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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.
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Table 1. List of prepared catalysts and notations

Notation Catalyst
2PY/TiO; 2 wt% Pt with TiO»
2Ir/TiO, 2 wt% Ir with TiO,
2Pt0.51r/TiO, 2 wt% Pt and 0.5 wt% Ir with TiO,
(WH)2P{TiO, 2 wt% Pt with TiO,
H,O-H, treatment
(WH)2I/TiOs 2 wt% Ir with TiO
H;O-H, treatment
. 2 wt% Pt and 0.5 wt% Ir with TiO,
(WH)2P(0.SI/TiO, H,O-H, treatment
[ Drying TiO, at 150 C for 5 hr ]

ad

[Excess wet impregnation 2Pt, 2Ir, 2Pt0.5Ir solution on TiOz]

4

[ Drying at 150 C for 5 hr ]
nd

[ Calcination at 400 C for 2 hr in air stream ]
ad

[ Cooling to room temperature ]
nd

[ 2Pt/TiO,, 2Ir/TiO,, 2Pt0.5Ir/TiO, catalysts ]

Fig. 2. Preparation of catalysts.
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sourcex= CuKa, Filter+= Ni, Count= 2000 cps, Voltagex
30 KV, Current:= 40 mA, Scanning speed< 4 °/min,

Scanning range™ 20° ~ 80°2] o2 AT
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Fig. 3. Schematic diagram of experimental apparatus.
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Fig. 4. XRD spectra of the fresh catalysts. @=TiO.
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