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Coating Agent and Photocatalytic Characterization
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Abstract

TiO.-coated fly ash was synthesized by dropping method of coating agent in order to get TiO; coating

layer with high photocatalytic activity on the surface of coal fly ash. The properties of the TiO, coating layer such as

morphology, crystal structure, crystal size and photocatalytic activity were compared with those of the TiO.-coated fly

ash prepared by the traditional method of precipitation. TiCl: aqueous solution was used as a titanium stock solution
and NH.HCO; was used as a precipitant. The TiO, coating layer obtained by dropping method of coating agent was
more uniform than that coated by precipitation. However, the crystal of TiO. coated by dropping method of coating
agent was easy to grow by heat treatment because of the small primary particle size and bulky morphology, and its

photocatalytic activity was consequently lower than that of the TiO. coated by precipitation. The TiO, coating layer
obtained by both methods had a crystal structure of anatase, and the temperature of phase transformation into rutile
was 900°C. The minimum crystal size of TiO, for the highest photocatalytic activity was found to be about 10nm.
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Table 1. Chemical contents of coal fly ash.
Chemical Content(wt%)
Si0, AlLOs Fe:0s KO Cal MgO Na.O TiO. Fixed Carbon
69.70 18.38 6.97 0.72 2.05 0.39 0.49 1.30 2.8
countsls 38 AdAetsl 9fob T AAHAE AHspshdch 2 AT
e Ff o] dubdel FAYE method 102, E]%Zﬂ
] . Z81% method 22 E718F3c}.
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Fig. 1. X-ray diffraction pattern of raw coal fly ash.
B ; Quartz, @ ; Mullite, ¥ ; Magnetite, ¥ ; Hematite
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(b)

Fig. 2. SEM photographs of pure TiO, particles obtained by
method 1 (a) and method 2 (b).
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Fig. 3. The change of X-ray diffraction patterns of (101) plane
of pure TiO,(anatase) particles obtained by method 1 according
to heat treatment temperature. R: Rutile
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Fig. 4. The change of crystal size of pure TiOx(anatase) accord-
ing to heat treatment temperature.
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Fig. 5. The change of X-ray diffraction patterns of pure TiO:
particles obtained by method 2 according to heat treatment
temperature. A : Anatase, R : Rutile
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o] o)) Aers Tl 2R Ti0.9 HEFE wlwsts
Be method 19 Ti0, HEZL wi$ AU W,
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Fig. 6. SEM photographs of TiO, coated coal fly ash obtained by
method 1 {a) and method 2 (b).
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Fig. 7. The change of X-ray diffraction patterns of TiO. coated
coa! fly ash obtained by method 1 according to heat treatment
temperature. Q : Quartz, M : Mullite, A : Anatase, R : Rutile
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Fig. 8. The change of X-ray diffraction patterns of TiO, coated
coal fly ash obtained by method 2 according to heat treatment
temperature. Q: Quartz, M : Mullite, A : Anatase, R : Rutile
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25.3° (20) 2o et &S FIT 7 Uk o
anatase®] 3AFZ 9 A I LT A5 wet
ks, 438 £5 900°T <A °‘”7} rutile 2 43
Ao 1000CelAE A $3E9 anatasert
rutile2 Adel= it o]#jd Ao ARt e T
Ti0.9+ wvlEsted 300°C HE A4% ZHelrh Banfield'?
= 2o A rutiled] ZAYHLS FEshE (oFA] A
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Fig. 9. X-ray diffraction patterns of TiO, coated coal fly ash ob

tained by method 1 in the range of 23.5~27°(26).
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Fig. 10. X-ray diffraction pattern of TiO; coated coal fly ash ob-
tained by method 2 in the range of 23.5~27°(26).
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Fig. 11. The change of crystal size of anatase TiO. coated on
coal fly ash.
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Fig. 12. Removal rate of NO gas according to heat treatment
temperature.
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