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h i g h l i g h t s

� Preparation of CdS nanowires with length 2.6 lm at 1.5 h and nanoflakes.
� One step hydrothermal route by surfactant PEG.
� Dielectric behavior drastical ly changes with those different nanowires.
� I–V behavior also significantly changed.
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a b s t r a c t

We have demonstrated in simple hydrothermal route a convenient way to design various nanos tructural 
growt h of cadmium sulfide (CdS) with various shapes and morphologies by usi ng different ambient con- 
dition s. The synthesized CdS nanoflakes and the first reported large distributed nanowires with lengths of
2.6 lm whose diameters varied on the chemical compositional variation of surfactant poly ethylene gly- 
col (PEG) under controlled extreme pressure in vacuum autoclave. We noticed a drastic change of dc con- 
ductivity of CdS nanostructures in confined geometry depending on its duration period of preparation.
We can tune the band gap also which quite differ from bulk CdS value due to different structural behav- 
ior. The dielectric constant is higher for 3 h duration and we observed two relaxations, one at low fre- 
quency region and other, at higher frequency for 3 h duration system in compare to a single relaxation 
at low frequency region for 4 h duration system. From I–V charact eristics we obtain an idea about differ- 
ent breakdown voltages and bi stable switching capability of such.

� 2013 Elsevier B.V. All rights reserved.

1. Introduction 

Over the last decade, low-dimens ional nanostructu res have 
received considerable attention from the scientific and engineering 
communitie s. These structures exhibit distinct properties that are 
different from those of bulk materials due to their small size and 
large surface-t o-volume ratios, and they are promising candidates 
for realizing nanoscale electronic, optical, and mechanical devices.
The fabrication of semiconduc ting metal chalcoge nide nanowires 
has attracted intense interest in the past several years because of
their unusual optical and electric propertie s and potential applica- 
tions in nanodevices [1]. Among these metal chalcogenides , CdS 
has been one of the most studied due to its extensive applications 
in photoelectri c conversion in solar cells and light-emitting diodes 
in flat panel displays [2]. CdS nanowires have been synthesized by

several techniques. For instance, the growth of thin CdS nanowires 
(20 nm thick) has been achieved by a laser ablation techniqu e or
chemical vapor depositio n (CVD) process based on a gold nano- 
cluster catalyzed vapor liquid–solid (VLS) growth mechanism [3].
Recently , our group reported that CdS nanowires with diameters 
of 31–53 nm and length 354–360 nm have also been synthesized 
simply by PEG assisted hydrothe rmal route [4–6]. Nevertheles s,
the abovementi oned methods need some special instruments,
harsh conditions, and/or relatively high performanc e temperat ure 
(over 800 �C). Uniform nanowires of CdS could also be obtained 
in the channels of various templates, such as anodic aluminum 
oxide (AAO) membrane [8], polymer gels [9], micelles [10] and
so on [11]. Although the template -directed methods are effective 
in preparin g nanowires with uniform and controllable dimensio ns,
they usually lead to a complicated process and also impurities due 
to the incomplete removal of the templates, and the yields are rel- 
atively low. Moreover, CdS nanowires have also been prepared by a
solvother mal process which may provide a more promising 
techniqu e for preparin g CdS nanowires , recently publish in our 
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previous paper [4–7] than conventional methods in terms of cost 
and potential for large-scale production. Most of the efforts are 
aimed on the electro-optical characterizati on of LC [12,13], but 
no serious works have been done in understand ing the dielectric 
properties of CdS like nano-compos ite materials. Newly, in this pa- 
per we work hard and tried to focus the main attention about the 
dielectric properties interestingly by changing diameters and 
lengths of various CdS nanowires/nan oflakes and also the dc con- 
ductivity depending on the suitable changes with various morpho- 
logical growths of different size CdS nanostructu res.

2. Experimen tal techniques and characteriza tions 

To synthesize different structural variation of cadmium sulfide
(CdS) nanowires/nan oflakes, we used chemical ingredients such 
as ethelyned iamine (C2H8N2), C4H6O4Cd�2H2O and sulfur powder,
poly ethelyne glycol (all are purchased from Atlanta drugs chemi- 
cal Reagent Co. Ltd., Merck). 0.58 g appropriate amount of analyti- 
cally pure Cd(CH3COO)2�2H2O and 0.078 g S powder put into a
100 ml stainless steel coated Teflon-lined autoclave which were 
dissolved into 75% of ethelynedia mine (EDA) under vigorous 

Fig. 1. FESEM images of CdS nanowires with PEG at 1.5 h, 2 h, 3 h and 4 h.

Fig. 2. Atomic force microscopic (AFM) behavior of the surface of thin film deposited CdS nanowires at 3 h.
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