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Type of considered biomass 

 Limited to crops used for first generation 
biofuels 

 European energy crops 

 Wheat 

 Sugar beet 

 

 Non-European energy crops 

 Sugar cane 
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Biomass utilization 

 Sugar cane 

 Transformation in bioethanol via sugars fermentation 

 

 

 

 

  Proved fuel potential  

  Chemical potential as bioethylene? 
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Best sustainable choice ? 

http://www.google.be/imgres?q=canne+%C3%A0+sucre&hl=fr&sa=X&biw=1280&bih=849&tbm=isch&prmd=imvns&tbnid=87-X7bJSjgdZBM:&imgrefurl=http://lapetuite.free.fr/?cat=17&docid=HQQB111FY_cjYM&imgurl=http://lapetuite.free.fr/wp-content/uploads/canne-%C3%A0-sucre-morceau.jpg&w=400&h=299&ei=o8knT_6jKKmc0QWJ1omCBQ&zoom=1&iact=rc&dur=343&sig=113594155116455613361&page=1&tbnh=137&tbnw=195&start=0&ndsp=21&ved=1t:429,r:4,s:0&tx=126&ty=77


Biomass utilization – LCA  

 Goals of study  

 To compare ethylene production from bioethanol or 
from fossil fuels: ‘bioethylene’ vs. ethylene  

 To allow debate on the use of bioethanol 

 

 Functional unit  

 Production of 1 ton of  

 bioethylene from sugarcane 
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http://www.google.be/imgres?q=champ+de+canne+%C3%A0+sucre+br%C3%A9sil&hl=fr&biw=1280&bih=849&tbm=isch&tbnid=Z06-kP276VvMPM:&imgrefurl=http://www.swissinfo.ch/fre/societe/Pleins_feux_sur_l_achat_controverse_de_terres_agricoles_.html?cid=8967110&docid=6L
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Acquisition des 
matières premières 

Mise en œuvre et 
traitement 

Assemblage 

Transport et 
distribution 

Utilisation 

Inventory 

Biomass utilization – Life Cycle Inventory   

Inputs Outputs 

Raw  
materials 

Energy 

Water, etc. 

Air emissions 

Water emissions 

Solid waste 

Products 

Others emissions 

Raw materials 

Processing 

Assembly 

Transport & 
distribution 

Use 

Final disposal 



Biomass utilization – Life Cycle Inventory 

 Steps for bioethanol production  

 Cultivation of one ha 

 Tillage, fertilizers production, cultivation, harvest, etc. 

 Transportation  

 From agricultural land to transformation plant 

 Production of bioethanol  

 Cleaning, shredding, concentration, fermentation, 
pasteurization, distillation, drying of byproducts, etc.  
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Biomass utilization – Life Cycle Inventory 

 Steps for bioethylene production  

 Bioethanol production  

 All steps described before 

 Dehydration of bioethanol into bioethylene 

 

 

 

 Production of fossil ethylene  

 Use of database 
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Biomass utilization – Impact assessment 
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Biomass utilization – Impact assessment 

Impact Unit Bioethylene Ethylene 
Economy 

(Eth – Bioeth) 

Climate change kg CO2 eq -341 1463 1804 

Fossil depletion kg oil eq 514 1623 1109 
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Perspectives – Biomass  

 Other crops to analyze 

 Sugar beet 

 Wheat  

 Questions to answer  

 What is the best way of using energy crops? 

 Is it better to produce energy or chemical 
components? 

 How can we valorize waste?  
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Perspectives – Biomass  

 Limitation of the study 

 Soil transformation (pastures or forests to arable 
land  lost of carbon) 

 

           

            OR 

 

 

 To find a way to evaluate this transformation and 
the carbon stocks 
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Any questions?  
 

 

 

 

Thank you for your attention! 

http://www.google.be/imgres?q=question+environnement?&hl=fr&rls=com.microsoft:fr-be:IE-SearchBox&biw=1280&bih=849&tbm=isch&tbnid=U8HgZo9MOCEFyM:&imgrefurl=http://www.ecoclear.be/ENVIRONNEMENT&docid=RlzaycA2Q5geOM&imgurl=http://www.ecoclear.be/images/ist2

