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Abstract : Titania-silica composite materials were obtained by sol-gel method from TiCl, and TEOS precusors,
and they were applied to anode materials of lithium fon battery. Uniformly distributed composite materials can
be manufactured by sol-gel method, The composite materials were heat treated by microwave to obtain materials
with new properties. The experimental variables were composition of the material, heat treatment temperature,
and microwave exposure. The structure and surface properties of the materials were analyzed by XRD, SEM, and
the electrochemical capacity was measured with charge/discharge cycler,
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Table 1. The mole fraction and gelation time of titania-silica
oxide composites

Sample (%?gﬁfggﬁg ) tGi;::tigf; Heating condition
T20-400air 20 @ 80 22 4007C, air
T40-400air 40 : 60 14 4007, air
T50-400ais S0 50 16 4007, air
T60-400air 60 @ 40 11.5 4007, air
T80-400air 80 : 20 8 400°C, air
T50-500air 50 : 50 16 5007, air
T50-600air 50 : 50 16 G00C, air
T50-700air S0 : 50 16 700°C, air
T50-800air S0 : 50 16 800, air
T50-80air 50 : 50 16 drying

TS0m 50 : 50 16 Microwave Smin, air

T50m-400air 50 : 50 16 Microwave Smin,

400°C, air

T FAAe] e Edo|=g o3 n2A Exst] S
& Azstgich i F o 2l BEHE AREs s, el
£ IM LiPF7) &89 $uulrt 1:1:1<] EC‘DMC.EMC(E]]EL
w07 A1) fAANAE ALEHAT Felohe PPAE
Celgard 25008 AR§-8d half cell 2] %} Y«}]tj?_ A A B A sl
o, coin-type CR2032 cell el ¥ a9t}

zk Al Xeray diffraction (XRD, Bruker D-5000)& Al

slod 10-60°Afol oA F-A8hdan, Ay xte) EHTERE
s 218 scanning electron microscope (SEM, Carl

Zeissyg Abgskelel el &gkl r] (Maccor, Series-4000)
& olgslo] MBUE 0.2 mAem’ol] W Alo)g B g

< 383k

TiCl, | | EtOH | | H,0

I | l |
A4
Gelation at R.T.

+
Drying at 80 C
v

Calcined by different temperature

Grinding and sieving

+

Analysis by some instruments

Figure 1. Flow diagram of manufacturing titania-silica oxide
composites by sol-gel method.
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Figure 2. XRD images of the titania-silica oxide composites
(a) with various compositions, and (b) with various
heat treatment temperature (R : rutile phase of
titania).
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Figure 3. SEM images of the titania-silica oxide composites,
(a) T50-500air, (b) T50-600air, (c) T50-700air, and
(d) T50-800air.
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Figure 4. SEM images of the titania-silica oxide composites,
(a) T50-80air drying, (b) T50m (microwave
treatment 5 min after drying), (c) T50-400air,
and (d) TS0m- 400air (400°C after microwave
treatment of 5 min).
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Figure 5. Cycling performances of titania-silica oxide composites
(a) with various compositions heat treated in air, (b)
with or without microwave treatment in air, and (c)
with various heat treatment temperature in air.
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