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Lignocellulosics to Commodity 

Chemicals and Liquid Fuels

ÅLignocellulosics are only sustainable source

ÅPresently no proven economic technology

ÅNeed omnivorous process to increase supply 

and decrease price

ÅPretreatment operation is needed to make 

cellulose accessible for enzymatic hydrolysis



Lignocellulosic Biorefinery Barriers 

ÅCost effective fractionation and conversion 

technologies for hemicellulose, lignin and 

cellulose need to be developed

ÅEconomy of scale is small compared to oil 

refinery
Å2 MM DMT/Y wood vs 20 MM T/Y oil with LHV of

12 GJ/DMT vs 36 GJ/MT for fresh wood vs oil 

ÅTransportation costs are high
Å10 cents per ton per km to transport biomass



Feed Stock Cost Comparison

Feed Stock Price $/Dry 1000 kg NHV (GJ/dry 1000kg) $/GJ

Fossil Feedstocks

Oil $90/barrel 650 36 18

Natural Gas $8/1000scf 400 43 9

Coal 90 30 3

Renewable Feedstocks

Sugar 330 14 24

Corn kernels $4/bushel 156 14 11

Pulp Wood 100 18 6

Wood Biomass 55 18 3

Lignocellulosic feedstocks are cheap!



Pulp Industry Challenge 

ÅDue to global competition, wood pulp prices 
decrease by about 1% per year. 

ÅWood/biomass cost is correlated with energy 
cost, so feed stock price is increasing

ÅProfitability is ñsqueezedò from both sides  

ĂForest products industry in temperate 
climates needs more revenue from higher 
value-added products besides wood, pulp 
and paper products 



Paradigm Shift

ÅPulp prices will continue to decrease and 

ethanol prices will increase paradigm shift 

from pulp to ethanol and commodity chemicals

ÅP&P repurposes as wood based biorefinery

industry

ÅChoice of products mix is mostly dictated by 

market sizes



Market sizes (and price)

(Mike Pacheco, NREL)



Federal Energy Act Biofuels Volumes 

Bob Fletcher, California Environmental Protection Agency, January 13, 2009
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