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Thermoelectric Properties of Double-perovskite Oxide A;B’MoOQOg
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Doping effects of Ba, La and Sr for the A-site in double-perovskite type oxide A;B'MoQOg(A
= Sr, Ca, B’ = Fe, Mn) are investigated on the thermoelectric properties of the oxides. The
Seebeck coefficient, S, shows that all the samples of the SroMnMoOg and CasFeMoOg systems
under investigation are n-type over the whole temperature range measured. In both La- and
Ba-doped SroMnMoOg systems, the dimensionless figure-of-merit, ZT', of the samples increased
with increasing temperature. The thermal conductivity, x, shows a general trend in which the
value decreases from ca. 1 W/mK at room temperature to ca. 0.7 W/mK at 1100 K. As
a consequence, the ZT values of 0.08 was obtained for Sr;;Bags3FeMoOg at 1000 K. In the
CasFeMoOyg system, S2¢ of Caq gSrp.oFeMoOg reached ca. 3.5 x 107% W/mKQ, being the largest
of all samples in this study. However, the highest ZT value of the sample was 0.06 at 1200 K.
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Fig. 1. The crystal structure of double-perovskite,
(a) SryFeMoOg and (b) SraMnMoOg.
Fe/Mn and Mo atoms are at the centers
the octahedra of O atoms.
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Fig. 2. Powder X-ray diffraction patterns of
Sro_, M,FeMoOg (0.0 < z < 0.2) (M =
Ba, La).
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Fig. 3. The arrhenius plots for the electrical
conductivitys of Sro_, M, MnMoOg (M =

Ba, La) (0.0 <z <0.2).
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Fig. 4. The Seebeck coefficient of Sro_, M, MnMoOg
(M = Ba, La) (0.0 < z < 0.2) as a function

of temperature.
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Fig. 5. The power factor of Sro_,M,B'MoOg
(M = Ba, La) (00 < 2z < 0.2) as a

function of temperature.
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Table 1. Structural parameters for Sra_, M, MnMoOg (0 < z < 0.2) as obtained from the Rietvelt refinement
of the Powder X-ray diffraction data at 300 K. All compounds adopt the I4/m space group

SraMnMoOg Sro_Ba,MnMoOg Sro_zLa, MnMoOg
0.1 0.2 0.1 0.2

a, b (A) 5.65234(4) 5.6577(5) 5.66627(7) 5.65750(8) 5.6594(5)
¢ (A) 7.9968(9) 8.0042(6) 8.0222(7) 8.0002(8) 8.0024(4)
a, B, (°) 90 90 90 90 90
A% (A3) 255.492(4) 256.217(7) 257.567(7) 256.067(6) 256.313(3)
Osn x (A) 0.3151(9) 0.3105( 0.3138(3) 0.3128(0) 0.3091(5)
Osn y (A) 0.1267(5) 0.2191( 0.2253(1) 0.2134(8)  0.2113(4)
Oy4e z (A) 0.2713(5) 0.2806( 0.2764(5) 0.2828(1) 0.28964(4)
Mn-Osgp, (A) 2.162 2.148 2.184 2.134 2.117

-O4e (.Z\) 2.170 2.244 2.211 2.262 2.316
Mo-Osp, (A) 1.912 1.915 1.876 1.939 1.956

-Ou4e (A) 1.829 1.754 1.788 1.737 2.316
Fe-Ogp-Mo (°) 157.63(9) 159.21(2) 159.80(3) 157.81(4) 157.82(8)
Rup (%) 18.28 17.59 20.59 18.74 18.55
Rezp (%) 10.93 9.87 11.59 10.70 10.51
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Fig. 6. The thermal conductivitys of

Sro_,M,MnMoOgs M = Ba, La)
(0.0 < z < 0.2) as a function of

temperature.
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Fig. 7. The dimensionless figutre of merit of
Sro_ M, MnMoOg (M = Ba, La) (0.0 <

x < 0.2) as a function of temperature.



12 A A MBI TVROT A A SEIFER{LY A.BMOg O 2 Fr

3.2 Cay_,Sr,FeMoOs %

Cag_,Sr,FeMoOg(CFMO) % &, Fig. 8 IT/RT
£91C, 2=0~ 0.3 DFTXTOMMTIFIFHIEZR
MEbNz. Fig. 9IRT X, HBERE, TN
TOREHC B W TRENREKEEZ R Uz, £
Sr BHUC K o T, EERIFERTKIECHALES
DD, i TIFBEESGEGR & X CEICPeR Uz,

Seebeck REUZ & DFRFLE 9T DI E 1 i
TARDEZ/RL n B8R TH o7z, F£7z, Seebeck
REUE 2 = 0.1, 0.2 EFGERHC BV TEBUC K %
LixFE A LRI a2z, TNHORENS
HARTE Sr BEE ORI HichdhnicigmL
7z. Table 2 I/RENS X SIS, Hall REGIENS
CFMO %Ri& 102! em? FEOKE T+ ) 7iRER
633 ENbhotz. CFMO ZROBLERITIRE
FREBIC, BHACED L. LML, ZOMHEE 3 ~
5W/mK fBETHO, —INEHBIEYORRERL
FEAEEDLIRWMETH -T2, Thid, SFMO *®
SMMO ROEMAER & T 5 & BSEFREEVET
HB. CTOHHI A VA IIFAD CaSr &
L TiRRW D EZ BN 5.

Ca,FeMoOg ---m--- i

| |
—
c -’ | | ] | ] [] r n | ]
S | | - A A A
Ke]
=
[ |
- A )
> A | | N A
=
7]
c
3 | .
c A N | — P

10 20 30 40 50 60 70 80 90
2 06 /degree
Fig. 8. Powder X-ray diffraction patterns of

Cas_,Sr,FeMoOg (0.0 < z < 0.3).

Table 2. Data  of  Sry_,Ba,FeMoOg and
Cag_,Sr,FeMoOg measured by Hall

coefficent. pe, Ry, n, ppg are Electrical

resistivity, Hall coefficient, carrier
concentration, Hall mobility.
z pe / Ru / n / pu /
107 Qcm 1072 em®*C™! 10! cm™® cm?(Vs)™?
0.0 5.67 1.14 5.5 2.0
0.1 5.10 1.18 5.3 2.3
0.2 5.08 1.07 5.8 2.1
0.3 5.04 1.00 6.2 2.0
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Fig. 9. The electrical conductivitys of
Cag_,Sr,FeMoOg as a function of
temperature.
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Fig. 10. The Seebeck coefficient of Cas_,Sr,MoOg
(0.0 < z < 0.3) as a function of temper-

ature.
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