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UV/TIO, system

Reactor 1.D.=8cm

[Benzene], in pyrex glass=70.6 + 10 ppmv
Relative humidity in stainless steel=6.1+ 1%
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Relative humidity in pyrex glass=5.9+ 0.2%

[Carbon]/[Carbon]

Air flow rate=400ml/ml
Retention time=1.9min
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Light intensity on photoreactor surface (W/mz)

B3 UVITIO A BBl i AR R 5 [l > B AT BT = Pk 32 48 [~ 17

U I AT R D ([ S (TSR R - PRCE S UV/TIO, R
FTRPORET e T A BRIl SR P-25 T S [ SR KT Pyrex Szl
TS PP > TSN R R T SRR R 34% 0 [y
PR & 1™ G0 = & (™ S0 T IR (BT 2RIl > HURU R o kL
IR A (R rutile AL A AR R A (2000) FR S
S [*&k anatase nkiﬁﬁ#,ﬁip [ B rutile A gl - = Fo [T ER SV = ) rutile A A

T o pPT BB 1 B S rutile A il S (AL A I 0 TR
HUAES P-25 T [CER IR o JEIE AT L A P-25 T [CER AR - b
G AEIE N D ST ESRA YIRS SR Y S R ST -
HER I E T‘ﬂﬁ”ﬂﬁ% > Sol-gel I ffj iy & [~ & P T T S AV S Bﬂﬁfﬁ' fi
FERIVET S YT TSNS TR URE  F prA Beh ET S R
iﬁ‘l‘%@;;ﬁ%r{l& [N CE AN B T R T s o U3 e I MR T L E = i £ AR
,g[ﬂ«sﬁ SVEIPA TR T T S [ S nm BUR SR g o R N

) B RS S (T I o Sol-gel SV S [ SR MR S S RUP AT B ) A
H'ﬂ R A R R (22~30um) -

'I'H-‘

T,Hﬂ



148 Rpgu-icF a2 fin B4 F2myg

oro—

[ GEP I SRS meso~matro U] ol BET A 1A (~26m*/g)if | -
i FUPRLT AR TS (SR R A - Y 2 RO -
3.2 A I T O B
LRV Pt Y S B -2 9 A 5L 9 3
+ i}ﬁ#ﬁﬁjﬂwp Pt BT A T T K T N T TR ([ gy
o WRRRLI T RS ey ’QVE?J%J?HE’%‘ £ 80ppmv ~ HIEREE 10% ~ 5
ﬂﬁﬁAEZOOmUmulkﬁﬂgﬁﬁ 8% 20.3min * > S3 R 7 E AV HE R 1.96 -
zn\zmxlw\3%\4%MWmmwww*’#ﬁpmxb%%%ﬁ&Tm
ENIEEEE SR TN e g LA N A A
o R N R Fﬂ%y‘wsmeMnﬁ IREVRI S 8
{78 {3 K IR 1T 4,08 1) - R EEE] 95%py e ﬁ gﬁﬁi%%ﬁlq =
(8RN VN ([T R o EUAR O 4 R S B o plAd R L o T
R E N el TR T (A Nl o I I S R i

g

0.7
0.6 4
0.54
?gt 0.4 Humidity=10+1% —a— T102
??3 Acetone = 80 + 2 ppmv — e— PY/TiO
L;t Mass flow rate =200 ml/min 2
\ﬂ)
5 034 TiO, loading = 1.339 mg/em’
Ui PY/TiO, loading = 1.218 mg/(:m2
0.2
0.14
0.0 . . . . T : e — e |

Light intensity ( mW/em’)

[ 4 FIP]TiO »» PUTIO, % e AHT | » & T 2. Bﬁﬁ*[ﬁ%ﬁﬁi@@f“‘;ﬂ[ﬁ%



1 ¥F%m»is % 106 # (Apr. 2008) 149

1.0
0.8 .
Humidity =10 + 1 % —=—TiO,
Acetone =80 + 2 ppmv —e— Pt/TiIO
- Mass flow rate = 200 ml/min 2
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Light intensity ( mW/em’ )
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Absorbance (arbitrary units)

(a) hydroxyl groups
/adsorbed water

4000 350 3000 2500 2000 1500
wavenumber, cm’'
B 6 SRR TIO A R FTIR/ATR 5}#%[@1!? F(a)F & T R
WIS VLR (D)RE 240 53 AL [ (5T BB AR R ST VAR
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FOP R - A R EE S AR B A 53 RS (phenol A 1Y & S Py
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C-H* Aromatic rings 3,010-3,100
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c=C* Aromatic rings 1,500-1,600
Cc=0* Aldehyde, ketone, carboxylic acid, 1,690-.1760
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OH® Water 3,700
HO-C=C-CHO" Alkenes 2,900
Cc-C° alkane, carboxylic acid 1,430-1,625
C-OH® Aromatic ring 3,200-3,250
C=0° CO, 2,348
C-H° Aliphatic group 1,320-1,450
a. Reported by Skoog, 1992.
b. Database in BIO-RAD IR Search Master v6.5, 2000
c. Reported by d’Hennzele et. al., 1998.
d. Reported by Einaga et al., 1999
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1 UV/TIO, Process in an Flow-Type Optical Fiber Photoreactor
1 UV light intensity = 2700 + 10 W/m’
Flow rate = 100.0 £ 0.5 ml/min

