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Abstract Vanadate glasses using B.O; as a network former and with CuO additive were mainly investigated in rela-
tion to electrical properties. Crystalline phases formed by heat-treatment in each composition were examined and dc
electrical conductivity changes of the glasses were analyzed. Crystalline phases were identified as V10, - CuV.0, and
B-CuV.0s by XRD analysis. Crystallization degrees of V.0 and f~CuV.,0s were little changed with heat-treatment
time, but those of a-CuV.,0,; were changed sharply with heat-treatment time. The more crystallization of a-CuV.0s
occurred, the higher electrical conductivity was observed. Electrical conductivities with 1072~ 107*/£2/cm at room tem-
perature(303K) could be obtained by controlling the glass compositions. The electrical conductivities were increased
with increasing of V.0Os content and decreasing of alkality(CuO/B.0y). In this study, electron was proved to be charge
carrier by seebeck coefficient measurement. Accordingly, the glasses are believed to be n-type semiconductor. Calcu-
lated activation energies for the conduction were in the range 0.098~0.124 eV. Electrical conduction mechanism was
small polaron hopping without showing variable range hopping in the temperature range 30~200°C.

W = 3 ) GHANZ FHY 24EA EE 3YEA Selel
' = @ A7} H27A FEL )R olon, ofF fet &
fele 9o Aol Hol £ALO BASE ¥ FuHel o AF =tk 2ARAZE V,0,-CuO'™,

A7) AR (0=10"*~10 *Q'en )& Jell= Hx  V.,.0,-Zn0", V,0,-Cd0", V,0,-TeO,'" A7} A}, o} &
el5o] Wo| dFHT glom TAS e A #2819 A= 7|4+ small polaron hopping(SPH) 7172
g AAE oA AR 7lsAE FuAA F2 3 T =gl 3AEAEE V.0-MoO:-TeO,"”, V.0;-Bi,
=8, 0,-Te0.,* Sb,0,-Sr0-V,0,'"" % Bi,03;-SrO-V,0,'® A

22 ook (o

487} Az AL veldEs 7)== 4 super ianic con-
duction®} small polaron hopping conduction®.2 F%
thi o] gepe,

V.0, 5 ¢H3he vivhE
Hz glom, el Abs-3] Ao dn 3ol
o] & V- 2} Vi of e
olgigt Ao A2} H7] Axr = Motte} Austin'®3 Mott
o} Davisol o8] 2 A==} ek ol F4 43E

Fej7b AT Esled olF fele] Axe SPH w& vari-
able range hopping(VRH) 7]4+2 ¥ 15 g} z2=ut

47 VOA 2 ¥& vl8o] a79E 23 0He of
#3197 BOE AH@ V.04 HEA Selel o A
= zeja}x) eksreh.

£ AT e AE TAY @Y £F FU(water

quenching)-& o]-43}o] RO-B.0+- V.04 #8l& A=x3}
I Axsted HY] Ax 2 E 4 A7)} o) & o

— 81 —



82 g Esrs A A7A A1E (1997)

Table 1. Batch composmon of glass

- Composition | A
(mol%) CuO V.0, B.O,
Sample
sl 0 60 0
S2 10 54 36
S3 20 48 32
S4 30 42 28
S5 40 36 24
S6 0 70 30
S7 10 63 27
S8 20 56 24
59 30 49 21
S10 40 42 18
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Fig. 1. DTA curves of samples
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Fig. 2. XRD patterns of different samples with 4 hour-heat
treatments
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Fig. 3. XRD patterns of different samples with 8 hour-heat
treatments
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Fig. 4. XRD patterns of different samples with 12 hour- heat
treatments
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Table 2. Relative ratios of intergrated intensities for @ and 8 -CuV.0O; phases of different samples

Sample - He;ai—vtreatr’ileflt - - “Relative ratio
Temperature Holding time
No. - CuV.Os B-CuV,0s
(C) (hr)
s 589 ) 91
S8 473 70 64
S9 494 ! 32 73
S10 582 1 97
S5 589 N | o 2 95
S8 473 100 70
S9 494 ; 37 79
S10 582 2 100
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Table 3. Relative ratios of intergrated intensity for & and #~CuV.,O; phases of sample 38 with different heat-
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