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É Fossil fuels remain the dominant sources of energy 
worldwide, accounting for 77 % of the demand 
increase in 2007 - 2030 .  

É In Egypt  
É Fossil fuel satisfies about 94 % of primary demand  
ï 50.4 %  oil share  
ï 43.6 % natural gas (NG) share.  
ï  The rest is hydropower at 4.75 % and coal at 1.25 %  

 
É Growth of primary energy demand  

 
É                         4.64 % during the last 25 years  

 
É Annual rate of growth of oil demand : 3.34 %  

 
É Annual rate of growth of NG demand : 13 %  
 



 

FUTURE  
 
 
 
 
 
 

 This trend shall lead to a non sustainable 
energy future  

Different scenarios expect that Egypt 
will become a net oil  importer during 

the near future  



World Annul Oil and Gas 

Production Rate 

 





Current Ethanol Production 

ÉPrincipally from corn in the US & 
Europe  

 

ÉFrom Sugars in Brazil  



Ethanol as a Transport Fuel 



 



Annul World Current Ethanol 

Production 



 





World Oil Prices Change Rates 



Crude Oil (petroleum)  

Dated Brent Daily Price  

 

   110.18 Crude Oil (petroleum)  

     Dated Brent, US$ per barrel  
 

As of: Monday, December 05 , 2011  
 

Source: US Energy Information Administration  



THE PRODUCTION OF LIQUID FUELS FROM  
 

LIGNO - CELLULOSIC MATERIALS  



Production of  Liquid Fuels  

The first generation includes:  
É Biodiesel  
É Bioethanol from corn and sugars  
É Ethyl Tertiary Butyl Ether  

The Second Generation 
includes  

É Biomass to liquids  
É Cellulosic ethanol  
É Biooil  
É Algae biofuels  
É Biobutanol  

 



Agricultural Residues in Egypt 

ÅEnormous quantities of agriculture waste are 
generated annually.  
ÅThe estimated quantities of agricultural residues 
exceed 30 million tons per year.  
 
Å Residues comprise rice straw, cotton stalks, 
maize and sorghum stalks and sugarcane 
residues.  
Å Currently used as :  
üa source of energy in rural stoves  
üanimal fodder  
Å Mostly disposed of by open burning  

 SEVERE HEALTH HAZARDS.  
 

 Governmental efforts:   

ÅCollection system specifically for rice straw  
ÅPlants for composting have been established.  
  



Production of ethanol from 
lignocellulosic  materials  

Principally  

        Agricultural Residues  

As of 2008 In Egypt  

MORE THAN 30 Million Tons 
Annually  



Current R&D&E Trends 







R&D Activities  

  

of Research Team  



Experimental 

Substrate: Rice Straw  
ÉBench Scale experiments  

üShredding  
üPretreatment:  
   *  Alkaline  
   *  Acidic  
üHydrolysis: Enzymatic  
üFermentation  

 
Both Simultaneous and Sequential  

 
Saccharification and Fermentation   

 
(SHF and SSF) have been investigated.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



                                                       
Ligno-cellulosic Materials 
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Enzymes and Yeast 

Enzymes:  
 

ÉViscozyme L  
 

Énewly developed Cellic ®CTec 2  
 

ÉValidase TR  
 

Yeast:  
 

ÉSaccharomyces Cerevisiae.   



Pilot Experiments 

Shredder  



 Glass ïLined Stirred Jacketed 

Reactor (150 L) 



Nutsche Filter 



Centrifuge (100L) 



Fermenter 20 Liters 



Fermenter (130L) 

 



Bench-Scale Results 

 Ethanol concetration vs time 
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Pilot Scale Results 

Concentration of ethanol after 36 
hrs:  

26 - 28 gm/liter  

 

Conversion Efficiency : 

65 %  

In agreement with published work 
using rice straw as substrate  



Simulation of Ethanol Production from 

Rice Straw 

 
   

A workbook tailored for ASPEN 
PLUS has been used to simulate 

the proposed scheme  

 



Scheme of ethanol production from rice straw 

using ASPEN PLUS 
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Rice Straw preparation and pretreatment 



Simultaneous Saccharification & 

Fermentation (SSF) 



 Azeotropic Distillation for concentration 

of ethanol 


