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Fig.1  Surface morphologies of the etched silicon wafer:

(a) undesilverized and (b) desilverized
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Fig.2 Fracture morphologies of the SiINWs-Mg.Si nanocomposites:

(a) random distribution and (b) array distribution
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Fig.3 TEM images of the SiINWs (a) and twins (b) in the
SiNWSs-Mg,Si nanocomposites

RO M 2 SR R SR AN o=nep
(n B TR L e B HL AT, pON BGR TIE R ),
HL S SR ORI R T IR MBI AR AR R T E Ik
iE . Mg,Si 4 2at%Bi Iy 520, bk T f IR
&, M Bi WY IFREEBE, MEREI S

Bi JRT- HL S SN AN Wi T, T R T R B
L g L el TR 3 i 5 BOS R R TR
R, b S REEEEET ST . R 1NE
TSR RS L

YERXT L, B 4 38 T KidoM™ R A SPS 75 ik
131 M,SiBigo, FE ML SR SR EM X R Mz,
BATHL, SINWS-MQ,Si & & # R i G o i
BEZEM., HE 1A, SINWs-Mg,Si & & # itk
MR TR FE ST R 5H B K, XEWE Bi
ARSI EA L, —545> Bi LR ST M
o P B BB P BT B AR AR TR A, X FRAEAE 7 MY
S AR B TR B A DTk, T H B KR R A
BE— 2B BN RO, TR R T P [E
SiINWSs 177 7E 0 80 7 HoA # E L, AT 8 LT
BRI T, X REBAMER MR ZE W F T
JRH . 534k, MBIV 2 G0N . AR,
2 BHAS 3R T (3B 5, 310 51 AR S R Y,

B RGN KR L S BN, SINWSs-Mg,Si & & # i
MR G R BB K. Sl — 25 R RK, M
FEM G, &l TR AL =R ik 416 SINws H 5
L BE T B T BT A EE - (10°~10°S/m, 300 KD, §§°T
Mg,SiBig o, 2/ (10°~10°S/m, 300 K), MTfi SINWSs
(145 B 384 e A 44 ) L S S g — B BRI . B B S

F1 SR 300 KRB IERESH

Table 1 Electrical properties of the nanocomposites at 300 K
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Fig.4 Temperature dependence of electrical conductivity of

SiNWSs-Mg,Si nanocomposites
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Fig.5 SEM image of the micropore in the SiNWs& AgNWs

doped sample
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Fig.6  Temperature dependence of Seebeck coefficient of

SiNWSs-Mg,Si nanocomposites
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Fabrication and Thermoelectric Performance of the SINWs-Mg,Si Nanocomposite

Du Ziliang", Chen Shaoping®?, Wang Yankun?, Fan Wenhao?, Meng Qingsen®?, Yang Jiangfeng?, Cui Jiaolin®
(1. Key Laboratory of Interface Science and Engineering in Advanced Materials, Ministry of Education,

Taiyuan 030024, China)

(2. Taiyuan University of Technology, Taiyuan 030024, China)
(3. Ningbo University of Technology, Ningbo 315016, China)

Abstract: SINWs-Mg,Si powder doped with 2at% Bi was prepared by the solution method and consolidation, and the influence of silicon

nanowires on the thermoelectric performance of the Bi-doped Mg,Si matrix was studied. Results indicate that the electrical conductivity of

the materials decreases greatly, the Seebeck coefficient remains roughly the same, and the thermal conductivity declines slightly. With the

increase of the SiNWSs dosage, the electrical conductivity further decreases, the Seebeck coefficient improves a little, and the thermal

conductivity rises. The sample with 0.1 at% SiNWs embedded obtains the highest ZT value of 0.5 at 800 K.
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