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Abstract
In this article, Pt/TiO, was manufactured in the form of powder and honeycomb, and the influence of SO,, which is a poison-
ous substance to catalyst, and regeneration method were investigated. The catalytic activity of Pt/TiO, before and after the
exposure to SO, was also compared. The initial activity of Pt/TiO, was proportional to the injected H, concentration (1~5%).
And the optimum temperature of the catalyst and conversion rate of H, were 183 C and 95%, respectively. It was confirmed
that when exposing 2,800 ppm of SO, to the powder and honeycomb Pt/TiO,, the performance of catalyst was not measurable
and also 0.69% sulfur (S) remained on the catalyst surface. As a result of the cleaning and heat treatment for the poisoning
catalyst, the activity of the powder catalyst exhibited a conversion rate of H, greater than 96%. Whereas, the honeycomb
catalyst showed a conversion rate of H, greater than 95% when it was regenerated through the heat treatment of H, or air

atmosphere.
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Table 1. Conditions of Experiment

Characterisitic index Value
Particle size of powder (um) 40~50 mesh (300~425)
Size of honeycomb (cm®) 0.5 or 1,125
Temperature (C) Room temp.
H, (%) 1~5
Inlet gas conc. 02 ) 2
SO, (ppm) 2,800
Nz (%) Balance
Space velocity (hr) 533~120,000
Total flow (mL/min) 1,000 or 10,000

Pressure sensor

MFC

n [l

Vent

~ —
N, /‘t\
CO, analyzer
MFC \
/ﬂ =
0, Fixed bed
MFC (cat)
/DVE‘ \EZ analyzer
H,
MFC Flow meter
4 ﬂ —
C-Hg

Figure 1. Schematic diagrams a fixed bed for catalytic oxidation
reaction system of H,.
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Figure 2. The performance and temperature of Pt/TiO, catalyst for
catalytic oxidation of H,. (1,000 mL/min flow, 120,000 h', 1~5% H,,
21% O, N, balance.)
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Figure 3. The performance of powder type Pt/TiO, catalyst for
catalytic oxidation of H, after SO, adsorption (1,000 mL/min flow,
120,000 h', 5% H,, 21% O,, N, balance).
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Figure 4. EDS analysis of Pt/TiO, catalyst (A: before SO, adsorption,
B: after SO, adsorption).
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Figure 5. The performance of SO, adsorbed Pt/TiO, catalyst for
catalytic oxidation of H, after water washing (A: powder type Pt/TiO,,
B: honeycomb type Pt/TiO;, 1,000 mL/min flow, 120,000 h”, 5% H,,
21% O,, N, balance).
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Figure 6. The performance of SO, adsorbed honeycomb type Pt/TiO,
catalyst for catalytic oxidation of H, after regeneration (heat treatment)
(A: after reductive regeneration by 30% H,, B: thermal regeneration
by air, C: thermal regeneration by N,, 1,000 mL/min flow, 120,000
h', 5% H,, 21% O,, N, balance).
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Figure 7. The performance of SO, adsorbed commercial Pt/TiO,
catalyst for catalytic oxidation H, after thermal regeneration by air (10
L/min flow, 533 h'', 5% H,, 21% O,, N, balance).
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