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Abstract : CdS and CdZnS/ZnO materials were prepared using precipitation method and used as photocatalysts for the
photocatalytic degradation of thodamine B (RhB) under visible light irradiation. The prepared photocatalysts were also characterized
by XRD and UV-vis DRS. The results indicated that the photocatalysts with intended crystalline structures were successfully
obtained and both the CdS and CdZnS/ZnO can absorb visible light as well as UV. The photocatalytic activities were examined
with the addition of scavenger for various active chemical species and the difference of reaction mechanisms over the catalysts
were discussed. The CH3OH, KI and p-benzoquinone were used as scavengers for - OH radical, photogenerated positive hole and
+ O, radical, respectively. The CdS and CdZnS/ZnO showed different photocatalytic degradation mechanisms of RhB. It can be
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postulated that - O, radical is the main active species for the reaction over CdS photocatalyst, while the photogenerated positive
hole for CdZnS/ZnO photocatalyst. As a result, the predominant reaction pathways over CdS and CdZnS/ZnO photocatalysts
were found to be the dealkylation of chromophore skeleton and the cleavage of the conjugated chromophore structure,
respectively. The above results may be mainly ascribed to the difference of band edge potential of conduction and valence bands
in CdS, CdZnS and ZnO semiconductors and the redox potentials for formation of active chemical species.
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Figure 1. XRD patterns of CdS and CdZnS/ZnO catalysts.
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Figure 2. UV-vis DRS of CdS and CdZnS/ZnO catalysts.
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Figure 3. UV-vis spectral change of rhodamine B (RhB) solution in
the presence of photocatalyst (a) CdS and (b) CdZnS/
ZnO under visible light irradiation.
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rhodamine B in the presence of photocatlyst (a) CdS and
(b) CdZnS/ZnO under visible light irradiation.
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Figure 5. UV-vis spectral changes during photocatalytic degradation
of RhB using CdS photocatalyst in the presence of sca-
venger (a) CH3;0H, (b) KI, and (c) p-benzoquinone.

nmol A e 2hel BO| wha

FHdl FuaE 554

=249 ddAst vho] dojd ¢ 2T A= 498 nm
AM Hdf FeuaE AYe 2urleR =7 =, e
WA T2 9] P} vkgof ofsjA 2rkwl BY] Zafuts
o FAHeR HYPd A oot 2 TR &1 Aol

UpehbA Sk whele] Mg E5Alels pao) Ad 34
2 F3to] Zohal BE| Walulgo] SHH O A 5o
LNl B3 GugE $9 @4l 7o) BEEA ¢ 554
m A 9] FHES ALHOR Fast Hrk agBE of
o AYEZEE CdS FEuAel A9 Zrhyl B Fs

SapAol A AAEE -OH ehjzat ol7] J3e A
[e]

P

)
of

A W4 2E 24

L0y ez 7 st ol Fa8 9%
2 BTk A & 5 9tk oj9h 22 AWES 3, CdS
FEul oA ek B B gL AT 22 &
AT} UG a4 SHF T FaAE ], B3 ofu) whg
BN AL B BHFF shtel -0y ol
WA FZo| FAAG WA FLF JBL P A
2 3% 4 Ao

Figure 60 = Figure 59} F U7 Whg = oA FFvlE
CdZnS/ZnO= WZste] et Ay A5 LEhl At Figure
60l UEhd CH;OH, KI 9 BQ 59| Al 79 24|, &
*OH gtjZ, ol7] FF 22a 0, ghjzo] thgt 24
AE A7t 47 -9} obrdl 2HAE WA B2 4
“(Figure 3(b))E Hlals] WM, = 9 vhe =3 AT
SRS & o] WEHA e 2
w4 @Adglo] 554 nm A O] FF
< & 7 Uk 0]

243} 0y ezl digh A<
CH;OH ¢} BQE Rh-5-8-ajof H7Iet 4= ol 2HAE

©
10
i)
i)
AN
z O
i)
o
N

A
=

AlZboll 2 F¥E B oo s A3 o 5 v
olg|3t AW}EERE CdZnS/ZnO FZujAo] 4 e] Zrinl B
o FE3f vhgol g 9hg-

A g mRAlE 729
2 man A4 vgol SAHoR AYHHE A2
002-

glom, o] tj +OH

e

)
o
i)
Mo
2\
0
=
olo
=
ru
of
oot
N

At

olge] Aditee FTHEE, 7HAEAlstol A CdS F=l
gollA el =epnl Bo| FEsf ukgof lojM= WA Aguks
of osff F=rl e AT A=TF A THAIGAdel 2l
ol71d tha of7]E AAEe] SR dgd & dRSol
RSl A B E = st 8455 el -0y By
EAE L p o R B 2] gdds} vhg-of oJsfA
A Rbgo] fAHoR Ay
o g Wold= gel7] dr2RE dgdEe AARET
ofuet F=ml AHA 9] Foi7lo] M= Ao Foi7]
Arbgel EAE = o, ol2el Fol7] AAa2 Abhet
HEgste] <O Bhude A AAshe Ao dHA A
[33, 34]. &, CdS A=t 2] u]E(band edge) AL}t O <Oy



7HA A Bt A RBHEA| FEEE o] 83 2okl B FEal vhe 7)ol st Bl A 53

Start
Dark adsorption 10 min @

20 min

30 min
Photocatlytic rxn 10 min
20 min
30 min
45 min
60 min
90 min
120 min
150 min
180 min

Absorption (a.u.)

400 450 500 550 600
Wavelength (nm)

(®)

Absorption (a.u.)

Wavelength (nm)
©
)
5
S
g
=
2
2
<
400 450 500 550 600

‘Wavelength (nm)

Figure 4. UV-vis spectral changes during photocatalytic degradation
of RhB using CdZnS/ZnO photocatalyst in the presence
of scavenger (a) CH3;OH, (b) KI, and (c¢) p-benzoquinone.
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