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Abstract The crystallization behaviors and electrical conductivities of the glasses heat-treated at various times and
temperatures in the CuO-Bi,0,- V0 glass system were investigated. Among glass samples with various compositions,
the highest conductivity obtained in the 31CuQO-14Bi,0;-55V:0s {(mol%) glass sample. The 31Cu0- 14Bi,0:-55V,0s
(mol%) glass sample crystallized by heat treatment at 358C for 8h had 2.67x 107*Q 'cm™', which was much high
value as a solid electrolyte. Compared to the glass sample, the heat-treated glass sample was increased in conductivity

by an order of 10°-10* due to the formation and growth of BiVO, and CuVO; crystals.
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Table 1. Chemical compositions and physical properities in the Bi,0s-CuO-V,0; system

Cheml,C&,ﬂ Phase after Crystallization peak Conductivity after
Composition . ook
quenching® temperature**(TC) heat-treatment
(mol%)
Bi:0, CuO V.05 st 2nd 3rd (X102 'ermn™")

3 20 77 glass 292 390 3.83

3 0 57 glass 297 363 4.70

5 25 75 glass 315 351 418 4.12

5 30 70 glass 295 345 713

5 40 55 glass 313 365 413 9.65

10 15 75 glass 302 390 417 426

10 20 70 glass 320 370 7.90

10 25 65 glass 315 370 9.40

10 30 60 glass 328 370 15.10

10 40 55 glass 320 353 9.87

12 33 55 glass 320 353 7.65

14 31 55 glass 332 358 420 26.70

16 29 55 glass 335 350 464

20 5 55 glass 333 356 6.51

25 5 60 crystal + glass

25 5 50 crystal + glass

30 0 70 crystal

30 20 50 crystal

30 30 40 crystal

40 0 60 crystal

*determined by X-ray diffraction
**determined by DTA analysis

***heat-treated for 8h at 2nd crystallization peak temperature of each sample
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Fig. 1. Compositions studied in the CuO- Bi.Os- V05 system ;
@ for glass, O for glass and crystal, and ® for crystal.
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Fig. 2. Electrical conductivity vs. CuO/Bi.0; mol rate at fixed
composition of 55mol% V.0s; in the CuO-Bi0s-V.0s glass
system.
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Fig. 3. DTA curve of the 31CuQ- 14Bi;0s-55V,0s(mol%) glass
at heating rate, 10°C/min.

Table 2. Heat- treatment condition of the 31Cu0O-14Bi,0;
-15V,0s(mol%) glass

Heat-treatment time (h) 4 8 12 16
332 358 382 400 450

Heat-treatment temperature (TC)
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Fig. 4. XRD patterns of the 31CuO-~14Bi,0s-55V.0{mol%)
glass heat-treated at 358C for various times.
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Fig. 5. XRD patterns of the 31Cu0-14Bi.0:- V:0s(mol%) glass
heat-treated at various temperatures for 8h.
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Fig. 6. Variation of electrical conductivity as a function of tem-
perature in the 31CuO-14Bi,0:~-55V:0:(mol%) glass heat-
treated at 358°C for various times.

0.25
®  No heat-treatment b
020 b ® 358C )
A 332°C °
[ ®
v 400°C °
015 | ,
- ® 450°C ®
5 .
- L ®
Ry 0.10 .
e [ ]
[} ..
0.05 [ o’
»®® A“ A%,vv
0.00 - .“““nnnntn
0 50 100 150 200

Temperature ("C)

Fig. 7. Variation of electrical conductivity as a function of tem-
perature in the 31CuO-14Bi,0;-55V.0s(mol%) glass heat-
treated at various temperatures for 8h.
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