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Photocatalytic Degradation of Dibenzothiophene in Aqueous Phase
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Abstract

In this research, the photocatalytic degradation of dibenzothiophene (DBT) in TiO, aqueous suspension has been studied. TiO,
photocatalysts are prepared by a sol—gel method. The dominant anatase—structure on TiO; particles is observed after calcining
the TiO. gel at 500°C for 1hr. Photocatalysts with various transition metals (Nd, Pd and Pt) loading are tested to evaluate the
effect of transition metal impurities on photodegradation. The photodegradation efficiencies with TiO. including Pt and Pd are
higher than pure TiO, powder. Also we investigated the applicability of H.O, to increase the efficiency of the TiO» photocatalytic
degradation of dibenzothiophene. The degradation efficiency increases with increasing dosage of H2O» in the range of 0.01M to
0.1M . The effect of pH is investigated; we obtained the maximum photodegradation efficiency at pH 5. In addition, the intermediate

analysis found dihydroxyl —dibenzothiophene as a reaction intermediate of dibenzothiophene during the photodegradation.
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1.8 B2 o t] €A =2 ¥t} Dibenzothiophene (DBT) & ZH
o], B, 718& F2d 4 3l PASHs 9] tjx2l 3}

A7 A4 e] akes), vkt W Fel 718kt gh=4o]v Dibenzothiophened} 1 4ZsetE52 A
=4s0] AL &), H7|Hel wet 7] 9 R e A ol EAeH: 7 F5-3 dlelZ e sighEolnh upehA
sko} tlEo] olg} TR A A B 9 X3k 9 A} ol 9% Bk B XdkrolA wo) vk EY
ol AstE a1 Qi) 53] tpFst el=d 5 vhs ks 297 AREA F 7P HEelY ed=dTel etk
718 ©3}4=4 (PASHs, Polycyclic Aromatic Sulfur T oyl BAES o 299 dlddo dEHer =
Hydrocarbons) 7} #+* B2 348 &3 Ut PASHs& = Frdo® HEHT] ulel 29 gleks 9 A%
Aol 8l PAHs®] oF 10~30%% AHJstaL 9lom, & Sd2 A¢H7]R ik (Hoffmann et. al., 1995). B3
o] 33 A] - PAHsEY IXE, A= 181 S/ olgjgt vhtalyd edEdE S AESH Ealsol mf-
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I:l

Sz ol g5t 97 on, ofe WEAR BEuS
7Rl TiOo= 714 e] A9skal, 4743k bandgap 1WA

S0, UG mF B U S8 ] st
L Ao oF olgw ol B4 A715GE) Al

T2 A7t A&E o] grk(Ha, 2005; Li et. al., 1993;
Bideau et. al., 1992; Moonsiri et. al., 2004;
Sonawanea et. al.,, 2006; Zhua et. al., 2008). F=wj
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Fig. 1. Blank test of Dibenzothiophene (Experimental condition :
1.14mg/L dibenzothiophene, photocatalyst dosage 0.8g/L,
pH 5.2, ionic strength 0.05M NaClOx)
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4= 9)th(Ha, 2005; Jo,
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2006).

