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Abstract

Glasses in the system CuO-P;0s5-Nb:Os-V:0s were prepared by a press-quenching method on the
copper plate. The glass-ceramics from these glasses were obtained by post-heat treatment, and the
crystallization behavior and DC conductivities were determined.

The conductivities of the glasses were range from 10°%s-cm? at room temperature, but the
conductivities of the glass-ceramics were 102 s+ en™ increased by 10° order. The crystalline product in
the glass-ceramics was CuV:0¢ .The crystal growth of CuV:0s phase increased with heat-treatment

conditions

The linear relationship between In(sT) and T' suggested that the electrical conduction in the

present glass—ceramics would be due to a small polaron hopping(SPH) mechanism.
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Table 1.Batch composition of conductive
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ide(mol.%)
CuO | P20s [NbOs| V205
sample
S-1 28 8 4 60
S-2 28 6 2 64
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Fig. 1. DTA curves of CuO-P:0s-NbOs-V20s
glasses.
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Fig. 2. XRD patterns of S-1 glass-ceramics

heat-treated at 3607TC.
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Fig. 3. XRD patterns of S-2 glass-ceramics
heat-treated at 330TC.
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tivity for S-2 glass—-ceramics.
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Fig. 7. oT versus 10T plot for S-2 sample
crystallized at 330TC for 8hr.
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Fig. 8. InagT versus 10%/T plots for S-1 and
S-2 samples crystallized at 3607C, 330C,
respectively.
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Table 2. Electrical properties for different
samples.
Heat-treatment |Activation| Conductivity
Sample -
NO Temp.| Holding | energy. |at room temp.
"1 () |time (hr)] Wal(eV) S-cm’
4 0.26 52x10™
S-1 | 360
8 0.21 6.8%10
H1 A 66x107°
4 0.06 1.8x10°
§-2 | 30 T 004 | 24x10°
13 0.14 15%x10°?

o] Ug Bxg AAE ANAZZHE Fo
=gt} ol 1Y 89 X-A ddAAYE X F
oo ¥ F Qlth

4.4 B

CuO-P:0s-NbzOs- V05781 AR #7] A
EEo i3 AFN A A ofie Zo)

1.glass former?) P:0s¢t ¥ & glass formerg!
Nb:Os& H7MNPez &89 WPz CuO-
P:0s-NbOs-Vo0:7418] f2l& €A d4& & A
At

2. 958 FAZ o Cuv0eel A=Y 2F
o] 4&HAeH, ol HAEE Y4 =& F
At

3.InoT W T'9 plot2HE A% #At He
2% 9 ¥l 4 small polaron hopping(SPH) A X
71l Z dAWD A2 AR fee A
7] AEE Ze 2x10° orderol YTt

i#n 2¢

[1] M. Sayer and A. Mansingh, “The Application
of Small-Polaron Theory to Transition Metal
Oxide Glasses”, J. Non-Cryst. Solids, Vol.
58, No.1l, pp. 91-98, 1983.

[21 . G. Austin and E. S. Garbett, "Amorphous

Ho



J. KIEEME Vol. 14, No. 6, June 2001

Transition Metal Oxides”, Electronic and

Structural Properties of Amorphous

Semiconductors ; pp. 398, Edited by P. G. Le

Comber and ]. Mort, Academic Press, London,

1973.

A.Tsuzuki, S.Kawakami, T. Sekiya, Y. Torii,

and E. Ishii, "Preparation and Properties of

Glassy Films in the V205-ZnQO System”, J.

Non-Cryst. Solids, Vol. 83, pp. 151-61, 1986.

N. F. Mott and E. A. Davis, Electronic

Processes in Non-Crystalline Materials, 2nd

ed.; pp.17. Oxford University Press, Oxford,

1979.

H Mori, T. Kitami, and H. Sakata,

"Electrical Conductivity of V205-Sby03-TeO;

Glasses”, J. Non-Cryst. Solids, Vol. 168, pp.

157-66, 1994.

[6] M. Amano, K. Suzuki, H. Sakata, "Electrical

properties of Sbx03-Ca0O-V20s”, Glasses and

Glass-Ceramics, Chapman & Hall, pp.

4325-4330, 1997.

I. G. Austin and N. F. Mott, "Polaron in

Crystalline and Non—cryétalline Materials”,

Adv. Phys., Vol. 18, pp. 41-102, 1969

AES, B4, JEF, THE, §F5 0|2

A=A poly (ethylene oxide) ¥} &9

AL 54", AZARARYE=EA, Vol 8

No 4, pp. 487-494, 1995

A. Tsuzuki, S. Kawakami, M. Amano, T.

Sekiya, Y. Torii, "Properties of

Semiconductive glasses in the Vz0s—CuQO

system”, J. Mater. Sci. Lett., Vol. 7, pp.

745-747, 1988.

[10] H. Sakata, M. Amano, T. Ishiguro, and T.
Hirayama, ”“Sby03-SrO-V:0s Glasses and
Crystallized Ones”, J. Ceram. Soc. Jpn, Vol.
100, pp. 1398-1404, 1992.

[11] M. Amano, H. Sakata, K. Tanaka and t.
Hirayama, "Electrical Properties of
Bi:03-Sr0O-V:0s5 Glasses and
Glass-Ceramics”, J. Ceram. Soc. Jpn, Vol
102, No. 5, pp. 424~429, 1994.

[121 H. Mori, T. Kitami, and H. Sakata,
"Electrical Conductivity of V205-Biz03-TeO;
Glasses”, J. Ceram. Soc. Jpn, Vol. 101, No.
3, pp. 347-353, 1993.

{3

(4]

[5]

(7]

(8]

(9]

480

(13] 3%%, 4383, +EE, 4H87), ‘a8 A&
LixV30s composited 9] A7|gsz B47
A7 AR 23 =FA, Vol 11, No. 9, pp.
733-738, 1998.

(14] R. Iordanova, Y. Dimitriev, V. Dimitriev, S.
Kassabov, D. Klissurski, “Glass Formation
and Structure in the V205-Bi05-FexOs
glasses”, J. Non—-Cryst. Solids, Vol. 204, pp.
141-150, 1996.

[15] V. Dimitrov, “Structural changes in vitreous
vanadate systems”, J. Non-Cryst. Solids,
Vol. 192&193, pp. 183-186, 1995.

[16] U3, oJH4, “A71d%4 New Glassg 71
23§47, AZ|AAAREI=EA, Vol 6,
No. 6, pp. 498-504, 1993.



