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Cadmium sulfide (CdS) is an essential

semiconductor compound that has applications in solar

cells, solid-state gas sensors, field effect transistors, and

light emitting diodes [1]. Its n-type semiconuctivity property

is used as a heterojunction partner for n-type materials [2].

Polypropylene (PP) is a cheap hydrophobic thermoplastic

that is non-toxic, fairly rigid and widely used.

The main idea of this experiment is to deposit CdS

onto PP thin film in order to get the benefits of both

materials, which would be very beneficial towards making

flexible electronics. In order to make CdS, three different

cadmium salts were reacted with thiocarbamide. The

reactions between them were compared.
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INTRODUCTION EXPERIMENTAL

Polypropylene films (150 µm thicknesses, KWH Plast, Finland) were

prepared via surface oxidation (etching) by using a 1:1 solution of

H2SO4/H3PO4, saturated with CrO3 (90 °C, 25 min).

The chosen method was chemical bath deposition, due to its simplicity.

The samples were immersed vertically alongside the reactor wall (Fig. 1).

The influence of multiple factors was studied during the reaction, such as:

concentration of each salt, concentration of thiocarbamide, effect of alkalinity,

temperature influence, reaction time influence.

1M, 0.5M and 0.25M concentration of CdSO4, Cd(CH3COO)2, CdCl2 salts

were tested with 2M, 1M and 0.5M of thiocarbamide. 10 % ammonium buffer

(2:13 1M NH4Cl / 10M NH3∙H2O) by volume was added to increase the

alkalinity of the reaction while performing the reaction with CdSO4 and CdCl2.

10 %, 20 % and 25 % buffer concentrations by volume were compared.

Samples were taken every hour for 5 hours. Temperatures of 70°C and

90°C were tested. After the reaction, samples were rinsed with distilled water

for 30 s.

Samples were analyzed under a UV_Vis and FTIR absorption

spectrophotometers and X-ray diffractometer.
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In all cases yellow-orange CdS layers were

observed deposited onto polypropylene (Fig. 2).

The concentration of CdSO4, Cd(CH3COO)2 or CdCl2

salts had little influence on the reaction. 1M

concentrations seem to perform noticeably worse.

The concentration of thiocarbamide had a major

influence on the reaction.

The addition of ammonium buffer had a significant

influence on the reaction: a thicker layer of CdS was

observed, as well as a yellow color with a deeper orange

hue.

The reaction performed better at a higher

temperature.

Reaction time seems to be different depending on

the salt and the conditions used, however, it did not

exceed 3 hours.

According to IR, UV and X-ray spectroscopy, the

cleanest sample of CdS precipitates was one obtained

with CdCl2 salt. The other samples had thiourea or

cyanamide impurities which make the overall crystallinity

much more noticeable (Fig. 3).

Fig. 1. Equipment used for the experiments: 1 – reactor; 2 – solution of salt,

3 – thermometer; 4 – holder; 5 – PP sample; 6 – glass weight; 7 – cover;

8 – thermostat; 9 – thermometer; 10 – mixer

Fig. 3. X-ray diffractogram of CdS precipitates formed using different salts:

1 - CdCl2, 2 - Cd(CH3COO)2, 3 - CdSO4
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Fig. 2. Photo of CdS/PP composite formed in different

reaction time