32 HO, FUof|l 2 Dibenzothiophene ZH=3H
ko=

AR HO 8 T89S 499 Sl ass Ak
W, Fig. 2014 B vkl 2ol HaO, T4 %] 0.01MellA
0.IM7HA] S7¥ekrs #all a80] Ak S7kehs 3low
el o] A% A3g ujFo] & uj Dibenzothiophene
o] FZ Hy0y As7Isel 2alf 25 wal=AeA], T
Ho0.7} 3350 &737 Uvel gt eliv)d S S7HAIA
A ¢ds] s 4= Qi webs T o RE Yoty
Sl UV 38 7ol i 585 Yotr3ith Fig.3+
TiOo9k Pkl 0.1ME 7§18k 5 UVE 2AHE 4
oF 18X 2 A9-E vlwst gezo|n Fal e
2ol 7} oF 16%7 = AA 2lel7F WA k55 & < itk
TiOz= UVZEAPE Sli= Zdielxs o35 Adgion
ZOHHAU A} oS AT 5 vk =gk HOp Al
350nm ©l]&}ke] UV ofy=e] 23l Zal=o] OHY A&
A, TiO3 oA REg-sto] OHHit A& A sH
7] wiell HxO00l olek OH#t]H e A E 71diE = ¢l
t}. o] A7 u|Fo] E uj, Dibenzothiophene OH]
o] o3 Halnrh= F2 HoOg0l &35t 24l 213}
Hhg-of o3 3l =lvkal etk (Matsuzawa et. al.,
2002).
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Fig. 2. Decomposition of Dibenzothiophene at various HxO»
concentration  with  TiO.  (Experimental  condition
1.14mg/L dibenzothiophene, photocatalyst dosage 0.8g/L,

pH 5.2, ionic strength 0.05M NaClOa)

500 f——



Journal of Korean Society of Water and Wastewater
Vol.25, No.4, pp.527-534, August, 2011

3% Dibenzothiophene2| &0 &slfofl 2tsh o7

——] 530

33 Ho|ZZ0|
D|benzoth|ophene —E—EH s
FEule] & ST AR

5 ;ﬂo]‘—g%—% 7@7}0}01 Az,
=

Dibenzothiophene
Dibenzothiophene 3l 5= TiO & 4-§-gt 74
E5A71 0.0040]1, R

ol HAys e AEdEY i
Dibenzothiophenet= #Fuljof 2]3)] Atz o A
Al Lo dS & 4= 2AthUo, 2006). Fig. 4= Ti0, ¥4
Azt u thekst Ao]F4 (Nd, Pd, Pt) S 473t 5]
2 H7fslo] A|Z3$F =S 0]-8-3F Dibenzothiophene+
3 A3 Azjo|rh. G5 292 A FAI5k 1]
wakSit}. Pre} Pd7F H7HE F5m €] A9 Hallmgol
S7Fekal, Nd9] -9+ Fsllago] 2388 fhasiqlth

o] AR mlFo] B o dojuss H7tel| ot Fvl] L4
o] T} o= "rGHEH 7dEA T Holuge] Frel wet ok
4= ko, 2006).

34 Mo|Z2=% HJ| ghzkol| w2 Dibenzothiophene

3} o
A= Fig. 5 YeRIITE Pde] A 0.5, 2 3%77}11
FEEFo] UM 4,

= 1l
0.0044, 0.0086, 0.008% F&38tako] 7o w}a} 2%}

—s— Ti0, + H,0, 0.1 M wihout U¥
e Ti0y + Hy0, 0.1 M + UV

o8

06

cic,

04 4

02 -

oo T

Time{min.)

Fig. 3. Decomposition of Dibenzothiophene at 0.1M HO, with
TiO, and UV irradiation (Experimental condition
1.14mg/L dibenzothiophene, photocatalyst dosage 0.8g/L,
pH 5.2, ionic strength 0.05M NaClOq)
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Fig. 4. The rate constant of Dibenzothiophene decomposition by
TiO, with various transition metals (Experimental condition
1.14mg/L  dibenzothiophene, photocatalyst dosage

0.8g/L, ionic strength 0.05M NaClOs)
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Fig. 5. The rate constant of Dibenzothiophene decomposition by
various transition metal contents onto TiO, (Experimental
condition 1.14mg/L  dibenzothiophene, photocatalyst
dosage 0.8g/L, ionic strength 0.05M NaClOq)
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Fig. 6. Effect of inital pH on photodegradation of
Dibenzothiophene  (Experimental  condition 1.14mg/L
dibenzothiophene, photocatalyst dosage 0.8g/L, ionic
strength 0.05M NaClOq)
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Fig. 7-(a). Total ion chromatogram of DBT
(Experimental condition : 1.14mg/L Dibenzothiophene,
TiO, dosage 0.8g/L ionic strength 0.05M NaClO4, pH 5.2)
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