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Gas discharges for gas treatment
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VOC removal In air

0 Formation of radicals
(O, OH, Of and Q

0 Radical chain reactions® Rh h ~ X 0

0 Oxidative reactions resulting in €é&nd
H,O and other byproducts

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

Plasma as oxidation stages in
combination with other processes
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Plasma Science

Filamentary Plasma (e.g. Barrier Dis.)
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Advantage of plasma based exhaust treatment

Chemical conversion without increase
of gas temperature

Effects an gas particles and particulate
matter (aerosols)

Effects in gas phase and on surfaces

Controllable by electrical operation
parameters

ARegardless of how strictl
denvironment al pl asmad, th
potenti al of this technol o

Alexander Gutsol
I n: AThe 2012 Plasma Roadmapf
J. Phys. D: Appl. Phys. 45 (2012) 253001 (37 pp)
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State-of-the-art: plasma deodorization
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H.H. Kim et alnternational Journal of Plasma Environmental Science & Technology Vol.1, 2007
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Field Testg 4 CNB Y £ F 6 (02 NB |ubumats A T

0 Unstable conditions and varying process conditions

0 Harsh environment (low temperature, dust...)

O Limited time

0 Unknown components to be analyzed later in the lab

0 Weak coupling between process settings and experimental settings

O Laboratory equipment is to be integrated in an industrial process

Germany
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Equipment for field tests

Mobile Plasma Source (Stack reactor)
with aftertreatment and HYsource (WTUS)
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Mobile Setup
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VKG/ Estonia VOC removal
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AShale Oil production and
processing leads to VOC em|SS|ons

Ah dziil R2 2 NJ SELIENR Y8y
At tFaYyl LIAMSNI F ™MH
AGas flow 13 21 m#/h f

ASignificant VOC removal at inlet
concentration below 50@ng/m?

2000 p
ARemoval of total amount of VOC
more efficient than removal of
aromatic compounds
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Betonstal Szczecin/ PolandvOC treatment —
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Al K2NI SYA&daaAzy allS
concrete preparation for pipe
production

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

AP = 150N and 200V

Av  fm3m

AStyrene (gHg) concentration decreases
by plasma activity
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Betonstal Szczecin/ PolandvOC treatment -
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AStyrene (gHy) signal decreases with
plasma on condition

AConcentration of formic acid
(CHO,) as the main reaction
product beside COncreases

ASlight increase in concentration of
benzaldehyde (£E1,0) as a minor
reaction product

AOzone (Q aA3dAyl f Ayavwy
marker
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