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The Effects of Relative Humidity and Ozone Concentration on

Acetaldehyde Ozonation Using a Manganese Catalyst
at Room Temperature
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Abstract Ozone oxidation using a manganese catalyst at room temperature was applied to remove acetaldehyde, one of
the hazardous air pollutants commonly emitted from domestic sources. The effects of relative humidity and ozone
concentration on acetaldehyde removals were determined using a column study. In the dry condition, acetaldehyde removal
efficiencies were maintained at greater than 99% by the catalytic ozonation, and CO, selectivity increased from 27% to 64%
with increasing the ozone concentration in the inlet. A mass balance on ozonation by-products indicated that the ozonation
reactions for the acetaldehyde oxidation sequentially proceeded to by-products such as acetic acid, formaldehyde, formic
acid, and ethylene and then CO,, the final product. As the relative humidity increased, water molecules competitively
absorbed on the catalyst surface, resulting in a decrease in acetaldehyde removals and CO, selectivities. Interestingly, the
secondary reaction for the by-products oxidation was slightly enhanced in the presence of water vapor. Consequently, the
acetaldehyde oxidation was hindered by the competition between water molecules and reactants; however, the adsorbed
water vapor improved the oxidation of ozonation by-products in each reaction step. This finding can also be applied as a way
to accelerate the oxidation reaction of by-products in the process of regenerating a catalyst deactivated by carbon deposition
into ozone.

Key words: Acetaldehyde, Manganese catalyst, Relative humidity, Ozonation, Oxidation by-products
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Fig. 1. Schematic diagram of the ozonation column test in this study.
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