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Abstract: SnO:-graphite composites were prepared by homogeneous precipitation technique using SnCls as starting
materials and urea as precipitator. The SnO2-graphite composites were characterized by various electrochemical
methods in combination with powder X-ray diffraction ( XRD), scanning electron microscope ( SEM), thermo-
gravimertric (T G) analysis and differential thermal analysis (DT A). Results show that SnO2-graphite composites
have good reversible capacities and cycle life, although their irreversible capacity losses in the first cycles are very
high because of the electro-reduction to convert the SnO: into Sn and the SEI formation both on the surfaces of
graphite and SnO2. SnO2-graphite composites deliver a charge capacity of more than 520 mA * h/ g and the capacity
loss per cycle is about 0. 6% after being cycled 30 times, which indicates that SnO2-graphite composites are promis-

ing anode materials for Li ion battery applications.
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Fig.1 TG —DTA curves of SnO2-graphite
composites with 30% Sn0O2
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Fig.2 XRD patterns for precursor (a) and
SnO2-graphite composite with 30% SnO-
heat-treated at 600 C for 4 h (b)
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Fig. 4 First discharge and charge curve of
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Table 1 Comparison of electrochemical
properties of SnO2-graphite composites with

different SnO, content

. First cycle First cycle
Specific . ;

w(Sn02)/ . capacity coulombic
capacity/ L Ri20

% A% jys g1 loss/ efficiency/

(m & ) (mAcheg ) %

0 296 37 89 100
10 329 605 35 98
20 397 558 42 93
30 520 476 52 88
50 565 480 54 84
100 753 662 53 67

T he specific capacity is calculated with the total mass of SnO2 and
graphite as the mass of active material; Ri/20 denotes the ratio of the
20th cycle specific capacity to 1st cycle specific capacity.
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Table 2 Data of first charge discharge
cycle of SnO2-graphite composites with
30% SnO: heat-treated

at 600 C for various times

Calcining  First discharge First charge Coulombic
time/ capacity/ capacity/ efficiency/
h (mA*heg 1 (mA*heg 1 %
2 993.2 509.5 51.3
4 996.0 520.0 52.2
6 1048. 1 531.4 50.7

Bl 7 FTon A 600 CHB e AN [R) B 18] i) 4% B2
30% Sn0. MIE A G ERE . oI L, Rl B be
I TE] R30S E R MG P Re W B AR GF . IX ] g
5600 CHEHE2h 4 h Al 6 h 1% 30% Sn0: (K]

REHE: 20 A 5 KR B IRFF R 571485, 8%

88.0% 89.2% . X5 E AW Bk A K ARSI 5]
GIEINE ST

540
~ e—2h
b 520 v-—4h
= L +—6h
<
é 500
>
S 480
2
8
o 460+
=
8
S 440}
420 1 1 | 1 1
0 4 8 12 16 20

Cycle number

K7 600 CAN [l o Inf 1] 61 46 1)

& 30% Sn02 & K MIEH g
Fig. 7 Cyclability of SnO2-graphite
composites with 30% SnO2 content

heat-treated at 600 C for different time
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