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Thermoelectric Properties of Ce,Fe,Co,_,Sb,, Prepared by a Solid State Reaction
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The filled skutterudite compounds, Ce,Fe,Cos_,Sbyy(x=0-1.0, y=0-0.15), were prepared from powders of
Co, Fe, Sb and CeCl;-6H,0 by solid state reaction, and their thermoelectric properties were investigated.
Ce,Fe,Cos—,Sbyy (2=0-1.0, y=0-0.15) compounds showed p-type conductivity. Carrier concentration (p) in-
creased with increasing substitution Fe for Co site, and decreased with increasing Ce content. Electrical con-
ductivity (o) increased with increasing Fe content. The seebeck coefficient (o) increased with increasing Fe
content for CeFe,Co,_,Sb,, but decreased with increasing Fe content for Fe,Coy4_,Sby,. Thermal conductivity (k)
decreased significantly with the substitution of Fe for Co and filling of Ce into Sb dodecahedron voids. The
thermoelectric figure of merit was improved by the combination of Fe substitution and Ce filling. The maximum
ZT value of 0.8 was obtained for Ceg 12Fe71C03.20Sb;s at 750 K.
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Fig. 1 X-ray diffraction of Ceo,12F00,71C’03AZQSb12 synthesized
at 923 K 172.8 ks(after treatment of HCI--HNO;).
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Fig. 2 Temperature dependence of carrier concentration for
CeyFexC04Abe12.
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Fig. 3 Temperature dependence of electrical conductivity for
Ce,Fe,Cos_,Shys.

B i fc CoSbs BefE kD B RUGEE L FEK# & X 7z CoSb,
BEREARDEID U5 T g .

—7, Ce FIE L7\ Fe,Cou ,Shiy DERPEIILEE
oW THE XMl 7ey . Ce & FHl L7 Ce,Fe,Cos_y
Sbip i@ 2T, Fe ) » FHOHEBICE T ot Fe D&H
BEOHIMC O THINT 5O = L ag@E I Tun 503,
Co YV » FMBMAl D Ce,Fe,Coy—,Sbia (x<2) D o DIREKRE
P DL TR EFIL eV, F e, CeposCosSb; DERUE
HED CoShy L h K& WMEZER LADiE Ce D 4f FEF 5 Co
D3dBIORSODPEFEAATY » FMMELTAV FF 5
o TERBDEEIIHhd Lt

Fig. 4 = KM D CeFe,Coy—,Shyy D+ — <y, 7 {2
(o) DBERAEMETT. €~y 7 FBUTRED EFico
NTHEKRL, 600~800 K i CRik%Z /R L. Fe DEBE#E
DOEIMZ>NT, adE— 7 BEFERAK 7 F L. Ce
HARETSHE, =0 DRBEERCC, aDESHENTS L
LT, - 7REAMERA > 7 P L. —fie, ¥
=y ZRENLE ¢ ) TREOHEINCONTEA L, F 4V
7 DBENEE(m*) OB YR THENT5 EEL HRD.
Ce,Fe,Cos—,Ship @R \WT, ¥+ ) 7TDEHBEEILCeD
FHECL > THEAXTAHIEPREINR TS, Ce T
HLTWwWaH G, CeposCosSbiz—>CeposFen39C036Sbia—
Cep12Fen71C0320Sb12 DIAT, F v )V 7TEES LH 35 L
BHE 2 — ~ 7 REDSER Lo D1E m* DK Lictodhds b
Lifew. REBRTCEDLNICEBEHED T CeyioFey71Cos.09
Sby BB RKEE -~y 7 REDEHR R L, 750 K i
T 200 WV K1 Ch - 1=

2. HEHMHE
Fig. 5 Vl%ﬁﬁkﬁ@ CeyFexC04fob12 @%E%E (K) DR

63 %

250

@Ce 15Feg 71C03298b12
ACeg ogFeg 39C03 615b12
MCe( n5C04Sby,
200} OFeg gpC03 0gSb42 L4
AFe51C03,495b12
[OCo,Sby,

1501 °

ore
omp a »re
om > 0O »pre
23} >
n »
m O» O >e

100+ g

[ ]
2]
on>
[« |
[l 4

X
]

50+

o) Zu
on

Seebeck Coefficient, o/ uVv K-1

| 1 1 1 1 |

0 .
200 300 400 500 600 700 800 900

Temperature, T/K

Fig. 4 Temperature dependence of seebeck coefficient for
CeyFexCObeblz.
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Fig. 5 Temperature dependence of thermal conductivity for
CeyFexC04,be12.
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Fig. 6 Temperature dependence of ZT for Ce,Fe,Cos—,Shys.
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