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Bi{Te. .Se, ), thermoelectric materials have been fabricated by mechanical alloying and hot pressing meth-

ods. Microstructure and thermoelectric propertics of the hot pressed Bid{Tes «Sey 1), have been investigated with varia-

tions of hot pressing temperature and dopant addition. Formation of Bi(Tes «Seu1)s

alloy powders was completed by

mechanical alloying of the as-mixed Bi, Te, and Se granules of ~3.6mm size for 3 hours at ball-to-material weight ratio

of 5

value of 1.9<10 /K was obtained for the specimen hot pressed at 550°C.
dopant, figure of merit of Bi.{Te, .Ses )4, hot pressed at 550°C,
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. 1. Figure of merit of BidTe,Seq )s was markedly increased by hot pressing at temperatures above 450°C, and

With addition of 0.015 wt% Bi as acceptor
could be improved to 2.1 < 10 /K.
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Fig. 1. X-ray diffraction patterns of BilTe,.Sew )., (@)
as-mixed, and mechanically alloved (b)) without dopant

addition, (c) with addition of 0.5 wt% i (d) with addition of 0.!
wi% Agl.
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Fig. 2. DTA curve of Bi{Te, .Ses ), mechanically alloyed at
mn 10 nmtorlal weight ratio of 50 1 for 3 hours.
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Fig. 3. SEM micrographs on the fracture surfaces ot 3.7
400°C, (d) 450°C, (e) 500°C . and () 5507
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#H, Bl 2 AglEs A713 550°C o)A 7hef g AlHe| 4]
B33k Seebeck Algro} M7)HEE Abolo] BAE Fig. 15
o viebglth. Cold pressdt A& dle} Big 0.5 wt% 2
7bstod pal AR E el 248 Aejgk ohE A3 4
= 5% H7)| Az 2o} 7l me} Seebeck Al4-7F 4w}

o extrinsic ool 9125k 9lg-& o + Ak
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Fig. 14. Figure of merit of Bi.(Te, .Se, 1), hot pressed at 550°C,
vs. the amount of Bi and Agl addition.
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Fig. 15. Seebeck coefficient-electrical conductivity relationship of
Bi,(Te, .Se, . ), fabricated by mechanical alloying and hot pressing
methods.

4.2 =

(1) 3F 3.6 mm 2719 Bi, Te % Se granuled &3
A5 F4o] FAM] 5 1ellA 3412 71A1 A st sfu e
4 BiTe, Sey1)s TEE22 F4o] g5 =)

(2) 71AA 3 TAHoR AF Bi(Te, Seq ) &
ZHuto] AzpAlp= a=(0.436 nm, ¢=3.037 nm °|3] o
v, Bi,Te,8} Bi.Se,o] Az}at42 H-8 Vegard # 28 A}

gsho] olz Ao B Fak g3 & AAshalch.
(3) 71AA 3= A =3k Biy(Tee oSey 1)y 74 A
A oll = donor dopant & #H7}5}A] ¢ Ao % anti-

structure Zg HAle] Ao 71olg AFE Fre| ha
Babof golatzle) v]Qlgk a2 St n¥ RS
vhebsict.

(4) 7L ExoM 7t
(Teq wSey o)soll B8 o =
& Seebeck Aol W& AAET| 7)alEte] o 2 A4
52475 Yehdglh. BilTe, Sey )y 7hb 440 4%
242 450°C o)k 2ol M 7igtaAE A A3 Frtsted
550°C el A 7kt 247 Al 4 1.9x10 Y/Ke] gh& v
el sict.

(5) 550°C o4 7hsta A7 BiuTeq oSeq )2 Bo5A5
= acceptor dopant gl BiE 0.015 wt% H7}e) ule}
2.1 <107 %/Ko 2 3kAbEgich. Donor dopantg] Agls- 0.1
wt% Helell 4 HrbAloll= Seebeck Alfe] Zhao} 7]ls}
o] 5257k 1.7 %10 /K 747 ZaH e

2:74] Biu(Te, Seq )7k Bl
o Aol e e, &

aatel 2
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