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Sol-Gel A& ZnO ERMER LB 1%

NEER, &0k, REF, ¥ H
(P bk FFHTER, K 410083)

W E. RABK -EK (sol-gel) TEH% Zn0 HERBENE. FiITHHSHRET L
f§: LA Zn(NOs): 5 NaOH & B RTSR 4 ) UBE 4k, 2ot SR B2 0.5mol L~ DLk, pH
B 7.5 %%, FIERE300°C, MEHRGHRE 1200°C ; HIBMESHEHMNIELERYE «=28 ;
AT ML LaOs BN LZEEREME R KBS N, TREESBE, BKkEEH
B, RERERFE; REHTT X HLTHMESREST, FREBIAATE LMY ZnO
MiREERR, BATRER, NESHE, 4% 40~80nm.
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ZnO EHMERL Zn0 HEEFBRAMEAYH —RHBIENH, EBFHRAR
Ry AR LR R R, RASEKMEREOR. MRERmd:, HRBEHBRERID, gER
AERE . SUE S, G BRERR AR, B B BT 6 RO R AR A R

EHMENH FEFRE InO BHFERFIMMENRESRALY, 23RS,
BREE., Bibe, BFE. REREGESTANTImA Y RSB HNERERTIEEEE
BB T H MRS, T H MR KB T S8 5 K e a5 05k K RLET T s i & 7
AR EESMENHEIES, SHALYRNASECERNERSSIBHERR
ARG HBEEE LA EENER P Knm I SERRTEABR X TROELEE
PR IR BUGEA, WK SR A R A R 45 A 8] Y SR B,

RS BARMILITIEE | solgel %1, CVD % O HFREEMBREEME;
FATREARRE ., SRE. ARESHEULERETERUNE S RTEREENHE
B MM PERETRAFXREHEBNI RS RO ELEERBEE, EREEY
70V, FELHER¥ >50. AT EEM NaOH fil Zn(NOs), H RN ATIEM, K sol-gel &
W LEMDBR IO BMENFHELEREETTHER, HFET { KHLTK La0s 2
3t ZnO HEE M B i RE A MR-
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BTFHW. 1§ NaOH 5 Zn®* BWER MM A pH (ERRE — S BE, BMARtbEEDE
B, FAVHEESR, RARNEMEBE, 2FRAKENER, Wik, BB KER. X
KZEBE®RE, T 120°C T4 1h, BEE/EHBE ZnO WHik. B4R E % 900~1300°C , £
ZimtE Rk 2h, BEHHEMRAER 10~12mm, EF I~1.5mm B f, EREKE, @HE,
R ZnO EH K% .

K BER Al NDJ-79 BUJE 8% 45 B 0 58 ; Z #5347 78 SCRKZ220-5 2 # 8 343 #r X L il
B/ X HAATHTE D-500 B X HRMHFX LB BESHT H-800 B E S L
1o EEBEEMSBEHN MY-4C B RS K0 S, ERERE o B\ TFTKAHTIHH:
a=dinl/dinU=(Inl, — [,)/(InUs-Inlh) , KX, Uy f Uy 5 F3F N F B F N L=01mA #
L=1mA B} JE.
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3.1.1 Zn*t REEX ALK E AR g

EARKE Zo*t BW RN NaOH il UK K G, B R @m, ERER, &%
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Table 1 Effect of Zn?* concentration on the stability of gel

*Cgn2+ /mol- L1 0.01 0.1 0.2 0.3 0.5 1
**t/h 6 0.1 0.5 1 3 6

*Cz,2+—Concentration of zinc ion; **t-Time of precipitation

HFEPHEINR, ERVYKEREIBZEN, BRERERS. EEIKER, KB
BEEMAEREEREMK BRBEE; WERKN, REAKEFRXTREEE, HSRAH
PUUNE; FERBEMRAR, BEKBEMR REEERXTAKER, RABRE. Hit, NxE&E
BEWRE (20.5mol L) Zn?*t WS 5K K.

3.1.2 pHENEW

VEW P pH EHM =R L mE 1 FiR.

