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Ag,S/Ag;PO/Ni Thin Films: Preparation and Photocatalytic Activity for Rhodamine B

ZHAO Di ZHANG Bo DUAN Zhao-Juan LI Ai-Chang*
(Faculty of Chemistry and Material Science, Langfang Teachers College, Langfang, Hebei 065000, China)

Abstract: Ag,S/Ag;PO/Ni composite thin films were prepared by electrochemical method. The surface morphology,
phase structure, optical characteristics and band structure of the thin film were characterized by scanning
electron microscopy (SEM), X-ray diffraction (XRD) and ultraviolet-visible diffuse reflectance spectroscopy (UV-
Vis DRS), respectively. Its photocatalytic properties and stability were evaluated with rhodamine B (RhB) as a
model compound. Using a method of adding active species scavenger to the solution, mechanism of photocatalytic
degradation of the film was explored. The results show that the Ag,S/Ag;PO/Ni thin film is composed of uniform
spherical nanoparticles. The photocatalytic activity of the as-prepared Ag,S/Ag;PO,/Ni thin film was higher than
those of pure Ag;PO/Ni thin film and Ag,S/Ni thin film respectively. The film maintains nearly 100% of their
corresponding initial photocatalytic activity after 6 cycles. Furthermore, the photodegradation mechanism of the

composite films for RhB under the visible light was preliminary proposed.

Keywords: Ag,S/Ag;PO,/Ni thin film; electrochemical preparation; photocatalysis; thodamine B; reaction mechanism
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Fig.1 Effect of Ag,S deposition time on photocatalytic
activity of Ag,;S/Ag;PO/Ni thin film
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(a) and (b): SEM images of Ag;PO4/Ni thin film; (c), (d) and (f): SEM images and EDS spectrum on the optimal preparation conditions of
Ag,S/Ag;POL/NI thin film, respectively; (e) image of the Ag,S/Ag;PO/Ni thin film with the Ag,S deposition time of 60 s
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Fig.2 SEM images and EDS spectrum of the thin films
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Table 1 Calculation results of the CB and VB potentials of Ag,PO, and Ag,S

X E, /| eV Ew/ eV Ew/ eV
Ag;PO, 5.96 2.25 0.34 2.59
AgsS 4.97 0.95 -0.01 0.94

F1 e fige 2 B 2 17 6 TR 9 28 4k o8 T HEBR 2 PHI B 1Y
FI R A Ry s ) TR AT 25 1 S0 (S RO IR, H
5 AT LUFE 328 H S5 4T 60 min I RE R AU
6.2% , Ut B FHI B A IRE 10 S A (RAR T ok 4
P& R w20 AT 3 T IR O HE AL R P Ag,S/
Ag:PO/Ni 5 & B A LM R I F | O A b 15
o Ag,S/Ni BB AL TG PR O %, L AgiPO/Ni
W P CHEAL TG M 13.7% ., AgS TV WX A
A S WS, W S T A At 2 AR R 2T B
Z A0 T H AR 58 R 2 (IR 0.95 eV), LA H
TR AR By S G 2k 220, BRI Ag,S/NG i
IR A % PEARAR 1T 52 G MBI A T P 2 1 110 B

100
| —=—Ag,S/Ag,PO,
%0 —e—Ag.PO,
< I —A—AgS
> I —&— No catalyst
g 60
]
g
=
B
ED 40
=]
20
0 :\ T 1 Il 1
0 10 20 30 40 50 60
Photocatalysis time / min
5 NIRRT 2 LB B R A 8 10 5 )

Fig.5 Effect of different thin films on RhB degradation
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Fig.6  Photocatalytic stability of Ag,S/Ag;PO/Ni thin film (a) and Ag;PO/Ni thin film (b)
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Fig.8 Possible reaction mechanism over Ag@Ag,S/Ag;PO,
@Ag photocatalyst under visible light irradiation
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