[ &) $=9848A
Korean Journal of Materials Research
Vol. 11, No. 8 (2001

TIO, 3% Mgksle] A zs} &) S4o] BY 47

Foe - g - QAT - 0B - o]y
ARG AT AL LA
*THAGE Mg FYst

Preparation of TiQO. Coated Coal Fly Ash and Photocatalytic Characterization
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Z= & A7 TiO: ¥ L $30he) F-EHAE Bt na}, NEHE AAHE o435t Ti0, F&uj& A=z}
o} M3 el TiO; A7te] HEL el & +P=gch. Ti0. FFUo2+ TiCl 4847 AAAZE NHHCOs
7} AH8-H It o189 FEpig-ol o Ajwks] Eol PA=E Ti(OH) &= 300~700°CH dAz] FAolA A=) 714
A= Ti0,® ZATFZEx anatase¥& Hehich. & Ti0.9] AAY =27|= ¥ 229 A5l =t F7steier, NO 7}
29] AAFE asts %S 2otk Ti0, M8 4IF 300~400C 2 &= W4 2417 T dA2Y A%, TiO.o A
AR 271 o 9nmelR, F2ARE AAEL 85~92% olich. =&, TiO. AE N8)e] HYx: Ti0 o sj&ade] 71y
TE 94y &7} F7METE Aot A% vehisich

Abstract TiO, coated coal fly ash has been prepared in order to develop the low price TiO. photocatalyst and spread
out its utilizing field. TiO. particles is coated on the surface of coal fly ash by precipitation method. In this method,
TiCls aqueous solution was used as a titanium stock solution and NH,HCO; was used as a precipitant. The titanium
hydroxide precipitated on the surface of coal fly ash in these neutralizing reaction process was oxidized by heat treat-
ment in temperature ranges of 300~700°C. The crystal structure of the generated titanium dioxide showed anatase
type. The crystal size of titanium dioxide increased with raising the temperature of heat treatment, but the removal
ability of NO gas decreased. When the titanium dioxide was heated at temperature ranges of 300~4007C for 2 hours,
the crystal size of titanium dioxide appeared about 9nm, and the removal rate of NO gas showed 85~92%. The white-
ness of TiO; coated coal fly ash increased with raising the coating rate of titanium dioxide and the temperature of heat
treatment.
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Table 1. Chemical content of coal fly ash.
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Chemical Content(wt%) Particle Size(/m)
Si0: ALO, Fe,0, K0 Ca0 MgO Na,0 TiO, F.C.
69.70 18.38 6.97 0.72 2.05 0.39 0.49 1.30 2.8 18.27
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Fig. 1. SEM photograph of raw coal fly ash.
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Fig. 2. Preparation process of TiO: coated coal fly ash by precip-
itation method.
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t ~ NOgasflow
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Fig. 3. Schematic diagram of apparatus for testing NO removal
rate.

a: UV lamp, b: reaction vessel, ¢ : TiO; coated coal fly ash, d :
metal filter, e : circulation pump, f : rubber bag, g : flow meter,
h : gas inlet valve, i : quartz plate
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Fig. 4. TG/DTA analysis of coal fly ash.

coal ASH

Fig. 5. SEM photograph of cross section of 10wt% TiO, coated
coal fly ash.
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Fig. 6. Depth profile of TiO. content of coal fly ash by using
EDX.
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Table 2. Quantitative analysis of TiO, in titanium dioxide
coated coal fly ash.

Amounts of charged TiQ, 5 110 | 15| 20
(Wt%)
Amounts of Ti0, in coal fly 6.07 {11.31|16.36(21.87
ash(wt%)

S g 3

e g
A A (e) 700T
\__J_)_J;_ hod A_.{d) 600
E A |_,L.-I‘t_.. Ak A 4__.te) 500
e A..l__ — a_b) 400%

Q
Q
M MM M o g (a) 300T
10 20 30 40 50 €0
28 / degree

Fig. 7. X-ray diffraction patterns of 10wt% of TiO, coated coal
fly ash at various temperatures,

A: Anatase, Q: Quartz, M: Mullite, K: Kaoline, B: Albite, S:
Muscovite
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Fig. 8. X~ray diffraction patterns of TiO: on coal fly ash accord-
ing to heat treatment temperature.
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Fig. 9. The change of crystal size of TiO, on coal fly ash accord-
ing to heat treatment temperature.
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Fig. 10. Relationship between the powder weight of TiO, coat-
ed coal fly ash and NO removal rate. {UV irradiation time ;
28min.)
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Fig. 11. Relationship between heat treatment time and NO re-
moval rate.(UV irradiation time ; 28min.)
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Fig. 12. Relationship between UV irradiation time and NO re-
moval rate.
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Fig. 13. Relationship between the weight percentage of TiO: on
coal fly ash and NO removal rate.
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Fig. 14. Relationship between heat treatment temperature and
whiteness at the weight percentage of TiO; on coal fly ash,
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3) TiO, W& Aztge] WAL = Ti0,9 HEgFo] 7}
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