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Abstract: This work describes the electrochemical synthesis of cadmium sulfide (CdS) nanostructured
films by applying a pulsed current technique on the gold electrode modified with a self-assembled
p-aminothiophenol monolayer (PATP/Au). Scanning electron microscopy (SEM) and X-ray diffraction
(XRD) were used to characterize the morphology and crystal phase of the synthesized samples. An
ordered array of CdS nanorods with a relatively higher c-axis preferred orientation was found on the PATP/
Au substrate. The results indicated that the size of the CdS nanorods increased with the increase in the
pulse width of the pulsed current, whereas the uniformity decreased. Furthermore, the size and coverage
of the CdS nanorods increased with the increase in the pulse height. Thus, the morphology and size of the
prepared CdS nanorods could be controlled by adjusting the pulse width and height. Cyclic voltammetry
(CV) and chronopotentiometry were also applied to investigate the mechanism of the electrodeposition of
CdS on PATP/Au. In accordance with the experimental results, we suggest that the interaction of the —NH,
in PATP molecules with Cd** in the solution may have contributed to the passing of electrons along the
PATP chain following a modification of the p-aminothiophenol monolayer on the Au substrate. A formation
mechanism for the electrochemically synthesized CdS nanorods on the PATP/Au substrate has
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consequently been proposed.

Key Words: Pulsed current technique; Cadmium sulfide; p-Aminothiophenol; Morphology control;

Nanostructured film; Nanorod
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Fig.1 Scanning electron microscope (SEM) images of
CdS nanostructured films by a pulsed current
electrochemical method on bare Au (a) and
PATP/Au (b) substrates
At=0.3 s, n=10, i=2.5 mA-cm™; At: pulse width, n: pulse number,

i: pulse amplitude. PATP/Au: p-aminothiophenol self-assembled
monolayer modified gold electrode
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Fig.2 XRD patterns of CdS/PATP/Au (a) and
PATP/Au (b) films
The inset is the enlarged drawing of pattern (a).
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Fig.3 SEM images of CdS nanostructured films on PATP/
Au strate obtained at different pulse widths
(a) Ar=0.3 s, n=10, i=2 mA-cm™; (b) At=1 s, n=10, i=2 mA-cm™.
V1: typical particle size measured on the spot

By CAS K E

DA Hh, B A Ok 52 (D386 K, CdS 4K R [41 2R 44
B RST AR SEO, 0F R TR BE A 1 mA - em™ IF RSF 4
3 38 nm (& 4(a)), 2 mA - cm I 2 24 49 nm (4 4
(b)), 3 mA -cm I £ 65 nm (K 4(c)). [Ali H SEM
Bl n] LA H, B Ik i FE TR K, CdS 4Ktk
()78 i B B2 38K, L — 1k B A
3.4 PATP/Au L CdS 4K B AR AY IR & KA IR
18 AR 2232 A TE i) fLA 256 CdS {E PATP/
Au HLAR F i TR AE KL AT T B S 2
PATP/Au Hi 1% 43 5l #F DMSO ¥ « & 45 0.055 mol -
L™ CdCL 1 DMSO ¥ M1 &4 0.190 mol - L™ B Ji S
() DMSO ¥ ¥ 1 IR 22 18], B I o] LU, o
71 DMSO 7F b 52 56 Jr 126 1) W3 A7 98 [ 9 (=1.0 — 0.2
V) A AL R Y (1T 4% a). 1Tl PATP/Au HLAK 7
CdCL ] DMSO % ¥ 1 25 7E-0.5 F10 V Bt 3z 533l H
TRANSK TR 11003 Jir e AN 8 AL 06, O iR U 2 | T CdP ik
JEURK Cd, S A0 S L3 B 251 26 b)), 40 kT T
Cd 5 FTIHT H RIS 5 &4 55T S 1) DMSO AL

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved.

F&&9 SEM &
Fig.4 SEM images of CdS nanostructured films on PATP/
Au substrate obtained at different pulse amplitudes
(a) At=0.3 s, n=10, i=1 mA-cm™; (b) A=0.3 s, n=10, i=2 mA-cm™;
(¢) A=0.3 s, n=10, i=3 mA-cm™
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Fig.5 Cyclic voltammograms of PATP/Au electrode in

-1.0 -0.8

different solutions
(a) dimethyl sulfoxide (DMSO), (b) 0.055 mol-L~" CdCl, in DMSO
solution, (¢) 0.190 mol-L™" S in DMSO solution. scan rate: 50 mV +s™
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Fig.6 Cyclic voltammograms of PATP/Au electrode in
DMSO solution containing 0.055 mol-L™' CdCL+
0.190 mol-L™' S
(a) +0.2 = =0.7 V; (b) +0.5 — —=1.5 V. scan rate: 50 mV +s™".
The inset is the enlarged drawing of (b).
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Fig.7 Potential-time curve of PATP/Au electrode in
DMSO solution containing 0.055 mol - L™
CdCl,+0.190 mol-L™' S
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Fig.8 Nucleation, growth, and agglomeration of CdS
nanorods on PATP/Au substrate
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