBIX PAC-
MEOPO8, 8 YEIOM, CHUICACHICS.

Yemanoenena menoenyus anmubammuoeo enusHus 2uOpOPuabHbIX U 2UOPOPOOHBIX HAHOPAZMEPHBIX Yd-
cmuy oxcuoa kpemuusi (IV) na cnocobrocmu k degpopmayuu pacmaxiceHust cmpyu npsaouirbHOU HCUOKOCIU U
dopmupylowuxcsa u3 Hee 2e1b-80JN0KOH, A MAKHCE CYXUX 80I0KOH NPU TEPMOOPUEHMAYUOHHOM SbIMALUEA-
Huu. IIpu 3mom chocodnocms K ycaoke NOxy4eHHbIX 8OIOKOH NO Mepe Y8eNUUeHUs COOePHCAHUSA 8 HUX HAHO-
PA3MEPHBIX yacmuy a1000U npupoosbl CHUICAEHCAL.

Ha ocnoge ananusa cmpykmypHo-mopgonocuveckux ocobenHocmeti 8010KOH, MOOUDPUYUDOBAHHBIX
HanopazmepHuiMu yacmuyamu okcuoa xpemuus (IV) u oxcuoa mumana (IV), noxazamo, umo 6eedeHue
OQHHBIX MOOUDUKAMOPOS OKA3bI6aem onpedeseHHoe GIuAHUe Ha Npoyecc PopMuposanus HaOMOIeKyIAp-
HOU CMPYKMYpbl 60A0KOH U ux moponozuio. IIpu smom Haruuue euopo@uibHbIX HAHOPA3MEPHBIX YACMUY
oxcuda kpemuus (IV) 6 cmpykmype nonuakpuiOHUmMpUIbHbIX 60JI0KOH NO3605€EN NOBbICUNDb UX PABHOBEC-
HOe 671a20C00epiicanue.

KaioueBble c1oBa: cornonMep, akpWIOHHUTPHI, METWIAKPHWIAT, 2-aKpHIaMU/-2-METHIIPONAaHCYIb()OKHCIOTA,
NPSAMIBHBIN PacTBOP, HAHOPA3MEPHBIE YaCTHIbI, PEOJIOTHSI, BOJIOKHO, (POPMOBaHHE.

THE EFFECT OF HIGHLY DISPERSED SILICON (1V) OXIDE ON
FORMATION PROCESS OF THE POLYACRYLONITRILE FIBERS

L. A. SHCHERBINA®, I. A. BUDKUTE, A. A. SEMENOVICH, YA. YU. RUDENOK, I. S. RADKOVSKY

Belarusian State University of Food and Chemical Technologies, Schmidt Ave., 3, 212027, Mogilev, Belarus

The purpose of the work is to analyze the influence of highly dispersed particles of silicon (1V) oxide in com-
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parison with particles of titanium (IV) oxide introduced into a spinning solution based on a fiber-forming tercopol-
ymer of acrylonitrile, methyl acrylate and 2-acrylamide-2-methylpropanesulfonic acid in dimethylformamide, on
the forming features of polyacrylonitrile fibers with special properties using the dimethylformamide method.

The rheological properties of spinning solutions based on industrial fiber-forming tercopolymer acrylo-
nitrile, methyl acrylate and 2-acrylamide-2-methylpropanesulfonic acid and nano-sized particles of silicon
(IV) oxide of the Aerosil R972 and Aerosil A200 brands, as well as oxide titanium (IV) in dimethylformamide.

It has been shown that spinning solutions containing these nanoparticles do not exhibit anomalies in
viscosity properties under the selected experimental conditions. The influence of the content and chemical
nature of nano-sized particles on the dynamic viscosity of spinning liquids is noted. As a result of ultrasonic
treatment, the dynamic viscosity of modified spinning solutions is generally reduced.

A tendency has been established for the antibacterial influence of hydrophilic and hydrophobic nanosized
particles of silicon (IV) oxide on the tensile deformation ability of the spinning liquid jet and the gel fibers
formed from it, as well as dry fibers during thermal orientation drawing. At the same time, the ability to shrink-
age the resulting fibers decreases as the content of nano-sized particles of any nature in them increases.

Based on an analysis of the structural and morphological features of fibers modified with nano-sized
particles of silicon (V) oxide and titanium oxide (1V), it is shown that the introduction of these modifiers has
a certain effect on the process of formation of the supramolecular structure of fibers and their morphology.
At the same time, the presence of hydrophilic nanosized particles of silicon (IV) oxide in the structure of pol-
yacrylonitrile fibers makes it possible to increase their equilibrium moisture content.

Keywords: copolymer, acrylonitrile, methyl acrylate, 2-acrylamide-2-methylpropanesulfonic acid, spinning solu-

tion, nano-sized particles, rheology, fiber, spinning.
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