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Abstract : In this study, the photocatalytic degradation of rhodamine B (RhB), methyl orange (MO) and methylene blue (MB)
was carried out under visible light irradiation using CdS and CdZnS/ZnO photocatalysts prepared by a simple precipitation
method. This study focused on examining the effect of physicochemical properties of dye and photocatalyst on the reaction
pathway of photocatalytic degradation. The prepared photocatalysts were characterized by XRD, UV-vis DRS and XPS. Both the
CdS and CdZnS/ZnO photocatalysts exhibit an excellent absorption in the visible light and the UV light regions. It was observed
that the photocatalytic degradation of MO proceeds via the same reaction mechanism on both the CdS and CdZnS/ZnO
photocatalysts. However, the photocatalytic degradation of RhB and MB was found to proceed through a different reaction
pathway on the CdS and CdZnS/ZnO catalysts. It is interesting to note that MB dimer was formed on the CdS catalyst at the
beginning of the photocatalytic reaction, while the MB monomer was degraded during the overall photocatalytic reaction on
CdZnS/ZnO. The above results may be mainly ascribed to the difference of band edge potential of the conduction band in the CdS
and CdZnS/ZnO semiconductors and the adsorption property of dye on the catalysts.
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FeQ] o]F FxE QoA FRA Qs AgH HAket
59 Bt} 842 £e7t 7FsolA AR o2 = CdZnS/ZnO
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Fol At Z12e] Faol W AT FAE P,
& ‘%j‘ﬂ&i CdSe} CdZnS/ZnO F=u|E A ZXolo] AR
SHATH20). WA oS FEW] AEHAE TreksiA Awx
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2 wj7hA] skl A2 dA ZH(OH)ze A2 o} oF
3023t /4% H, °J“—‘:#Ele ol-g3te] JHAES Bttt
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2.2. BEIO| EMEA

XA 3HEY7|(Xray diffractometer, XRD; Philips X’pert
diffractometer/Cu Ka radiation)E ©]-&35}lo] A2H ZujE9
AHFZE ZASIYoH, olnf 20=10~80° HYoA BHZ
< Sersheinh. EF UV-vis SHAAL EH(UV-vis diffuse
reflectance spectroscopy, UV-vis DRS; Varian Cary 100)& Af
83to] AzH E15e] FE5 4 BASKY. 12w A
29 200 HW 4T A AEE B5h] XA B
£337](x-ray photoelectron spectroscopy, XPS; Thermo Scientific,
MultiLab 2000)2 o]-8&3}o] A4S 43519}
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Aol gHo] g Aestal 7THABATS RAFSHAA
iUH HFSAEE X5ttt RSN FE5ue] s
=1 gL'2 393 E3 ugE9l 9=, = 20wl B, W
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Figure 1. XRD patterns of CdS and CdZnS/ZnO photocatalysts.
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= 54 37t yed= ZoE dEA QItH23]. o Hgt At
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Figure 12] Cdso] tfgt X-A 3|8&A 495 HH &4 0=
Sol Wy Yo 22 Ad AL B 4 7, olzHE &
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Figure 1914 Yehd CdZnS/ZnO FZFvfo] ofgt X-A 34
24 ABE B, WA 20-30~ 40° WY BN 9 20 -
31.8°, 34.4°, 36.2° GollA F3SE wAE0] YEIES & 5 A
o} ols} 2 TS YiHHel zn09] AFTRA Hofel
F(Zinc Blende) 28} -2 =33%(Wurtzite) 72 FoA =
ABAR] F223Y F= Zn09] (100), (002), (101)°] T
Sh= 57 ¥A(JCPDS 36-1451)US & & UL, wEhA 2
Ao A A zH CdZnS/ZnO F&vf s}HES 745k Qe
In0= $EZPY 125 AYIL Y& AT &+ Stk &
St 20=156.5°, 62.8°, 67.9° 59 AAZ QML L2234y L
29 7000] Aol 54 HASS BT 5 Ak e
CdZnS/ZnOo]| T3t X-A &4 Aol A= 26=25~304
ol AA We Ee| winy 2 WA} YEge B & 9o
o, ol CdiZn;S FE2] FakEof diet dF A X-A 34
0=l Aeg IHA UvH26]. 53] CdS &2 ZnSof| gt
54 mag0] BAEA PeozyE B AN Axd
CdZnS/ZnO F=Zul] Y9] CdysZnosS S-S CdSe} ZnS9 &
£3g0] o7 284 Felel seEe FAsT At
= SAT 4= ATH27]. ETE o9} o] CdZnSo] thsf H]
e o) 27} BRPo e o YIBL 42 7]

PAEE 49 AYE 8T = AoH2e0].
Figure 20 ¥ Q7o) 4 Ax3lo] A8% FEHNSS BT
42 GotE7] A8l UV-vis ZHATAL B3 o]-8-5}
CdS % CdznS/zn0 FENSC] EF= 24 A0S 1}
Atk oz IS PO A8 4 Yt BE
s 7HAGAC R RE Ao o]2& HlnE Y2 W
43 558 £ U= §4E 7= Ao 8351
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Figure 2. UV-vis DRS of CdS and CdZnS/ZnO photocatalysts.

