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Current Oil Spill Technologies - Booms 

M. Fingas, Oil Spill Science and Technology: Elsevier, 2011. 

 M. Fingas, The Basics of Oil Spill Cleanup, Second Edition: CRC Press, 2001. 



Current Oil Spill Technologies - Skimmers 

M. Fingas, Oil Spill Science and Technology: Elsevier, 2011. 

 M. Fingas, The Basics of Oil Spill Cleanup, Second Edition: CRC Press, 2001. 



Current Performance  

M. Fingas, Oil Spill Science and Technology: Elsevier, 2011. 

 M. Fingas, The Basics of Oil Spill Cleanup, Second Edition: CRC Press, 2001. 

As low as 2%, higher percentages 
assume calm waters 



Magnetic Separation Method 

(1) Oil/water collection and 
Transfer 

(2) Magnetize either oil 
or water phase 

(3) First magnetic separation to 
separate the two phases 

Magnetic 
phase 

sufficiently 
separated from 
non-magnetic 

phase? 

(4) Second magnetic 
separation to remove 

magnetic material  

Sufficient 
removal of 
magnetic 
material? 

(5) Storage of oil and disposal of water 

YES 

YES 

NO 

NO 

M. Zahn, et al., "Magnetic Colloid Petroleum Oil Spill Clean-up of Ocean Surface, Depth and Shore Regions," USA Patent Application No. #13/369,338, 2011. 



Requirements 

1) Methodology and materials used should be reusable and 
environmentally safe  
 
 

2) Methodology should be a continuous, sustainable process 
that recycles materials 
 
 

3) Methodology should be robust for marine environment  
 
 

4) Methodology should use none/very little energy  
 
 

5) Methodology should work when there is a variable amount 
of oil and water in the mixture 

 

Magnetoviscous Effects in Ferrofluids – S. Odenbach 



Governing Equations and Modules Used 

Magnetic Force Density (N/m3) Magnetic Energy Density (J/m3) 

Think in terms of Magnetic Energy Density? 

Magnetostatics (AC/DC Module) 

Laminar Two Phase Flow (CFD Module) 
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Two Attracting magnets 

Magnetic Energy Surface Plot (with Height) Magnetic Force Density Arrow Plot 



Two Repelling magnets 

Magnetic Energy Density Surface Plot  

(with Height) 

Magnetic Force Density Arrow Plot 



Flows with no Magnet Edges 

Magnetic Energy Density Surface Plot  

(with Height) 



Using Edges 

Magnetic Energy Density Surface Plot  

(with Height) 

Outline of 

cylindrical 

magnet  



Using Halbach Array 

Magnetic Energy Density Surface Plot  

(with Height) 



New Magnetic Separation Technique 


