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Fig. 1 XRD patterns of samples Ca,_K Co,0, (0<<x<0.30) (the peaks of Co,0, impurity are marked as 1) (a)
and (b),and K content x dependence of monoclinic strain of lattice sm(c),positron capture rate
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Tab.1 Lattice parameters of samples Ca;_, K, Co, O,
x (% UAH) a/nm b/nm ¢/nm B/
0 0.483 16(2) 0.457 64(2) 1.083 71(4) 98.131(2)
0.025 0.483 23(2) 0.456 95(2) 1.084 11(5) 98.126(3)
0.05 0.483 20(2) 0.457 08(2) 1.084 06(4) 98.127(2)
0.10 0.483 21(2) 0.455 87(2) 1.083 98(4) 98.115(2)
0.15 0.483 75(2) 0.456 14(2) 1.086 01(4) 98.147(2)
0.20 0.483 04(1) 0.455 31(1) 1.083 37(3) 98.139(2)
0.25 0.482 81(2) 0.455 24(2) 1.083 17(4) 98.112(2)
0.30 0.482 96(1) 0.455 25(1) 1.083 47(2) 98.120(1)
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Tab.2 Parameters of positron lifetime spectra for samples Ca;_, K, Co, Oy

x (% () 71/ps 1/ % 2 /ps 1,/%
0 154 (6) 55 (8) 252 (12) 15 (8)
0.025 149 (D 53 (8) 251 (12) 147 (D
0.05 145 (6 51 (6) 250 (9) 19 (6
0.10 141 (D) 15 (D) 241 (9) 55 (6)
0.15 150 (10) 47 D) 241 (10 53 (D)
0.20 152 (6) 54 (7) 259 (12) 16 (D
0.25 162 (6) 64 (7) 272 (17) 36 (D)
0.30 163 (5 63 (6 275 (14) 37 (6)
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Thermoelectric properties of K-doped Ca;Co, O,

prepared by microwave synthesis

Guo Juan,Zhang Jinbang,Guo Qian, Liu Qingsong,Gao Chaojun

(School of Physics and Engineering; Key Laboratory of Material Physics of Ministry of Education,
Zhengzhou University, Zhengzhou 450001, China)

Abstract : The K-doped calcium cobalt oxides Ca;—, K, Co; Oy (2 <<0.30) have been synthesized by a microwave method
from mixtures of K, CO;,CaCO; and Co, O;. With the increase of x, the monoclinic strain of lattice firstly rises rapidly to 0==
2<C0.10, then changes little to 0.10==x=20.30. The vacancy-type defect concentration in samples increases firstly and then de-
creases with increasing x, which reaches its maximum value as x =0.10. The conductivity of K-doped samples rises gradually
with x. The K content has little effect on the Seebeck coefficient of samples. The thermal conductivity of sample with x=10.10
is the lowest among all samples. The thermoelectric figure of merit ZT value of this sample is higher than that of other sam-
ples. Benefiting from the synergetic effect of lattice strain, vacancy-type defect and grain boundary, the ZT value of sample

Caz.0 Ko.10 Cos Oy is 0.20 at T=2873 K, which is about 43% higher than that of sample prepared by sol-gel method.

Keywords: calcium cobalt oxide; K doping; microwave synthesis;thermoelectric property
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