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Preparation and electric properties of
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Abstract: NaCo>04 and (Nai-, M, ) 1.6C0204(M= K, 0.05 <y <0.35; M= Ca, Sr, 0.10 <y <0.40) is synthe
sized by the sot gel method. The results show that Seebeck coefficient of NaCo204 is increased by doping with Ca
and Sr but K, and its power factor is reduced by doping with K and increased by doping with Ca (0< y< 0.30), and
the power factor is at its maximum value of 1.68x 10"* W * m™' » K™ 2 by doping with Ca (y= 0. 1) and increased
11% compared with that without doping elements. The maximum value of power factor is 2.26 X 107* W * m™ ' »
K™ ? in case by doping with Sr (y= 0.1) and is increased by 50% compared with that without doping with Sr. The
thermoelectric property of NaCo20y4 after doping with Sr is the best. The experimental results show that the appro-
priate doping elements and doping amount can improve consumedly the thermoelectric properties of NaCo204.
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Table 1 Raw materials and doping amounts of sol-gel method

Nominal composition

Starting materials

y

Na1.6C0206
(Nai- yK;)1.6C0204
(Nai- yCay) 1.6C0204

(Nai- ySry)1.6C0204

NaNOs, Co(NO3)2 * 6H20, KNO3
NaNO3, Co(NO3)2* 6H20, Ca(NO3)2
NaNOs3, Co(NO3)2°* 6H20, Sr(NO3)2

NaNO3, Co(NO3)2* 6H20 —

0.05, 0.10, 0.15, 0.20, 0.25, 0.30, 0.35
0. 10, 0.20, 0.30, 0.40
0. 10, 0.20, 0.30, 0.40
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Fig.1 XRD patterns of NaCo204 samples

prepared at different temperatures
(a) —Calcined at 750 C for 7 h;
(b) —Calcined at 800 C for 12 h
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Fig. 2 XRD patterns of NaCo204 samples by
doping with K(a), Ca(b) and Sr(c)
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Fig. 3 Relationship between
electrical conductivity and y value for

(Nai- yM,)1.6C0204(M= K, Ca, Sr)
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Fig. 5 Relationship between power factor and

y value for (Nai- yM,)1.6C0204(M= K, Ca, Sr)
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