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Abstract: The photocatalytic oxidation (PCO) is one of the technology for the control of volatile
organic compounds. However, its application has been greatly prohibited by the deactivation of
photocatalyst and low efficiency. Ozone-enhanced photocatalytic oxidation process can avoid the
deactivation of photocatalyst and improve the PCO rate. In this study, the enchanced-performance of
the ozone-enhanced PCO on toluene destruction was evaluated. The toluene residual rate decreased
with increasing ozone concentration. An increase in inlet toluene concentration led to an increase in
toluene residual rate. The toluene residual rate increased as flow increased. The mineralization rate of

toluene decreased with reaction time. The ozone was no residual in outlet flow.
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1. Bi

FRRE MBS « MERREs - BAPEIYRE - 85 (benzene) ~ —HIZE(xylene) R INER
I o FZRHYRIRE v RS2 - ZRRRER - F5 U - RS - REEEIRARE - i n] R Bl B
R EURTR T (T E R R OReE B 4a0h) - SIS H A R ERS5 5Ay — R iy - SR F IR s
FFECIR 2 1% » A S ERIMELE - EHSILEFNE - D OFHMERRTZAEEYE - TiO, &
B (R 2 et BATENES - BAFALER B R 2 e M ~ T e R (B RS (E B F 2 RE (Fujishima
et. al., 1999) -

Yt b AR R A Y S R e R i B2 (o R Rl (B AAE — e

piran - YL - BT BEIAR RS S BRI e LRI AR & AT DU R i ey 31k
B ORFAFSCR - (Huang and Li., 2011) - Yu B Lee(2007) LA A B YE MR R » FHZRE(RR 2
ppm 252 MR B Fy CO, B H,O - & ZIRIE I 3 ppm - SR EIEYIHT BTG 1] TiO/UV/O;
SR = Zhang(2004) 2 ALA TiO,/UV/O; e BRIE C e - it RIS IE C e SRR AE R - (EiTE &Y 12
L/min 2 23R AR B 0 - Hong < A (2007) LAFHEE fypa B 52 > {275 /T & (7000 mL/min) -
TiO,/UVIOs EE TIO,/UV 5%y 2 fif 2 FHEE[ZE#E2R - Huang S A (2009) L H B8 TiO,/H-ZSM-5 i
ZBE > ZBEFRE AR 2 R AR R T R - B R ECRIE RS IO A0 - Huang A1 Li(2011)BF5e3%
BOLEA B BRI R] LARE 2 BRAE 12%42 5 2 96% - Huang FE A (2011) W 5e4E &
{EELR A KR LS - 43R R EREHE LR RS SIMEFURER M B ZREE BRI -
T3 T HE AT SR A B A B (7 PR ] R A - (ER I B A7 40 mL/min 1% > BRAT RS BRI
MK » Lu F5 A (2012)HIRASE s B LB IR TR I A S - & A SR 1,2 &% (1,2
dichlorobenzene)##{ bR th i 7 S5 - {HIEE BLEUREATY 165 ppm A BT -

AW LU & R AR RIS - ST REURE - NIRRT EH R A
bR SRAR R 2S8R -

2. MHEEBE

EEHICEAIE 1 DIREESHC B & RS 2 4 (SIGMA-ALDRICH, 99.7%) 7 #% » FILAER
72 (SENSIDYNE, LFS-113D)#ili i & W AR E AB GRS S5—ImF 8 87 851 (Burkert,
3.0 NL / min)fZefi] B 5 75 o N B ERS - A RE% > FIEABET » WEEGERU= K
BREAN FPRGRAREERE  BESRR T EHEGHE A LR ES AL > RSP
BB UV RS2 o SRR H CHRH - DUSR R ST EUEE 36 DLSRAE JE A7 458 (GC - CHINA
CHROMATOGRAPHY 9800) 73t FR AR » S54MRM Hi 12 8 it AZE [RALA MR O ERERE (FTIR,
BRUKER TENSOR 27)#{T O3 » CO, [ 5347 -

JetEIL A RS B — B IR E I ZE R AU S S5 (18] 2) > tiIME - WEEE g R R 30 em
[ZFEZSIMEEAR 4.5 cm » 0.2 g Z & fb#k(Degussa P25)fE#t sk N ME Z INBE E - B AR AR HIRE
By 4239 cm® ; [OFERSNEERL 3.0 cm » NEFITELING - LIMNEIE B 352 nm -

FRRGRER R « HEIR (LR B R SRR 2 5T R T = 41(D)-(3)=L -
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ul



