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Abstract To improve the photocatalytic activity of TiOs-coated coal fly ash, tungsten hydroxide was doped by
impregnation method and was oxidized by heat treatment in temperature ranges of 400~800°C for 2 hrs. The
changes of crystal structure and crystal size of TiO, and WO; on coal fly ash were investigated by X-ray
diffraction analysis. The crystal structure of titanium dioxide showed only anatase type and TiOs-WO;
compounds appeared in the heat treatment temperature ranges of 500~600°C. By adding WO; in TiO; coated
on fly ash, the growth of crystal size of anatase was restrained and the anatase phase was stabilized in
temperature ranges of 500~800°C. And WO; acted as a trap site of electrons excited from anatase by trradiating
UV. The maximum removal efficiency of NO gas for TiOy/WOs-coated coal fly ash was 84% and appeared when
the ammonium tungstate of 1.3X10° M was doped and then heated at 600°C for 2 hrs.
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Table 1. Chemical composition of coal fly ash. (Wt%)
SlOz A1203 F6203 KQO CaO MgO NaQO T102 Ig loss
69.70 18.38 6.97 0.72 2.05 0.39 0.49 1.30 2.8
AR T 7H o] B2 S0 quarze] FEIZ 2 CuKed Aoz AME 2 X4 34 74 %

o

A AY ALO; ZE3I mullite(AlSi,0,)E EA)
st sl iE ETE 5 P el B2 4
ﬂ%‘é_% FC3049’]' Fe20394 @Zé?—}_% Zl'jl— 9191‘:]'
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Fig. 1. Change of crystal size of TiO, coated on coal fly ash
as a function of heat treatment temperature.
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Fig. 2. NO removal efficiency of TiO,-coated coal fly ash as
a function of heat treatment temperature.
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Fig. 3. X-ray diffraction patterns of TiO,/WO;-coated coal fly
ash according to heat treatment temperature. (ammonium
tungstate; 9.6X 10*M) (a)400°C (b)500°C (c)600°C (d)700°C
(€)800°C A; Anatase, R; Rutile, W; WO;, M; Mullite, Q;
Quartz, X; WxTil-xOZ
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Fig. 4. Change of crystal size of anatase for TiO,/WO;-coated
coal fly ash as a function of heat treatment temperature.
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Fig. 5. NOx removal efficiency of TiO,/WQ;-coated coal fly
ash as a function of heat treatment temperature.
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Fig. 6. X-ray diffraction patterns of TiO,/WO;-coated coal fly
ash according to doping content of ammonium tungstate. (heat
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