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2. Mechanisms of multistage pyrolysis of hydrate cellulose impregnated with SiO2, and beta-SiC fibers formation

Pedepar:

1. MeTa po60TH - CTBOpPEHHS! Pi3NKO-XiMiYHMX OCHOB OTPUMMAaHHS BOJIOKOH Kap0Oily KpeMHilo Npy Mipostisi
riIpaTLeJII0I03HMX BOJIOKOH, IMIIPETHOBAHUX TUOKCUIOM KPEMHIIO, @ TAKOX LOCJIII)KEHHS IIPOLIECY
KapOOTepMiYHOTO CUHTE3Y I0JIIKPUCTAIiYHUX BOJIOKOH Kap0illy KpeMHilo, I0€IHAHOrO 3 iX Bickepusallielo.
MeTtogamu XiMIi4YHOTO aHasi3y, eIEKTPOHHOI MiKpocKorii, ['Y-CrIeKTPOCKOIIii, pEHTT€HIBCbKOIO Ta
TEpPMOTPaBiMETPUYHOTIO aHasi3iB, Ta paMaHiBCbKOi MiKpOCKOTii JOCTiI)KEHO CTPYKTYPY Ta CKiaj, yTBOPIOBaHUX (a3
Ha Pi3HUX CTAZisIX CUHTEe3Y BOJIOKOH Kapobiny KpeMHilo. BCTaHOBIEHO yTBOPEHHS OKCUKapOily KpEMHII0 IIp1
nipoJiizi, po3KJaf, SIKOro NpU3BOIUTh 10 GOPMYBaHHS BOJIOKOH 3i CTPYKTYPOIO, XapaKTEPHOIO 71 BUCOKOMIIIHUX
BOJIOKOH. BU3Ha4y€HO yMOBU Ta M€XaHi3M POCTY HUTKOBUAHUX KPUCTAJIIB [IPpY KAPOOTEPMIYHOMY CUHTE31 BOJIOKOH
Kap6iny kpemHio. OTprMaHi pe3yIbTaTy JOCTiIKEHHS CKJIalaloTh HAYKOBY 6a3y [1Jis1 CTBOPEHHS TeXHOJIOTIN

BOJIOKOH Ha OCHOBI Kap0illy KpeMHIi0 151 apMyBaHHS KOMIIO3ULITHMX MaTepiaiB.



2. Physical chemical fundamentals of SiC fibers synthesis during pyrolysis of hydrate cellulose fibers impregnated
with silica as well as joined carbothermal synthesis of polycrystalline SiC fibers and SiC whiskers are in the focus of
the thesis. Using methods of chemical analysis, TGA, XRD, SEM, TEM, IR-spectroscopy, Raman microspectroscopy
there were investigated structure and composition of as-formed phases at various stages of the synthesis. Silicon
oxycarbide formation during pyrolysis was found. Decomposition of silicon oxycarbide when heated leads to non-
porous structure fibers formation, which is proper for high-strength fibers. Conditions and mechanism of SiC
whiskers growth during carbothermal synthesis were determined. The results obtained represent a scientific base
for high-strength SiC fibers engineering.
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