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Aim and Partners 

Aim: Developing a prototype of mobile device for destruction of oil and oil-type leakages 
in ports of the Baltic Sea 

 

Partners 

ǒ Institute of Fluid-Flow Machinery (IMP) ς PP 12, WP6Leader 

ǒLeibniz Institute for Plasma Science and Technology (INP) ς PP2 

ǒLappeenranta University of Technology, ASTRal (LUT) ς PP6 

ǒWest Pomeranian University of Technology (TUS) ς PP13 
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Concept 

Device made of modules 
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Microwave plasma module 
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Plasma for oil destruction 

ǒFirst, with professional 2.45 GHz source (up to 5 kW) and nitrogen as a working gas 

ǒThen, with magnetron from a house microwave kitchenette (also 2.45 GHz) but lower 
power (up to 1 kW) 
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Microwave plasma module 

Oil-water separator and floating platform 

ǒ Drum with an oleophilic metal foil 
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Microwave plasma module 

First results 

ǒKerosene (undecane) as oil simulator and nitrogen as the working gas (10 

dm3/min) 

ǒ Immediate evaporation of kerosene with partial oxidation 

ǒExhaust gas composition: 

- oxygen: ca. 13% 

- nitrogen: ca. 87% 

- water vapour: ca. 1.5% 

- kerosene: ca. 200 ppm 

- CO - ca. 200 ppm 

- CO2 - ca. 1000 ppm 
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DBD plasma module 

Dielectric barrier discharge  

ǒAdjustment of metal fence and  isolator boards; altogether 25 packets 

ǒMetal fence alternately  on  high-voltage resp. grounded 

ǒSize of electrodes: 130 x 100 x 140 mm 
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DBD plasma module 

Proof of principle in laboratory 

ǒMixture simulating exhausts 

from microwave plasma module 

ǒAdditional filtering 

(active carbon, zeolite etc.) 
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Power supply module 
Preliminary assumptions: 

A̧verage demand for power: Pav = 100W 

M̧aximum power = 10*Pav = 1kW 

U̧ptime: 10h  

Ȩnergy: 1kWh 

 
Ȩxample: 

Şolar Cell: 100W, 1000x800x35mm (0,8m2) 

1̧7V, 6A 

Ȩnergy production estimation: 
лΣлнрόǿƛƴǘŜǊύΧлΣнтόǎǳƳƳŜǊύ ƪ²ƘκŘŀȅ 

+̧Reduce the battery size and cost 

-̧Additional Cost: 400ϵ 
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Initial assumptions: 
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Energy sources and storage: 

¸ Our idea:  
¸ 8 x 

CGR18650CG/4
S4P 

¸ 8 x 350PLN = 
700 Eur 

¸ 155W solar 
panel 

 
ω2, 3 or 4 year full warranty  
ω12 year military design  
ωDrycell sealed technology  
ω60% more cranking power  
ωDeep cycle design  
ωMount in any position - any place  
ωBrass terminals, non-corrosive  
ωSteel jacket for severe use 
ω 2 x PC2250 ς 2 x 475 Eur 
ω about an hour of operation 
ω 2 x 39 kg 

 

¸ 2x high power 
Oddysey batteries 
(lead-acid) 
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Final concept including microwave plasma 
source: 
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Power supply module 

Sunlight charger, energy managment unit 