T B 4 28] mepH CdS FEORE /A ool
B4 540] 95T L 5 Utk T CAZaS/Za0 FE)
o A9 B o 550 nm o|5ke] WL AU KA

2HE YA o2 W2 M9 999 4S agFo=
E53HS o 4= ok YA 0 ' Zn0o| A ZHAEA oo
9 FoE A9 UEhA] @3l oF 400 nm o]} 9] 4wt
oy, B Ao A A 23 CdZnS/ZnO FZu) <] 7HAIF
A &5 542 Cdznsol| 7191 AYE BRIT 4= Qlrt. A=
CdZnS/ZnO%}t F-AFSE FEje] FEmolM = AA| stE F2
CdzZnS g5 7ol weh 7Aoo dofl gt S8%7t
S7hohe Ao2 WREITH15]. 183l CdZnS ofghE2] o
Q1 Fga B/ ol AW EH, WA CdZnSY F &5
&2 249k CdSe} ZnS ZH7H9] 3 S5, S 6302 400 nm
Abol] & ZHe Zlo® dEA glom 55| CdZnS F9
&

CdznS 9] 4 F59 Y Aaste 208 BiuEy
ATH29]. Figure 20 YEPH Ao A= B 2 AFLoA A%
gt CdznS/Zn0 FZ0] 9] F FDE CdS9t ZnSe] F T4
Atol9] ghe UEliE 2 € 4= Utk o149 UV-vis SARkAL
4o 54 A9 S B, 2 AFolA Azt ALE
St = 9] - CdS Bt ofYgl CdZnS/ZnO FEuio] H-%-
T 7HRA 499 dE 583408 5% £ IS 1T
2> 91913, B3] CdS9] A9 7HAA dof|A T Tuty)
FFErt o 2 e UYed o2 RE CdS FEH7 Adidoz
o W2 o 9] 7PAS Bk 58502 5% &
W ¢ Ak

Figure 30 = & AolA FZu2 A RH CdZnS/Zn02]
H EA3} Akt A S gRlst] XPSE o]-85te] BAg At
5 YERHAT. WA Figure 39 (a)Q} (b)ollA EH Cd9] 3L
£ 405.6 eV (Cd3dsn)3 412.2 eV (Cd3d3n)0ll A 12|l ZnS]
ol 1023.7 eV (Zn2psn) 2 1046.9 eV (Zn2pip)ollA Z+zt
¥ =27} YergS & 4 Qla, o|2RE Cd¥'et zn® FElo 5}
o}gol FSFudol AT & 5 ATH30]. Figure 3(c)9] 2
= B 1621 eVolA $2p0] TAE B 4 gloH, ol &
& FotEye] 85 Uefe AgHl mag gEA n
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Figure 3. XPS spectra of (a) Oy (b) Zny, (¢) Sy, and (d) Oy for CdZnS/ZnO photocatalyst.
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(xanthene), ©}%, E]o}A(thiazine) AP HHEZAQ w2 &
HA UTHIGL &, o2 Z2 3 TF FEe B4 12 A7
Bt ofy} FE5 EAS XS of2] 717 29 3 A
A% A 2ol7F YA Hot. Figure 409= &2 Lol A AHESE
3FF 9Ro IRt Ql B2 25 YER AT 19]. £3] o]
oF 22 =oiil B, e 2% H fEgd £F 59 3 T/Y
dEe 7MY dEAY 47] €52 g9A AL, E3F Figure
40 Yebd st 25 B WA 12 E vuE gol xg
Skal Qlof 3heha] QbgAdol wotb YAl 2AoA = =3
AA77F - ojHL EHER HUEI UTH33]. wehA
o|¢} T2 R 77 LAEE Aol UolA FEFHWE
o]-&3t Eofjx g vhgo] 7MY a&HQl A7 WHoZ AQtH
ATH34]. 2L FFul Aol 9] olet 22 77 AEE9
W32 I HA Q1 7T Wh3(photosensitized reaction) O 2 %E &
Ut I1HERE AA kg 27549 f7] A5
go] lolHE FEujol SIgt Bo) M-SR ofie 7t
% WHgE 27 BT A0 oSEris)
HA Figure 59+ CdS?} CdZnS/ZnO Z+Z+9] P& ]

Rhodamine B (RhB)

H;CH,C /©
2 \..IT‘ "-_0

CHCH;
Methyl orange (MO)

COOH

Methylene blue (MB)

I Z T

Figure 4. Molecular structures of dyes [19].
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Figure 5. UV-vis spectral changes during photocatalytic degradation
of thodamine B (RhB) using (a) CdS and (b) CdZnS/ZnO
photocatalyst under visible light irradiation.

o7 Jistol A dubdE &3 @/4do] Yehs sh, Ea
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Figure 6. UV-vis spectral changes during photocatalytic degradation
of methyl orange (MO) using (a) CdS and (b) CdZnS/ZnO
photocatalyst under visible light irradiation.
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Figure 7. UV-vis spectral changes during photocatalytic degradation
of methylene blue (MB) using (a) CdS and (b) CdZnS/ZnO
photocatalyst under visible light irradiation.
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