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Abstract : Tin-based materials for lithium ion battery have been proposed as new anode candidates owing to their higher specific
capacity and relatively high lithium insertion potential. Tin-based materials have been extensively studied as possible replacements
for carbon anodes in lithium ion batteries. However, the large volume expansion results in severe particle cracking with loss of
electrical contact, giving irreversible capacity losses which prevent the widespread use of tin-based materials in lithium batteries.
So remaining studies of tin-based materials are alleviating volume expansion and improving cycle performance. In this work,
Sn0»-SiO> composites were manufactured with sol-gel method to overcome their volume expansion. Carbon was coated with 10
vol% propylene gas. The characteristics of active material and the effect of heat treatment were investigated with TG/DTA, XRD,
SEM and FT-IR. Electrochemical characteristics of these composites were measured with CR2032 type coin cells. Carbon coated
Sn0,-Si0; at 300 C heat treatment showed the best electrochemical performance.

Keywords : Lithium ion battery, SnO,, SiO,, Carbon coating, Anode material
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Figure 1. TG/DTA curves of Sn0,-SiO, composite.
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Figure 2. XRD patterns of Sn0,-SiO, without carbon coating at
different heat treatment temperature.
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Figure 3. FT-IR spectra of Sn0»-SiO, composite after heat treat-
ment.
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Figure 4. SEM images of SnO,-SiO,/C after heat treatment at (a) 300 C(x 30,000), (b) 500 C(x 30,000), (¢) 700 ‘C(x 30,000), and (d) 900 CT(x

30,000).
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Figure 5. Electric conductivity of SnO»-SiO, heated at 300 C.
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Figure 6. Charge-discharge curves of SnO,-SiO, composite without
carbon coating at different heating conditions; (a) 300 C
and (b) 900 C.
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Figure 7. Charge-discharge curves of Sn0,-SiO, composite with
carbon coating at different heating conditions; (a) 300 C
and (b) 900 C.
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Table 1. Charge/discharge capacity, efficiency and retention ratio

of cells
Discharge | Charge | Effi- | Capacity
Cycle . - . .
Electrode number capacity | capacity | ciency | retention
(mAh/g) | (mAh/g)| (%) | ratio(%)
Ist 521 261 50 100
1020 2nd 365 269 73 70
nLL2-d10L7
300 C 6th 284 236 83 54
16th 156 143 91 29
20th 87 82 94 16
Ist 1037 417 40 100
100 2nd 524 428 81 50
nL2-d10L7
900 C 6th 358 339 94 34
16th 180 166 92 17
20th 103 96 93 10
Ist 921 501 54 100
$10.Si0 /C 2nd 540 461 85 58
nL2->102
300 C 6th 426 402 94 46
16th 304 292 96 33
20th 206 200 97 22
Ist 1133 639 56 100
1050 /C 2nd 622 526 84 54
nL2->102
900 C 6th 453 442 97 39
16th 224 219 97 19
20th 126 123 97 11

Efficiency = (charge capacity/ discharge capacity) x 100
Capacity retention ratio = (discharge capacity/ 1st discharge capa-
city) x 100
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