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PREPARATION OF CdS SPHERE-LIKE MICROCRYSTALS BY MICROWAVE
HYDROTHERMAL PROCESS

HU Baoyun, HUANG Jianfeng, CAO Liyun, WU Jianpeng, ZHANG Qinfeng
(Key Laboratory of Auxiliary Chemistry & Technology for Light Chemical Industry, Ministry of Education, Shaanxi
University of Science & Technology, Xi’an 710021, China)

Abstract: CdS sphere-like microcrystals with regular shape were prepared by a novel microwave hydrothermal process using cad-
mium chloride and sodium thiosulfate as the starting materials. The influences of hydrothermal reaction temperature, reaction time
and filling ratio of the autoclave on the phase composition, particle size and microstructure of the CdS sphere-like microcrystals were
investigated. The as-prepared CdS sphere-like microcrystals were characterized by X-ray diffraction and scanning electron micros-
copy. The results show that the as-prepared CdS microcrystals have spherical structure and a particle size range from 50 to 1000nm,
and they have no obvious agglomeration. With the increase of hydrothermal reaction temperature and reaction time, the crystallization
and grain size of CdS sphere-like microcrystals increase gradually; at the filling ratio between 50%—80% in volume in hydrothermal
reaction autoclave, the filling ratio has little influence on CdS sphere-like microcrystals.
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1.1 CdS MRBkaeH&

KA MK kgl & CdS MER. TRFAE
¥ A (CACL H0), TRABRERAI(Na,S,05-5H,0)
J'Fﬂ ZI:EE Z@:%(CloHuNzOgNaz'ZHzO), ﬁ]j]ﬁ'
tret. HRAEZERT, FREX 2.01 g CdClL-H,0, 248
g Na,S,03-5H,0 1 0.09 g C;0H14N;0sNay2H,0 ¥AE
7 100mL ZBFKP, FARMHRE, BRSTKE
. PEERR 50%~80%MKIETE L BRI BB
FHBAERA 65 mL HH R REAF K RNER,
RIS BT RIRE(100~200 'C)T#E MDS-6 i
EREBBUKHRNES, HRERELE —E
IR A (10~120 min). RVERE BRVHE=ZAE,
BHRNE. BAHlE KR ARG L el
BEELSE, RERAZEFKAOITKZEY®
Bk, BEEERRBEATERES 45 CTE LR
=Y. IRIABENTESHRMNEE. RN
it 1) 70 2 B 3B IR FE EE ) ABF ST EAIX CdS
RIAHAR. 4afstEREREHRER.

1.2 AR 5RIE

KF H & %7 D/max2200PC B AZ) X 514k
785 (X-ray diffraction, XRD)SUN =347 Y4
#r. M Scherrer AR EMBERR . RH
HZ& JEOL AF= JSM-6390A RU#iF B
(scanning electron microscope, SEM)MREF=HK &
WM.

2 #R54t#k
2.1 WBK PR BRI R

LRI RNFER D

Cd**+8,07+H,0=CdS+2H'+S03" (1)

B 1 R R KRB E T il & CdS
FFI XRD i, AWE 1 ATRAEH: 7E 100 'C R8sk
AT BI AT i Y CdS L dR, B R HATHHE T,

FEATHIEEE . AEMEE THHEN CdSH
BFERBEERE, BTRRMD, RIS

A A 140

A\ " 120

. 100

L 1 i - . ) - Pa—— | J— —r M ]
20 30 40 50 60 70

20/(°)
1 FREBEKREE T HA R 20 min FiHl& CdS R
XRD i#

Fig.1 X-ray diffraction (XRD) patterns of the CdS samples
prepared at different microwave hydrothermal tem-
peratures for 20 min
Concentration of Cd?" is 0.10mol/L and filling ration is 67% in
autoclave (the same below).
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H AR RFrm.

B 2 7R RIZK #0385 T #ll & ) CdS ¥ 4& ) SEM
BAE. ANB 2B H: Hl&H CdS BERA RN
HRIERREH . BARIERE T Bl & BB R~T8h,
100 CHTHI& 88k, &RERE, FX/NMY
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SFREE, BRRTHEMM. 180 TR, #MA
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22 KA ERER

3 H7E 140 C T A E B K #0 R B B 1] 4% 44

TR & AR K XRD #% . A B 3 W] LA H : ZE 10 min



Oa0100 O

@200 0
02 00000O0O0O0'FOO ©OminOOOOOOO
SEM 0O O
Fig.2 Scanning electron microscope [SEM Ophotographs of the
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Fig.5 XRD patterns of the CdS samples prepared at different
autoclave filling ratios
Concentration of Cd** is 0.10 mol/L, hydrothermal temperature is
160 °C and reaction time is 20 min in autoclave (the same below).
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Fig.6 Relationship between average grain size of CdS and
autoclave filling ratio

REERFZEWN 67%8 4 LLREBE R P A M KRN
KA, BRTFREEHEK.

3 4 %

KB K #E T LRI THRER & 1A
BN SR ERRA 50~1000nm # CdS MR
B AR NERE. FEAEELTURES
mtERE R, hREA B RTE/MI CdS MR,
CdS 1 5 B 65 5 72 B A ok R~ B B 2 ik P38 60 B[]
MFEKTRE. MRESMAEK, KRMEE S 140
"CH# ) 200 ‘CHY, FRFLAM A KR~ B 100 nm 3 n
2] 1000nm. KMYEY AT 60 min J5K&F FAAH
ERR. RNIEFHE 50%~80%HITE At =4
EHAK. SR T E4&48H, #I&85.
&% RIFH CdS MARKBEBREGR: KAR
RAREN 140 °C, RMEEY 20 min, RMEBHEA
A 67%.
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