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Chemical Vapor Infiltration
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Abstract Using the pressure-pulsed chemical vapor infiltration technique, pyrocarbon particles was deposited at low temperature

below 1100 °C from the source gases of C¢Hg (6%)-H, into Ni-foam as catalyst. It was found by XRD and Raman spectroscopy that

high crystalline pyrocarbon particles having mainly graphite phase were deposited at 800~900 °C. For the samples obtained at 900 °C

or lower, the charge-discharge behaviors were similar to that of high crystalline natural graphite. The sample obtained at 850 °C

showed the highest reversible capacity of 352mAhg™ at a current density of 30mA/g, and 87% of the capacity was maintained even

at 3000mAg™.
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Fig. 1 XRD patterns of pyrolytic carbons. Patterns in (a)
were measured using as-infiltrated bulky samples with Ni
catalyst, and patterns in (b) were measured using carbon

powders after removing Ni.
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Table 1  Structural data of natural graphite (NG7) and pyrolytic carbons.
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CVItemp. XRD Raman spectroscopy BET surface
/°C Lattice constant Crystallite size R values FWHMg area /m’g’
doop/nm  ag/nm Lc(002)/nm La(110)/nm (In/Ig) fem™
1100 03356  0.2462 150 350 0.82 95 22
1000 03357  0.2461 100 160 0.79 82 45
950 03357  0.2461 95 130 0.73 85 4.9
900 03358  0.2461 72 110 0.32 57 9.0
850 03360  0.2462 50 69 0.23 50 11
800 03362  0.2461 37 53 0.24 49 13
750 03363  0.2460 34 39 0.76 54 16
700 03363  0.2460 26 33 1.17 66 32
650 — — — — 1.64 73 —
NG7 03354  0.2461 180 510 0.21 40 4.8
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Fig. 2 Raman spectra of pyrolytic carbons deposited into
foamed Ni.
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Fig. 3 Charge-discharge curves of pyrocarbon deposited at
850°C and 1100 °C under current density of 30mAg™.
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Fig. 3 Capacity of pyrocarbon deposited at 850 °C ( @ ) and
natural graphite ( @ ) as a function of current density in
charging (Li de-intercalation). Current density in discharging

is kept at 30 mAg™.
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