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Abstract — Photocatalysis of trichloroethylene(TCE) with Ti@nd molybdenum-doped Tj(Mo/Ti) mixed oxide was stud-
ied in this work using a tubular quartz reactor packed with photocatalyst-coated glass beads. The initial TCE concentration of
150 ppmy was recirculated with the different inlet oxygen concentration. The change in intermediates during photoreaction of
TCE was monitored with a GC-ECD and a GC-MSD. Dichloroacethyl chloride(DCAC), chloroform, carbon tetra chloride, tet-
rachloroethane and pentachloroethane were identified as intermediates. It was observed that oxygen concentration affected the
formation and the disappearance of intermediates. As oxygen concentration increased disappearance rates of intermediates and
TCE increased. Pure TiQhermally treated at 45 for 2 h exhibited the best conversion ratio of TCE among other photo-
catalysts tested. The characteristics of the photocatalysts were also examined employing UV/Visible spectrophotometer, TG-
DTA, and XRD. Absorption spectra of UV/VIS indicated that the onset of absorption curve was red-shifted as Mo concentra-
tion was increased. The phase change to anatase was observed with heat treatment €300« pBotonic efficiency was
measured using dichloroacetic acid, and 15% of photonic efficiency for pusefi@d11% for Mo/Ti were obtained.
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Fig. 2. The energy level of impurity ion[4].
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Fig. 3. The process of synthesizing for pure TiQor Mo/Ti mixed oxide.
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Table 1. The analysis condition of GC-MSD
GC: HP-6890

GC-MSD Detector: HP-5973
Carrier gas He, constant flow 0.5 ml/min
Column HP-5MS 5% phenyl methyl siloxane
capillary 30 m250pumx0.25um
Oven 35°C(4 min) to 220C(2.37 min)
at 8°C/min
Detector HP-5973 MSD(23C)
Tune type Atune
EV voltage 1400
Solvent delay 1.5min
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Fig. 5. UV/Visible spectra of Mo/Ti mixed oxides colloid(0.5 g/L samp
in water).
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' CCI=CCl+Cl—CCl,=CCl,

@M S A AAE 1,1,2,2-tetrachloroethyl radiéal thAl (5)H
g0 2 Xgslo] 2kael Al 1,1,2,2-tetrachloroethoxy radical
2 Ask=E, (6)H Wkl 9J3sled 1,1,2,2-tetrachloroethoxy radical
oA chlorine’] Eoi# U71EA] dichloroacetyl chloride(DCAG 4
Sl E2 (7128 WHSHEEE AXHEA COCLeF TR 2 (3-4-9,
10,11,12,13} %] CO, CQ, Ch, HCl 502 &g & ot} (7§
WS4 2 0lA 1,1,2,2-tetrachloroethoxy radighl C-C boné= dichlorome-
thyl radicaPl phosgef-2 Urolx|z (8)H WH-E=Z 73l dichlo-
romethyl radica® chlorine == AtAe} WES-SI phosgeid:- (12)-
(13 A2E w=A "o

CHCL+O—COHCH+Cl (3-4-9)
COHCI+CI—>COCI’ +HCl (3-4-10)
cocl” —Co+Cl (3-4-11)
COCL—>CO+Cl, (3-4-12)
Cl;—>Cl+Cl (3-4-13)

(5)H ¥k (14 wrg-2o] ZAAelM pentachloroethang A4 = EH)
o] wkg-= 9JA] 1,1,2,2-tetrachloroethyl radi€dl chloring?t wWH8-3it},

CHCI,-CCly+Cl —CCl-CCl, +HCI (3-4-15)

Pentachloroethafe (17)-(19y1 ®¥Fg<lX chlorine atorfl F4o=
(151 WHgollA B wlel 7o) pentachloroethyl radicadl HClo] =
] pentachloroethyl radic&l chlorine]ul AFA9} wh-g-ghc},

CCl;" +O—COCL+Cl (3-4-21)

Pentachloroethoxy radi€dl C-C bond= (17)-(19)1 \kgolx9} 72o)
trichloromethyl radicall phosge® % o] #|=d], trichlorome-
thyl radica® (200 Y-S0l chlorine e Ak2e} wk33lo] (3-4-210
3} 7o) Ht}, 2] phosge (19pF (214 wH-S Saf Haje).
(3-4-3¢1 wk2ol wHEo]R tetrachloroethar® chlorine atordl wh
23] pentachloroethyl radicgl 3745 (16)} (18} Wke2 535
o] TCAC(trichloroacetyl chloridéd THET}. Tetrachloroethan$* 3
3% pentachloroethyl radied chlorine atordl ¥+-3-31o] (17)12] hexa-
chloroethang F/d3k=tl & AF 9] AeMe A=A AFsktt. TCE
o] W57 HEE = chloroforn®] Z& U ol carbon tetrachloricé
o3 vepdtial gt} zev d@ A4 carbon tetrachloride 7
Z5R] ¢kgkort chioroform® #HZE =3It} Carbon tetrachloride 3573

i

4 WsE Fig. 13} Bito] Aduo] glom, ;
= #7190

ol 2ol A2 (34-)
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formation/decompositioB== (8), (24), 28|31 (200 W<l <J chlo-
roforme] formation/decompositiol €}3le] YeRd 4= Ut}

4484 £
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Qe v gl G PO e AR Aelvt Fsshe 2
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ek,

(1) =5 TiOt Mo/Ti E3= UH94 H&%—%
TCE Agole &% Tioyt US %
T 450°ColA 2417 @A st *PiUM a&o] 7P E8homn F7H

AREY 9= AA AAsIHA 4tsl Bal=E AT

(2) BHESolA ataE AANR 2g3h7] wEel wkgelA AA
2hre] wErt Fasgon, TCEICEE ¥ Aol & F glovt
FURARES] el F FEE nXER LRSS &7 S8
Me 2t S8 dAde] FHE

(3) A MorTiel A$ <=5 Tio HlE]l &&o] thh v
A& B & S8th ol TCE &3l Adol AM-E uvdde] & &
o] e 24E £ 9le 370 nnel Al IH(UV-A)S ZARSH

uj#o)2k A}Eth UV/Visible spectruré] ZztellA] Mog] &3

o] Z7184E Farohgelelol red-shifelgly] HEel FplEA o] &
o Ve S ot BLE ol ge VAR s
9 B wg 582 s usich. ol

W R oy s 5
o= Ejgd WS Tl £ o A7t 3y °1°lc g Ftolrt,
(4) Mo/Ti 25 Ixeg 749 DCAC, chloroform, carbon

tetrachloride, tetrachloroethane, pentachloroetar@ée] thst 3
ZHEEC] FHENLeH EAEA & Mo/Ti¢l 73-$+= DCAC,
tetrachloroethane, pentachloroetfdn@ &= oy =3 Ex2| 34|
22 pure TiQeXl= DCAC, chloroform, tetrachloroethane, pentachlo-
roethane] AEE U2 23 pure TiOeIAE DCACR] H&E
Flo] HE 2402 vHES $d] AtsHRE® o= AlEE

Z A
B ATE Fepletold ABE SRATAY Ao Feeld
A7 AFhoIN SR ofo] A=Y,
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