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Ciprofloxacin is one of the m
ost w

idely used antibiotics 
w

ith concentration range in sludge and contam
inated soil 

betw
een 0.3-3 m

g/kg [1]. It is strongly adsorbed onto soil 
surface and it is not easily biodegraded . Therefore, a cost-
effective and environm

entally friendly m
ethod has to be 

developed in order to rem
ediate soil from

 ciprofloxacin. 
During the last decade, there is an increasing attention in 
CAP technologies for the rem

oval of organic pollutants in 
soil [2]. CAP is a prom

ising advanced oxidation process 
(AO

P) due to its low
 energy consum

ption, short treatm
ent 

tim
e and low

 requirem
ent for the pretreatm

ent process of 
soil.  

•
Exploration 

of 
Cold 

Atm
ospheric 

Plasm
a 

(CAP) 
m

ethod for ciprofloxacin-polluted soil rem
ediation . 

•
Investigation of experim

ental conditions (treatm
ent 

tim
e; 

pulse 
voltage; 

pulse 
frequency; 

energy 
efficiency). 

•
Testing 

of 
a 

novel
 

Dielectric Barrier Discharge (DBD) reactor (in-situ 
rem

ediation) 
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Experim
ental setup 

 

Depiction of  

during 
CAP treatm

ent of soil 

•
Com

plete and fast  rem
oval of ciprofloxacin from

 sandy soil ( < 3 
m

in of CAP treatm
ent). 

•
High im

pact of voltage and air flow
 rate on degradation efficiency. 

•
High energy efficiency (21.2 m

g/kJ) of the
nsp-DBD cylinder-to-

cylindrical grid reactor (16.7 g contam
inated, 95.2%

 degradation 
efficiency). 
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Artificial contam
ination of  soil w

ith 
ciprofloxacin (C

0 =200 m
g/kg-soil,) 

Fill of the reactor w
ith 

contam
inated soil  

Stream
ing of dry air into 

the reactor w
ith stable 

flow
 rate 

Sam
ple treatm

ent by DBD 
•

voltage range: 16.8- 26.8 kV 
•

tim
e range: 30 sec-10 m

in 
•

frequency: 100 Hz 

Soil sam
ples extraction to recover 

the organic m
atter 

 (solvent:  2%
 

Tetram
ethylam

m
onium

 Hydroxide 
in M

ethanol) 

High-Perform
ance 

Liquid Chrom
atography 

(HPLC) analysis of the 
extracts 
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Soil rem
ediation 

technique  
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In-situ nsp-DBD 
Ciprofloxacin (200 
m

g 
kg

−1)/sandy 
soil 

16.7 
5 m

in 
94,1 

21.2 
This 
w

ork 

 Ex-situ nsp-DBD 
Ciprofloxacin (200 
m

g  
kg

−1)/sandy 
soil 

5 
3 m

in 
99 

4.6 
[2] 

M
icrow

aves 
hydrocarbons 

20 
100 
m

in 
100 

0.028 
[3] 
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