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Catalytic Graphitization of PAN-based Carbon Fibers by Y ttrium
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Abstract: A yttrium layer was electrodeposited on the surface of PAN-based carbon fibers in yttrium

nitrate ethanol solution ,and the corresponding morphology of the yttrium layer was investigated through

scan electron microscopy . The loading mass of the yttrium on the surface of PAN-based carbon fibers was

controlled by the charge during the electrochemical deposition. The effect of yttrium on catalytic graphiti-

zation of PAN-based carbon fibers was investigated by X-ray diffraction (XRD). The mean crystallite size

(Le¢) and the interlayer spacing (dwz ) were calculated with the Scherrer equation and the Bragg equation

respectively . The corresponding results have indicated that yttrium has a good effect on the catalytic
graphitization of PAN-based carbon fibers . At the high treatment temperature of 2 400 “C and with a yttri-

um content of 20% , the value of di: is 3.362 A . The catalytic mechanism of yttrium was also discussed .
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Fig.1 The SEM images of PAN-based carbon fibers
without (a) and with (b) electrodeposited yttrium layer
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Fig. 2 XRD patterns of PAN-based carbon fibers
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Fig. 3 EDS spectra of PAN-based carbon fibers
at HTT = 2 400 °C (wy =20% )
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Fig. 4 XRD patterns of PAN-based carbon fibers with
different yttrium content at HTT = 2 400 C
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Tab.1 The effect of the yttrium content on
dyz » L (002) and the graphitization degree of
PAN-based carbon fibers (HTT = 2 400 C)

wy /% dooz //n\ L. /A g/%
5 3.410 68 35
10 3.397 84 50
15 3.377 145 73
20 3.362 263 90
30 3.407 65 40
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Fig. 5 XRD patterns of PAN-based carbon fibers with
20% yttrium at different HTT
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Tab.2 The values of dw: . L (002) and the graphitization
degree of PAN-based carbon fibers heat-treated at different
temperatures (the yttrium content is 206 )

HTT /C dooz /A L./A /%
1200 3.451 N.A N.A
1 600 3.396 124 51
2 000 3.384 138 65
2 400 3.362 263 90
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