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ABSTRACT CoSbz compounds with different particle size have been prepared and studied as the
potential anode materials for lithium—ion batteries. It is shown that the reversible capacities of CoSbs
electrode in the first cycle increase with the decrease of particle size of the materials from 385 mAhg~!
for the coarse powders (about 6 um) to 586 mAhg~! for the ball milled fine powders (smaller than
100 nm). The irreversible capacities in the first cycle have been considered being caused mainly by the
breakage of CoSbg particles for the micrometer sized powders and by the oxidization of lithium for the
nanometer sized powders. It is found that the capacity retention during cycling of the ball milled CoSbg
powders is poorer than what expected due to the granular structures, although its volume reversible
capacity remains higher than 1.6 Ah(cm)~3 after 50 cycles, which is almost twice that of graphite. »
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VUi R 98% R &R AR LT B EANER 14 mm | K 100 mm A FEEH,
HEZEZE 0.1 Pa Fd, HFHINHZF] 1100°C 481 6 h, SR/E7E 600°C IRk 240 h. 1B ZFIH CoAss
L5t HAE CoSbs FHEH T LA BRI I A 50 um(300 H) 1 38.5 um(400 B) Fioik, /IR
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Fig.1 XRD patterns of CoSbz sample an- ﬁﬁiﬂfg%ﬂ}?ﬁﬁﬂ‘fﬁd‘“ﬁ@%?ﬁ
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Bl 2 #E 600°C iB:k 240 h #] CoSbs #1%x# SEM fl TEM 47
Fig.2 SEM and TEM pictures of the 600°C 240 h annealed CoSbs powders (a) —50 um (SEM),
(b) —38.5 um (SEM), (c) ball milled (SEM), (d) ball milled (TEM)

16} -50 um powders
o8|,
-
5 O ———————
= - -385 um powders
:{ 1.2F
(7]
>
v 0.4 E\
(o]
g , \ . A
‘g‘ 1.6 ball milled powderg
0.8t
0 \ \ .
0 400 800

Capacity / mah.g-!
3 CoSbs HIMRAT 5 KIEIH L EARHIZ
Fig.3 Voltage profiles for the first five cycles
of CoSbsz with 20 mAg™" current
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Fig.4 Curves of reversible capacity vs cycle (the slopes of the curves give the re-
number of the CoSbs electrode with 20 sistances due to the electrode polariza-
mAg~! current for first five cycles and tion)

100 mAg~! current for the rest cycles
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