1] Temp.=22.0+0.1°C

| Humidity =30.0+ 0.1 %

1 Coating thickness of TiO, = 16.8 + 0.1 um
1.0 @ Length of optical fiber =20.0 + 0.1 cm

1\ Carrier gas : air
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UV/TIO, Process in an Flow-Type Optical Fiber Photoreactor
Concentration of benzene = 10.00 + 0.1 ppmv

Flow rate =100.0 + 0.5 ml/min

Temp. =22.0+0.1°C

Humidity = 30.0 + 0.1%

Coating thickness of TiO, = 16.8 + 0.1 ym

Length of optical fiber =20+ 0.1 cm

Carrier gas : air

1.0 4

0.8 o

cre,

0.6 o

0.4+
02+ —®&— Benzene removal
1 —— CO, generation
0.0 . T T T T T T T T T T
0 500 1000 1500 2000 2500 3000

UV light intensity, Wim'’

B O 1) UVITIO, BI85 S AER ok (857 e - B [ 08 % B T
T g UV R R Y

VR A P S R FE BT RO ST AT o PR T A L R e R
AN BT YR - BV R e ) P HPR > Choi
0 T SRR (D O3 00 B A L R R 5T 1. 0nm B U AR
[ s LSO SA i 0 2 P (acetone) S PRI S ISR BT (] 15 5 AT B
IR TR 5 R o (R [ AL g e o A
VLR 7 - $ T Peill 2 Hoffmann 7P 17 F A R T 2 5
A A S PR T (4-CPY B o T oA T S R A
1.7~3.3um » - J[[3 FSWI%HIEHE PV E R S 59T 3.3um )N o BIYE
FEUBCR Tk Ut 2 i T > SR S TR R 0 S VR B g
RIRZEE R U S P A D A e ] s F@#Hl;v IRV

i%?’ipﬂ'ﬁi&jk%e R I RIS S L ([ e
IR0 i SRE e PP R R T o TSR PR ek



158 % fguii F RAEF B WA R FLFg

B (BRI o BT TiO) AR R 23.5um Eﬂj R LN R e
B ({0 T S S P E T A e [P R B R AR Y
BRIEME I o N RS 1 N L R R Iﬁm: REAS T4 17.0~23.5um V] -
kLS B RS 5 D 10 FlERRROL T 0.5um [ > T A B A
[T TP IEL SRR A S Y JELRE She o ALY (S 1R L BB O it e
Bid 23.Spm B ALE A 50 () o AR i 5L R e VTR g S S
BN OREHAEIS o (LRI o T T S AR B R 1 E)
(VAR 5 2ok B SR e PO (= 0 A 2 L e M R
KIEFOREA Y I N R O PR R R L 8 SRR A -
SRR VT E P N L T I U Tl S R D ] U A
("3 [T RO QDGR (5 TS (R SR Gl 90% o e Sy
AL 95 A Tl T T I SRR I [ TN s N BRI i
Pol (= o WD EE A R BRI

ﬁ:

UV/TIO, Process in an Flow-Type Optical Fiber Photoreactor
Concentration of benzene = 10.0 £ 0.1 ppmv
Flow rate = 100.0 + 0.5 ml/min

Temp. =22.0 £0.1 °C

Humidity =30+ 0.1 %

Length of optical fiber = 20.0 + 0.1 cm
Carrier gas : air

1.00 4
o
@) 4
<
O 0.75
1 —#— [Benzene] at § =23.5 ym
1 —<—I[Coj] at §=23.5 um
| —@—[Benzene] at § =16.8 pm
0.50 4 —a—[CO,] at 5=16.8 ym
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1 UV/TiO, Process in an Flow-Type Optical Fiber Photoreactor

{1 UV ligh{ intensity = 2700 £ 10 W/m’ —— [Benzene] at § =23.5 ym
| Concentration of benzene = 10.0+ 0.1 ppmv ~ —#—[CO] at §=23.5 um
Flow rate = 100.0 £ 0.5 ml/min —O— [Benzene] at § =16.8 ym

—v—[CO,] at §=16.8 um
—D— [Bcl{zcnc] at 5 =8.0 um
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| Temp.=22.0+0.1°C
| Humidity =30 + 0.1 %

Length of optical fiber =20.0 £ 0.1 cm [0
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