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Preparation of CdS/Bentonite Composites and Its Photocatalytic Activity
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Abstract: CdS/bentonite composites were prepared by using CdCl, and thioacetamide as reactants.
The obtained samples were characterized by X-ray diffraction (XRD), Fourier transform infrared
spectra (FTIR) and uliraviolet-visible spectra (UV-Vis). The effect of CdS/bentonite composites
on photocatalysis degradation of organic dyes (such as thodamine B and methylene blue) was inves-
tigated in detail. Under irradiation for 3 h, it was found that 80.6% (for rhodamine B) and 88.3%
(for methylene blue) of degradation rates were achieved when the dye initial concentration was 20

mg/L. The performance of CdS/bentonite composites catalyst is superior to pure CdS or bentonite.
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a: pure CdS; b: pure bentonite; ¢: CdS/bentonite =0.25;
d; CdS/bentonite =0.5; e: CdS/bentonite =0.75; f; CdS/
bentonite =1.00; g: CdS/bentonite =1.25
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Fig. 1 XRD patterns of the samples
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Table 1~ Variation of Ad,, with the adding amount of CdS

CdS/bentonite/ (mmol + g™") dyy, /nm Adyy, /nm
0.00 2.015 0.000
0.25 2.072 0.057
0.5 2.122 0.107
0.75 2.185 0.170
1.00 2.217 0.202
1.25 2.218 0.203
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Fig.2 FTIR spectra of CdS/bentonite (1.00), bentonite,
and CdS, respectively.
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a: CdS/bentonite = 1. 00; b; CdS/bentonite = 0. 75; c:
CdS/bentonite = 0. 5; d: CdS/bentonite = 0. 25; e: pure
bentonite; f: pure CdS; g: nothing.
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Fig. 4  Photocatalytic activities of different samples to RB
(a) and MB (b)
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Fig.5 Photodegradation kinetic of different samples to RB
(a) and MB (b)
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Table 2 K, and R’ of the photodegradation of RB and MB by using different samples

. PP B R
AR
K,,/h™" K,,/h™" R
CdS/ g +(1.00) 0.556 30 0.990 14 0.694 18 0.997 04
CdS/ i +.(0.75) 0.325 29 0.993 99 0.394 65 0.993 94
CdS/ g +(0.5) 0.207 00 0.991 34 0.227 33 0.982 71
CdS/ g £.(0.25) 0.182 37 0.979 26 0.172 26 0.958 77
R + 0.026 79 0.964 12 0.038 57 0.978 28
CdS 0.078 33 0.924 97 0.094 59 0.992 91
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Fig.6  Catalytic activity of CdS/bentonite vs. using number
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