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Abstract: The anthropogenic impact on the environment has long been known to negatively affect
the quality of air. Volatile organic compounds (VOCs) are widely used in domestic and industrial
applications, generally as solvents. They are mobile in both gaseous and aqueous phases, and thus
their spread in environment could have massive effect with dramatically negative consequences.
Pulsed corona discharge (PCD) and photocatalytic oxidation (PCO) are considered as efficient and
eco-friendly methods for the energy-efficient abatement of gaseous hazardous pollutants. One of
the main problems of PCD application in air treatment, however, is residual ozone, a side prod-
uct of air ionization considered as secondary air pollution. Photocatalytic processes are known to
degrade ozone extending simultaneously the photocatalyst lifetime. Thus, combining PCD and
PCO in a two-step treatment system could solve the problem of the presence of residual ozone and
complement each other’s strengths. In this study, experiments were conducted in separate systems,
i.e. photocatalysis and plasma, making a prerequisite for the progress in the combined PCD/PCO
applications. A prototype PCO reactor was built and tested with ozone and 2-methoxyethanol
(2ME) in combinations. 2ME was chosen as a hazardous model VOC used in industry in solvents
and paints. For the PCD experiments xylene was tested. Being refractory air pollutant, exten-
sively studied for its removal, xylene provides a basis for the comparison of its abatement methods.
The PCD treatment showed unequalled energy efficiencies in gaseous xylene oxidation. With respect
to PCO experiments, the degradation of 2ME and ozone was 40% and 95%, respectively. High ozone
degradation performed by PCO confirms the expediency of proposed air cleaning combination.

Keywords: volatile organic pollutant; heterogeneous photocatalysis; pulsed corona discharge

Author Contributions: Conceptualization, J.B., K.A. and M.K.; methodology, J.B. and K.A.; formal
analysis, J.B., K.A., M.K. and S.P.; investigation, J.B. and K.A.; resources, S.P.; writing—original draft
preparation, J.B.; writing—review and editing, J.B., K.A. and S.P.; supervision, J.B. and M.K.; funding
acquisition, S.P. All authors have read and agreed to the published version of the manuscript.

Funding: This work was supported by the Institutional Development Program of Tallinn University
of Technology for 2016–2022, project 2014-2020.4.01.16-0032 from EU Regional Development Fund.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data supporting the results presented can be provided upon request
to the corresponding author.

Proceedings 2023, 92, 81. https://doi.org/10.3390/proceedings2023092081 https://www.mdpi.com/journal/proceedings

https://doi.org/10.3390/proceedings2023092081
https://doi.org/10.3390/proceedings2023092081
https://doi.org/10.3390/proceedings2023092081
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/proceedings
https://www.mdpi.com
https://orcid.org/0000-0002-1770-0033
https://orcid.org/0000-0001-7600-062X
https://orcid.org/0000-0003-4879-2097
https://doi.org/10.3390/proceedings2023092081
https://www.mdpi.com/journal/proceedings
https://www.mdpi.com/article/10.3390/proceedings2023092081?type=check_update&version=1


Proceedings 2023, 92, 81 2 of 2

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript;
or in the decision to publish the results.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


