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New regulations concerning indoor air quality requihe treatment of volatile organic
compounds, VOC. They are used for example as dsiverpaints or inks and hence they are
emitted from modern furniture or indoor paintin@ome VOCs are very toxic, even at low
concentrations, what causes a need for new abatéeobmologies. From the economical point of
view decontamination at atmospheric conditions ¢aheric pressure, near room temperature) is
expected to be the most valuable method.

This contribution shows a method for VOC destructibased on a new approach
introduced by Whitehead and co-workers. They askzhdeveral normal packed-bed reactors in
series. Harling [1] has been reported, that sucareangement of several stages (one packed-bed
reactor) in series increases the VOC destructiannanlinear compared to a parallel arrangement.
This synergistic effect has been investigated.

One stage is made of two stainless steel grid shajgetrodes. For simplicity, the space
between them is packed with only one layer of gtesrds each of them with a diameter of 6mm.
The VOC contaminated gas flows perpendicular tetbetrodes through the fill, figure 1.
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Fig. 1: Principal draw of one stage (left side) asdembled alignment of three stages in seridist (side).

One stage is made of two stainless steel electréiiex with glass beads. The contaminated gas Slow

perpendicular to the stages. The consumed powedetasmined using a measurement capacity,a@d the
Lissajous figure method [2].

For all experiments, humidified synthetic air wastaminated with the test-VOC ethylene.
The number of active stages was varied from 1 td@& influence of the initial ethylene
concentration to the VOC destruction rate has hksn investigated. The dependence on the
surface structure of the packed material and tkaltieg by-product creation rates were also
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studied. All gas compositions were identified ancmiified using Fourier Transform Infrared
(FTIR) and tunable diode laser (TDL) absorptioncsmscopy.

As an example, the ethylene concentration of syicthé was set to 1000ppm at a flow of
1 sIm and then guided into the reactor which wasppgd with one, two or three stages. All three
stage combinations were fed with an ac sinusoidishge with different peak to peak values at a
frequency of 1 kHz.

Figure 2 shows the concentration of the main endymts after passing the stages fed with
sinusoidal voltage with & = 12kV. The amount of water corresponds to théainivater
concentration. As one can see from figure 2 thgletle concentration decreases to about 40ppm
after passing all three stages.
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Figure 3 shows a linear behavior of all measuremeihus the synergistic effect
mentioned above does not appear under the desaribmanstances. Work is on progress to

measure the dependency on the flow rate of theanonated gas as well as the dependency on the
possibly pressure drop caused by each stage amdstiéng change of the residence time of the
gas inside one stage.
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