
Degradation of O
range II in w

ater by gas-liquid nsp-
DBD plasm

a

Introduction/M
otivation

Textile
dyesrepresentsom

e
ofthe

m
ostcom

plicated
environm

entalpollutantsdue
to

their
variety

and
com

plex
structure.

Plasm
a

oxidation
m

ethods
have

em
erged

as
viable

techniques
for

effective
decom

position
of

these
pollutants [1].

O
range

II
is

a
w

idely
used

synthetic
azo

dye.It
does

not
decom

pose
through

biologicalm
ethods,

and
resists

light
irradiation

and
chem

icaloxidation.It
is

generally
used

as
a

m
odel

substrate
for

the
arom

atic
azo

dyes.
Therefore,

several
scholars

have
studied

its
degradation. [2]So

far,m
any

techniques
have

been
applied

fordyeing
w

astew
aterde-

gradation,such
as

adsorption,chem
ical,m

em
brane

degradation
and

the
com

bined
treatm

ent
ofdifferent

m
ethods.Am

ong
them

,plasm
a

treatm
ent

is
one

ofthe
m

ost
prom

ising
technologiesw

ith
high

efficiency
forw

astew
atertreatm

ent [3].

Experim
ental procedure/Experim

ental setup 

M
ain Results
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Conclusions 
Voltage

am
plitude

and
discharge

frequency
affect

substantially
the

O
range

II
degradation

efficiency.
The

optim
um

airflow
rate

w
asfound

to
be

0.2
L/m

in.
O

range
II

is
significantly

rem
oved

(>50%
)

by
CAP

w
ithin

6
m

inutes
w

hereas
a

respectable
degradation

efficiency
is

achieved
(>80%

)
after

15
m

inutes
of

treatm
ent

in
all

exam
ined

conditions.
O

range
IIis

com
pletely

rem
oved

after15
m

inutesofCAP
treatm

entatapplied
voltage

31.4kV
and

pulse
frequency

of200
Hz.

Plasm
a

treatm
entis

highly
effective

tow
ards

the
rem

ovalofO
range

IIfrom
aqueous

solutions
in

shorttim
e.

Exam
ination

ofthe
applicability

ofCold
Atm

ospheric
Plasm

a
(CAP)discharge

techniques
as

advanced
oxidation

m
ethods

forthe
efficient,sustainable

and
cost-effective

rem
ediation

ofw
atercontam

inated
by

O
range

II.

Testing
of

a
gas-liquid

dielectric
barrier

discharge
(DBD)

reactor
operating

w
ith

airatatm
ospheric

pressure
to

investigate
the

rem
ovalofO

range
IIfrom

w
atersolutions.

Investigation
of

the
role

of
(i)

treatm
ent

tim
e;

(ii)
voltage

am
plitude;

(iii)
pulse

frequency;(iv)flow
rate

on
the

O
range

IIdegradation
efficiency.

DBD reactor

W
ater is contam

inated by com
m

ercial O
range II (>99%

 purity) w
ith initial 

concentration: 40 m
g/L

Contam
inated w

ater sam
ple (15m

l) is placed in plate above the grounded 
electrode.
Dry air is stream

ed into the reactor atconstantflow
 rate.

W
ater solution sam

ples are treated by DBD at i) various pulse frequencies 
(100-300 Hz) ii) various  applied voltages (23.8-31.4 kV) and iii) various flow

 
rates (0.1-1L/m

in).
Treatm

ent tim
es range from

 2 to 20 m
inutes. 
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Experim
ental

setup
used

to
treat

the
O

range
IIcontam

inated
w

atersolution

Effect of treatm
ent tim

e and  pulse frequency on 
O

range II rem
oval efficiency

Effect of treatm
ent tim

e and applied voltage 
on O

range II rem
oval efficiency
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O
range II 

degradation 
efficiency is an 
increasing 
function of the 
pulse frequency 
and applied 
voltage.

Internal view
 of the DBD

reactor

Effect of treatm
ent tim

e and flow
 rate

on O
range II rem

oval efficiency

In
orderto

identify
the

degradation
efficiency

ofO
range

II
afterCAP

treatm
ent,

the
sam

ples
are

analyzed
by

Ultraviolet–visible
spectroscopy

(UV-Vis).
Degradation

percentage
w

as
follow

ed
spectrophotom

etrically
by

the
m

easurem
entsofabsorbance

atλ=484nm
.
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 R

ate 

O
range II 

degradation 
efficiency 
increasesfrom

 
0.1L/m

in to 
0.2L/m

in and then 
is a decreasing 
function of the 
flow

 rate.
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