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A optimization study on the preparation and
coating conditions on honeycomb type of Pd/TiO, catalysts
to secure hydrogen utilization process safety
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ABSTRACT: In this study, the performance of a honeycomb-type hydrogen oxidation catalyst to remove hydrogen in
a hydrogen economy society to secure leaking hydrogen. The Pd/TiO, catalyst was prepared based on a liquid phase
reduction method that is not exposed to a heat source, and it was showed through H,-chemisorption analysis that it existed
as very small active particles of 2~4 nm. In addition, it was found that the metal dispersion decreased and the active
particle size increased as the reduction reaction temperature increased. It was meant that the active metal particle size
and the hydrogen oxidation performance were in a proportional correlation, so that it was consistent with the hydrogen
oxidation performance reduction result. The prepared catalyst was coated on a support in the form of a honeycomb so
that it could be applied to the hydrogen industrial process. When 20 wt% or more of the AS-40 binder was coated,
oxidation performance of 90% or more was observed under low-concentration hydrogen conditions. It was showed through
SEM analysis that long-term catalytic activity can be expected by enhancing the adhesion strength of the catalyst and
preventing catalyst desorption. It is a basic research that can secure safety in a hydrogen society such as gasification,
organic resource, and it can be utilized as a system that can respond to unexpected safety accidents in the future.

Keywords: hydrogen catalytic oxidation, Pd/TiO,, liquid-phase reduction, room temperature, safety
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Fig. 1. Images of (a) before; (b) after catalyst coating.
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Table 1. Experimental Conditions for H, Oxidation

Conditions
Flow 1,000 cc/min
Amount of catalyst 0.05 g
Space velocity 1,200,000 cm® + g - cat” + h’
Temperature Room temp.
a N, Balance
compossition 0: 21%
H, 0.3~4%
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Fig. 3. Effect of Pd/TiO, catalysts by various reduction
temperature. (Conditions : 0.3~4% H,, 21% O, N, balance,
1,000 cc/min flow, 0.05 g catalyst, reduction temperature:
25 C, 45 C, 65 C)
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Fig. 4. XRD patterns of Pd/TiO, catalysts. (R: Rutile; A:
Anatase; @: Pd nano particles)
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Table 2. Hy-chemisorption Parameters and BET Analysis of Pd/TiO, Catalyst as a Function of Liquid-phase Reduction Temperature

TiO, Pd/TiOz(25) Pd/TiO,(45) Pd/TiO(65)
Surface area (mz/g) 76.6451 120.73 105.02 89.10
Metal dispersion (%) - 42.82 36.67 28.55
Metallic surface area (sample) (m’/g) - 1.00 0.88 0.71
Metallic surface area (metal) (m%g) - 99.81 87.85 70.51
Active particle diameter (nm) - 2.77 3.18 3.97
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Fig. 5. H, conversion of Pd/TiO, honeycomb catalysts with
various binder. (Conditions : 0.3~4% H,, 21% O,, N, balance,
1,000 cc/min flow, 0.05 g catalyst)
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