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Abstract
A comparative study was carried out on degradation of methyl orange (MO) by TiO,, Aw/TiO,, and Ag/TiO; photocatalysts in
neutral and acidic solutions. Au/TiO,, and Ag/TiO, photocatalysts were prepared by microwave-polyol method in the presence of
P25 TiO,. The Au/Ti and Ag/Ti atomic ratio in Aw/TiO, and Ag/TiO; catalysts was 1.5%. Initial degradation rates of MO by TiO»,
AWTiO,, and Ag/TiO, at pH=7 were 0.13, 0.22, and 0.12 min™', whereas those at pH=2 were 0.96, 3.1, 2.9 min", respectively.
These results indicate that the degradation rates are enhanced for TiO,, Aw/TiO,, and Ag/TiO, by factors of 7.4, 14, and 24 in
acidic conditions, respectively. On the basis of effects of additions of isopropyl alcohol, oxalic acid, and p-benzoquinone as
scavengers of +OH, h*, and -Oz’, major active species for the degradation of MO using TiO,, Aw/TiO», and Ag/TiO, were

determined. Results show that all three active species take part in the degradation of MO in neutral conditions and their contribution
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was *OH <h"< -Ogz". On the other hand, major active species in acidic solution was -O,". Combining these results with mass

spectroscopic studies on the degradation products led us to conclude that the great enhancement of degradation rates using Au/TiO,

and Ag/TiO, photocatalysts in acidic conditions arises from a great increase in the *O, concentration due to electron trapping

effects of Au and Ag nanoparticles loaded on TiO, under UV irradiation. Mass spectroscopic data suggested that major product

channels are ring opening and carboxylation in the reactions of *O,” with MO in acidic conditions.
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Fig. 1. Decomposition mechanisms of methyl
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scavenger of active species.
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Fig. 2. Microwave-synthesis apparatus.
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R AwTiOz TiE 99% LA B Lz, T ORERD SR
FMECOTERENRIL -0 TH Y, HrosE il
HE N Tk, ZOMANBEE THD Z ERbooT,
Fex DD MO OFETFFEIZ T AWTiO & V5
ERERIED BT D D1E, Fig. 1 18T X 5 bl
BO AR LD T v THRICED, -0 D
AERGEEEDSEINT 2 72 EHER ST B [8], AWFSE
DIFER 2 A2 EBR DD | Fox O Z ORI Y4 T
5 Z &I DRSS D Te, B EOHT
R DERMDOSHTFERD S BED AwTiOw,
Ag/TiO2 Jefilliiiz =S Cld, <027 & MO & Dfx
JNZ L DR BUBROBR & VAT L UALRIGIC X
D MO OfEIMEES D Z Lotz

4. ¥ER
ABFIEL D MW IIEEHL L 7o Ag/TIO- AR, Jels

22

WA L7 AWTIO filttt & bhilis U CERiR 5.6 5 &
K Z 7RBHEAR COrBRIRIEAME N & B & =R ER M
MR TRV MO SfiEEEEZ AT 5 Z L dbhoiz,
Ag 1T Au EHEARTHECTH L5720, AgiTiO2 1345 %E
R & U CoOISHBIRFCTE 5, AwTiOs, Ag/TiOz
FbBRES T 2 7~ R A VR PEREHE A O AN
BB LD ERORIEN MG LTz, ZORER
I o OO EIEMEIL, & LTeROEF N7
Y B TREC L D - O DIREDHERICER T2 Z & &
BN Uiz, EE&OHTOREED S AwTiO:, Ag/TiO2
filfit 2 N2 & SO EE DS ERMESA CRIBICHE RS 5
JEIATE, <02~ & MO DO TR U U BR OB SR
HNRF LIS Z 572D Th D Z Lo
Too TAVE OBFFEERIT MW NI E ISP EA B R T
A =T RO ERICHEN THDH Z L ERT E L BIT,
I D DA A T AR SR O SRS O RERIC
DWCTHITZ A EEZ 5D Th D,

5 BiE

P25 TiO2 & #fk L CTEW = AT = 1 /A 2t
B L EFET, AFREO—HIT201THFEEOHT E4)R
FLaMEO TESRICEED el ORbZ%
SR L7,
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