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� Study and optimize the concurrent wet storage 
and alkali pretreatment;

� Optimize the concurrent wet storage and 
microbial pretreatment;

� Study the effect of homogenization on the 
alkali/microbial treated materials; 

� Evaluate the economic impacts.



• Introduction

• Materials and Methods

• Results and Discussion
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• Conclusions
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• Pretreatment is necessary to improve the cellulose 
digestibility for effective conversion of lignocellulosic biomass 
to bioethanol.
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Schematic representation on biomass pretreatment (Mosier et al, 2005)
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Pretreatment Chemicals Temp (°C) Pressure 
(atm)

Time Solid loading 
wt. (%)

Dilute sulfuric 
acid 

0.5–3.0% 
H2SO4

130–200 3–15 2–30 min 10–40

Liquid hot water water 160–190 6–14 10–30 min 5–30
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(Modified from Wyman et al., 2005)

AFEX/FIBEX 100% (1:1) 
NH3·OH

70–90 15–20 <5min 60–90

Lime + air 0.05–0.15 g 
Ca(OH)2/g 
biomass

25–60 1 2 weeks–2 
months

10–20

White rot fungi
(Our research) 

water 25-30°C 1 4-5 weeks 25-50



Pros: 
& Mild operational condition

Less energy input, no requirement of special equipment, 
reduction of operational costs

& No use of severe chemicals (acid or base)
Environmentally friendly, no downstream waste treatment, 
no inhibitory compounds to fermentation, improved ethanol 
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no inhibitory compounds to fermentation, improved ethanol 
yield

Cons: 
& Long pretreatment time 
& Possible simultaneous degradation of lignin and 

holocellulose
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� Dry storage(~20-25% moisture) can inhibit dry 
matter losses as a result of molds and fungi . 

� Because of low ambient temperatures and 
frequency of rain during the fall harvest season, frequency of rain during the fall harvest season, 
several days to weeks are required for the 
feedstock to reach bailing moisture after grain 
harvest.
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� Wet storage eliminates the need for field drying;

� Low risk of fire, reduced harvesting costs, and 
improved feedstock uniformity and susceptibility 
to enzymatic hydrolysis;to enzymatic hydrolysis;

� Disadvantage including: dry matter loss during 
storage.
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Composition of corn stover
� Cellulose, 38.4% 

� Hemicellulose, 23.0% 

Xylan, 18.5 %Xylan, 18.5 %

Galactan,1.6%
Arabinan,2.8%

� Lignin, 20.2% 

Acid- insoluble lignin (AISL), 18.7% 

Acid-soluble lignin (ASL), 1.5% 
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Pretreatment  conditions: MC, 75%;  Particle size, 5mm; Temperature, 28 °C
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Pretreatment  conditions: MC, 75%;  Particle size, 5mm; Temperature, 28 °C
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Pretreatment  conditions: MC, 75%;  Particle size, 5mm; Temperature, 28 °C
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The highest glucose yield of 66.61% was obtained on day 35. 

Pretreatment  conditions: MC, 75%;  Particle size, 5mm; Temperature, 28 °C
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Microbial pretreatment  conditions: 28 � C; Pretreatment time, 35 d
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Microbial pretreatment  conditions: 28 � C; Pretreatment time, 35 d
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Pretreatment  conditions: MC, 75%;  Particle size, 5mm; Pretreatment time: 18 d
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(a) untreated, 450x (b) treated, 250 x

The SEM images of the 18-d treated samples showed that the fungal hyphae colonized corn 
stover and penetrate the cell wall (Figure c & d).

Microbial pretreatment  conditions:  MC ,75%; Particle size, 5mm; pretreatment time, 18 day

(a) untreated, 450x (b) treated, 250 x

(c) treated , 900 x (d) treated , 1000 x
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Pretreatment  conditions: MC, 75%;  Particle size, 5mm; Time, 35 d, 28°C
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MC, 75%; Particle size,  5mm, Temperature, 28°C; ti me, 18d. 
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MC, 75%; Particle size,  5mm, Temperature, 28°C; ti me, 18d. 
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MC, 75%; Particle size,  5mm, Temperature, 28°C; ti me, 18d. 
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• White rot fungus C. subvermispora can colonize corn stover, 
penetrate the cell wall, and significantly degrade lignin with 
limited cellulose loss. 

• The microbial pretreatment process developed in this study 
substantially improved enzymatic hydrolysis of cellulose and 
hemicellulose. 

• After 35 days microbial pretreatment, the overall sugar and 
ethanol yields reached 67% and 60%, respectively. 

• This process is an effective, economical and environmentally 
friendly pretreatment for ethanol production from corn stover.
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• Long term concurrent pretreatment and wet storage  with 
variable temperature;

• Combined microbial pretreatment with mechanical and 
other mild pretreatment methods to improve the sugar 
yield.

• Economic impact.• Economic impact.
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