56 5 2007 5
1000-3290/2007/56 05 /2858-05

ACTA PHYSICA SINICA

Vol.56 No.5 May 2007
©2007 Chin. Phys. Soc.

17 1
1
2
3
2006 28 2006
SPS
300—500 K
SPS
PACC 7220P 7215] 8110H 8120E
1.
Seebeck Peltier
ZT 7T = o’ 6T/ a -
K T
.Bi, Te, 20 50
1
R3m c
-Te' -Bi-Te? -Bi-Te ' -
00!
4
2
2—5 Te 1 -Te 1
6—10
SPS P
2006C31031

*

T E-mail aseeker@ 163. com

2 2 3
315040
200050
471039
29
p
(2 a K
7T
7T 1.15
99.9% Bi Sb Te
Bi,Te; ,, Sb,Te; g + 3wt% Te.
25 K/min 973 K
25 K/em 25 mm/h.
20:1 600 r/min
10 h X
SEM 473 K
2h
SPS 1*
120—180 pm SPS
2#
3 #
SPS 4%#
SPS
20060390703



2859

5 p
50 K/min 693 K 5 min
60 MPa SPS 5]
_ 8 . 2% =& 3
20 K/min 30 min g | & = Y
300—500 K N sl Jk\ o s
A A ]
A AcnAeone b
Vander Pauw Accent A b
HL5500 o Hall Ry . o a
0.326 T. n Hall 10 20 30 40 50 60 70
n=1Rye e . 26, CuKo.
ar 1 X No. 15-863
a 0. 15-
35K AE - AE—AT b 10h ¢ 20h d 30h e
a . SPs f SPS
Ar Netzsch LFA427 A
k=2 o C, 0
CP
3.
1
X
10 h
30 h
2
SPS XRD
No. 15-863
SPS ?
Te
00!/ .
3 300—500 s
K 1" 37 Bi,Te, =2Bi'y, + 2V + Vi, +3/2Te,, +2h 1
2" 47 . 0 = nepu ShyTe, =2Sbly. + 2V% + Vi +3/2Te,, +2h 2
n ~ 2V'ss +3Ve +Bi Sb 'y,
S ! P | 300K= Viws + Bi Sb . + 4V, +H3e'. 3
2 B HP  SPS
Te - Ingot 1 2* 3t 4t
Te  Bi - n/ 10°/cm’® 0.42 1.5 0.82 0.33  0.62
3:2 Te pl e/ Vs 1860 415 1078 1820 1360

3 DSC 693 K



2860 56
1.6 e Y C n
1.4 A (l)g ) 1f
BEENN < 0s 400—500 K
1.2+ \ ‘> 0.7
- \& \% 0.6
g 0.5
» LOr e .
E \ \:\“
3 0.8 %\ AN
m— [ ®.
0.6 __:_%}ﬁfﬂﬁi S
—A— 2
0.4 F—wy—3*
0.2 % L ' ' '
' 300 350 400 450 500
2# 4#
’ 4
260
Te 240 | T,
v/ >-Q\
Te * . Hyun p / — <y \.\o
220 |- - ~ = N
Bi-Sh-Te Te o P ~—
S 200f %0% \E
3 —— KRR
Te 180 - —o—1*
17 . —A—9o*
Kim 773 K Te 160 L —y—3*
59.82% 57.87% —— 4
18 140 1 1 1 1 1
Te 300 350 400 450 500
p B’E/K
Te 4
5 a 1—4*
1 #
. SPS
30 min Te 4
P
TC 3# K
K 1*
3#
3 #
2#
. K
SPS 6 2% 4
Te 2% 4t SPS 1*
. 1.
lal = kyle v+ C = 1nn ky 001



