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Abstelete) Hdo] whe-g olddted] FUA RHI1EYE (VOO & E8lAlA 317] 215)ed AMElelRtg glass bead o
sol-gel o B RElslgr}, 3Elete] 242 XRD, BET, SEM & 53 £Astgle ], 43elsto) 2R3 glass beadF #-& A
AR FFo) vl 71E ol VOCF WAl 2 TCE 7hAe] S&oub-gol 2lgh 2l &gl ds d9F ARsigct. w27l 3
FA0A ' 7tae = Aol gas chromatography 2 8l 2Aste] 2 S E&S AAbstdcl. olefze Aol e 4y
3}, 400ppmv =% TCEY 24 80% & £ 58& dglovl, 50ppmvell4 00ppmv F=o waftel A¢ 65% Y 2aiza s
dgict,

Abstraci  The photocatalyst of TiO, coated on glass bead was prepared from sol- gel method to remove the VOC (vola-
tile organic compounds) by the photocatalytic reaction. The coated films were characterized by X-ray diffraction
(XRD), specific surface area {BET), and scanning electron microscopy observation (SEM). The gas-phase
photocatalytic degradation of trichloroethylene {TCE) and benzene with coated titanium dioxide on glass beads was in-
vestigated using a fixed bed reactor. The degradation was calculated by the concentration difference with the retained
on the reactor with aid of gas chromatography. At steady state, conversion yields were obtained for 80% of trichloroath-
vlene in 400 ppmv concentration and 65% of benzene in the range of concentration from 50 to 300 ppmv, respeciively.

Key words ! sol-gel, catalysis, kinetics

.M

73 AY9E5E 53 HA=EE 2As A 2R
FrAE glom £, V]9 2 BAL BET Aztey
b2 glk. o]2iqt 29 EAFT A4S 2 Byl oy
B EAe A §7)33HE (Volatile organic
compounds, VOCs) & ArZAel A f7]442 4185
olejgt 7} $AES &4, AR, 2 HAFA) W= 2
Aeh w3, AR Eb A, A2k E ) 287 ohyA, He
A A 2k PR AE dad e fE5%
o} VOCs 8] &2 2 A7) Aol Az obuizg, o
7) Zol) & He] 224 ET A FEeh wlse Yo
o=M oF wE YT L 27 L3EAE A4
7 223uy 4 A 243 Ae)Eo B AT A
b e 2AWEL Qe AHo]w LY o) VOCsE #75H7)
A% 7ER A4, F, 3, 55, Yk Aure 5
o] ol&-Hx gleil o237} v Ee) HAH o= gkl
AL oph

# e, TiO; (anatase) FEv] AL olf3}e] Gt

Az g dfrjesd WA el B 70 Bdsi g
HI QIeh P AbglegkS of4-gh FLef Whg o8 g ﬂ
ZiE S AAzE e Aol odud UHE
e, AsteiRt 2427} st Ao 2 ohAstn f7el EHBH T
et YEol WA= FEelete A E Ak elvbe] o
T AbsHe} 22 ApdA o A9 A gt A9 frared 2
2 FAHEEN0 B3 22t dEAE AN de

S R AR sich BEl e ABAEHE B
Ho2 Zolg o ANl AYARH B4l UVHS
ZAREL 71T EE BTN o) glent o) b
£ BEE ) HAoldAn uhr) Yo FUG 2T} of
A9 TR Bgo) o]FeiFy) YEW S T Fohy B
2], 35 2 Aol we LAAL o}7] A7), o]aﬁ} g
e BEtr] §igted 1980t Fubte vl 2F
F458 FEaE A5 Aol mAHo] ARHE BUS
o Wste] ATV WG dew) g3, 23, WA
T 9T AsEaY A 5 TS @) A5t
FAF AlAek Fohe Aol @R} W

2 AN E BFHoh8 TiOF FodAle] 24347

lr

- 328 —



4 - = EY - FEI0 gl

7] A% speldEdgA 2 A" zesde zEF
glass bead & A& 23 wWgolel UVFE 2Alsh ubg
7\ oA 2} AR A T2 o) Al ) o) Afe]E
Gas Chromatography ()& GCE %) & o|-4 4k3lg
¥ HEo) wkgel =g VOCs 7}2F benzenedt TCE
{trichioroethylene) & AA XIS B Qs o).

