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Anode performance of non-graphitizing carbon fiber coated with pyrocarbon
for lithium ion battery
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Abstract Pyrolytic carbon (pyrocarbon) was coated on the low crystalline non-graphitizing carbon fiber for

the anode material of lithium-ion battery at 950°C from C;Hg(30%)-H, gas system using pressure-pulsed

chemical vapor infiltration. Carbon fiber was coated with the dense pyrocarbon film having the laminar texture

and the low surface area of 1.9 m?g”'. It was revealed from XRD and Raman spectroscopy that the crystallinity

of pyrocarbon is higher than that of the core carbon. Irreversible capacity was reduced by coating with 8 mass%

pyrocarbon. Under the condition of high current density in charge-discharge cycles, the pyrocarbon-coated

sample showed the excellent anode performance compared with the original carbon fiber.
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Structural properties of original carbon fiber substrate and pyrolytic carbon (pyro-C) coated samples.

;J ;ig'ger of gf;elt—(si ér.';u:t:;:on of z:;zr_acg? Lh;:‘kness of XRD do /. Raman Rvalue 2]23;|surface area /
Original 0 0 0.386 1.8 223
500 8.3 - 0.358 1.4 1.89
1000 19.8 0.11 0.355 1.4 1.46
5000 39,7 0.52 0.353 1.3 0.81
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Table 2

Reversible and irreversible capacity date of original carbon fiber substrate and pyrolytic carbon (pyro-C) coated samples.

Mass fraction of

Current density /

Reversible capacity / Irreversible capacity /

Sample Electrolyte pyrocarbon / % mAg’ Ahg mAhg’!
(a) original EC/DEC 0 30 480 180

(b) EC/DEC 18 30 489 96

(c) original PC 0 60 465 132

(d) PC 19 60 475 72

(e) original EC/DEC 0 1500 425 -

(H EC/DEC 18 1500 465 -

Cycle number: (a)-(d), first cycle; (e) and (), 10th cycle.
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Fig. 1 Charge-discharge curves of original carbon fiber

substrate (a) and samples coated with 8 mass% (b) and 65 mass%

(c) pyrolytic carbon.
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Fig. 2 Charge (Li" deintercaration) curves of original carbon
fiber substrate (a) and 8 mass% pyrolytic carbon coated sample

(b) at several current densities.
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Fig. 3 Nyquist plots of original carbon fiber substrate and 8
mass% pyrolytic carbon coated sample in EC/DEC (a) and PC (b)

based electrolytes.
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