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Experimental study of formaldehyde decomposition using a
Plasma - catalyst hybrid reactor

Amin Nemati tamar® Tayebeh Hamzehlouyan Mohammadreza Khani?,
Babak Shokri? , Mohammadreza Alihosseini?

! Faculty of Chemical and Petroleum Engineering, Sharif University of Technology
2 Laser and Plasma Research Institute, Shahid Beheshti University

Volatile organic compounds (VOCs) has harmful environmental and health effects and appropriate
processes are needed to remove them from industrial and indoor environments. In this study, formaldehyde
as one of the most toxic VOCs was investigated. Various methods have been developed to remove
formaldehyde, however due to the to their low removal efficiencies, secondary pollution, and low energy
efficiency, development of alternative methods will be beneficial. In recent years, the use of a combination


https://scholar.google.com/citations?view_op=view_org&hl=en&org=15042406923477825387

of non-thermal plasma and catalyst technologies, called plasma-catalytic hybrid reactors, has provided
significant results in the fields of chemical synthesis and removal of pollutants. In the present work,
conversion of formaldehyde over a commercial Ni/a-Al,O3 catalyst is investigated using a plasma-catalytic
reactor system with dielectric barrier (DBD) discharge structure. In order to investigate the role of oxygen
in the formaldehyde conversion process, reactor evaluations were performed first using argon carrier gas
(free of oxygen) and then using oxygen carrier gas, the presence of oxygen on average increased the removal
efficiency of formaldehyde by 22.2% and 10.8% CO; selectivity.
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