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I. Plasma reactor 
types and treatment 
methods
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Electron Energy

10/4/20198

Average Electron
Energy:
5-15eV

A. S. Gibson, J. A. Riousset, i V. P. Pasko, 
„Minimum Breakdown Voltages for 
Corona Discharge in Cylindrical and 
Spherical Geometries”, nr 1.

S. L. Daniels, „«On the ionization of air for removal of noxious effluvia» 
(air ionization of indoor environments for control of volatile and 
particulate contaminants with nonthermal plasmas generated by 
dielectric-barrier discharge)”, IEEE Trans. Plasma Sci., t. 30, nr 4 I, ss. 
1471–1481, 2002.
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System construction - direct
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System construction - indirect
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System construction - hybrid
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II. Experiments on a 
composting facility

Science in industrial conditions



Plasma based deodorization – Composting facility
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Sludge to compost production facility in Goleniów:



Plasma odour control system – pilot plant in Goleniów
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Sewage sludge composting house
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Measurement process

Windrow I Windrow II
(composition I)        (composition II)

Phase 1: first three weeks (intense composting)
Phase 2: two months and three months after start 

(less intense composting)
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Sewage sludge composting house
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Problems: flow control, humidity (99%)
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Non-Thermal plasma Reactor and HV electrodes
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HV supply schematics
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High Voltage power supply
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• Ammonia and Hydrogen sulfide

• Full analysis of the composition

• two-dimensional gas chromatography

• mass spectrometry

Measurement equipment and methodology

• Around 1000 different chemical compunds
detected

• 126 compounds identified with over 80% 
probability

• 10 identified quantitatively and measured

04.10.2019 Warsaw, 2019



Measured, main odour compounds

Compound Chemical Symbol Hazards

Ammonia NH3 Toxic while inhaled

Hydrogen Sulfide H2S Highly toxic

Hexane C6H14 Toxic while inhaled, pulmonary oedema, pneumonitis, death

Dimethyl disulfide CH3SCH3 Toxic while inhaled

1-Methoxy-2-propanol C4H10O2 May damage fertility and the unborn child

Toulene C6H5CH3 Headache, Diziness

Pentatane C5H12 Drowsiness, diziness

Methanethiol CH4S Very toxic

2-methylbutanal C5H10O Toxic while inhaled

Benzaldehyde C6H5CHO

Benzene C6H6 cancirogen

Dichloromethane CH2Cl2 Organs damage through repeated exposure

24 04.10.2019 Warsaw, 2019



Ammonia reduction
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Heksane reduction
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1st composting phase 2nd composting phase

Average removal efficiency: 22%

Flowrate: 0,8 m3/h, Energy density: about 1,2 Wh/Nm3

Average removal efficiency: 30%
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Toulene reduction
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Benzene reduction/production?
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1st composting phase 2nd composting phase

Average production efficiency: 150%

Flowrate: 0,8 m3/h, Energy density: about 1,2 Wh/Nm3

Average production efficiency: 38%
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(semi-industrial) reactor
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Flowrate: 5 m3/h



III. Summary



Summary:

32

Plasma (ozone) treatment

can be cost – effective air

treatment solutions for low

concentration of exhaust

pollutants and for

deodorization.

Non – thermal plasma

systems offer a larger variety

of reduction mechanisms. In

industrial conditions often a

hybrid treatment plant will

offer best performance.

advantages of 
advanced oxidation 
technologies include

• Low operating and investment costs

• Waste – free processing

• Relatively small size of necessary equipment

• Low pressure drop in case of CD and ozone
units

• Additional disinfection of treated gases.

Main disadvantages 
include

• Risk of corrosion of installation parts

• Presence of strongly oxidizing agents

• Possible ozone presence after treatment

• Efficient only for compounds which are 
susceptible to oxidation

• Possible synthesis of undesired by – products
and sedimentation on reactor walls
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