Ghia A S B0 FPIRMR AT A 16

SEURFERAN - FFZEEERRREE > NI - LIUE SRR 200 ppm SUR S - KIE 35 47 fE 1% FHRRERSR
A B BT o STE 60 7rgE g FHIRERER R Sy 8% ¢ HIURH R AR 150 ppm - fEZE 25 JrfE (& o
TEERFRBRAA BT FIE 60 Sy $EIR RIS Fy 33% - ELEURIYE 50 ppm BUR A © 5 ##% FHARRER S
PR B - B 60 S8 FFATEAR AR 66% © HHIL TR » RESSEG ALt (LIZT AT LB R
TR TR BT 2B - 1F Huang % A (011)IRZEHI A MREIHIEE R - 45601
LB R A LR RS - B B AR S SR bR - RR8DERCAREERZBRR A&
DR AR BT 2% - MEEEARE(L IS ENFEE@-6 ) - EMAELFE - 27HH
FERE R o (Huang and Li, 2011)

03 +e” = 03 (4)
O3 + H* >+ 0;H (5)
- 03H 4 02 +- OH (6)
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fEl 3 EEREH e LS G R AR &
(AR50 ppm » & 1000 mL/min)

32i&n? FRARAELF

[ 4 Ry HENT AR B IR TR R AR LA » [ PR HE TR RS PR AR B th B 2 S - AT
FRZEE Ry 100 ~ 150 ppm > 5 Sy gl AEER R A AR - Sl Ry 12%8 39% » 5 Sy §E{&FEER4R LT} - 25
STEERIEERRBINTARE - [ IE 60 7y SEIRFIRERAR 7350 Fy T1%8L 79% o HEVT AR Ky 50 ppm > S
25 7 I FEERR Ky 0% 25 S SR BHIG L7 S 60 73 #EIRFAE R4 By 34% - 17 FHZE S By 25 ppm >
[ZJfE 5 sy SR CBATIRE - HENE 60 3 iRERR K 4% -

Ul



(R E e 17

100

P (%)

0 10 20 30 40 50 60
B JE ¥5 Fd] (min)

[Eg

4 SRR LSS e R E T R &
(B&EE:150 ppm - i 1000 mL/min)

33AEHLTRL LR AL Y FLEY

B 5 A RH RSSO LR ERE  ERSRETOTRARE SR SR
500 mL/min I - EIETEAR AT I AR - R TERSREIAL O ] 60 4340 - FETRERTEILIy 0% - H
ﬂ%mim%mUmnEﬁfﬂ)ﬁaﬁ%%%?%%iﬂfﬂ“mﬁﬁhﬁikﬁf%%%
SEAT N 1500 mLimin - FERZIE 5 5y41% - BT AR R RIR R DT - 1E49 35
55t - FRETEARTMINRE - % LB REIRAE 60 404 - FIEI R I - (L AT EHIR
7 R TE Bt - Huang S5 A (0Lt BEE BIGs b LI BA S IRZ IS R AR B
K ZRE LA » S A SR A A S (S AP A, - PR 2 AR LR AT
(EEIRGE T - — S E R - 53— BBARERIE - & RaE - BUE R, - FTLLIE
SRR LT -

3A4F BB FALIAFF2 LT P
B 6 Kyt Las & LA e $£Eﬁi§§xﬁ%+,\ﬁf§4 R R EFRER AR L - FHAOERURE 50
ppm - BEEURE 150 ppm - [ZIERIIAE 25 7 TRER AT 0% » S 25 31 AR
B ETF > KT 60 SyfEts FTHBELRIS > ITE 120 SySEIEARR B 41% o (R TERIMAE 25 S
FEHRA L4 B 80% » FZIE 30 7§ FHASHR L2 I » K28 120 Sy $8m L3y 58% o 1 FHZETRER
IR LA LUE S FEBRAA 2 40 7388 - SRV ZER(LHIELGILY) 80% » B FERF R I - &
(LAY LA ELFIRE > BT & R HERSRT 120 9348 » EALHYFSEmE LAY EL B 5 98% - BFEg 120
T8 LA TRER AT 0 - R R ARERE - FEREAEHH SRR Y P2 -
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=0= 500 mL/min

== 1000 mL/min
-0 1500 mL/min
== 2000 mL/min

BF fi] (min)

5 EEHEE(sEE BE R s e
(FAZSRE:50 ppm > B4R 150 ppm)

1 JE 60 Syl > R R IEIE R

Ji & (mL/min) 500 1,000 1,500 2,000

7 JE % 1 g/min) 92.9 126.5 169.5 204.6
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SRR R DL S SR B B e A b P SR A PR AR ] DU SR T R AR s » G il s (b s TR

TINE SRR S, » FRZR TR BRI - [ M FH RS > PR BRI » ST FHAREE 25 ppm
R FRZRIEERRE - T UBE (LIRS HEE - EFUREMOKR - FRZREERRIS, © S9SN AU
BN TR e AR RS 2 S0 - WS SORERF N - N T b3R5 - RZRRERRIE 230 -
RZEmR bR 2 R - AR ERE T PR T BERERRBIT N T - BUR IS EEID
(LR AR TS WA G SR RIS 0T A R -
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