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Fig. 1 XRD patterns of Er-TiO, thin films with different

coating layers and substrate
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Fig.2 SEM images of Er-TiO, thin films with different coating layers: (a) 1 layer; (b) 2 layers; (c) 3 layers; (d) 4 layers
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Fig. 3 Effect of different coating layers on photocatalytic
degradation rate of Er-TiO, films
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Fig. 4 TG-DTG analysis of Er-TiO, gel powder
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Fig. 5

XRD patterns of Er-TiO, catalysts at different

calcination temperatures
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Fig. 6 SEM images of Er-TiO, films at different calcination
temperatures: (a) 550 C; (b) 600 C; (c) 650 C
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Fig. 7 Effect of calcination temperature on photocatalytic
degradation rate of Er-TiO, films
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Fig. 9 SEM images of Er-TiO, catalyst at different calcination time: (a) 0.5 h; (b) 1 h; (¢) 2 h; (d) 3 h
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Fig. 10  Effect of calcination time on photocatalytic

degradation rate of Er-TiO, films
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Fig. 11 XRD patterns of Er-TiO, catalysts prepared from sol
with different amount of water-soluble chitosan and pure TiO,

catalysts
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Fig. 12 SEM images of Er-TiO, films

prepared from sol with different amounts of
water-soluble chitosan: (a) 0; (b) 0.02%; (c)
0.03%; (d) 0.04%; (e) 0.05%
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Fig. 13 N, absorption-desorption isotherms and pore size distribution of Er-TiO, catalysts prepared with 0 and 0.04% water-soluble

chitosan
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Table 1 Textural parameters of Er-TiO, catalysts modified by

0 and 0.04% water-soluble chitosan

-solubl M P
Watef soluble BET area/ €so pore Pore
chitosan (mig") volume/ diameter/
content, w/% g (em®g™h nm
0 32 0.06 6.9
0.04 134 0.13 35
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Fig. 14  Effect of water-soluble chitosan content on

photocatalytic degradation rate
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Fig. 15 Change of ¢/cy with time
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Table 2 Model equations and parameters

Model

Film . Model parameter R’
equation
Dense ) kap(=k:K,)=1.4X 107 L/min ~ 0.9989
k=3.3%10"> mol/(L-min)
Porous (6) K,=7.2X 107" L/mol 0.9999
0=4.4X10° L/mol
£ A
4 LHie
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REARHE R, Mbe 1 h 45 20 R A 05 P e 4
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KA B FIGR, KPS INE 5 5 0.04% (5t
SEONE, B NRIARIER] 8.2 nm, AL PR i
EH] 64.6%
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Preparation of porous Er-TiO, films and
their photocatalytic performance

WANG Xiao-dong', HUANG Yu-jiao', LI Shao-ni', HUANG Wei', FENG Xian-she'-2

(1. Key Laboratory of Coal Science and Technology of Ministry of Education and Shanxi Province,
Taiyuan University of Technology, Taiyuan 030024, China;
2. Department of Chemical Engineering, University of Waterloo, Waterloo Ontario N2L3G1, Canada)

Abstract: The porous Er-TiO, films were prepared using water-soluble chitosan (WSC) as addictive, Er(NO;);-5H,0 as
source of Er element we created by dip/spin-coating method. The effects of the preparation parameters, including the
number of coating layers (1-4), calcination temperature (550—650 °C), calcination time (0.5—3 h) and the content of
WSC in sol (0—0.05% (mass fraction)) on the structure and performance of the films were investigated. The films were
characterized by X-ray diffraction (XRD), scanning electron microscopy (SEM), energy dispersive X-ray spectroscopy
(EDX), thermal analysis (TG-DTG) and nitrogen adsorption method (BET). The photocatalytic degradation reaction of
methyl orange was chosen to evaluate the photocatalytic performance. The results show that the highest quality film is
obtained by sol with 0.04% (mass fraction) of WSC, 3 layers, the calcination temperature of 550 “C, and calcination time
of 1 h. With this film, the degradation rate of 7.8 mg/L methyl orange solution reaches up to 64.6% under simulated solar
light after 6h photocatalytic reaction.

Key words: water-soluble chitosan; erbium-doped; titanium dioxide film; photocatalysis; simulated solar light
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