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Abstract: Skutterudite materials show PGEC (phonon glass electron crystal) characteristics which is an optimal
strategy for designing high performance thermoelectric materials. Now two methods are in parallel to control
thermal conductivity of skutterudites, a rattler-atoms doping method and a process for nanostructured bulk materials.
Amount of rattler atoms in p-type skutterudite are depends on a Fe/Co ratio of matrix, and the optimal Fe/Co ratio
has been reported about from 3:1 to 3.5:0.5 in R(Fe,Co)sSby, structure. In this paper, our discussion for rattler
doping research was concentrated on double-rattler systems and DD-doped systems in p-type skutterudites. A melt
spinning precess combined with high energy ball milling were suggested as a strategy for nanostructured bulk

materials with PGEC (phonon glass electron crystal) characteristics in p-type skutterudites.

Keywords: Thermoelectric materials, PGEC, Nanostructured bulk materials, Rattler

1. M 2
27 = S T (1)
J1&3tEl S 31 o|UA] o]Er L o|A] 17 EA| (K, +5)
2 xefofigct. MEA YA #Y oJx| &2 A&
ouxle] °oF 30%UtS =As= Ao ApRst 9Tk o] AloA St AL, Te Adjroly o- A7
[1]. 70% o’ ol9Ale HIE=2 HAXL A=d, RNrgoly, ki dXEe2 Uehdr; AdFTrl Mx}
of Hixl= 2& Z&37] s FAURIY A7] oF phonond| 9lat @M T ro] sto @ UpERAT}H Power

RS TR aEel et SRS S8 factor (s%)e s8R0l e el o

o1 ] o]

S|
1w
A

5 A AKO] gL 0 O AlO rajsk X _ _
oo (7l BEAAE SRS G8 ASE EEE T ge @l A wotwok He % obor Ut
o EF 22 7T 3 A7) YsiAE 2 Axtdeie 2y
st AX1Rx= 7}sF 2O ASE ul
a. Corresponding author; smchoi@koreatech.ac.kr o AR S AUk ot} ®et et 7 Y A A
2019 =2 faAFd =2 7o ols= 121 F
Copyright ©2016 KIEEME. All rights reserved. o | ) o v o
This }i]s _§n Open-Access article distributed Ender the terms of the Creative Commons = H‘HE7‘:‘O] EB‘O]—D]- [3] O]F‘.‘] <t /_\Zj = ]—Klj“ 9"]\t =
Attribution Non-Commercial License  (http://creativecommons.org/licenses/by-nc/3.0) 7<E1 % % Oﬂ q1 E Joa skutterudlteﬁ] OE:] ﬁ A KH7]_ 91 q_

which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.



672 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 29, No. 11, pp. 671-675, November 2016: G.-S. Son et al.

=2o|AE skutterudite @A AR, I ZofA
W3] p-type9] CoSbso ZT 7t A2 Hsh Al
J AT ARLSo tiohiA nAsiE 1AL S

p=k
T
E
=

"

Oll

41

Ui Je]ole) AY 1A

melt—spinning 591
g la)=
LIERd Zlojct Ar 7ta 2
=25 =9 H 3,000 RPM o]4t9] 1402 3|Hst=
Cu wheelo]] EA}stcH AHZo] wheeld} & &E35to] 24

wu g &

|

W7he sto] AAE 2]2S SEMo2 EH olujxE
Wast 19 1(c)et 22 Y AF]Z(30~50 nm)Q]
20E 4L 4 Ak

Fig. 1. (a) Schematic diagram of a melt-spinning equipment,
(b) ribbons from melt-spinning process, (¢) SEM image for a
surface of CeoFe;CoSby,, and (d) a measured thickness of the

ribbons from melt-spinning.
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Fig. 2. Crystal structure of CoSb; (a) blue ball - Sb, green
ball - Co [1], (b) white ball - Sb, black ball - Fe, gray ball -
rare earth [14].
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Fig. 3. Full-spectrum phonon scattering in bulk thermo electrics [6].
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Fig. 4. Thermal conductivities for p-type skutterudites with
various fillers.
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Fig. 5. The maximum ZT values from other reports (blue
circle - double filler, red circle - DD filler).
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