5519 45 9 PEEEREREFIR 2009 4£ 9 A
Vol.19 No.9 The Chinese Journal of Nonferrous Metals Sep. 2009

XEHS: 1004-0609(2009)09-1649-09

MUK Z LB SEEIRR B & R E et Re

Z o m', FREwW!, % B, BHL? Fk!

(1. WRLIMYE K% PR ZER ST WL AR AR T S AL 25 R A S &, 434 321004;
2. &HEHE YR AR, &% 321000)

B . BRI AT, DTS S BNR, FTAR & oKk 2 FUEREE, 28 A AL il 515 21
TR 2 LB . BIFTU PR S s AL RN i 5 T 22 L4 B I LA K /NI FLBE TE SR R o 25 3R
W I AR R R B AR B, AT FLAR N RIFLEESE R 78 30 “C Y 0.05 mol/L ZnSO4 F1 2 mol/L
NH,Cl#W, AR 0.3~0.8 Alem?® I, Al #3581 FLARZ100 50~100 um 2 LRI, T FLRE IR &G K
/N3 100~300 nm [RURIAI R 7RSS R4 350 CHNdk 1 hy 450 Cn#i 2 h AL RPR G, 2 FLARREIREL AR
BB AK Z ALE5 1 AL BT, SR L ek B s D 1183 B 11 Be.

KHEIR: WUAIKEN; ZILERG AR L

PESES: 064 CERFRINAD: A

Electrochemical preparation of micro/nano-structured porous ZnO
films and their photocatalytic activity
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Abstract: Micro/nano-structured porous ZnO films were obtained by heating porous Zn films electrodeposited using
hydrogen bubbles as templates at higher cathodic polarization. The influence of deposition parameters, including current
density, concentration of ZnSO, and NH,Cl, and temperature of the electrolyte on the morphologies and structures of the
porous Zn films was systematically studied. The results show that the size of the pores and the morphologies of the pore
walls can be easily tuned by controlling the electrodeposition parameters. The Zn films with the major pores of 50—100
um and dendritic crystallines made up of particles with 100—300 nm in the pore walls can be obtained in the solution of
pH 5 containing 0.05 mol/L ZnSOy, 2.0 mol/L NH4CI at 30 ‘C and current densities of 0.3—0.8 A/em?. The micro/nano-
structured porous ZnO films are prepared by heating the porous Zn films in air at 350 C for 1 h following by at 450 C
for 2 h. And the better photocatalytic activity for photocatalytic degradation of rhodamine B is demonstrated.
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Fig.1 SEM morphologies of porous Zn films electrodeposited at different current densities: (a), (b) 0.3 A/em?; (c), (d) 0.5 A/em?;

(e), () 0.8 A/em?; (g) 0.1 A/em?; (h) 1.0 A/em?
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Fig.2 SEM morphologies of porous zinc films at different ZnSO, concentrations: (a), (b) 0.01 mol/L; (c), (d) 0.1 mol/L

' P o

B 3 AJA] NH,Cl ik TR 2 TS0

Fig.3 SEM morphologies of porous Zn films at different NH,4Cl concentrations: (a), (b) 1.0 mol/L; (c), (d) 3.0 mol/L
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B4 AFEE TR TESL

Fig.4 SEM morphologies of porous zinc films at different temperatures: (a), (b) 45 C; (c), (d) 60 'C
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Fig.5 XRD patterns of porous Zn films at various current
densities: (a) 0.3 A/cm?; (b) 0.5 A/em?; (c) 0.8 Aleny’
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Fig.6 SEM images and XRD patterns of
porous ZnO at various current densities:
(), (b) 0.3 Alen; (c), (d) 0.5 Alenr’; (e),
(f) 0.8 A/em?; (g) XRD patterns
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Fig.7 Changes of UV-vis spectra of rhodamine B with time of exposure to light when presence of ZnO films prepared at various

current densities: (a), (d) 0.3 A/em?; (b) 0.5 A/em?; (c) 0.8 A/em?; (d) Degradation ratios in presence of ZnO with light both and ZnO

or light only
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