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Preparation of CdS Nanoparticle Film by Electrodeposition in CH;CSNH, System
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(Department of Applied Chemisiry, Harbin Institute of Technology, Harbin 150001)

Abstract:

cadmium chloride.

The film of surface active agents spread out on the surface of the electrolyte of Thioacetamide and
CdS nanofilm was deposited at the interface of surface active agents and electrolyt by the
method of electrodeposition. The optimal conditions on which the nanofilm was prepared of the least crystals and
uniform particles could be attained via analytical results of L(4°) orthogonal experiments. The optimal conditions:
castor oil/hexadecanoll 0.06 mL-cm™,CdCl/CH;CSNH, 4 mmol L7, cell voltage 5 V, electrodeposition tempera-
ture 15 °C. The effects on the grain size of temperature, surface-active agent, electrodyte concentration, cell volt-
age and pH become smaller in the series. If the temperature was high, the movement of molecules of surface-ac-
tive agent and electrodyte would be faster, thus the preparation of the film would be difficult. The grain size of
thinfilm varied with the surface-active agents, however, when the amount of surface-active agents reached a cer-
tain value, the grain size would remain unchanged. The higher the electrodyte concentration, the larger the grain
size of nanofilm. The surface forms were changed at the same time. If the pH of the electrodyte was higher or
lower, nanofilm could not be prepared successfully, thus the pH range should be is 3~6. SEM image of the
nanofilm shows the occurance of dendrite. The sucessful preparation of nanofilm is closely related to the nature of

surface activre agent due to the nanofilm growth mechanism.
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Fig.1 Scheme of experimental setting
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Table 1 Orthogonal experiment

Serial number Temperature Concentration Average particle
pH value Voltage / V Surfactant
/ factor /C / (mmol - L) diameter / nm
1 3 5.5 8 3 Castor oil / Lauric acid 63
2 3 6.2 4 5 Castor oil / Stearic acid 30
3 3 4.2 2 7 Castor oil/ Caprylic acid 84
4 3 33 1 9 Castor oil / Hexadecanol 33
5 8 5.5 4 7 Castor oil / Hexadecanol 76
6 8 6.2 8 9 Castor oil / Caprylic acid 160
7 8 4.2 1 3 Castor oil / Stearic acid 92
8 8 33 2 5 Castor oil / Lauric acid 67
9 15 5.5 2 9 Castor oil / Stearic acid 51
10 15 6.2 1 7 Castor oil / Lauric acid 57
11 15 4.2 8 5 Castor oil / Hexadecanol 17
12 15 33 4 3 Castor oil / Caprylic acid 38
13 23 5.5 1 5 Castor oil / Caprylic acid 99
14 23 6.2 2 3 Castor oil / Hexadecanol 24
15 23 4.2 4 9 Castor oil / Lauric acid 17
16 23 33 8 7 Castor oil / Stearic acid 91
K, 210 289 290.9 176.9 163.9
K, 395 271 121 173 224
K; 163 210 186 268 341
K, 231 229 241 221 110
k=K,/4 52.5 72.3 72.72 44.22 40.97
k=K,4 98.8 67.8 30.25 43.25 56
k=Ky4 54.3 52.5 46.5 67 85.25
k=K/4 57.8 57.3 60.25 55.25 27.5
Extreme difference 46.3 19.8 42.5 23.7 57.8
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Fig.2 AFM images of nanofilm deposited from optimized conditions

(electrodyte concentration: 4 mmol - L™; cell voltage: 5 V; T: 15 °C; pH: 4.2; castor oil/hexadecanol)
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Table 2 Effect of different surface-active agents

on grain size of nanofilm

Category of surface-active agent Grain size / nm

Castor oil 108
Castor oil and stearic acid 88
Castor oil and lauric acid 49
Castor oil and octadecanol 99
Castor oil, lauric acid and octadecanol 72
Oleic acid and octadecanol 133

Note: Electrodyte concentration: 2 mmolL.-L™; cell voltage: 7 V;

temperature: 15°C; pH: 5.
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Fig.3 3D AFM images of deposition film at different
amounts of surface-active agents
(electrodyte concentration: 2mmol - L7

cell voltage: 7 V; T: 15 °C; pH: 5)
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Table 3 Effect of temperature on grain size of

nanofilm

Temperature / °C Grain size / nm

5 56
15 30
25 87

Note: Electrodyte concentration: 4 mmol -+ L™"; cell voltage: 7 V,

pH: 4.2, castor oil / hexadecanol: 0.06 mL-cm™
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Fig.4 Effect of electrodyte concentration on morphology of nanofilm
(castor oil / hexadecanol: 0.06 mL-cm™; cell voltage: 7 V; T: 15 °C; pH: 5)
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Table 4 Effect of pH on grain size of film

pH Grain size / nm
3.1 63
4.2 30
59 94

Note: Electrodyte concentration: 4 mmol -L™'; cell voltage: 7 V;

T: 15 °C; castor oil / hexadecanol: 0.06mL+cm™.
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Table 5 Effect of cell voltage on grain size of film

Cell voltage / V

Grain size / nm

3 39
5 16
9 58

Note: electrodyte concentration: 4 mmol-L™; pH: 4.2 temperature:

15 °C; castor oil / hexadecanol: 0.06 mL+cm™.
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