Cyclic plasma-catalytic system applied for VOC removal
with repetitive deactivation and regeneration of catalysts
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INTRODUCTION

Volatile organic compounds (VOCs) are major contributors to one of the most pressing global environmental issues - air pollution. A promising approach to their removal from the air is through catalysis. However,
catalysts often undergo deactivation (i.e., loss of their catalytic activity) as a result of their use. This deactivation of the catalysts is mainly caused by the adsorption of undesired reaction products on their surface resulting in
their limited lifetime. As a result, the catalysts need to be regularly replaced or regenerated.

Replacement of the catalysts produces waste and conventional (thermal) regeneration techniques require high temperatures (up to 900°C). The conventional technigues are often insufficient and associated with high
costs due to high working temperatures and waste production. The regeneration of the deactivated catalysts (i.e., restoring their catalytic activity) under ambient conditions would be a more appropriate and
cost-effective approach to extend their lifetime. Therefore, it iIs necessary to search for new or improve existing regeneration techniques. An innovative way of removing VOCs from the gas [1, 2] as well as regeneration of
catalysts deactivated by the undesired products such as those from the VOC removal process (for example in the form of a coke) [3], involves utilizing nonthermal plasma in these processes.
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