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Abdract: Bi,Tes-based aloys have been intensively investigated as active materials for thermoelectric power generation
devices from low-temperature (< 250°C) waste heat. In the present study, we fabricated Pb-doped, p-type BiossSbis:Tes
polycrystalline bulks by using meltsolidification and spark plasma sintering techniques, and evaluated their thermoelectric
transport properties in an effort to develop optimized composition for low-temperature power generation applications.
The electronic and thermal transport properties of Big4sSbis,Tes could be manipulated by Pb doping. As a result, the
temperature for a peak thermoelectric performance (ZT) gradually shifted toward higher temperatures with Pb content,

suggesting that thermoelectric power generation efficiency can be enhanced by controlled Pb doping.
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2.1 &ZHEHA

4% Bi (99.999%, 5N Plus), Sb (99.999%, 5N Plus),
Te (99.999%, 5N Plus), Pb (99.99%, Sigma Aldrich)&

U2 ARESIET £/J8|(Bigas«PbsSbi s Tes, x =
0.0025, 0.005, 0.01, 0.015, 0.02)0]] A A=*st Az
=4 E&E(~25 gl A7 14 mmo] H=(quartz) F

o Y1, Atst BA1 5 §Jaf A1g(~107 torr) AFEOfIA]
G 1k

*JEHOHH %‘%‘(8000& SPEX, USA)& o]&sto] 3¢
=10 228t & 325 mesh A|(sieve)E 0]85t0] UX}

7] 44 ym o]5}Q] Bure A=sfoict

Ta=2 T=°

2.2 24H M=

g Ha o] Lol oEA &
ZAIE Azstitt. J2toolE ZEo] 222 2l 50
MPa®] 32 Q7iet JEiolA F15 & 480°CoflA 3
7t 9x|5}o 5\_7‘:.3% z 73 10 mm

o]A]—oi ZX g o] ]%Ua Gst= 1
Tro 2ZAZE AEHASS FAstAt. 22A19] 4
242 X-ray 3A2A7|(Smartlab with Cu Kaai

Elﬁ

ALg3Ee] BAsHoC)

radiation, Rigaku, Japan
2.3 gHMEY 53

2171 % 300~480 K

A7 = (o)t AHAIRS)= He
A ~BN(ZEM-3, ULVAC,

o 2= oA EREE

Japan)& olgstol SOl SstUnt BT (k)
AR AR(p), FEIR(a). FEHGIE A7 57
stol k= paG, WAXE olgstol Axtstlct. Feirge

o] x| Zef+l(laser flash) Z78/dH|(TC-9000, ULVAC,
Japan)Z 0]835t0] X3 & 300~480 K 2= H|olA &4I5}
@1, dL=ko PPMS (physical properties measurement
system, Quantum Design)S o] &3} 410 K7HA]<]

%2 &% % Dulong-Petit TAAIS o] &3lo] A3l
girt. eake mAT AFEglo] 300480 K 25 Wl
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Fig. 1. Temperature dependence of (a) electrica conductivity (o) and
(b) seebeck coefficient (S) for BigssxPbxSbisTes (x = 0~0.02).

Table 1. The carrier concentration (n) and mobility (1) for
Bi0.48,prx33152Te3 (X = 0"002) measured at 300 K.

Compositions n(x10" cm?) u(cm?Vs)
Bio4sSh1s2Te; 247 161
Bio.4775PD0.0025Sb1 52T €3 3.53 157
Bio.475P00.00sSb152T€3 4.96 153
Bio.47Po.01Sb1s2Tes 6.60 147
Bio.465P00.015S01 52T €3 8.76 145
Bio.4sP0.02Sb152T€s 11.96 141
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Fig. 2. Temperature dependence of (a) power factor (0'S?) and (b)
thermal conductivity (x) and lattice therma conductivity (xx) for
Bio.asxPbxSbys2Tes (X = ONO.OZ).
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Fig. 3. Temperature dependence of dimensionless figure of merit
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