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Abstract:
situ diffuse reflectance infrared Fourier transform spectroscopy (DRIFTS) and gas chromatography-mass spectrometry

The photochemical reaction of benz[a]anthracene (B[a]A) on TiO, particles was investigated by using in

(GC-MS). It was confirmed that photocatalytic oxidation of benz[a]anthracene occured on the surface of TiO, particles,
and surface hydroxyl and surface oxygen participated in the reactions. The main photochemical product of benz[a]
anthracene was benz[a]anthracene-7,12-dione. Possible photochemical mechanism of benz[a]anthracene was also
proposed. Under the simulated sunlight irradiation (22 mW -cm™), the process of benz[a]anthracene photodegration on
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TiO, particles matched the exponential decay equation, and the half-life time was 6.8 min.
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Fe,0, 5521 AR RURL, 1 AR ZE AT BT, 24
HFIRE LK TP PARESA 58 BT, SR IOLF &
A FERE, 25 RO RO, HE TR
() PAHSs 7E = SR B0 ) S0/ 17 S8 T i e fkes
Rt BRI AR D

AR SCHEFR NI 2 KA B R B i TP AR
LR E R A MY TIOLTi 19 & HH1E 50-100 ng*m™
Z a8, DL ) 2% E EPA BILE ) 16 Fiibis 2305 1%
Z— 2RI [al BEAE MBI G2, R A 18 S 2T
FMEIE(DRIFTS), 31454 GC-MS 24T, B 58 49 [a]
JE(B[a]A)TE TiO, ki R 1) Z A A SO0 i 2,
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I [al K 2 [ FlukaZs v, 465 KT 98%;
TiO, S AH 2l & 1R 9 oK Uk, 75 44 P25, 7l
Degussa 2> Al A7, 4li>99.5%. HEEIA H _FifEfbe
RFNBFFE I, 4l =09.7%; HIG A AR H A H
LEls A, Sigma-Aldrich 23 A A2 ™, 4liE>90.8%. &4l
TSR . mAEE RS BB T RAE
RN mI 4R 4l 1 =99.999%; B4l 1 T
REFPAARAT BR A Al HE L, 41 = 99.999%.
1.2 LWigeHE

JUSE 18 S 4T 71 6 1% (DRIFTS) YAk 2 2 Ry £
425 Vogt ST SO RGEEA, FEH LY
AL AL R 215N E U (FTIR) A 3£ [ Nicolet
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oS El AR ATC-024-2 7 A shiB TR R G5 J6IR
b mTiA 2w A2 77 ) CHE-XM500 8 & SRR IE
BRI OGIR R 58, Th N 500 W, BiA 5 1 9555
RGEF (E A A 5 mm). IR 5% 65 A International
light 23 7] A2 72 TL1400A TSGR

AR ISR (GC-MS) A Agilent/A 77 116890
SAHETE/5973N BTk, G 2K BUR S8 (SFE) iy
Isco 2] P ) SEX™ 220 TIAKH R 55,
1.3 XWAHE
131 H@ES

PRI 25 mg AR I [al &, A 50 mL FEE, 454
RIS, A 500 mg TiO,, REOEHERE, [ RIE L T4
J&i, AR T 2RI [al B TiO, £ 5 (B[a] A/TiOy).
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oAb SNy SIS TE JF AT 18 S AT AN G etk
2 2G4 T, I DRIFTS 7648 Wi iz v 3 75 v
WA 47 3 1T P10 1 S S 40 AT . B R AR B — 2 11
TiO, FHORL A 2 S 5 A b ith b, 32 WA o v 3 32
(25%1) C, FLLAME 5, RIFHUE TiO,, HAAH R BT
BRI T 2RI [al B TiO, AR b, AT B A9
T BRI Tk 2% R, TR B i s &1 4 &
B LTAMEREA BRI 4 cm™, 393 EBIRECH 64
W, AL FAE 4000—-650 cm™. [z 1 I 3¢ ] [z 7 2
HEAFH AT, FERAE FRER BB A1 LT R SR
RSB EN BRI KX A2 S 5%,
43 450 F1 350 nm AR LR I B IR KR
450 F1 350 nm A5G, HIDGEETHI o RESR BIAE i Y
JEoR R, EAE IR SESR N 1.2 mW ccm™, fill 450 nm
Ve HJEOEIR HR 0.7 mW - em™, T 350 nm JEYE A S
Y658 0.9 mW+em™.
133 TiO, fitrk @ = 4ty GC-MS 24t

