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Abstract — A study on photocatalytic degradation of acetaldehyde was carried out by using thelirachdio, on a
porousa-Al ,0O; tube. TiQ was immobilized by sol-gel method or suspension coating method. The photocatalyst prepared by
the suspension coating method showed the highest reactivity toward photocatalytic diticongiascetaldehyde. Effective
thickness of TiQ layer was estimated to be aboutytf. Both G and HO could initiate the photooxidation.,@howed pro-
motional effect on the photocatalytic oxidation, whickOHexhibited inhibition effect. The photocatalytic oxidation of acetal-
dehyde rate decreased with increasing initial concentration and showed first order expression. In the rang&Cofp6-70
todecomposition of acetaldehyde was not affected by the temperature.
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2-1. Method A(sol coating)

TiO, sols- A|Z3le ALY a-AlL,0; & 718t ZEFATL). F&
M2 AREE TiO, sole w4 GEAlO]=2 titanium tert iso-propoxide
(TTIP, TIIOCH(CH,),],, Aldrich Chemical Co% A}-8-8tg.2.H, 7}

A3 SFrE ARSI 283, sol &8¢] frjre
iso-propyl alcohol[IPA, (Ch),CHOH, Duksan Phamaceutical Kor&a]
ARgsled, TTIP 128 913 134 #71=2 2 4-pentanedion(Ace-
tylaceton, Acac, CHCOCH,COCH;, Acros Organic USA% 718k
Sol 899] AZE 8] AMSE S [ E8]18-2 TTIP : IPA: Acac
tH,0=1:2:2:0.5]9, A& 2 7 #e] HNOzE AH8-3t3it.

Sol 84-& Az F, 7IFE"-E A, BE IXEYY 4
Fol= 242 A4 ﬂ%ﬂ w43 TYFS 47 ﬂxﬂ—r‘ﬂ A
Al o] BAs] Aok kA i oR TR Al—QOPﬂEﬂ
& sol £4& a-AlL,OFd FAHA s X]X]X%H s
| sFHsle aez o8& Aol & EEavg x%H b
02 & §AG XXH| Ho=2 Lo Tt

FHS & W F AA ARAIZL £, 0.7°Ciming] $E2 %
&te] 450°CelA 287 <t AR BT 2 P eR 18]
43744 s

o

2

2-2. Method B(suspension coating)

Method B2} ColA] AMS-E TiO = 738 TiO, #4221 Degussa P-25
= A3t Tio, £ a-AlL0; ¥l 23 3sH7] Aol powder
Z BA 7] 18 |4 NaOH 5M 489 a-Al,O; &g 1 AA
EHE AEA HEAE A7 a-AlLO; #2 TiO, powdeE oF
5wit% EFeE FEAd] YA @ H, Aol 150°CHA 11)7F
2t EMgstint. 28 A, Brdsl ZHE Tio2 powde&- A A}
7] 93 SHFE TiO,/F 1A a-Al,0, -2 AlH s tHe).

2-3. Method C(TiO,-SiO, coating)

TiO, powder(Degussa P-25) SiO, sokl| £J3)] a-Al,O.° 278 slet%
o} 7|4 SiO, solx TiO, powdeE o-Al,O, &4 FFAo= o1
Aakstr] 93k JHAAZ ARREA. SO, sok] AxE A% w45 &
FA}o] =2 = tetra ethyl ortho silicate(TEOS, Si[O(GBH,)],, Aldrich
Chemical Co¥E AF&-3t9L, 5 ZRss ALesy
t}. A& 2E JAHHCI, Duksan Phamaceutical Koréa)AMH&-5+5]
3, ethanc® sol] f|nf= ARRSIRTE A|ZH sok 50°Co|A 124
7+ 52t $A4A1A F= 50CPRR YHE F, TiO, powdeE: SiO,sobll
FEA BAAA o7 a-AlLO, FE AATE "HA Aol A

Zat e 42" 0-AlL,0; T 1°C/mine.2 FA1AH 450°CoA 2

stst=8t ®M38H M55 20004 108
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Mixing chamber

Photoreactor

Sampling, GC 8A

Pump, 3L/min

Fig. 1. Schematic diagram of reaction system for photocatalytic decom-
position of acetaldehyde.
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lo
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A5 A7 EE 09 H0E %1 ARE-EFAEH], 9] acetaldehyde
s} 1 918k Z7he] saturatog =45}

H,0% 717 ukg719] =9d8tr
O

o carrier gagl N9 3 9ha734 W52 FYE =S SFart 1=
A, H,0, O, 2 acetaldehydd %E‘; carrier ga®l @& 4%

ok A=

o 2H g2 ¢ U, FEA vhe A 47 71A|
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A7 2 carrier gas pumpl 21314 3L/minﬂ %—’ﬁP_i =831
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Fig. 2. SEM images of cross-section of Tigxoated ALO, tube(a: method
A, b: method B, c¢: method C).
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#e] B TioFES: dAs I35 1T 4+ vk 28y method
A(sol coatingy] 7-- 7IeF T8l 7159 WR-e7kA] TiOz7F F7ls]
o] Slol EWE TiO, = FAZF tE B, C NG gk 28 &
< 9lt}. Method B(suspension coating), C(HSIO, coatingy] 74-%-
ole RF 7-8um /1] FAE 712l TO, Ho] H|ZA Z=A
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Fig. 3% z}zke] Wi o s Azd TiO, 233 &2 XRD 24
g Axjolt}h, B AMed TiOx= AlLO; O ZHE] g ool
w8t ALO; S141€] TiO, 45 8 & A=ES s} Method
A= anatase’dd rutile Ado] FAI dojF o, method B(sus-

pension coating} C(TiO,-SiO, coating®] 4% Degussa P-25 powder

o} UE peale Aof, Ao 9 WAL QA & vk
712]aL, method C(TIQISIO, coatingyll 21& SIO,-TiIO= =& TiO,
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Fig. 3. X-ray diffraction pattern of TiO , powder used in this study(a:
method A, b: method B, c: method C).
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Fig. 4. The effect of ALO, support and UV irradiation on decomposi-

Fig. 7. Effect of coating depth of TiQ in method B on photocatalytic
tion of acetaldehyde(100 ppm).

decomposition of acetaldehyde(100 ppm).
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Fig. 5. The effect of immobilization method on photocatalytic decompo-
sition of acetaldehyde(100 ppm).
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Fig. 8. The effect of the kinds of oxidant on photocatalytic decomposition
of acetaldehyde(100 ppm).
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Fig. 9. The effect of initial reactant concentration on photocatalytic de- Fig. 11. The effect of reaction temperature on photocatalytic decomposi-
composition of acetaldehyde. tion of acetaldehyde(100 ppm).
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