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Abstract Co,.Fe,Sh, skutterudites were synthesized by encapsulated induction melting and their
thermoelectric properties were investigated. Single phase &CoSh: was successfully obtained by the subsequent
heat treatment at 773 K for 24 hours in vacuam. However, §-CoSh: was decomposed to FeSh; and Sh when
x*20.3, which means that the solubility limit of Fe to Co is x<0.3. The positive signs of Seebeck coefficients
for all Fe-doped specimens revealed that Fe atoms acted as p-type dopants by substituting Co atoms.
Thermoelectric properties were remarkably enhanced by Fe doping and optimum composition was found to be

CogrFeq25h: in this study.

Key words skutteradite, thermoelectric, induction melting, CoSh,

1. M E
T AR AR Al skutterudite 39Sl oA

whool rb ghiks] Al sn alok ) 2814 skutterudite
= CRRIARE o] 8TX, i 4B 2lem, o/M T
= Co, Rh, Ir2| 3le]glvb, X3z P, As, Sb2] 124
(pnicogenyi! 7k ARt} o]E- CoShy = Seebeck Al
gb AR IR S ] A REA Q7 el
i et ) o Sy & --.]-L_l_ o R e | -q]l_—',_‘q] a4 ,(]1_1,—',!“»,__
B I o LY B e I
A=) " T IR E=¥(void filling) ?éﬂ 2|s
ok g Wy
LA Y S e skutterudite A=l Y 2] F =)
i AT WAAA Seebeck A-Rub /1A Eel ol
Q"L—| ]6-]] Oé:sl__ 1r'|x‘1L'. COSb3 o] -C:HAL_}]@” 1r'|
QC’I 061‘51_(5” L]-CI. o]"'ﬂ ;]_; =R ab] 'L|]_ ) o) 3.8)
] k- ®14 CoShats
S e, VlaseRE 74
g go] el A ntype WAL theh A <
b7 13 0F CoSby A%k Ule]A Co Wiz sbel A
el elsl Abe T /1A Sl e 3 W
Elc(phonon) ARWII7HE A8 e} M7l AR

ﬂa] Ll L‘J !’\H_ ]c:]
=L

1 ‘cr
AT FaAl]EE didle] Walio

]
o CJ

_;\_
=

ptype AL AL AU

A]_" 14 4 13

s W .‘.T.' =3 \.’

\_) F\I—rﬁ

oLz},

TE-Mail : ihkim@chungju.ac.kr

351

el 2l /193 S ek
Coy,FeShy, 8|5 344a]

7d st ptype Al
Nl Bk

b ol

2] 9

Fer Codl #|3hsid

P c.ﬂ".f cﬂ@]o] }:1:1._0_ ,ﬂl

S

1_]_1] A Cﬂz—]l 210] cs] r\?—o]
\._3_ A AAR 2SI Fe
Cosy = A, ARLA A 1
FARES ok,

1]

L

= O
T

2. H3 U
21{1‘_ ,Lb])~0| :z]ul__ ul—;]o].1
g ARRr]E AAEE s ](E]IM encapsulated induction
meltingyi+ ARE-ele] Fell w=0i81 CoSb; skutterudite
(Co,,Fe,Shy: x=0, 0.01, 0.05, 0.1, 0.2, 0.3, 04 = 0.5)
LakEe A melick $15h el Co($tle 99.95%,
CERAC), Fe(s-2 99.95%, CERAC)QI- Shis:15. 99.999%,
CERAC) Ul 10¢ Hdyte] 481 3= 03hefelA
-8 ST, ol Thwe] FElEt 40kHz91 14]
IQI_\_ Hs o[_:‘r L zbl-o] -H--"” -_g;]_ggl_ M—rﬂ-_&[_ TI"| \_L]'l:o]
shdaker Ashl Slel 773 RellA 24410 st W A
Aeletch
sl XA 2E21(HRXRD: Rigaku DMAX23500
VPC)T+ AHE-sh *F'lisf}f— FARFLS, ol Cu Ka
40kV, 200 mA) B} AL ARA-sck A AN AR
W ZA(FESEM: Jeol JSM-6700)3% oﬂt-—]?«] Rt

',ﬂz}_ ﬂ./‘]_ﬂ_ cr’]fsﬂ i3

o =y

.-I__r}a_]_ !

s
-



352 wiE - 2EE -

(EDS, Kevex 3866-0718)% |43l nlz23 4¥-2
EA8 T 300K-700 K &5 9ol Seebeck ,ﬂ.};g}r
A7MAG 223 dAEEE 245l] 94 AeRA5TE
T, G 5440 vRlE =g At %E 47;4,%
5—*}3}933}. dxe)® YRE 3x3x10mm’e) 72 4
wale] Seebeck 71529} A7NH A S ZA AL, 10X
I mme] dwes Wil FEwE AU
Seebeck 7429} A7|M|AEe 24zt &n W EM3 DC

4L ARg-slo] 24819 TH(Ulvac-Riko ZEM2-MS).
HEsE 93w vg aEa UEE ESH5k] )
ol FFl o2 Z34 3 th(Ulvac-Riko TC7000).

w
[

o o ;o
Flg 1S W GEgalE AxE CopFe,Sholl theled

RXRDE 48 Axjolr), A4 Saideel Al
1(a))oﬂx1—— 5-CoSby %+ ©12jell B-CoSb, -

A&7} EA) o}%lflr olg difEgd o
od +4 ”P,O_i# Co®} Sb¥Airt Fi3] Whg-shed b
gk st A=A Eaplon, mk Wrkshe w1t
7 doldthe AL ovgth. 23y Fig. 1(b)o)
7o), 773 KA 24X 7 AEgEAE Foll dHAERE
*ﬂ Pshs Q) 5CoSh; 2 WElStT). ol -2 Az}

olFAgs) 2 AFH CoSby 2] Aslel] A& Ardz
9} fARIY Wl gegaE Az 294 CoShy ol A
w3} Adel dx|gh 5 2 Fig. 1(c) 2 (d)9+ 7ol

J* 2 (Fig.
CoSb, 2

B FeSh,
osb

(d)
MMLQMMWM ©

5
J 5 8
3 Bl
h Ajll
5

o

_.M_JUJLM W\ . .uwwwmw @)

1

20 30 40 50 60 70 80 90
Diffraction angle (26)

Intensity (a.u.)

RN 5
5 1 P |
85 6‘60566 3 °(b)

Fig. 1. Phase identifications for the EIMed and annealed
Co1.xFe,Sbs; (a) x=0 before annealing, (b) x=0, (¢) x=0.3 and
(d) x=0.4.
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Fig. 2. Microstructures of the EIMed and annealed Co;Fe,Sbs; (a) x=0 before annealing, (b) x=0.3, (c) x=0.4 and (d) schematic

view of the (c).
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Fig. 3. Variation of Seebeck coefficient of Co;Fe,Sbs.
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Fig. 4. Variation of electrical resistivity of Co;4FecSbs.
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Fig. 5. Variation of thermal conductivity of Co;.xFecSbs.
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Fig. 6. Dimensionless figure of merit (ZT) of Co;Fe.Sbs.
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