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Abstract Effect of microwave heat-treatment processing on the electrical conductivity and crystallization behavior for
the Li,0-25i0,-xCuO glasses with various CuO contents was compared with that of conventional heat-treatment
processing. The electrical conductivities of samples heat-treated at 500C by different heat-treatment processing were
increased with increasing CuO content and higher electrical conductivities were obtained from microwave heat-treated
samples. From the result of XRD analyses, microwave heat-treatment processing enhanced the degree of crystallization
in the formation of LiS1,0s, Li;Cus(Si,0,),, and Li;Cu,O; crystalline phases. The electrical conductivities of Ly0-2Si0,-
1.3Cu0 (30 mol% CuQ) glass heat-treated at 500°C for 30 min under conventional and microwave heat-treatment
processing were 0.11X10™ and 0.68x10™ (Qcm)™ at room temperature, respectively. It was speculated that microwave
energy enhanced the degree of crystallization and increased electrical conductivity in the samples.
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Table 1
Chemical composition of Li0-25i0,-xCu0O (x = 0.3, 0.7,
1.3) glass

Constiuents Nominal composition (mol%)

1 I I
Si0, 60.0 53.3 47.0
Li,O 30.0 27.0 23.0
CuO 10.0 20.0 30.0
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Fig. 1. Flow chart for the preparation of samples.
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Fig. 2. Schematic diagram of microwave heating system.
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Fig. 3. Glass forming region for L1,0-2Si0,-CuQ system.
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Fig. 4. XRD patterns of the Li,0-25i0,-0.3Cu0 (10 mol%

CuO) glass (a) conventionally and (b) microwave heat-
treated at 500°C for various times.
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Fig. 5. XRD patterns of the L,0-25i0,-0.7Cu0 (20 mol%
CuO) glass (a) conventionally and (b) microwave heat-
treated at 500°C for various times.
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Fig. 6. XRD patterns of the L,0-25i0,-1.3CuO (30 mol%

CuO) glass (a) conventionally and (b) microwave heat-
treated at 500°C for various times.
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Fig. 7. Electrical conductivities as a function of heat-
treatment time for the Li{0-2Si0,-xCuO glasses. The
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conventional and microwave heat-treatments, respectively,
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