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Fig. 1 SEM images of Ag@AgBr/Ni thin film((a), (b)), SEM images of Ag@AgBr/GO/Ni thin films((c), (d)) and report Ag
NPs diameters distributions in Ag@AgBr/Ni and Ag@AgBr/GO/Ni film((e), (f)), respectively
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Fig. 2 XRD patterns of Ag@AgBr/Ni and Ag@AgBr/
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Fig. 3 Raman spectra of GO and Ag@AgBr/GO/Ni thin
film.
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Fig. 5 Photoelectrocatalytic activity of Ag@AgBr/GO/Ni
and Ag@AgBr/Ni thin films(a) and corresponding kinetic
fits under visible light irradiation(b)
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Table 1 Pseudo-first-order rate constant for catalytic

oxidation of different systems
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—0.05 0.02412  0.99799
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Ag@AgBr/Ni —-0.10 0.10668 0.9815
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Fig. 6 Photocatalytic (PC), electrocatalytic (EC) and PEC
activity of Ag@AgBr/GO/Ni thin film (Applied cathodic
bias during EC and PEC processes was —0.2 V)

FeUE, IR EN-0.2 VFEE FHE B HERELL
. AL, M6 min, JgHLAEL R
(97.6%) 2 Y146, (10.0%) Fl LA AK.(19.7%) B fif % 2
A 3.3 45, R T H G FERN . 4 T E
PC 1 EC I (A& BAAEAH BAF L, 4 38 15
RWINFE PEC I FEREHT T LUHR o 7E BT 5 G2 1 ]
B, PCHEC B MARCRE LT PEC. UiBH G
AT FEAN S S PR AN L A R T B ) B, T2
JHE R FEL 37 3L (R4 FH P AR ) 0' H P (R R 1 485
223 JEHEMTRREME

N T HE Ag@AgBr/GO/Ni JEHRTE—02 V R
PG HE AR EYE, BT T S UOESIRIN D T
B B (55, 58K 7 foc. HEFUESL, 5
UAEAR LSO ML 9 min)ff) FEARRAK I 51N
100%, 95.1%, 98.8%, 92.3%, 92.5%, AR{LAEH /I
T 8%, VLB L ARAE IR B A L R AR e
PERE.

100 -

80 |

60 |

40t

Degradation efficiency/%

20+

A\

// ,
0 1 2 3 4 5 6

Number of cycles
7  Ag@AgBr/GO/Ni JlE R O A AL AR 2 1
Fig. 7 PEC stability of Ag@AgBr/GO/Ni for degradation
of RhB under —0.2 V bias

2.3 B
2.3.1 SGFARR ) s R AL
FEEUR G 1 2 W & A R K 1

BRI RS CFRIReE AT, XA BT B
SRR A O BAT A L AT A AL
Kl 8 s N Ag@AgBr/Ni TR A Ag@AgBr/GO/Ni

B EUR R . AT LR, PR A
A ETE A B A A AR AT . 7E 470 nm bk
W TREEZLSET AgBr IR, Ak kK g
Sl Bk B 50 L RE S
M. 5 Ag@AgBr/Ni HEAHLL, Ag@AgBr/GO/



6 hEA O RYR

2021 E x A

Ag@AgBr/Ni

Ag@AgBr/GO/Ni

400 450 500 550 600
A/mm

8 HADCEUR G A
Fig. 8 Photoluminescence spectra of Ag@AgBr/Ni and
Ag@AgBr/GO/Ni thin films
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fits using Ag@AgBr/GO/Ni thin films under —0.2 V bias(b)
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Fig. 11 Possible mechanism for PEC degradation on Ag@AgBr/GO/Ni film electrode under visible light irradiation
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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 covering 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 50-80nm. 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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