2861

7
2.8t O Q;\\ A\
£ \\
3 0.8} Ty SPS
2.4 e 3
— F0.6 \\ =z
% - v
2 . . L . L
% 2.0 300 350 400 450 500/ /V;A
< /K é
T s
L6r A —F—§—" ’%‘ 2 SpS
v/ . .
Vv /./
) D @ 77 1.15
1.2
1.8} i
. v/<‘ —,
—m— K " Lop X
—_ 1.6 —o— 1* [
M _A— 2#
£ —y—3* 0.8 .
g L2r z Y : A
< - §
] —H— X
¥o0.9f /-/ 0.6 F _ _l:#}f&é%%
5‘ —a—" /‘ _* o—1
/A/A ——* —A—2
0.6f YV, AT " 0.4 —v—3
A——A o« D&
o-—o—0 (b) *—4
0‘ 3 L L L 1 1
300 350 400 450 500 0.2 - - . . -
e 300 350 400 450 500
A / K ,
B/ K
5 a K
7 YA\
Kka b K=K
Kyl ks 2"
4.
XRD
SPS
2.4¢ —m— IR &k
—o—I* Te P
—A— 9
2.0 —v—4* ;1
: =
| et
v L1L6r
Lar SPS Te
.—.——o———"""".__._.%.
0' 8 1 1 L 1 1
300 350 400 450 500
HE/K SPS
/T
6 K11 /k33
1.15.
Gao M Zhang J S 1996 Thermoelectric conversion and its applications 2 Sokolov O B Skipidarov S Y Duvankov N 1 2000 J. Crystal

Growth 236 181
Ettenberg M H Maddux J R Taylor P J Jesser W A Rosi F D
1997 J. Crystal Growth 179 495

Beijing Orchance Industry Press pl59 in Chinese
159 3



2862

56

10
11
12

13

alloying spark plasma sintering SPS and hot-pressing. Electrical conductivity o

conductivity &

Jiang ] Chen LD Yao Q BaiSQ Wang Q2005 Mater. Chem.
Phys . 92 39

Jiang ] Chen L D Yao Q Bai S Q Wang Q 2005 J. Crystal
Growth 277 258

Li Q RongJY Zhao L et al 2005 Acta Phys. Sin. 54 3321 in
Chinese 2005 54 3321
Navratil J Stary Z Plechacek T 1996 Mater Res. Bull. 31 1559
Jiang ] Chen LD Yao Q Bai S Q Wang Q2005 Scrip. Mater .
52 347

Jiang ] Chen LD Bai SQ Yao Q2005 J. Alloy. Comp. 390 208
Imamuddin M Dupre A 1972 Phys. Stat. Sol. 10 415

Seo ] Park K Lee D Lee C 1998 Scrip. Mater. 38 477

Horak ] Cermak K Koudelka L. 1986 J. Phys. Chem. Solids 47
805

Tae SO Dow B H Kolomoets N V 2000 Scrip. Mater . 42 849

14

16

17

18

19

20

Sokolov O B Skipidarov S Duvankov N I~ Shabunina G 2004 J.
Crystal Growth 262 536

Schultz ] M Mchugh J P Tiller W A 1962 J. Appl. Phys. 33
2443

Hyun SS Heon PH Dow B H Jae DS Dong H L 1997 J.
Phys. Chem. Solids 58 671

Hyun DB Oh TS HwangJS Shim ] D 2001 Scrip. Mater. 44
455

KimKS KimIS KimTK HongSJ Chun B S 2002 Mater.
Sct. Eng. B90 42

Nolas G S Sharp J Goldsmid H J 2001 Thermoelectrics-basic
principles and new materials development Springer New York plll
loffe A F 1957 Semiconductor thermoelements and thermoelectric

cooling  London Inforesearch

Effect of preparation methods on thermoelectric
properties of p-type Bi, Te;-based materials *

Jiang Jun' T Li Ya-Ii'  Xu Gao-Jie'

2 Shanghai Institute of Ceramics ~ Chinese Academy of Sciences

Cui Ping'

3 Luoyang Institute of Refractories Research
Received 28 July 2006 revised manuscript received 29 August 2006

Abstract

p-type Bi,Te;-based thermoelectric materials were fabricated by various methods
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such as zone-melting mechanical

Seebeck coefficient «  and thermal

were measured in the temperature range of 300—500 K. The influence of the preparation methods on

thermoelectric properties was studied. Compared with that of the zone-melted ingot the figure of merit ZT ZT = o*cT/x  of

those materials fabricated by the other methods mentioned were all increased to some extent. The obtained maximum ZT value was

about 1.15 for that fabricated by the combination of zone-melting and spark plasma sintering technique.
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