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Abgract: In this study, we investigate the effect of an Sb-deficiency on the thermoelectric properties of double-filled
n-type skutterudite (IngesYbo15C04Shi2x). Samples were prepared by encapsulated induction melting, consecutive
long-time annealing, and finally spark plasma sintering processes. The Sb-deficient sample contained a CoSh, secondary
phase. Both the double-filled n-type skutterudite pristine and Sh-deficient samples showed metallic behavior in electrical
conductivity with increasing temperature. The carrier concentration of the Sh-deficient sample decreased compared with
that of the pristine sample. Due to a decrease in carrier concentration, the Sb deficient sample showed decreased
electrical conductivity and an increased Seebeck coefficient compared with the conductivity and coefficient of the pristine
sample. Furthermore, the Sb deficient sample showed an increase in the power factor (o - S); the power factor maximum
shifted to athe lower temperature side than ones of the pristine sample. As a result, the Sh-deficient sample represents
an improved average figure of merit (ZT) and a ZTna temperature lower than that of the pristine sample. Therefore, we
propose that Sb-deficient double-filled n-type skutterudite thermoelectric material (IngoesY bo15C04Shi2x) be used in the

573~673 K temperature range.

Keywords: Skutterudite, Sb deficiency, Thermoelectric properties

Sz Qlsl, Al o
LA R Ao Al ol A AIAIAQD o] 5o] A
L Qe 7}%Eﬂ, Hade F&3 29 Jie Y

s JEIlA B 7=

A Hﬂ%}ﬁ}% QR WHo| FIwm vk AH WA

4 Jung Young Cho; jycho93@kicet.re.kr

Copyright ©2019 KIEEME. All rights reserved.

This is an Open-Access atide distributed under the terms of the Cregtive Commons
Attribution  Non-Commercid  License  (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercid use, digtribution, and reproduction in any
medium, provided the origind work is properly cited.

SHAl o] Aot
o| 277 = B12T9371]

Koj]

skutterudite, PbTe o

AQ}t silicide 0] T},

M= 5,

K&2H 800 K 94

i

a
s
e

IO YUHG
ST

0] AujAo|H,
7\‘]—’.\—, ZTo - o T/x)

%E[HH:IE }\-1



7R R ste] =2 A1, A32d 6= pp. 496-500, 2019| 1149: H72 5 497

AojjoflA et ZIAA A 22 22 Lﬂoﬂﬁ n
ogq p¥ BT 7HA|1L 9= skutterudite:= AYLLR
ZHRIAL Qlow, ©AXE ¢hol 8719 TxgiL(T—Co,
Rh, Ir, X=P, As, Sb)& g/dsto] 2% 971X]9] 2¢
A skutterudite?t £&J3tc}. Skutterudite= ©ZA
AFUloll ERfste 2709 F=H(void)of] theFet o] Fd A
=2 =U¥e=EH FF Uy olFYA9 H|Rg}
rattlingo] 9J$t Z=(phonon) At&tg H©rot g}

2 [Esto] Ax A GAAA XS
A7) @A77} MogElof sict. oleist 9adt A4
7HX]+= skutteruditex= 800 K o]AtofA]l Tf
NEX4 ZT>1.60] BEt [2,3].
o] ii=(phonon) Atgto] oJgt AX} A=
ZRMoR 1= 23hslo] XUt ndl
rattler e &8 AESARIDE T
= AL Sl

L%Loﬂ/\i% 7189 AR A HAE ol &
ol obd Sbrt AR 24S WEolA, 7Hof
9] 7<7\4£ 53].0:] E]-%] ﬁﬂ}ﬂ(g =
olt}, &g, BHAQl ng CoSbsA9] £|A AEsk
800 K o]/JQlt] o] ZTmal ol 800 K o
A 7P =71 diEoltt. 2 BUAMolE ZThax BFO
94 50| MRT 573673 K L% ol ALE
7tsst AlEE Tres o 1 =40] 9l

0\'

42
O

[ Hf dm ook
P~ o rlo ox ox |

2

-

o

rlr R 1] mln ng o
r

e > o ok

0}

2. M3 4H

U&= 83ll(encapsulated induction melting)H-&
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Fig. 1. XRD patterns of IngesYbo15C0sShiox (x=0, 0.1).
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L olgt XRD 54 ZTolA el CoSb,o] olxt4}
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Fig. 2. Temperature dependent (a) electrical conductivities and

(b) seebeck coefficients of 1ngesY bo15CosShix (X=0, 0.1).

Table 1 Hal messurement result of InpesYhhsCodsx (x=0, 0.1) & RT.

1No.05Y 10.15COSh3 « x=0 x=0.1
n (cm?) 4.4x10% 1.24x10%
u (cm?Vvish 24.8 47
my (me) 358 2.62
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