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Fig.1  XRD pattern of CaMnO
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 powders prepared by sol-gel method 
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Table 1  Spark plasma sintering process of CaMnO

3 
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« 2  ±² SPS`a��b`ae³´�f:Z XRD«¬ 

Fig.2  XRD patterns of bulk samples prepared by spark plasma 

sintering with different sintering temperatures and sintering 

pressures: (a) process A, B, C and (b) process B, D, E 

 

 

 

 

 

 

 

 

 

 

« 3  µ¶·¸O¹ºf:Z XRD«¬ 

Fig.3  XRD patterns of annealed bulk samples 
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bulk samples prepared by air atmospheric sintering 
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Fig.5  SEM morphologies of (Ca
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(D=Ca, Sr, Rb, Sm) bulk samples prepared by air atmospheric sintering: 

(a) D=Ca, (b) D=Rb, (c) D=Sr, and (d) D=Sm 
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(D=Ca, Sr, Rb, Sm) bulk samples prepared by air 

atmospheric sintering: (a) resistivity ρ, (b) Seebeck coefficient α, and (c) power factor 
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0.04
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(D=Ca, Sr, Rb, Sm) bulk samples 

prepared by air atmospheric sintering: (a) total thermal 
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Fig.8  Temperature dependence of ZT value for (Ca
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)MnO

3 

(D=Ca, Sr, Rb, Sm) bulk samples prepared by air atmo- 

spheric sintering 
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Abstract: The (Ca

0.96

D

0.04

)MnO

3

(D=Ca, Sr, Rb, Sm) oxide powders were prepared by a sol-gel method firstly, and the CaMnO

3

(CMO) 

bulk samples were prepared thereafter by spark plasma sintering in an argon atmosphere and air atmospheric sintering at ordinary pressure. 

After analyzing their phase composition, a better preparation method for CaMnO

3

 bulk samples were selected and then the (Ca

0.96

D

0.04

)- 

MnO

3 

(D=Sr, Rb, Sm) oxide bulks were prepared. Finally, the phase composition, microstructure and thermoelectric properties of 

(Ca

0.96

D

0.04

)MnO

3

 (D=Ca, Sr, Rb, Sm) bulk samples were measured and analyzed. The results show that the CaMnO

3

(CMO) bulk samples 

prepared by spark plasma sintering in argon atmosphere have undergone phase decomposition, which is due to the poor oxygen sintering 

environment of SPS. High quality (Ca

0.96

D

0.04

)MnO

3 

(D=Ca, Sr, Rb, Sm) bulk samples with single phase can be prepared by air 

atmospheric sintering at ordinary pressure. For (Ca

0.96

D

0.04

)MnO

3 

(D= Sr, Rb, Sm) bulk samples, the dimensionless figure of merit ZT is 

improved with peak values of 0.11, 0.08 and 0.07 at 873 K, which are 1.3~2.2 times higher than that of the un-doped samples. 

Key words: CaMnO

3

; spark plasma sintering; doping; thermoelectric performance 
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