XA 2E G TiO, FURIRR S =4, 4
A R 2EBUS, Fl GC-MS BEF T3 M7 . 8 I 2K B 4%
2, FEHIRE A 80 T, HH1 M 26.8 MPa, ¥l 5%
FR S/ A5 N 791, i A5 A B 10 min, B4 AEH 30 min,
AR BRI, (A% 55, VE-SMS AN
(Varian USA, 30 mx0.25 mmx0.25 wm), 2SN AR
(99.999%, 1.0 mL - min™); HEAF TR E 250 °C, A7
Wi, PEEE R 1 pL; WA TR E 80 CLAHF 3 min, LA 15
C-min™ 7+ 150 C, AL 5 C-min™ F+ 2 200 C,
FELL 10 Cmin™ JF2E 300 C, 1545 8 min. JFi 5514
HL P2 5 FL B (ED IR, B LR 70 eV, B F IR E
230 C, E MR 214 )7 L(SCAN), 394 il 40-
350 amu, & R HEREE A (SIM), HEEER T [a]
BERIE R Tl 228,226,229, N FR i &, AR
Y1k I A - 12,
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N i FE A DRIFTS B3 AR R an & 1 Bros . BN i i
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Fig.2 (a) Gas chromatogram of the intermediate products of B[a]A/Ti0, after 480 min of
photochemical reaction, (b) mass spectrum of the major GC component IT
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Fig.3 Kinetic behaviors for consumption of hydroxyl
and benz[a]anthracene during the photochemical
reaction and for production of oxidized products
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BN 35/ 43, 13X AT P RE R AT R R B IR
BN, ABRETRA BE S BARE SithF 350 0 52 g J0hr 477,
RS2 WIAURL A & A RN, T LA ME 1 30 TR, T LA
AT R R E AR A B D5 — 5 T, 3% S X 2R
I [al B VE A 4 e T B A P28 |, R
XPARFRH C—H FIARIRE AL C—C M2 AN [F] 1.

Sk B UERA A I [a] BUFE TiO, 1A LA
AR AR, U] B4 RO R 30 B A 9 S g 7 A
B[a]A/TiOME i, Y658 422 mW - em®, i i FE i E
B HORE, 28 8 I A 42 BUS P GC-MS & 12 4341 Wi
FFUARTA I [a) B 791.68 mg- g™, 453120 minfZ
I 5 e FER0.09 mg - g™, AR B ARk i 2k dn 4
N, AT [al B AE TIOURE 2 17 ) 6 Ak 27 R A 3o FEAF
HAEECE W, N 6.8 min. SR ADGER T
TR 2:00 Z2 A7 A 1.5 m A iR FHOGER, £
720 mW -em2 SEEHER F AU DR 5 K PG
FEAS IR, WF Y 45 S A — i B T DU T 3R AE
RIF [l BUAE KA TiO, F0k: 2 1 i 6 b2 I g 1o
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A2 BN FE RN 240 min, 18 ALO, FE1H 6L
SN2 A A 120 min, 76K R T8 19 e ik 2% I b
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11 & A R e A R 7, Ul BRI [a] BUZE R B IR
WU 2R THT P S A2 B g R R v, JBORE R Y TiO, X
b2 KN SRR, VERIAN S Z 0.
2.3 XRIERKI R MM

R T 25 E G IR A X R I [a] OB AR 2 RN 1
e, FUEE R i — R R, IR R T
450 nm, KT 350 nm FI4 i B = FE 0 T Ok
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T 350 nm 14 iRE BOY BT A 2140 A 1S AR 101
HA—3, 7E3697H13726 e~ 4tb H B 171 U, 716671
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U, X FEIE[H N TiO, WA 98 0 3.2 eV, ¥4b
AL LI W 3 W e o 387 nm, FE K K T 450
nm WIS, R RSB SOV, AR R R T
350 nm G BT (17 Py U RN 4k B REG R AR —
2, (H TR A I BOGE/D, X FZE iRt
J, SRS RE R R I N Y. BT
B A B 3 1 KT 300 nm, ] LA TiO, 2 544 i
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Fig.6 Proposed reaction mechanism for the
photooxidation of benz[a]lanthracene on TiO, particles
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YORI [l BOE &9, R I5 i —2 5 0, ), If
JBBR HO 15 2 [a] -7,12- .

3 & it

PG BT, 2RI [al T FE TiO, = AR kL
FR A AL AL S R, S Y = 7= ) R 2R 5T
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