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1 Chances and prospects of plasma based VOC-removal

ǒNon-thermal plasmas for VOC-removal

ǒAdvantage of plasma based exhaust treatment

н wŜǎǳƭǘǎ ƻŦ ŦƛŜƭŘ ǘŜǎǘǎΥ άCǊƻƳ ƭŀō ǘƻ ǊŜŀƭ ƭƛŦŜέ

ǒShaleoil production(Estonia)

ǒProductionof polymer concrete(Poland)

ǒYacht production(Poland)

3 Summary and Outlook

ǒOpen questions and future prospects
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Gas discharges for gas treatment

ǒGas flows through an electrode structure 
utilizing a gas discharges with a non-
thermal plasma

ǒPlasma enables chemical conversion in 
the treated gas ςPlasma Chemistry

ǒDischarge types:
- Barrier discharges (a)
- Corona discharges (b)
- Packed bed reactors (c)

PlasTEP+ WS Warsaw Jan. 2014

(a)

(b)

(c)

2



3

VOC removal in air

ǒFormation of radicals
(O, OH, OH2) and O3

ǒRadical chain reactions (R-O, R-hhΣ Χύ

ǒOxidative reactions resulting in CO2 and 
H2O and other by-products

ǒEfficacy and selectivity depend on gas 
composition, pollutant  and its 
concentration, temperature,  
specific energy etc.

Plasma as oxidation stages in 
combination with other processes 
ƭƛƪŜ ŀŘǎƻǊǇǘƛƻƴΣ ŎŀǘŀƭȅǎƛǎΣ ǎŎǊǳōōƛƴƎΣ Χ
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Filamentary Plasma (e.g. Barrier Dis.)

Plasma Science Engineering
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Advantage of plasma based exhaust treatment

ǒChemical conversion without increase 
of gas temperature

ǒEffects an gas particles and particulate 
matter (aerosols) 

ǒEffects in gas phase and on surfaces

ǒControllable by electrical operation 
parameters
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ĂRegardless of how strictly we define 

óenvironmental plasmaô, the history and future 

potential of this technology are quite remarkable.ñ

Alexander Gutsol 

In: ĂThe 2012 Plasma Roadmapñ

J. Phys. D: Appl. Phys. 45 (2012) 253001 (37 pp)
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State-of-the-art: plasma deodorization

H.H. Kim et al. International Journal of Plasma Environmental Science & Technology Vol.1, 2007
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Field Tests ςάCǊƻƳ ƭŀō ǘƻ ǊŜŀƭ ƭƛŦŜέ

ǒUnstable conditions and varying process conditions

ǒHarsh environment (low temperature, dust...)

ǒLimited time

ǒUnknown components to be analyzed later in the lab

ǒWeak coupling between process settings and experimental settings

ǒLaboratory equipment is to be integrated in an industrial process
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Equipment for field tests
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Mobile Plasma Source (Stack reactor)
with aftertreatment and HV-source (WTUS)

Mobile Gas Diagnostics (FID, FTIR)
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GC/MS Sampling

Mobile Setup
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VKG/ Estonia - VOC removal

ÁShale Oil production and 
processing leads to VOC emissions

ÁhǳǘŘƻƻǊ ŜȄǇŜǊƛƳŜƴǘǎ ¢ Ғ рoC

ÁtƭŀǎƳŀ ǇƻǿŜǊ Ғ мнрW

ÁGas flow 13 - 21 m3/h

ÁSignificant VOC removal at inlet 
concentration below 500mg/m3

ÁRemoval of total amount of VOC 
more efficient than removal of 
aromatic compounds
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Betonstal Szczecin/ Poland - VOC treatment

Á{ƘƻǊǘ ŜƳƛǎǎƛƻƴ αǇŜŀƪǎά ŘǳǊƛƴƎ ǇƻƭȅƳŜǊ 
concrete preparation for pipe 
production

ÁHot summer day, dusty industrial 
production room; varying process 
conditions (change between emission 
maxima and zero emission)

ÁP = 150W and 200W

Áv Ғ пm3/h

ÁStyrene (C8H8) concentration decreases 
by plasma activity
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Betonstal Szczecin/ Poland - VOC treatment

ÁStyrene (C8H8) signal decreases with 
plasma on condition

ÁConcentration of formic acid 
(CH2O2) as the main reaction 
product beside COx increases

ÁSlight increase in concentration of 
benzaldehyde (C7H6O) as a minor 
reaction product

ÁOzone (O3ύ ǎƛƎƴŀƭ ŀǎ ŀ ΨΨǇƭŀǎƳŀ-ƻƴΨΨ-
marker
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