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Abstract : Volatile organic compounds (VOCs) have been recognized as major contributor to air
pollution. The catalytic oxidationis is one of the most important processes for VOCs destruction due to
the possibility getting high efficiency at low temperature. In this study, monometallic Pt, Ir and bimetallic
Pt-Ir were supported to TiO». In order to distribute metals uniformly, H>O-H, treatment method was used.
Xylene, toluene and MEK were used as reactants. The monometallic or bimetallic catalysts were prepared

by the excess wetness impregnation method and characterized by XRD, XPS, and TEM analysis.
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Pt catalyst showed higher conversion than Ir catalyst and Pt-Ir bimetallic catalyst showed the highest

conversion. The catalysts prepared by H>O-H treatment had better VOC’s conversion than that of

nothing treatment. In the VOCs oxidation, Pt-Ir bimetallic catalysts had multipoint active sites, so it

improved the range of Pt metal state. Therefore, bimetallic catalysts showed higher conversion of VOCs

than monometallic ones. H,O-H, treatment effected an uniform distribution of Pt particles. In VOCs

oxidation was found to follow first order reaetion kinetics. The activation energy of H,O-H, treatment

catalysts was lower than that of untreated ones. In this study, the a small amount of Ir was used with

Pt to promote the oxidation conversion of VOCs.
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Fig. 1. The process of hydrogen spill over.

2. & H
B dAFoMe vocse AsHES-S $EiA Tio,ol
pt, S BX3 2SS Axse] WHSAFS s

22 Axst7] YA AFES YEE  hexachloro-
platinic acid (H:PtCls, Aldrich), iridium chloride (IrCls -

xH,0, Aldrich)S AFE-3IH-

ZZro] ZujE Ti0S BAE ARES e H, TioE
&5 G@XAF)7] el 150 CollA 5 AlzF AZAIR
& AMES ARE PYTIO,, I/TiO, Sl P, ko]
shaFo] 242t 2 7P HEE %7] dHs1ga, 150 C
A 5 AIRE d 3400 CollA 2 A7H ixgo}oaq
Pt-IfTiO, Zvie Pt ko] 2 wi%, IS o] o
wt%7} HEE 27|33 3L, 150 CellAl 5 A7k a
Z F 400 CollA 2 AIFHESE A48T B8 549

3l7] 984 H,O-H, treatment3F =1
] %ﬂ Zu} 2150 coﬂﬁ H,0
1 A

+

o] A Zvje] HINS Table 19] UERIT
Az5RE gesle] Fig 20 RN

Table 1. List of prepared catalysts and notations

Notation Catalyst
2Pt/TiO, 2 wt% Pt with TiO,
2Ir/TiOs 2 wt% Ir with TiO,
2Pt0.51I1/TiO, 2 wt% Pt and 0.5 wt% Ir with TiO,
(WH)2P(/TiO» 2 wt% Pt with TiO
H,O-H; treatment
(WH)2I1/TiO, 2 wt% Ir with TiO,
H,0-H, treatment
(WH)2P(0.511/TiO, 2 wt% Pt and 0.5 wt% Ir with TiO,

H,0-H, treatment

Drying TiO, at 150 C for 5 hr

ad

Excess wet impregnation 2Pt, 2Ir, 2Pt0.5Ir solution on TiO»

4

Drying at 150 C for 5 hr

¥

Calcination at 400 C for 2 hr in air stream

¥

Cooling to room temperature

ad

2Pt/TiO,, 2Ir/TiO2, 2Pt0.5Ir/TiO; catalysts

Fig. 2. Preparation of catalysts.

Azxd Sole] 24 72 3 2E BAsl] flsiM &
2 X4 31 (XRD)AE Atk & APl Rigaku

AF] X-ray diffractometer (D/Max-2400)2 AFE-313 3 X-ray
source™ CuKa, Filter+= Ni, Count= 2000 cps, Voltage™
30 KV, Current+= 40 mA, Scanning speed™= 4 °/min,
Scanning range™= 20° ~ 80°2] o7 AYIATh
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Fig. 4. XRD spectra of the fresh catalysts. @=TiO,.

Fig. 3. Schematic diagram of experimental apparatus.
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Fig. 5. XRD spectra of the fresh H,O-H, treatment
catalysts. @=TiO».
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Fig. 6. XRD spectra of the aged catalysts | =Pt metal.
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Fig. 7. XRD spectra of the aged H,O-H, treatment
catalysts. | =Pt metal.
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Fig. 8. XPS spectra of Pt 4f from the fresh H,O-H,
treatment catalysts.
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Fig. 9. XPS spectras of Pt 4f from the aged H,O-H,
treatment catalysts.
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Fig. 11. TEM images of aged (a)2Pt/TiO,, (b)2Ir/TiO;,
(¢)2Pt0.5Ir/TiO,,  (d)(WH)2Pt/TiO,, (e)(WH)2Ir/

TO,, ()(WH)2Pt0.5I/TiO,.

1907 | —a—2pPyTiO,

e 2ITiO,

7 | -a 2pPw5InTIO,

60 -

40

Conversion(%)

20

T T T T T T T T T T T
150 180 210 240 270 300
Temperature(°C)

Fig. 12. Effect of temperature on conversion of toluene.
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Fig. 13. Effect of H)O-H, treatment on the conversion
of toluene.
3.3. H20-H: Az2|7} U SS=0|| O|X|l= Q&
3.3.1. BISAE
HSEEAY FEE 48 A%EYE fFH% 2
29 5 QA% wgol AFsn AN B A
Aate] Al3Y2Q (trial and error) WHOE ZAASI|=
o WeEwA SAdE A o) F i

Uephe o a5 %%7101]*1% el ¥oIE
FFOE U B FuFS MY FOF i A
EAZ)0] WA

Analytical Science & Technology



Water =] 2]& o] &3 7

TAS AT

AERHL o= A Hgd Zujeky AHE )45}
o £TAE AEIAY EEAFE Fole WHOE
HEHNE AHgste] eEeAS AFsed HeEe
2& JEsle] Ao Axs A Axe diHlsie o
Aol 55 dRlstodol gt AFANE EdE WgE
o thall Ado] $<=38F 2Pt0.5IyTiO,, (WH)2Pt0.5I1/TiO,
Zujlo djd ¥k-&E S Pt

HEEEE tge] whedoz RdT 5 gln

Ca=C,0-X) 0))

—ym s, X 3

)

- ln(CA/CAO):kt
®)

CAUdX

X — kCa (1= ©)

1N
In ( 1_X)—kt
@)

WA MlA = ARNE ejrisked weR

FE 1xE sl ln(T_LX)T)r WS #AE
TAEl] FRAAAZE AEEE HEE vt g
s & & g’

i

Fig. 14, 15 o FAFAZ Hgste] #AE Yet
ol oA 2RE HEAZE

o] BAE Fig. 16, 179 T3
e AoZ Jelgth webA ¢
/‘kj

[
(o)

Vol.18, No.2, 2005

& Fule] VOCs AHst5A4 127

80

70
o —m— 200°C
1 —e—210°C v
T s —a—220°C /
g —v—230°C L
L2 40
g A/‘
Z 30 —
8 20 / A/ . .
/ o/
10| a — .
. o
./
0 T T T T T
0.1 0.2 0.3 0.4 0.5 0.6 0.7
Contact time(hr)
Fig. 14. Effect of temperture and contact time on
conversion of toluene over 2Pt0.51r/TiO,.
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Fig. 15. Effect of temperture and contact time on
conversion of toluene over (WH)2Pt0.51r/TiO..
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