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B, S AP & A G R fE LIS T AgsPOL/CNTS/NI B & 2267

1.1 CNTs HIEZALIE

FREL 1.0000 g 2 BERRPIKE (A1 >97%(i & 45)
), E1N 10~20 nm, KN 5~15 pm, FRINGKIEE
BRAFNETHEE 8% R E) KRR S 65%(R
HAEOIIKR HNO; 1) =3 (98%IKTRIR 5 65%4K
HNO; IR A 4:1), £ 140 C N EIFAE W 40
min, {FXAHNERER. REHEETFRMIE AT
JET pH=T7. JEMRM AR LB F/KERT 250 mL &
.

1.2 AgiPO,/CNTs/Ni £ & EREHH) &

e Ag/Ni R, TR A LA
AT AR IE (¥ H A 2 v &0 SR G — 0 AgsPO,
A CNTs LU Ni F i b BARME A ¥ Ag/Ni
VR F AR AR FEA, AR B, BL 0.8 mol/L,
pH=8.0 MJ(NH,);PO, Al —E VL] CNTs By H
fif, I ORISR IR T . CNTs ik
B FEHUR ) f Ja b BER B PR T e E il 4% T2,
LAF BN E G R B % L2 CNTs Bl i)
WHEEN 1.25 g/Ls PR EE N 2 mA/em®; 3t
PURRETAA 30 so JEAbEE &R MR 140 C N RIR
1 h.
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F 2500 (SDD) %! X HZATHAXXRD, HAE
Rigaku) KA1 5450, Cu K, $57(1=0.15406
nm), TAEHJE 40 kV, HH 200 mA, 76 H
10°~90°, 5 FA N 1°. I SUPRASS B 43 Hid kA
HiHBE(SEM, fH[E ZEISS)FAF M5 1 o0 2 55 (L &
3 kV). A X-Max™ BEEREA(EDS, HZ HORIBA)
TE R L. F UV-2550 948 4h—n] W—ilr £ 4k
53 66 FETHIN & 56 Ah— T WL SR8 S i (U V-Vis
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F JY HR-800 B RAufo i B (X (Raman, HA
HORIBA) /M B4 A, ORI KA 514 nm.

14 e
ffiF 10 mL 3 E N 2 mg/L. pH=7 (%' J}H] B i#
(B F AR P2 9 20 mg/L (R SR LT VA, e RIRIA
WK Amax=497 nm)IE ARG GH), AgsPOJ/CNTs/Ni
ST N 1.0 em X 2.0 cm, ZE[FE R )

AgsPOL/Ni ) B, T ABHIOEE, 247
TOHEALIEVE SIS o FLAA S0 2 A (R AR S 6 = AR i i
B, VEILICHR[13].
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2.1 Ag;PO,/CNTs/Ni E4#EER SEM F1 EDS FRAE
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Fig. 1 SEM images and EDS spectrum of thin films: (a) SEM
image, Ag;PO,/CNTs/Ni thin film, optimal preparation
conditions; (b) SEM image, preparation conditions of
co-deposition time with 10 s; (c) EDS spectrum, optimal

preparation condition
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Fig. 2 XRD patterns of Ag;PO,/CNTs/Ni and Ag;PO,/Ni thin

films
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30000

911
25000

20000 1005 Ag;PO,/CNTs/Ni

1331//1575

Raman intensity/a.u.

15000 | 1
Ag;PO/Ni

10000

500 1000 1500
Wave number/cm™

B3 @M Raman i
Fig. 3 Raman spectra of Ag;PO,/CNTs/Ni and Ag;PO4/Ni
thin films
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Fig.4 DRS spectra (a) and band gap energies (b) of thin films
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Fig. 5 Effect of different film catalysts on degradation rate of RhB ((a), (b)) and CR ((c), (d))
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Fig. 6 Kinetic cures for photocatalytic degradation of

different systems

Tl AF R T BRI R ) U 2 K
Table 1 Pseudo-first-order rate constant for photocatalytic

oxidation of different systems

Photocatalyst thin film  System k,/min”! R?
Agi;PO4/Ni RhB 0.01654 0.99853
Ag;PO4/CNTs/Ni RhB 0.03545 0.98601
Agi;PO4/Ni CR 0.02508 0.99211
Ag;PO4/CNTs/Ni CR 0.03869 0.99419
100
s 7]
3
£ 60r
=1
2
=
T 400
&
a
20
0 100 200 300 400

Photocatalysis time/min
7 AgsPO,/CNTs/Ni FJE ¥ A R 1
Fig. 7 Photocatalytic stability of Ag;PO,/CNTs/Ni thin film
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Ag;PO/CNTs/Ni & A AR 7] W R e % fif 2
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Fig. 8 Active species analysis for photocatalytic degradation
RhB by Ag;PO,/CNTs/Ni thin film
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Ag;PO,/CNTs/Ni composite thin films with visible-light photocatalytic
activities prepared by electrochemical co-deposition method

ZHAO Di, DUAN Zhao-juan, GUO Feng-hua, WEI Lei, MA Mai-xia, FU Li, LI Ai-chang

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

Abstract: Ag;PO,/CNTs/Ni composite thin film electrodes were prepared using electrochemical co-deposition. The
surface morphology and structural properties of the electrodes were characterized using SEM, XRD, Raman and UV-Vis
DRS. The photocatalytic properties of Ag;PO,/CNTs/Ni composite thin films were investigated by degrading of
rhodamine B (RhB) and congo red (CR) under visible light irradiation, respectively. The results show that spherical
Ag3zPO, nanoparticles (average diameter of 20—30 nm) are distributed uniformly on the outermost layer of the composite
film when the fabrication process is optimized. The inner layer is network structure which is composed of interlaced
AgzPO, and CNTs. The Ag;PO,/CNTs/Ni composite thin films exhibit excellent photocatalytic activity with enhanced
photocatalytic efficiency and good photostability compared with pure Ag;PO4/Ni thin film. The rate constant of RhB
degradation over Ag;PO,/CNTs/Ni composite thin films is 2.41 times that of pure Ag;PO,/Ni thin film. The improvement
is attributed to the conductive structure supported by CNTs and its good synergistic effect with AgsPO,, which favors
electron-hole separation and the removal of photogenerated electrons from the decorated Ag;PO,.

Key words: Ag;PO,/CNTs/Ni composite thin film; electrochemical co-deposition; photocatalysis; rhodamine B; reaction

mechanism
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