= 2] #3A=ssA
Korean Journal of Materials Research
Vol. 13, No. 8 (2003)

Homologous #3& ZnIn,0s,(k = 1~9)8 94 54

&
24H=E)7 e

A AR5 - 3R 93 - oFd - HAA
QB

74
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Abstract In order to investigate the thermoelectric properties of ZnIn,Os,, homologous compounds, the
samples of ZngInO3,; (k = integer between 1 and 9) were prepared by calcining the mixed powders of ZnO
and InyO; followed by sintering at 1823 K for 2 hours in air, and their electrical conductivities and Seebeck
coefficients were measured as a function of temperature in the range of 500 K to 1150 K. X-ray diffraction
analysis of the sintered samples clarified that single-phase specimens were obtained for ZnyIn,Os. with k = 3,
4, 5, 7, 8, 9. Electrical conductivity of the Zn,Ins0s,; decreased with increasing temperature, and decreased
with increasing k for k > 3. The Seebeck coefficient was negative at all the temperatures for all compositions,
confirming that ZnyInyOs,, is an n-type semiconductor. Absolute values of the Seebeck coefficient increased
linearly with increasing temperature and increased with increasing k for k = 3. The temperature dependence
of the Seebeck coefficient indicated that Zn,In;Os,; could be treated as an extrinsic degenerate semiconductor.
Figure-of-merits of ZnkInyOgs.x were evaluated from the measured electrical conductivity and Seebeck
coefficient, and the reported thermal conductivity. Zn;In;Oy, has the largest figure-of-merit over all the
temperatures, and its highest value was 1.5<10* K* at 1145 K.
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Fig. 1. X-ray diffractograms of ZnJIn;O,,; sintered specimen
for (a) k=odd and (b) k = even, respectively. The expected
peak positions were represented with lines on each
diffractograms. (<) InyOs, () Zn3In,04, ((J) ZnyIn,O,, (M)
ZnsIn; O, (M) ZngInyOy9, (O) ZngInyOyy, (@) Znyln, O ;.
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Fig. 2. Phase diagram for the ZnO-In,O; system over the tem-
perature range of 1100~1400°C reported by T. Moriga et al.”’
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Table 1. Density of the sintered sample, reported lattice
parameter” and relative density

k d/gem™ alA /A Rel. d/%

1 6.60+0.01 3.402 8.98

2 6.3310.01 3.370 11.58

3 6.16%0.01 3.353 14.17 98.1

4 6.08+0.01 3.338 16.76 98.2

5 6.03+0.01 3.326 19.37 98.4

6 5.98+0.02 3316 21.98

7 5.94+0.01 3311 24.56 98.4

8 5.86+0.02 3.305 27.16 97.6

9 5.86+0.03 3.300 29.75 98.0
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Fig. 3. Electrical conductivity of ZnyIn,Oy,3; against (a)
temperature and (b) k, ZnO content at 550 K and 850 K.
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