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Biofuel Production

Cellulosic Biomass to Ethanol

Overcome 

natural resistance

of biomass

Make enzymes, 

breakdown 

polymers to sugars, 

ferment all sugars

Cellulosic 

biomass

Pretreatment

Ethanol recovery

Residue processing

Utilities
Fuel ethanol

Process effluents

Exported

electricity

Process boundaries

Lignin, etc

Process Heat, 

Electricity

Biological steps:

Fermentation

Enzymatic Hydrolysis



Enzymatic Hydrolysis
ÅEnzymes work to break down the cellulose into sugars

ÅEnzymes are expensive

ÅLignin and other impurities can slow down enzymes
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Mixed paper
Cardboard

ADC final

Woody waste

Grass waste

ADC green

Cellulose-rich municipal solid waste fractions



Project 1

ÅScreening cheap protein sources to 

reduce enzyme cost during biofuel 

production



Problem Description 
×Expensive cellulase enzyme attaches to 

lignin Ą reduced performance on cellulose 

hydrolysis

Cellulosic biomass

Lignin or 

other 

impurities

Cellulose

Cellulase

Enzyme



Proposed Solution

×Apply cheap protein to protect cellulase enzyme 

from attaching to lignin or other impurities

Cellulosic biomass

BSA

Lignin or 

other 

impurities 

Cellulose

Cellulase



Goals

ÅScreen potential cheap protein sources 

ÅTest binding capacity of cheap proteins on 

to lignin and cellulose

ÅTest how adding cheap protein helps to 

improve cellulose hydrolysis performance

ÅDemostrate how cellulase enzyme cost 

can be reduced 



Expected Outcomes

ÅAnalyze experiment data and prepare a written 

report summarizing findings

Reading

10%

Market 

investigating

20%

Experiment

30%
Data 

processing

20%

Report

20%



Project 2

ÅUse of ultrasound cleaner to improve 

sugar yield from enzymatic hydrolysis of 

cellulose



Assumption & Principle

ÅCellulase enzymes rest on celllulose surface 

during hydrolysis

ÅUltrasound clean surface

ïcreates compression waves in liquids 

ïmicroscopic óvoidsô or óbubblesô 

Sonicator

Ultrasound



Goals

ÅApply ultrasound to clean cellulose surface 

and activate cellulase enzymes

ÅMonitor enzyme activity before after 

ultrasound treatment

ÅTest ultrasound treatment time and 

frequency for best performance



Expected Outcomes

ÅAnalyze experiment data and prepare a written 

report summarizing findings

Reading

20%

Experiment

40%
Data 

processing

20%

Report

20%
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