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Abstract: 

Large quantities of marine litter exist in marine environment. This litter poses a serious threat to the environment 
and human health, but they can be an interesting source for pyrolysis process to produce fuel for shipping sector. 
Shipping sector itself is shown to be transitioning towards cleaner fuels, especially in terms of sulfur content 
which fit the resulting oil from pyrolysis process. 
The study examines the composition and distribution of marine litter across different environments, identifying 
beach and floating marine litter as the most suitable options for pyrolysis process. While seafloor litter can also 
be used, it requires the removal of large non-plastic foreign materials and addressing challenges posed by PA and 
PVC.  
A literature review showed that several experimental studies were performed on marine litter pyrolysis, after 
careful analysis of these studies, the most comprehensive one was selected as a reference study, Furthermore, to 
show the variability of marine litter, several feedstock scenarios were formed, and heat and mass balance 
calculations were done on each of them. 
Based on the results of theoretical calculations, an industrial unit was designed and economic and LCA of the 
process was performed. The results showed that while economically unfeasible in current scale, which is 
considered small, the process shows great scalability. Moreover, the process generates an order of magnitude less 
emission than incineration. 
   



 
Assessment of Marine Litter: 
 

 
Marine litter density based on item for several European Sea. 

 

 
Marine litter density based on weight for several European Sea. 

 

 
Percentage of plastic waste by number and weight in different locations. 

 

 
Composition of seafloor plastics. 

 
 
 
 
 



Theoretical Calculations: 
 

 
Comparison of plastic oil and gas yield from several pyrolysis experiments similar to marine litter pyrolysis. 

 

 
Feedstock Case Studies used for calculations. 

 

 
Theoretical mass balance results. 

 
 



 
Theoretical energy balance results. 

 
Pyrolysis Plant with industrial considerations: 
 

 
PFD of the pyrolysis process. 

 

 
Energy balance results of industrial process. 



Economic and Environmental Analysis: 
 

 
Capital costs calculations for two different capacities. 

 

 
Economic Summary and minimum selling price of product for each capacity. 

 

 
LCA Sankey diagram for 1000kg/ cycle capacity. 

 




