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Abstract: Power factor improvement at high temperatures has been a major research topic for the development of

skutterudite thermoelectric materials. Here, we attempted to optimize the process parameters for manufacturing skutterudite

materials,

especially for p-type systems. We focused on the effect of aging time variation to maximize the high-

temperature performance of the Ce-filled Fe;CoSbi, skutterudite system. The optimized aging time was concluded to be

a key parameter for the formation of single-phase nanostructures in this p-type skutterudite system. The optimized

condition was effective in reducing the bipolar effect at high temperature ranges by increasing the carrier concentration

in the p-type system. To confirm the conclusions, the electrical conductivity, Seebeck coefficient, and power factor were

measured. The results matched well with the microstructure and with those of an XRD analysis performed for the system.
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Fig. 1. XRD results of CegoFe;CoSbi, skutterudite specimens
(a) after RSP and (b) after SPS. Every specimens has different
aging process (1,373 K 0 h, 24 h, 48 h, and 120 h).

Sh& 7:.4%3}@'@ 48 h o]%f agingﬂ %3 001] 23]
o
02 Co(Fe)Sbs skutteru—dlte ET\HJ carrier
ot 7PASIE S 7oz ALt 1 0]S = Fe
7} Co At2]o] A7=]® carrier 5%7F 57Fsh=d| o]
gho] 2xt4} Ao olaf olxE . AaHoz 2
AHgol A 24h aging Al HIMEEI}F 943
Aoz o e

O 29 32 A I8 EAY o]0 24 h,48 h,
J2]3 120 h aging $t A|HEY} aging ¢F st AJH(0
h)e] SPS A/% SEM UJNLRFA] Zifolty. 1 20
A g 2 gl%ol RSP Fole= ZAAY 2717} 100~200
nm 27|82 FHE A2 DAL 2 A Aging ARt
Ha o xjo|rt HolX|:= ¢orom 120 h aging Al
b agingS QF $F AJHO] ZFL(0
A HHAUXIS] I7|7F & 7oz
304 & & Qo] SPS $9] Ul
+ aging ¢ gF AJ#H(0 h)9] A7
nm Z7|8 37 et AS &l
ARPE R YRS Z7]= Atol7t
CLeo T2 A Ae GEHUS

h) o4& AldEol
2 HaE. 19
& SEM AFXIofA]
3717} 200~800
4 A%l aging
7] "zl A71-

48 het 120 h

IJ.I m‘i‘l EE

= 5 497

el
x 50,000 5.0kV

euils
- 200nm

x 50,000 5.0kV m 200nm | x 50,000 5.0kV . 200nm

Fig. 2. Surface FESEM photographsof CeooFe;CoSbi, skutterudite

specimens after RSP with different aging time [(a) 0 h, (b) 24
h, (c) 48 h, and (d) 120 h].
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Fig. 3. SEM image of CeyoFe;CoSb;, skutterudite specimens af
ter SPS with different aging time [(a) 0 h, (b) 24 h, (c) 48 h,
and (d) 120 h].
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Fig. 4. Thermoelectric performance of CeooFe;CoSbi, skutterudi
te with different aging time (0 h, 24 h, 48 h, and 120 h).
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