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Fabrication of Three-Dimensional Arrayed CdS Dendrites and Its Growth Mechanism
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Abstract: Through a combination of electrodeposition and subsequent solvothermal reaction, three-dimensional
(3D) arrayed CdS dendrites were fabricated in ethanediamine solvent using branched Cd as the template and
precursor, and hexamethylenetetramine (HMTA) as a surface modifier. The obtained product was characterized by
X-ray diffraction (XRD), scanning electron microscopy (SEM), electron microscopy transmission (TEM) and energy
dispersive spectrometer (EDS). The results indicate that the morphology has been changed from disordered
nanowires to 3D arrayed dendrites with addition of HMTA in solvothermal process. Finally, by analyzing of the
chemical reaction during the whole reaction process and combining with the morphology evolution of products, a
possible formation mechanism for 3D arrayed CdS dendrites were proposed. Photocatalysis test results show that

the 3D arrayed CdS dendrites exhibit good photocatalytic activity under visible light illumination.

Key words: CdS Dendrites; tree-dimensional arrays; hexamethylenetetramine; electrodeposition; solvothermal

W H 1 .2013-12-30, W& 2ok H 11 .2014-04-04,
1LV 44 Bk A1 7 2 AT BA(N0.201204101 1) , 8 5 [ BRBHEE & 1 2 55050 H (No.2011DFAS52290) | 1 5 S8 Fh 5 42 (No.21176169) , 111 75 45
FE A 75 AUH I H (No.20133033) AL 7 47 5 4 (N0.20137033) S B AF 78 2 B8 3 42 (N0.2013 A020) % B30 H

FEIRIE R A . E-mail ;jia_husheng@126.com



1840 E OB % % R 30 %
0 31 & 1 SEWHES

AR TCHLF: T AR 48 Kb ) (8 T S5 0t JHE 4 3
R A I SR R S R R NS
T2 B AR (CAS) A2 T - VI — b S 78 (1 T 007 B
B A 2 AR MORL IR R R CdS 1 B BE R N
2.42 eV, I EA RIS B L &ph)
2N TR G el Dt e LA
PERRE AR PR I 45 Ty T

TE KA R A i) £ 2o A v 2 A (1) 40 K ok —
Y (RN K 2R (B A5 RITAT ) | 2 0 K I S R LA T
L R0 A TR RS ] Y A IR TG
ML KA L IE AR R AF 5T 4R R HLA Rk
SR S HEAORZE R APRL D L B RRER RO 2E
2R OGBS B AT A S5 AR GE ok S5 R A
Fb, 52 2410 = 4450 | nBR 1 Cu,0 ORI DY £
) PbWO, S K ORI 8 32 A1) CdTe A1 CdSel™ ™,
BA TR R B b2 ROt R (U KRR
S TR i 72 A AN M [ o O R4 20 B 2 v = | N & e
kS — A LK B PR R

— BT, S IR AN KA RO 5 4 ) 4 il 32
TR PRI, — Rk = IR S R Bl T 2 0 f
P il Ak 2 S A FRUG 8 3 TR BN A AR A 1 i ELAE
S PR VR ZI AR, O3 Ab— P T ik SR T8 A O A
JEE B TEOML 2548 | L G b 728 el G A A AR S5 4 B ) R
S, R ST 0 KR A ol X 45 ) 4 o AR T
X EA S S EL, AT AR HaX — it g
il #5— Z A M-V AL - VI S o0

DRI, AT LA 3 Ao 92 ] A7 S8 R 11 = A AR AR T, 45
B JE SRR AR AL T2 AT DS = 2 40 K 48548 A4 ) )
A A, FTTBUEAE S — Bl A% 4 ] £ 4 Ja vl R 1Y)
Jiids, AT LI OR A5 AN [R) = 4k 25 04 1) 4 @ Sk 2
M 7K AR/ ) 30k 2 ) A5 90 oK R I I
/2 [24-26] .

