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Global trend of biofuel development  

Biofuel production grows to 60 billion gallons by 2030   
Á Liquid biofuels currently provide about 1% of total U.S. energy  

At least 10% of transportation fuel to biofuels by 2020  
Á In Germany, increase mandatory blend ratio range from 5 to 10%   

2 million tons of biodiesel by 2020  

 E10 by 2020, production 1.8 million tons   

Petroleum  Coal  Natural Gas  

Amount  16,526 M Barrels 8,609 M ton   208 trillion  m3 

Years  54.2  112  63.6  

Amount of technically recoverable global resources  (source: BP)   

World biofuel development policy  



Biomass Feedstock  

Total biofuel  production by biomass type  

Source: World Biofuels Production Potential, DOE, 2008  

Cellulosic Biomass  
 

 : for the 2 nd  generation ethano l 

Pa
  

Palm byproduct  



Biomass Glucan(%) Xylan(%) Lignin(%)  ͖ (%) 

Corn stover  36.1  21.4  17.2  25.3  

EFB 42.6  21.0  21.1  15.3  

Poplar  42.1  15.1  23.4  19.4  

Empty Fruit Bunch (EFB) as Biomass Feedstock  

Abundant supply and year -round availability  

Homogenous biomass   

High cellulose, low lignin  

No logistics cost   
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Biomass Products/yr  remarks  

Empty Fruit  Bunch 
(EFB) 

22.7 million tons  
Mulching  
Boiler fuel  

Palm tree trunk  13.5 million tons  Not use  

Fronds 58.5 million tons  Not use  

Palm oil  mill effluent 
(POME) & Others  

87.4 million tons  biogas 

Total ~ 182 million tons  

* 2012 CPO production in Malaysia  
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Biomass Cluster  
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KIER: Korea Institute of Energy Research 
KRIBB: Korea Research Institute of Bioscience & Biotechnology  

0.1 ton/day  
Bioethanol  



Development of Core Technologies  
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ÅHigh activity strains  
 

ÅHigh activity enzymes  
 

ÅMass production of 
recombinant enzymes  
 

ÅBiomass-specific 
enzyme cocktail  
 
ÅSolid fermentation for 

enzyme production  
  

 
 
 
 
 
ÅLarge-scale of enzyme 

sugar platform  
(250L/day)  

 

ÅEthanol fermentation 
process 
 
ÅC5/C6 simultaneous 

fermentation strain  
 
ÅSolid state of ethanol 

fermentation process  
 
ÅEthanol purification and 

dehydration process  
 
 
 
 
 

 
ÅLarge-scale of anhydrous 

ethanol production  

 (100L/day ) 

 

1st  
phase  
(3yr)  

2nd  
phase 
(2yr)  

ÅHydrothermal 
pretreatment 
process  
ÅAmmonia/ NaOH 

pretreatment 
process  
ÅTwo-step 

continuous 
pretreatment 
process  
ÅDevelopment and 

operation of the 
device  
 
 

 
ÅLarge-scale of 

continuous 
pretreatment 
process(1t/day ) 

ÅOptimization of fast 
pyrolysis    
ÅParticle control 

process   
ÅHigh -efficiency 

system for oil 
recovery   
ÅExhaust  control  

 
ÅDemonstration scale 

production of bio -oil 
system  (2t/day ) 

 
 
 
 

ÅDevelopment of 
application elements 
for bio -oil production  

ÅCommercial plant 
design  

 

Ethanol 
fermentation/Purification 

of anhydrous ethanol  

Enzyme  
Sugar platform  

Environment -
friendly 

pretreatment  

Fast pyrolysis  
Bio-oil production  

Bench-Scale of Integration Process System      Bio oil fuel  

Pilot -Scale of Integration Process System  

for Anhydrous ethanol & Bio -oil production  



Dry/Shred 
Fast  

pyrolysis 
Particle  
control  

Oil  
recovery 

Exhaust  
control  

Á High heat transfer rate  
Á Catalyst  
Á Pressure 
Á Gas residence time  

Á Particle size  
Á Temp. control  

Á  Emission  
   standards  

Heat recycle 

Char 
recycle 

Á Adsorption  
Á Fertilizer  

Purification  

Á Heat  
Á Viscosity  
Á Ash 

Bio-oil  

Core Technology for Bio -oil Production  

ÁPerformance Test  
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Á Cooling speed  
Á Solvent recovery  
Á Yield  


