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Fig. 3 ESEM images showing fracture morphologies of GZO ceramic at different temperatures: (a) 1050 ‘C; (b) 1100 C; (c)

1150 °C; (d) 1200 C



2296 T EA G R AR

20174F11 H

T TFUR A, X A I AR A AT 45 T B B 4
HIIIT T, S Bk R R AR T R E A, (HEUE AL
FREEAN G BUREWT AL TR T S vy A e . HH ]
3(b)AT W, 1100 C R FE AL R 4k R AR T Wi
Ak, TR GE S M 4 kg, S LI B4 58
WA, BN NMIGLIAAL, BRI R R
B0k v ot TR 2N 2 B R A, T R R T
ZnGa,04 FFUREE N ZnO JERGHT G, AF i E
B, MEEgR T A 1150 CHROLE 3(c)), Hedh
MO BIEARTER, F R EHEAS, AR
NS A R E ST E] 1200 C L
3(d)), WAL TR S, AE I KL A n s
JIHERTE, AFERP R RSHR R 54, T
ZnO fEf N Zn ARG A, A AT 6E 14
Ik I fdpe gt U A R T, ANfiREET ZnO
Zn SCRMNER, AFERILKR. dvkcktl, fiike

SRR R, M), AR TERE.
24 TESH

Kl 4 Frny GZO-3Ga #AE T RE ¥ — ik i 7 &
% HHUREGA EDS %, LB 4@ b)Fish
1100 “CRegb AH 85 paalRe (1 — U 1 A iU g
¢ RN ZnO &N 1) EDS i, d f = XAk ) EDS
i B 4e) MO IR N 1150 CLegh R mut R —
WHL A HUR B, g #0 ZnO FiN ) EDS %, h
RUN B SAE TR EDS 3 .

H & 40) RO T EUE H, 3R 138 iR R AR
2~7 pm Z[a), HRE A A B m] R D) 2 A
HIX 3. ML 4(c) () rTF H, WA ZnO dki N
H Ga JLEN M ME 4dFI(h) T LLEH, 7E ZnO 1)
PR = SR AR AE Ga TR EHEX . XA TAZ
CAEIIER AZO MR, GZO P& mitbeati

p -~ | 0 "“
i <
Zn
Ga

Ga

0 1 2 3 4 5 6 7 8 9 10 11
Energy/keV

9 10 11

0 1 2 3 4 5 6 7 8
Energy/keV

Energy/keV

Zn Zn (h)
Ga
Zn 7n
G:
G \Ga Ga
01 2 3 45 6 7 8 91011 0 1 2 3 4 5 6 7 8§ 9 1011

Energy/keV

B4 GZO-3Ga #UH M) SEM 1581 ZnO N & Ga B 4:X EDS %
Fig. 4 SEM images of thermally etched surface of GZO-3Ga ceramics: (a), (¢) Secondary electron mold; (b), (f) Backscattering
mold; (c), (g) EDS patterns of ZnO grains; (d), (h) EDS patterns of Ga-rich phases
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Densification and solid phase reaction of gallium-doped zinc
oxide ceramic prepared by hot-pressing

YE Lin-long" 2, SUN Yi-hua', FANG Liang', CHEN Xin-zhi', CHANG Bao-cheng’, CHENG Zhi-min'

(1. Key Laboratory of Inorganic Nonmetallic Crystalline and Energy Conversion Materials,
College of Materials and Chemical Engineering, China Three Gorges University, Yichang 443002, China;
2. New Future Information Industry Co., Ltd., Beihai 536000, China)

Abstract: Gallium-doped zinc oxide ceramic (GZO) was prepared by hot-pressing using 97% ZnO and 3% Ga,04
mixture powder as raw materials. The phase structure was measured by X-ray diffraction. The microstructure of ceramic
was observed by SEM. The density of ceramic was measured by Archimedes method. The electrical property of ceramic
was investigated by four-point probe method. The results show that sintering temperature is reduced effectively by
external pressure during sintering. With increasing sintering temperature, the relative density increases and electrical
resistivity decreases at 18 MPa. The maximum relative density and the lowest resistivity of ceramic are achieved at
1150 °C. The density and electrical conductivity deceases as temperature rising above 1150 C, due to grain coarsening
and Zn volatilization caused by porosity growth. In addition, ZnGa,O, cubic spinel phase is synthesized by solid-phase
reaction of Ga,0O; and ZnO at 1050 C. As the temperature further increases, ZnGa,O, reacts with ZnO to form
Zn,Ga,0,.3 which has coherent relation with hexagonal wurtzite structure of ZnO, while x rises with temperature
increasing, the structure of the complex compounds become more similar to that of ZnO.

Keywords: GZO ceramic; hot-pressing; sintering temperature; densification; solid-phase reaction
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