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1.1 Ag@AgBr/GO/Ni fRELHR AYHI AN FRAE
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Fig. 1 SEM images of thin films and Ag NPs diameters distributions on surface of thin films: (a), (b) SEM image,

Ag@AgBr/Ni; (c) Ag NPs diameter distribution, Ag@AgB1/Ni; (d), (¢) SEM image, Ag@AgBr/GO/Ni; (f) Ag NPs diameter
distribution, Ag@AgBr/GO/Ni
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Fig. 2 XRD patterns of Ag@AgBr/Ni and Ag@AgBr/

GO/Ni thin films
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Fig. 4 UV-Vis DRS spectra of Ag@AgBr/GO/Ni and
Ag@AgBr/Ni thin films
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Fig. 5 Degradation efficiencies of RhB using different
films at different negative bias under visible light

irradiation(a) and corresponding kinetic curves(b)
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Table 1 Pseudo-first-order rate constant for catalytic

oxidation of different systems

Photocatalyst Applied bias/

Kapp/

R2
thin film A% min!

0 0.01808 0.99578

—0.05 0.02412 0.99799

—-0.10 0.03562 0.99014

Ag@AgBr/GO/Ni —-0.15 0.10601 0.9499

-0.20 0.57451 0.98222

-0.25 0.23401 0.98944

—0.30 0.17933 0.95372

Ag@AgBr/Ni ~0.10 0.10668  0.9815

) 31.8 1%, J& Ag@AgBr/Ni #E(0.10668 min ")

54 %,

PAEEIERY, fEal ISR, A

& GO il EHEE Ag@AgBr G HLAELIEE .



3618 hEA OG8RI

2021412 A

222 SGHPRRIZN

Kl 6 i~ AN Ag@AgBr/GO/Ni 1 43 B 7E e i
th(PC, FFENIRE, AhthnEys). BHELREC, X
YR, R 9—0.2 V)FIG B AL (PEC, T
FeIR, IR N—-0.2 VYEAREZ FFEH B PERELL
Bo B 6 AW, [N 6 min, YHLME AL R
(97.6%) /2 Ve HE AL (10.0%) Fl LI AK(19.7%) B fif % 2.
I 3.3 £, R R MEREYFEBN. H T
5E PC il EC 2 M2 BAAEMEAER, 3
B2 A INAN S PEC R FEEEAT T i, TEAT S 821
BB, PCHEC HIBEMERUR I T PEC 1. Ut
BH 't B A o R A A ' A e AR R 0 o R 1T B 1
BN, ARG REFA FE AL [RIE P AR K H P A 2K
ISENEE

100 | —*—PC . &
NS —A—EC .
S —s—PEC
2 80r——PC+EC
(]
.5
£ 60
=] *
S
5 40t =
?n / /
& 20 I / /A
A *é/: e

= -
0F ._gé‘—/”é:“/‘.
0 2 4 6 8 10

Time/min
El6 Ag@AgBr/GO/Ni H#JBA R fi A0 i B (1) 1 BE LU L
Fig. 6 Comparison of photocatalytic (PC), electrocatalytic
(EC) and PEC activity of Ag@AgBr/GO/Ni thin film
(Applied cathodic bias during EC and PEC processes is
-0.2V)
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Fig. 7 PEC stability of Ag@AgB1/GO/Ni for degradation
of RhB under —0.2 V bias
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Fig. 8 Photoluminescence spectra of Ag@AgBr/Ni and
Ag@AgBr/GO/Ni thin films
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Fig. 9 Current—potential curves of Ag@AgBr/GO/Ni film
electrode as working electrode
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Fig. 11 Schematic diagram of possible mechanism for PEC degradation on Ag@AgBr/GO/Ni film electrode under visible
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Charge transfer mechanism and photoelectrocatalytic activity of
Ag@AgBr/GO/Ni plasma photocathode film electrode

ZHAO Di, FU Li, LIU Hong-yan, CHEN Yu, LI Gui-hua, ZHANG Xin-yi, DU Yun-zhi, MA Jia-rou

(Faculty of Chemistry and Material Science, Langfang Normal University, Langfang 065000, China)

Abstract: Ag@AgBr/graphene oxide (GO)/Ni surface plasma film electrode containing a small amount of GO was
prepared by electrochemical co-deposition method. The surface morphology of the film electrode shows the
corrugated structure of GO covers on the surface of AgBr particles. Ag nanoparticles are distributed on the surface
of AgBr and near the contact edge between the GO and AgBr. The size distribution of Ag nanoparticles ranges from
10 nm to 120 nm, showing a normal distribution trend, and the particle size is mostly 50—80 nm. Ag@AgBr/GO/Ni
film electrode as photocathode has excellent photoelectrocatalytic (PEC) activity and cycle stability. A major
difference between the photoelectrochemical reaction under visible light irradiation and the dark electrochemical
reaction arose from photocurrent produced by the transition of a photogenerated electron from the valence band to
the conduction band. Under visible light irradiation and optimum cathode bias, the good photoelectric synergistic
effect, the excellent electroconductivity of GO and the enhanced surface plasmon effect of large Ag nanoparticles
are the main reasons for the excellent PEC performance of Ag@AgBr/GO/Ni film electrode.

Key words: Ag@AgBr/GO/Ni film electrode; surface plasmon resonance; photocathode; charge transfer

mechanism; photoelectrocatalytic
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