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Spain to carry out his PhD. He graduated in 2008 with honors and was recipient of 
the Outstanding PhD award from the University of Salamanca. Dr. Martin joined 
Procter and Gamble, Newcastle Technical Centre, for a postdoctoral appointment at 
Modeling and Simulation dealing with complex chemical reactors, for which he 
received the P&G award for his contributions to modeling and simulation. Next, her 
was awarded a Fulbright Postdoctoral Fellowship at CMU. Currently, Dr. Martin is 
also Mobility coordinator for the Chemical engineering degree and Head of the 
Master Studies  in Chemical Engineering at Univ. Salamanca. Prof. Martin is 
coauthor of 49 papers in international Journals and 13 book chapters, his h index is 
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international conferences and prepared international teaching material. 

• His research interests include renewable based energy and fuels production . 

• Biofuels production 

• Solar and wind energy to chemicals 
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                 BIOFUEL PRODUCTION 
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LIQUID BIOFUEL FEED STOCKS 

• Biodiesel – oil bearing crops 

• Rape seed, sunflower, soya oil, palm oil 

• Waste vegetable oils  

• Bioethanol – starch and sugar crops 

• Cereals, sugar beet, sugar cane 

• All feed stocks are traded on the food commodity 
markets 

• Typically feedstock accounts for 40-50% of biofuel cost 
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BIOMETHANE FEEDSTOCKS 

• Commercial or domestic waste may provide a revenue 

for AD as a waste treatment option. 

• Agricultural manures are used in partnership with 

farmers, with digestive spread back to land. 

• Energy crops have a cost of lost food production. 

 



SECOND GENERATION FUELS 

• Wide range of input feed stocks 

                     Woody biomass, waste, etc 

• Generally lower cost feed stocks 

• Non-food crops so less competition with food 

• Can use whole crops so get better land use and energy 

balance 

 



OVERVIEW OF BIOFUEL PRODUCTION 
TECHNOLOGIES 
FIRST GENERATION OF BIOFUELS 



OVERVIEW OF BIOFUEL PRODUCTION 

TECHNOLOGIES 
SECOND/THIRD GENERATION BIOFUELS 
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Biofuel production technology selection 

criteria: 

 Energy content 

 Non renewable energy consumed 

 Availability 

 Carbon residue 

 Sulfur content 

 Viscosity 

 Density 

 Efficiency 

 Scale up 



          COMPARISON OF TECHNOLOGIES  

ECONOMIC VERSUS ENVIRONMENTAL ASPECTS 
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