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Formation Mechanism of Spinel in ZnVSb Based Varistor Ceramic
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Abstract: The formation mechanism of zinc-antimony spinel for V,05/ Sh,0; precursor, SbVO, or Sh,0Os; doped
ZnVSb based varistor ceramics were studied by means of DSC-TGA and XRD techniques. The results show that
the forming temperature of ZnSh,0s, the intermedium product of the zinc-antimony spinel formation reactions, was
decreased by Sb doping mode changes and the spinel formation within the as studied ZnVSb based ceramics was

promoted.
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Fig.1 XRD pattern of V,0s/Sh,0; precursor
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Fig.2 DSC-TGA curves of the ZnVSb based ceramics
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Table 1

Phase constituents of the ZnVSb based ceramics over the temperature range of 550~900 °C

Temperature / °C ZVS'-1

7ZNS'-2 7ZVS'-3

550 7Zn0, Sh,0,, SbVO,, Zny(VO,),
750 7Zn0, Sh,04, SbVO4, ZnSh,Og, Zn,3:8by 04, Zny(VO,),
900 —

Zn0, SbVO,
7n0, SbV0,, ZnSb,04, Zn,3Sbys 0., Zny(VO,),

7Zn0, Sh,0,, Sh,05
7Zn0, Sh,04, ZnSh,0g, Zny(VO,),
— 7Zn0, ZnSh,05, Zn,33Sbos 04




%7 B

M5 55 . ZnVSh e VT A5 Bg T 4 47 AH 9 T2 UL B A BT 5 1245

ZEA L) E g B ARBFIE Y 3 41 ZnVSh P&
FR S A AR BT DL DL O R R

ZVS'-1; Sh0, 2010 o1 6.4 40,1
SbV04 > 550 C

Sh,05 + V,05

700 + Shy0, + 0, 292 €

> 669 C

Zl’lezOG

ZﬂSb206 + 6Zn0
> 550 C

a-ZH7Sb20 12

ZVS'-2: ShVO, Sh,05 + V,0s

> 656 C

ZnO + Sb203 + 02 ZnSb206

ZnSh,0g + 6Zn0 2920C o 7n.Sh,0,,

ZVS'-3: ShyO, + 0,203 €,

611~812 C

Sh,0,4

Shy0, %&+%@T

611 C
7Zn0 + Sb204 + %02 >—’

812~880 °C

Zl’le206

ZHSb206 + 6Zn0 a-Zl’thzO]z

812~880 C

7Zn0 + Sb203 + 02 a-Zn7Sb2012

ML LR el LA, BEE Sh LL V,0,/
Sh,05.Sh,VO,.Sh,0; K42 4%, ZnVSh b % h 42 b
AT AT B 7 R T] =4 ZnSh,0, 1T B IR JEE 328 45 [
%, BT MR 3 T IR I, TR i A1 M AE be gl
R ZnO B R K B A SUE S B B B

(a) ZVS-1

3 & it

EARMRB A O A WAL L R A DSC-TGA
FIXRD il £ A | #F5E T Sh LA V,05/Sh,05 Hif 4K
& SbvO, Fil Sh,0, %5 3 i JE =0 4 Sl #E 1748 24 1)
ZnVSh FE R & A fh A A TR L, ik Sh 8
2208 2 A8 A AR T 4 & A AR B B R TR A
ZnSh,0¢ MY B EE |, A 3F T B % b 2R A AH G B
B SRR A A, PRGBS TR —

(b) ZVS-2
K5 900 “CLESE A Sh #2241 ZnVSh Fi &Y SEM T
Fig.5 SEM photos of the ZnVSb based varistor ceramic sintered at 900 °C with different Sb dopants

MPETPER, B, DL 25 5l A5 7 i 1 2
B g i B — i ] DL o PR Sh 8 2% B A
Az ZnVSh BB % v 2 A A0 AH B B LB | 4T
el E g N R R € AR AN N o ]
HAY,

AP O A FFRFRIT, 900 °C 4 h HRE5 5
AL 53 A SCHEE AT S 43 I D Bk 3 Fhoy 2k
182 . BAE 8N 1mol% M ZnVSh J& kM &
(FER AR IR G55 4 ZVS-1,ZVS-2 1 ZVS-3 , #H 1 B %
FE SR SEM BE A&l 5 fir ) v B % 04 - 27 ok
ST BB/ ZVS-1 B ZVS-2 i F 2 i R 88
Shy $5) — 11 A5 Bl A AR A ORLE T 2 O 230 AR
CABa T RSRE  BEMNES, 5HER AR,
ZVS-3 FES A B | ok 22 M ERCIR | 3% 0H PR P Y
KEFRAE LR AR PR AHRRET, BRI
FEIE M UL R & Sh B2 A8 AR 3k TR
w41 AH IR B, BELAG 1 B 25 Aol i 2 T, 950 °C
4 hBREEAMET, LR 3 ARSI B st g K
BT R R T I AR AL B 5 900 °C8 45 i 11
AR FR AR — 35 XA A F - F R (1)) R A 3k
FKH, N ZVS-1.ZVS-2 B ZVS-3, #F i 1Y = B h &
TR 2k 2 BBl A P 2 ok RO B s /N g e b 7t
MWW 4518 557 Vemm™ 56,813 V-mm™ .69 Fl 1
259 Vemm™ .74,

() ZVS-3

ZAET, Al U Sh 182808 Ok 6] Znvsb
P88 PP AR i A1 AR BRI R | AT 52 B B R Y
AL FPERE R

SE WK

[1] David R C. J. Am. Ceram. Soc., 1999,83(3):485502
[2] Gomez-Yanez C, Velazquez-Morales J, Palacios E G. J. Ele-
ctoceram., 2004,13:745~750



1246 oA e % ERE

[3] Jinho K, Toshio K, Takashi Y. J. Mat. Sci., 1989,24:213~219 [7] ZHAO Ming(® %), WANG Wei-Min(E T[), LIU Xiang-
[4] Vasantha Kumari K G, Divya Vasu P, Viswanathan K, et al. Chun(i'] A ﬁ), et al. Cailiao Kexue Yu Gongcheng Xuebao
J. Am. Ceram. Soc., 2002,85(3):703~705 (Chinese J. Mat. Sci. & Eng.), 2006,24(6):839~842
[5] Peiteado M, De La Rubia M A, Fern A’Ndez J F, et al. J [8] Tsai J K, Wu T B. Jpn. J. Appl. Phys., 1995,34:6452~6457
Mater. Sci., 2006,41:2319~2325 [9] Hng H H, Knowles K M. J. Am. Ceram. Soc., 2000,83:2455
[6] Fabice P. High Voltage Engineering Symposium, 22 ~27 ~2462
August, 1999, Conference Publication ©) IEE, London, [10]Kurzawa M, Rychlowska-Himmel I, Bosacka M, et al. J

1999.467 Therm. Analy. & Calorim., 2001,4:1113~1119



