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1) FEEDSTOCK COLLECTION BIOTECH ENABLING TECHNOLOGY

AND STORAGE Enzyme production converts cellulose to sugars

Blomass storage pile

4) DOWNSTREAM
Separation

Residue processing
Ethanol recovery

2) PRETREATMENT 3) BIOTECHNOLOGY TREATMENT
Making feedstock accessible to enzy- Hydrolysis and fermentation of sugars
matic or microbial hydrolysis

Sources: J. Hettenhaus, Iogen Corporation, National Renewable Energy Laboratory



Figure 2:
Pie Chart of
Data from
Table 1

WHEAT
STRAW 11*

* Figures above represent millions of dry tons per year.
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: . ™ :
; al re : Industrial waste
corn stover, bagasse, rice straw, e u OSI c paper sludge, spent grains

energy crops

® L | : F| -~
Tree residue al we
mill discard, urban trimming e a n 0 Newsprint, office paper

Pre-treatment
Physical / chemical disruption, size reduction, hemicellulose, lignin depolymerisation

Cellulose Hemicellulose Lignin

E lvsi E acid hydrolysi :
nzyme hydrolysis Lo bbbl s S Chemical feedstock

_ r ener
Glucose Pentose sugars it .gy
Ethanol, 1,4 diacids, Ethanol, 1-4 diacids, \/: ¥
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Assumptions make a big
difference!

Lots of variability

Need better ways to (1)
separate EtOH from water
and (2) use enzymes that
can perform catalysis at
ambient temperatures
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