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Influence of Sintering Temperature on Electrical Properties
of CuAlO, Ceramics
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(College of Materials Science and Engineering, Beijing University of Technology , Beijing 100124 , China)

Abstract; To improve the conductivity of CuAlO, ceramics, it is necessary to meet the requirements of
thermoelectric devices. The delafossite CuAlO, ( CAO ) ceramics was made of Cu,O, Al,O, and
aluminosilicate glass powder with traditional solid sintering method. The influence of sintering temperature
on the conductivity of CAO ceramics with aluminum silicate glass was studied. Results show that the
density, grain size and electrical conductivity of CAO ceramics increase gradually with increasing
sintering temperature. The apparent density and relative density of CAO ceramics reach maximum, 4. 408
g/cm’ and 95. 8% , respectively, when the sintering temperature is up to 1 175 °C. When the sintering
temperature comes up to 1 200 °C, the grains of CAO ceramics develop fully and the shape of grains
becomes polygon. The electrical conductivity reaches its maximum, 2. 42 S/m, which increases by nearly
10 times as much compared with 1 050 C. The impedance spectrum analysis shows that with increasing
sintering temperature, the improvement of the electrical conductivity of CAO ceramics is mainly due to
the contribution of grain impedance.
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Table 1 Composition of aluminosilicate glass
E=ia]
B8/ % 68.70 12.50 3.12 0.82 8.00 6.79

Si0, ALO, Ca0 MgO Na,0 K,0

T4, # B CuAlo, M1t L FK B Cu, 0 FI
AL O, #A, BREE 12 h JFHET 5,1 100 CHBBE 4 h,
PFEVMAR. PR S AR AR T B 53 B0R 9. 5%
1R 3% 38 M A TBC A 3K S E v TR 5 BRES 10 b J5 O AL
T, VIR &I 5 ( polyvinyl alcohol , PVA) A %k 45 51,
JFEHI A EAE R 11,5 mm BUERAR. FRAETE 560 °CLR-1R
6 h HEBRZG S 7], SR J5 2[R A I B 46 245 3 h, 75 51
CAO P ¥%.

1.2 Wik 53R
FKH X B AT HHL ( X-ray diffractometor, XRD,

D8 Advance, Bruker, Germany ) 5 Il #£ /iy 59 & 1A 25
¥y, R H H BB RE ( scanning electron
microscope , SEM , S4800 , Hitachi, Tokyo, Japan) W%
FE il ) A AL AR i BT B P v | AR T ( ASTM
C373—88) 7 1L REFE il (1 F LA

Ve s 2 PG JS |, DRS Au HUBR, 1T R 5
HAPEREI G, ST Au LA S FE 450 C iRk
30 min, DASZELA A AP 09 Ohm 42 Mk, R
JRZE (2410, Keithley, USA) il &4 5 0 B i B S
. R H BH BT 4 H1 4% ( Concept 400, Novocontrol
Technologies , Germany ) & A i F BELET IR 7 (0. 1 ~
10.0 MHz).

2 ZER5HH

2.1 WML

BTS2 T a3 80N 9. 5% B F I CAO
i 25 14) R85 P85 VR X2 8 i A e 45 ek 3 435 o i A
RS 4 B AR A IR CAO W % i UL %%
JEFIARRT R BE A 9N R A Ay L B RN ] K
. MBS IR BT 1175 C I, CAO %5 ) G T
s MRS T 1175 CHE,CAO Y2 5T T
B s MIREE A 1 175 C I, CAO FY 26 W55 FE FIAR X 28
JE AR, 209K 4. 408 g/ em’ F195. 8% . Sakulka
LUV Park 25 HGE Y CAO Ba% A AR XT3 BE Al
90% . SZAAL, UBES N R BIFHIEY CAO P H
AR B, AR TSRS, Mg CAO
PR e 2 1 1 22 IR XME RS 25 B8, AN TR) I B BR 2545
FI AYAE S AH X 25 B R 70% (LR 1 B4R A
FH UG AT O, S 0 A B 38 B B 2B T CAO R be 4
T,

195
44t

T 190 8
g g
\.39 42+ o5 EE
43}&( 3.5 ARTRINBERE _‘ZDI?ZZ

# 4.0 30 ﬁ 170 80

23 160
1050 1100 1150 1 200 1250 1300 175

3.8 ! !
1050 1000 1050 1200 1500 1300
1/°C

—— MNEE T
B ARIRHEEEBESS U N 9. 5% JEFEIY) CAO W & 13
WL B FAH A 5 i
Fig. 1 Apparent density and relative density of CAO
ceramics with 9.5% glass added sintered at

different temperatures
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Fig.2 XRD patterns of CAO ceramics added with 9. 5%

glass sintered at different temperatures
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Fig.3 SEM of CAO ceramics added in 9. 5% glass with

different sintering temperatures
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Fig.5 Element mapping of CAO ceramics with

different sintering temperature
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Fig.6  Conductivity of CAO ceramics with different

sintering temperatures
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Table 2 Parameters derived from the equivalent circuit
1/°C R, /MQ  CPE,/(GQ '+em ?+s™") n, Ry /MQ  CPE,/(GQ '+em ?es™") ny
1050 4.95 0.011 0.97 4.56 0.022 0.95
1100 0.415 0.025 0.95 1.22 0.071 0.91
1150 0.270 0.022 0.95 1.04 0. 056 0.91
1175 0. 057 0. 067 0.96 0.70 0. 023 0.94
1200 0. 030 0. 085 0. 89 0.21 1. 950 0.73
1250 0.124 0.034 0.94 0.43 0. 085 0.90
1275 0. 819 0.016 0.96 3.51 0. 037 0.92
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Fig.8 Conductivity of grain and grain boundary of CAO

ceramics sintered at different temperatures
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