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Backgrounds 

 

Thermoelectric properties of Y-doped SrTiO3 as a good n-

type material has been studied by researchers. The maximum 

doping ratio was 10 mol%, at which the ZT value was also 

the maximum. In this research, SrTiO3 (STO) and Y2Ti2O7 

(YTO) powder will be prepared and mixed together. Then the 

mixture will be sintered into bulk. The ratio of Y will be over 

10% and there is a possibility that thermal conductivity is 

reduced and electrical conductivity is increased, thus the ZT 

value is improved. Thermoelectric properties of Y-doped 

SrTiO3 reference sample and mixture samples prepared by 

solution combustion synthesis (SCS) with post-spark plasma 

sintering (SPS) has been studied in this research. 

 

Experiment 
 

Reference sample and mixture samples were prepared from 

Ti(OC4H9)4, H2O, HNO3, Sr(NO3)2, Y(NO3)3·6H2O and 

glycine by SCS. The obtained products were heated in a 

furnace holding at 1273K for 10 hours and then sintered by 

SPS. Then Seebeck coefficient α and electrical conductivity 

σ were measured by ZEM-3. The power factor was 

calculated from PF=α²σ. The thermal diffusion coefficient D 

was measured by ai-phase device and the thermal 

conductivity κ was calculated from κ=DCpρ where Cp is 

heat capacity and ρ is density. ZT is equal to α²σT/κ. 

 

Results 

 
Fig.1 (a), (b) and (c) show the temperature dependence of σ, α 

and power factor of reference sample and mixture samples, 

respectively. As temperature increased, σ decreased and the 

absolute value of α increased, indicating a metallic behavior. 

The power factor of 0.8STO+0.2YTO bulk sample is the 

largest among all the samples and the maximum value is 0.77 

mW m-1 K-2. The thermal conductivity of this sample at room 

temperature is 4.88 W m-1 K-1, with which the maximum 

calculated value of ZT is 0.12 at 993K. Since thermal 

conductivity will decrease as temperature increases, the actual 

ZT value must be larger than the calculated value 0.12, and 

the largest ZT value of SYTO in the past was 0.10. That is to 

say, the strategy by mixing STO and YTO powder together 

and sintering the mixture is a success, and the dimensional 

figure of merit ZT is improved in this research. 
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Fig.1 Temperature dependence of (a) electrical conductivity, (b) Seebeck coefficient and (c) power factor. 


