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Abstract

0.056wt% Sbl;Z 718k n¥ Biy(Teo wSeows) s TEFETL £
A5k A A7ke] Frekel
Seqos) s 7FEAZA 2 HAF 2o} F2skdel. 0.05wt% SblyE H7HEE Biy(Teo osSeo o) s 7F A
£ Jehiglen 500°C A4 3212k @24 2.35 X 107 /K2 A5 47} dAab=glon), 1247 o4 dqa]alde

+, 20000 24 194 HAFFAHE W)

S8 /& oZ Axsted 72 F, 362127179
wel 0.05wtd% Sbl;E M7} n¥ Biy(Teq s
ZAA e 2.1 x107%/K & A5A$
A7|u| g2

Thermoelectric properties of the 0.05wt% Sbly-doped n-type Bi{Tes 3¢, o0)1 alloy, prepared by melting/

grinding and hot pressing, were investigated with variation of the annealing time up to 36 hours. The electron concen-
tration of the 0.05wt% Sbl;-doped n-type Bix(Tes »S€s os)s alloy decreased with increasing the annealing time. The fig-
ure-of-merit of the 0.05wt% Sbls-doped n-type Bif Teo :5€0 6s)s alloy was improved from 2.1 X 1073/K to 2.35x 107 3/K
by annealing at 500°C for 3 hours. When annealed longer than 12 hours, however, the figure-of- merit decreased sub-

stantially due to the increase of the electrical resistivity.
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Fig. 1. Relative density of the 0.05 wt% Sbls~doped Bis(Teq o5
Seq ns)s alloy as a function of the annealing time at 500°C.
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Fig. 2. Scanning electron micrographs observed on the fracture surface of the 0.05 wt% Shl,-doped
Bix(Tes w:5€s.05)s alloy annealed at 500°C for (a) 0 hour, (b) 3 hours, (c) 6 hours, (d) 9 hours, (e) 12
hours, (f) 30 hours, and (g) 36 hours.
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Fig. 3. Carrier concentration of the 0.05 wt% Sbl;-doped Bi(Te
0.95€0. 03)3 alloy as a function of the annealing time at 500C.
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Fig. 4. Carrier mobility of the 0.05 wt% Sbls-doped Bi.(Teo o5
Seo 0s)s alloy as a function of the annealing time at 500C.
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Fig. 5. Seebeck coefficient of the 0.05 wt% Sbli-doped Bi.
(Tes ssSeo 1s)s alloy as a function of the annealing time at 500°C.
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Fig. 6. Electrical resistivity of the 0.05 wt% Sbl;-doped Bi.
(Teo ss5€0 0s)s alloy as a function of the annealing time at 500°C.
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5 A9 o & odyx] 4712 Ax}Ee] AAE L
)82 donor leveld] g RS HEF o]7]4]7)
7] fAHE O 2 AR F, o 2 AR SRy &5
2 AT7} 879k Seebeck AT o= A4 ofbile] 2
T3 AToll 9% Seebeck Y} AV B AT F o=
AV/AT o|B2 A} Frrl 2/14E 2dg AVE
WAgA7]1 7} A7 AT Z718H 22 Seebeck AT} A3}
shA] "ok, geba 0.05wt% Sbl;E H7FF nd Bix(Teo s
Seows) s 7t A AH ] A7ke] Fr}ihe uhe} A3}
sxrb e (ad 3)stedl Zlalsted 28 5ef Zel
Seebeck AlG2] Z717} L AysAc

Seebeck A7) Al Frolat F2 oJEshs qhHA A
71ujM g A (5) F zFo] A5} Fmef olFmel 2s A
B} 4 (5 oA AM nt A} 5=, e "R A},
poe A3} ol Fxojrt.

o=1/(n. e+ u) (5)

a7 33 Zeo] dxe] Azte] FUlstel izt 0.05wt%
SblyE 71t n¥ Bi(Teo sSenos) s 7FF AR ¢ A7} 5
= A4 st ovt, Hat olgrs 2y 49 o] o
Aol & Frlstel dAF e EbA T 1247 o)
o2 AR 723kt olol wet A3} FEef A} o
TEo vt Al AEE 1224]7F o4 o8 dxEA
1y 63 o) M| A To] FAF FUisle A5 viE
WHsich

27 8l 0.06wt% SblsE H7F n¥ Biy(Teo ssSeo.0s) s
TRt AA Y dA7 AIztel B2 dAEREE el oot
Extrinsic HE g FAHEE ko Ko=Fat K2
23% 5 ded, ks FR AT 93 A A &
AE%, ke A3 o5 A7t A2 A3l dHETo|m,
ka=LoTE L& Lorenz A-°|t}.? Lorenz 4524 (7
/3) (ky/e) & AHE3Fe] ka& ALY F, o]F kol A wWiF
224 A2 dAHEE gp& Tl ouf ke Boltz-
mann Ag-eley, e AR Aslakeloh. 17 83 22e] 0.
05wt% Sbl;E 718 Bi,(Tes wSeo o) s 7Fta 2 A 2 A
At BARE k& 364127 A] 9] A Alzkel s & 3
25 Vel A gkt o3 A gl A phonon 42 A
APA, 715, g 5ol o8 WSk, phonon 4rgke]



262 TMEGHA A0 A45 (2000

31—
| O Ktol ]
— A Kel
g [ v Kon |
X 15} -
E 4
[ 0
g‘ ‘OO\S\O\H :
S 10} i
2 v 1
S "'@"V'V'V ------------------ AvALRLE VAR
= 05} .
2 AA-A..A !
= D,
LAGLA
0.0n;l..AAl-n..l...nl....l. sl saalaaaal iy
0 5 10 15 20 25 30 35 40

Annealing time (hr)

Fig. 8. Thermal conductivity of the 0.05 wt% Sbl;-doped Bi.
(Teq ss5eq 0s)s alloy as a function of the annealing time at 500C.
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Fig. 9. Figure-of-merit of the 0.05 wt% Sbl;-doped Bix(Teo s
Ses 05)s alloy as a function of the annealing time at 500°C.
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