A8 SCR FH L UTBURIES R BB 45 A 1 J7 s LA
REECIR 48 Cd R R BEAR FITTIRAR | 7 & R
F e LAZS O F 3 D Ji (HMTA) b 4% T8 i 751 il 4%
A = YRS S5 R S CdS, IFRFSE T AL
ARG JE Cd WORL B AR AE FH A HMTA X5 7= )98 5% (1)
MR, A HT T HMTA 7877 908 it 72 v i 2 i 1
FH 1) B 38 358 0 B 35 790 4 S I 3 8 vl 1 b2 O g ok
SRR CAS B 2L A0k S5 R B ML AT T
Wit

1.1 Cd B &l &

Cd JURL 1Y) ] % & 78 CHI-660D HL k2% T 7F 3
T, RIS = AR RSN, 5, K
(20x10x0.127 mm) WK N B JE K & B 5 8
KAV, P TaH, Lk, mil
0.2 mol -L~" 4 CdSO, HLfift W , JF in A &b & 1Y ¥k
H,S0,, P pH=3~4, R iF Ve 15 09 8 6 7R TAE
e, 40 R 18 R X A AR RN R H A A S L A,
H CHI660D 7 i Ak 2= T AR, R A 1E DU Jr
B AT EH TR Cd,

1.2 CdS KGR H &

B R MEUTRAA Cd ORI i 76 A A 3R D 96
W P ARF BN B B i R RO 2B, IR A
20 mL 92 0.1 mol - L™ A Bt IR AN [R) e &2 1)
75 W EE U iz (0,0.01,0.02,0.04,0.08 1 0.12 mol -
LY, K5 K R RS % BN E 180 CIRIE 12 h,
N SE UG | R AR B 2SS H K R A B
] G A TR IBRCHE R T K ek T 7 60 °C
TR T TR
1.3 iREERIE

K Rigaku D/max-rA(Cu Ko A=0.154 2 nm)%!
X SFRATHHALSr ke S B AR 2 L, AR AT
WA 40 kV FT 40 mA | FH G E R 200~70° ,
BEA 2°-min, K H JSM-6700F &L 494 B+ 5 il B3
(SEM) >k W 5 A% i 1 OU T 350, B 1 X A3 £k e 3%
AEDS) I E Py o3 . T JEM-2010 24 i 73 B i
55 LT 5 AU BE (HRTEM) X R 25 479 550 08 52 A1 O
SER I RAL
1.4 LR

CdS FF i (14 6 A A0 1 1 FH 7E T D' G T e i
W VA OR AN, 7EREFR LA 10 mg- L™ @9
FLUEV WL, B I CdS BESR AR SR L 7E
5 % HPOICE 1 h, 0 SEEETE CdS 2T ik 2 I B -
JBL RS- SRS FH 100 W L BUAT IS R L
W, TR IR IR A 30 min BURE 1 0, H
756 B 28 A AT LG4 6 1R IE B L #E AE 664 nm Ab
WG

2 ZR5iTie

2.1 Cd BRI R & 51T
K1 2 ETURH R -2.5 V(vs SCE), LA [H]



%8

A 2 AT = 2 I 50 S5 4 B R B CdS Y 9 B A IS LT 5 1841

. 200nm

Inset is the corresponding EDS spectrum

1 VLR R-2.5 V, UL 90 s B ECR Cd 19 SEM B (a), (a) P47 B (b) F (b) 19 29 3t 38 43 190 R 1 ()
Fig.1 SEM image of Cd crystals with dendrites structure under a constant cathode potential of =2.5 V for 90 s (a),

its high-magnification SEM image(b) , and SEM image of tip portion(c)
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Fig.2 (a) XRD pattern of Cd crystals with dendrites

structure under a constant cathode potential of

-2.5V for 90 s
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Fig.3 FESEM images of HMTA concentration-dependant morphologies of products:
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Fig.4 (a) TEM image of a CdS nanorod in lateral branch
and (b) HRTEM image of the with square area in (a)
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Fig.6 Scheme of the growth mechanism of 3D arrayed CdS Dendrite
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