2 AU

21 EZuUER .

&9 TiO, Y842 A d= AnEm ols P-25
(Degussa, Germany)$t ST-01 (Ishihara, Japan)$
TiO, +49& AHEstc). Suidsie &4 zpale) viEw
o od%g F2| ¢-% 2~3mm 2719 glass bead (PGC,
UsSA) & Abgatgch 7714 binder& 48 gHAdsty] 45}
o] Tetraethylorthosilicate (TEOS) [Si0, 28.9wt%,
Junsei chemicals, Japan], Trimethoxymethylsilan
(TMMS) [Si0, 49.3wt%, Fok A=lE, Koreal, silica-
sol (8i0. 20wt%, pH=4, Nissan chemicals, Japan) &
A-8lod oy, 7]ele) Ak E-Fo B AR ¢ A
sksdct.

22 ZERY9 gt I IS/

Ti0, =44 FAstrjel ¢ AJA TEOS,
TMMS =&)X silica-sols ©]4 binder 44 4514
om, 2 ef§ul= Table 1o Yeblisich o <H§-3
TMMS+ 7FeEdiel S3-52 2 binders) =4 PAHS
24, silica sol-& ZFpEAE AT HO2 354, fiimy
pore &A% ¢4, 2=l TEOSE A =S filme] v[Ed
A& ®4F7) A& F2 AH-E Ao $493 binder £
o) <kYEE $5e] Ethanol® #7138 & m34%w]
(8i0; : TiD, = 3:1)7} H=S Ti0: powderd® Hrhgo
24 zei4de gl $489 TiO. ZEEd
<A glass bead dip coating ¥ WARANE o)
3000rpm, 20& A5k, FAe) S0 g =z HA
T oh 71l AAAL WA F- drying ovenol) A} 1
A7t AxA171a A7)Ee)A (200~4007C, 147H) €3
gale] 2E g FHAF e, 2 Fubyal Aafbes Figld

TEOS l TMMS ! Silica sol !
L ] T

Hydrolysis
— [ AcaEron |
(T
- P-25 (Degussa, Germany)

l Dip coating on support J - ST-0r(Ishthara, Japan}

T
(_ Centrifagal sepacation J

| DryngacsoTann |

[_ Heat treanment at & proper temperature ]

Fig. 1. The overall procedure for experiments.
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Table 1. Composition of inorganic binder solutions.

TEOS | TMMS | Silicasol | EtOH
Sample
[g] (] [g] [mi]

TES-01 1 4 16 5
TES-02 2 4 16 5
TES-03 3 4 16 5
TES-04 4 4 16 5
TES-05 5 4 16 5
TES-06 1 6 14 5
TES-07 2 6 14 5
TES-08 3 6 14 5
TES-09 4 6 14 5
TES-10 5 6 14 L 5
TES-11 . 1 8 12 5
TES-12 2 8 12 5
TES-13 3 8 12 5
TES-14 4 3 12 5
TES-15 5 8 12 5

Mea: ment of
G/C " Cﬂrﬂpuw:i x ph:t;uﬂ:;rl;:ﬂun

Inlet

Fig. 2. The schematic diagram of the photocatalytic reactor. 1:
Regulator 2: Flow meter 3: Gas mixer 4: Flow control valve 5:
UV lamp 6: Pyrex tube
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Table 2. The specific surface area at various coating solutions.

gEAEFHA M10A 5% (2000

TiO. Binder solution TMMS TEQCS I Silica sol Specific surface area [m*/g]
P-25 No - - - 47
ST-01 No - - - 300
TES-03 4 3 16 113
P-25 TES-08 6 3 14 79
TES-13 8 3 12 57
ST-01 TES-03 4 3 16 120
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Fig. 3. The XRD patterns at various specimens. (a) P-25 (b)
TES-03 + P-25(c) TES-08 + P-25(d) TES-13 + P-25 (&)
ST-01



4 - 2EY -G8 - 2eA

-olgE

Astelgt FEeRE ol VOC Tl

331

Fig. 4. The SEM morphology at various binder solutions. {a) TES-03 (b) TES-08 {c) TES-13
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(a)

(b)

Fig. 5. The SEM morphology at different TiO. powders. (a} P-25 (b) 5T-01
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Fig. 6. The photocatalytic degradation at different gas concentration in benzene. (a) 50 ppm (b) 180 ppm (c) 200 ppm {d) 300 ppm
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Fig. 7. The photocatalytic degradation at different TiO; powders in TCE. {a) P-25 (b) ST-01
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