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Silicon coating on graphite powders for anode of lithium-ion battery
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Abstract In present study, silicon was coated on the high crystalline graphite particles as core carbon using

chemical vapor deposition technique, and effect of the thin film silicon coating on electrochemical properties

was examined. Crystalline silicon was deposited on core graphite particles without the formation of SiC that

was inert with lithium. Charge capacity (Li de-intercalation) of the pristine carbon was successfully increased

up to 650 and 1120 mAh/g by coating with 12.1 and 29.6 mass% silicon, respectively. Capacity was

significantly decreased during the charge-discharge cycling for the sample of the graphite coated with 29.6

mass% silicon. Cycle ability was improved by decrease of the thickness of silicon film.
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Fig. 1 Preparation steps of carbon/silicon/ pyrocarbon composite materials for anode of lithium-ion battery
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Fig. 2 XRD patterns of original graphite particles with

diameter of 10 um and Si coated samples.

Fig. 312, 2—7 ¢ v ZWEETOFHRIE 10 . m O Bép
(@), ROV arka—7 7 LR, ® TEM
BEEZRLE, Yarva—T7 4 U TRIORHOREITL
BB THLIDOIZ L, 2 —TF 4 V7B ZIT, 25K
DML WV FEBEN TV HBRFNBESND, K 24
mass%®D Y I URHTH Lz EHZRB W T, 28RV Y =
VOERIZ, #tom THoTz,

NG-10 Bépicv ) arva—T 4 v 72 {To R B0 FK
WEAEREE»L, 27 OERHOEEIT, 360 mAhg! TH
SN, YV arE 10 mass%I—7 4 > 7 LT=REIOR
B3, 600 mAhg' BEICRY, Y Uara—F 4 70%
BREBIMCAEDRFETHDHZ L EHALMNC L, Fig 4
121X, NG5 Begnr WV arvza—T 4 7 LER
KoM F B Z R Lz, PIEFREMRIZBNT, 04
VAT ) a B8R/l 277 h—08hd Z L2k

Fig. 3 TEM images of original graphite particles with

diameter of 10 pm (a) and Si coated samples (b, c).
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Fig. 4 First charge / discharge curves of original graphite
(NG-5) and silicon - coated samples.
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Fig. 5 Change of charge capacities of original and

silicon-coated NG-5 with charge/discharge cycles.
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Fig. 6 Cycle ability of the samples coated with Si on the
graphite particles of NG-5 and NG-10.
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