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Hydrothermal Synthesis of Sb,S; Nanorod Ordered Arrays
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Abstract: Using Sb (S,CNEL); as a single-source precursor, ordered arrays of Sh,S; column-like and needle-like
nanorods with various sizes have been synthesized via a hydrothermal treatment by adjusting the reaction
conditions such as time, temperature and surfactant. X-ray powder diffraction (XRD), energy-dispersive
spectroscopy  (EDS) and selected-area electron diffraction (SAED) results demonstrate that the nanorods are
composed of pure orthorhombic Sh,S; single-crystal. Scanning electron microscopy (SEM) and transmission
electron microscopy (TEM) show that the Sh,S; nanorods are highly ordered with controllable diameter and length
in ranges from 60~300 nm and 2~5 pum, respectively. On the basis of the experimental results, the influences of

the reaction conditions on the formation of the Sh,S;nanorod arrays are discussed.
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HE— 25Uk B I A5 R 2 Sh,S, kAR Bl 4 /& 150 °C
TRV 23 h AR I S R B (TEM) Rl = 43 9 i
59 HLBE(HRTEM) 1B, H 8] 4(a) AT UL | i 75 94 K AR
B, HAZ) 60~100 nm, K BB EHOK | 58 4 90 K B

(Y]

Tiengily Li )

Trlengily (o)

10

o 1 2 3 4 5 & 7 R 9
Fngrgy /ey
3 (8RS XRD A,
by KI5 (9 EDS i
Fig.3 (a) XRD image of the nanorod arrays

(b) EDS spectrum of the nanorod arrays



1564 kP

ERE

1 Lo LT 3o L I
Kl 4 150 °CF R 23 h Brds 7= 1 9 TEM il
HRTEM &
Fig4 (a) TEM and (b) HRTEM images of the product
synthesized at 150 °C for 23 h. The inset in (a)
is the SAED pattern

FHLAR45] 3 X oL T AT S AR FE (SAED) H HES 34 55 1)
B 5 2H B[ L 4 (a) T AR A BT, 2 B 9 oK i B AT B i 4
¥ HRTEM [ 4(b)] 27~ Sh,S; 48 K HATHH 4 5%
0 ARG S5 R B TE RIEE d=0.562 nm ¥ 5 11 5 1E
22 A Sh,Ss 11(200) 5h T AH — 250, H s A 80717
FY AR AR T 1]

222 Dhb e B R B (SDS) A 2R 1 I 1

U A e i TR A kg R TETVE ), AR 130~
180 °Ci B2 [l P (43 51 1E L 130,140,160 F1 180 °C
S5 4 A BN I ) 38 o AR B TR AT — &R
Xt ARSI 45 0 R B L+ s S R 4 (SDS) ok 2 I
TG R FE 130~180 °C ik B3 N Y BB il 15 Sh,S,
YRR RS, AT R RN TR 2 5k
12 h(130 °C).10 h(140 °C).8 h(160 °C).5 h(180 °C),
55 R IR Qg 2 T M SR e 0 I DU AR Bl BEE R
IO [ ) A T2 7 ARy R BROTR 2 oK A 4
KEEGTFIES, B 5 A T BE T i 94 K B 51
() SEM &l AT UL I BEAE 160°CHT 180 °CHY AT 1%
FNAEH B DUOREAG T RS, 9Kk R 20 60~
100 nm; B ARAE EI[E 5(d)]0T LALE 2, 90 oK B 1 415
B EARIR 20 wm B RIERIE R ALK, 76 140 Chf 75
B H AR 2 60~150 nm I AKAE | (0 HHED) 7 K%
FF A 130 °C F KLY 12 h, v 15 S8 #3015k g0 ok
A Ty BES BT AR 9K A AR E0HL , 29 100~170 nm,
T R 404% 10~20 nm,

(2) 130 °C(12 1), (b) 140 C(10 h), () 160 °C(8 h), (d) 180 C(5 h)
5 AT S T AT Sh,S, 40 KA 17 FE51 1) SEM &

Fig.5 SEM images of Sh,S; nanorod arrays synthesized at different reaction conditions
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