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£ 8 Bi(Te-Sed; (0.06xx<0.25) UL 7144 ¢33 TAHE Axsto 719t4Z %, BiSe, Tkl ob2 of
ABAd9) W ASE B4 ). 7144 YFHE ARG Bix(Tei-Sel) s 7Ht2ZAE 2= 22 donor dopantd] A7kl
ol n¥ AEE Jellidct. Bi(TeosSeors)s FEELE (50% H. + 50% Ar) 47 Sl #Adxe)ste 7lqta7A], &
o ®H] AAsHE A At 3] Te FAzMS £dol 7)Q)F AR Fx9 42 pYo R Hol=glch. 71AH §2HE A= B,
(Tei-xSe) s 7Kt A E x=0.15 2AA 1.92X10"Y/K 2 ) A5A+& Jehi et

Abstract Thermoelectric properties of Bix(Te:-.Se.)s (0.05< x<0.25), prepared by mechanical alloying and hot press-
ing, were investigated. Contrary to the p-type behavior of single crystals, the hot-pressed Bi(Te;-Se.)s exhibited n-
type conduction without addition of donor dopant. When Bi(Teo sSe. 1s) powders were annealed in (50% H;, + 50% Ar)
atmosphere, the hot-pressed specimen exhibited a positive Seebeck coefficient due to the reduction of the electron
concentration by removal of the oxide layer on the powder surface and annealing-out of the excess Te vacancies.
Among the Bi/(Te:-.Se,); fabricated by mechanical alloying and hot pressing, Bix(Teo sSes15): exhibited a maximum

figure-of- merit of 1.92 x 10~%/K.
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Fig. 1. XRD patterns of the Bi(Te.-.Se.)s powders mechanical-
ly alloyed for 3 hours : (a) x=0.05, (b) x=0.1, (c) x=0.15, (d) x
=0.2, and (e) x=0.25.

Sels TEET A=xr} sbssich. 2y, 77 vial W
oA 7} 23 §A B2k vibro DA L2 Fe &
ojo] WAF 4 Qrh.? 3 3A)7E vibro YHEY Ax2F
Bi:(Tei-.Se); (x=0.15) §FELEE 550TCA 7Het
2734 249 FA3) o) FiFc). wEbA, & dFellA
£ QAEAL &AL A7 7IjtAAAE A 24| BisSes
T2 x20.15 249 ASdE x<0.1 27 FA3A 3
A7} vibro BRF FFELL AH-E T

BiSe; &) wWE Bi(Te—Sel: 7IgaA9
Seebeck A5E 2y 39 Yehidch DopantE H7}s}
X] 242 Bi(Ter-Seld s %ézgoﬂk]-“_:_- Bi;Tes-rich }—’lg 4
ol 4] py HeE vehl, ~33% BiSes T4 p-
n Hol7} vttty B sz oh. 2y JAIA ¢
Z58 AZF Bi(Tei-.Sels 7IstadAe 2§ 33 =2
0] 0.05<x<025 A FHI 4 &9 Seebeck AFE v}
etdo nd wrEA et 7)AA I} E AZT Bi.
(Te,-Sed s 7Ft2 A 71 donor dopant& 7184 24gk
Loz BF5 AATE 98 ny AEE veldiE o]
& anti-structure 2% 4] Aol 71 FF F=
o) b9t o] B3 A AT 1o ThAse} 3
o) Te A9 Ao <3 A=} 552 F7lel 7] Ast=
Ao 2 Bd®ct BiTe A 58 @A 2 Axste A
Sl 8T AR F7Ie] B Ted Hpito] A3l
Biz} Tee] ¥lA}8}8 2} 28t anti-structure Z2Fo] JA
Huzy 4 13 o] AFo] YA py A2 E e
4.12)

BizT83=2BiTe’ +VT9X+2VBix+3/2Te2(g)+2h. (1)

2, A F5E Az FF M ST



410

(a)
MA.
2 595.8°C ———vﬂ
5
hot pressed
595.2’c—ﬁ
00 200 300 40 50 60
Temperature (T)
()
MA.
g 5954C—"
E 598
hot pressed
598.5C —-V—

1:)0 260 3(;0 400 500 600
Temperature (T)

BN A A8 AL5E (1998)

(b)
M.A
= 597.7'c——-v—
<
[
(a]
hot pressed
598.5b——v—
00 200 300 400 800 600
Temperature (C)
(d)
M.A.
g 595 4'0—/—:V—‘
g 602.5T
hot pressed
603.1'C—y—

e e . i
100 200 300 400 500 800

Temperature (T)

Fig. 2. DTA curves of the mechanically alloyed BiTe.-.Se.); powders and hot pressed specimens : (a) x=0.1, (b) x=0.15, (c) x=0.
15, and (d) x=0.2. (Note that (b) and (c) are the same composition)
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Fig. 3. Seebeck coefficient of the hot-pressed Bix(Te.-.Se.); as
a function of the Bi.Se; content.
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Fig. 4. Seebeck coefficient of the hot-pressed Bix(Tes ssSeq 15)s
as a function of the annealing temperature of the mechanically
alloyed powder.
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Fig. 5. Electrical resistivity of the hot-pressed BiTeo s:5€0 15)s
as a function of the annealing temperature of the mechanically
alloyed powder.
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Fig. 6. Electrical resistivity of the hot- pressed Bi.(Te,-.Se.)s as
a function of the Bi,Se; content.
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Fig. 7. Thermal conductivity of the hot-pressed BiATe,-.Se.)s
as a function of the Bi,Se; content.
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Fig. 8. Figure-of- merit of the hot-pressed Bi.(Tei-.Se.); as a
function of the Bi.Ses content.
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