HE LA R, 7 pH=7.5 B HRAH 88%(Lh ZnO it). B F Zn(OH), A K, pH
KB ARG BB, 254/ Zn03~ 5 Zn?t , W Zn0 By F= R EK.

i# 13 6] 50mL 0.5mol-L~1Zn?+ B P AL MSF T A Imol L !NaOH, HE T BINA
B AR EMEE, SRLE 2

HE2UEHEMEFEE—RK, SEBEN 47mL, pH=6.5, X B {4 1 31 84 % K
M- TE1% &, NaOH 5 Zn(NOs): RV FiF=E R MR R B X B a9k E. FESEHN
BERRFAHERE, BARERSE NTRERHE ANELSTFHERT, HEERAK
AEREFK, UEREER KOS k8w, AT EAENRK, ERERA. 2
Jo, EBEAH—ZMK, BAERAKENTFEE, KAFHRERNOHAETIER, WiHER
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Fig. 1 Effect of pH in the solution on the yield
of ZnO
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Fig. 2 Relationship between viscosity and
amount of NaOH
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Fig. 3 DTA curve of Zn(OH), dried gel Fig. 4 Effect of sintering temperature on non-

linear coefficient o of ZnO varistor

MZRALFTH, R AR TE 205~295°C (A PR E g, AT N 5 5l 0 T 8 A4 B &
gakMmEE MK ER AT 300°C ELHBHRERL. HE# 300°C
R TFE .

a2t E BESTEL A R 97%Zn0+0.5% (Big O3 +2Sby03+Coy03+MnOy+Cra03) K K Bk iy
mmpE 4 HE4ATR, HEEREENERERYMESRENF RN HREARE
IKE| 1200°C B, FELMRECH 28, HEFRMHIFERERE TR, HRERGRENE
1200°C Bifif. Ezhilvalanvan S SHF5 T R & 2 8 {046 3 E B M % 0 3F 2 R gy e B,
TEAR AL SRR BE R, AR ol 2, [RAE BioOs &, 7R T 830°C R BUMAH, RBAH
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Zn7SbyOy2 o 4, BIAE N RRE ZnyBigSbyOyy , #F 1200°C EL M B HF AL IR
A

zn;Bissbaqu(ﬁgﬁﬁ)—tzrl?s]ho;ri'Bizo;
HW#E T Bi,Os R, EBMEFELIER

ﬂ’Fﬂl < 3 —— o 300-
3.3 WETRBAMMESHIRIL S 2 Vi |5

WK 97%Zn0+0.5% (Bi 03 +25b,04 Tis |3
+Co0y03+Mn0;+Cr,0,) MM B4k, LLO . 510 |-
01% . 1% . 5%. 10% % La,05 FH £ é
B, ¥ 1200°C 45 2h j5, MA@ KM RN IE 2 g 0 a

SR A B L . C T oy
B S5 A, La0; 82/5 ft B ¥
WEM ZnO Y EMBE, BB La0; it
M 0:1% AL F] 10% 5 B Rt RN Fig. Relationship between amount of
2 TRA 1, WS@addD 10% r, #x doped La;Os and voltage sensitivity properties
TESER, TREBXEALMH S AT H of ZnO varistor
- BEMEHEEXEH.
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MBREAREETT X HEGHHI T, RTHEALEG6 MIE X HEMHFHIETLL
W ZnO MEI AT RE, FTWER Zn0 MIFIERE K 6-Biy0; . LA A Zn;Shy0y2 H
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Fig. 6 XRD spectra of the doped ZnO powder

4.2 BENHER

Figesay ZnO Bk BN B G LA 7.
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Fig. 7 SEM of the Zn0O powder after calcined
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1. YA NaOH M Zn(NOg)o A B BT IR B BRABEAK, Zn(NOjz), ¥ B KF 0.5mol-L~1 B[ 1A
RIER R E; pHIENE 75 L TRERE N 300°C ; BERE R 1200°C ; MEIELE
Z¥ a Tk 28.

2. RKERTI TEBNTRRBESBEME, EXMEXERBEWAKX; EKE SR,
R %R 2 E SR

3. BB - BEREHBHRE, 2WEEERFTRERE, BAXEHREK, REYSH
40~80nm , R BRTMEE, PR K/,
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Preparation of Rare Earth Oxide Doped ZnQO Varistor
and its Electrical Properties

LIU Su-Qin, HUANG Ke-Long, SHONG Zhi-Fang, PENG Bin
(College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: A new process of preparing non-linear ZnQ varistor ceramics was reported. The
optimum processing conditions were determined as follows: Zn(NOj); and NaOH as the raw
material, the concentration of Zn2* to be above 0.5mol-L~?, pH value of 7.5, calcining temperature
of 300°C, sintering temperature of 1200°C; the varistors with non-linear coefficient of 28 were
obtained. The effect of rare earth element Laz;Ojz on the electrical properties of the ceramics
was discussed to be: doping at low concentration is helpful to enhance its breakdown voltage; at
high, concentration its voltage sensitive properties will disappear. The powder was characterized
by XRD and TEM, showing the five-additive powder to be spherical and with a diameter about
40~80 nm.
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