i /,— i ;\ ‘et .‘.l\ _“ ‘ \ | \\, \ A}
( / 47’ » ;\". ‘\'\\_ K A l\\,. l.‘\\ i \\! \\
YL . =\ | . ,

i‘ ‘ Sugarcane biofiery for the production

of biofuels and chemicals

4t Postgraduate Renewable Energy Symposium — 18 July 2014

) Martin Hamann
Q‘\. /J Department of Process Engineering
- Stellenbosch University

RENEWABLE & SUSTAINABLE _ :
ENERGY STUDIES Supervisors: Prof Johann Gérgens and Dr Eugene van Rensburg



0.86b L ethanol/a
(5.5% of SA annual petrol consumption)






Utilise the lignocellulosic waste material as a cheap carbon feedstock
for the production of ethanol.

Co-produce a high-value chemical to improve economics.

Co-produce a fuel source for the generation of electricity to improve
economics.

Optimise the material handling and pretreatment to accommodate a
variable lignocellulosic feedstock.




Biorefinery proposal
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Sugarcane biomass
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Lignocellulose feeds

Sugarcane bagasse
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Lignhocellulose feeds

Cellulose —> Ethanol

Bioprocessing Hemicellulose ————— Furfural

Sugarcane tops and leaves

25% - 45% 30% - 40% 45% - 51%

/:\
Lignin r—> Electricity
28% - 32% 30% - 35% 25% - 28%

15% - 25% 13% - 18% 10% - 21%




Bioprocessing flow sheet — 15t configuration
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Steam pretreatment




Bioprocessing flow sheet — 2"d configuration

—> Furfural

Material
handling
Furfural
production
Cellulose / Lignin
Enzymatic
hydrolysis Ethanol
l
Fermentation Distillation
Lignin

Electricity



Impact of pretreatment severity

Yield

Xylose

Furfural

Cellulose digestibility

ML

Severity = f(Temp, Time, pH)

Agnsabiq



Conclusions

Sugarcane industry ideally positioned for biorefineries.

Large amounts of low-value biomass available.

Co-production of value-adding chemicals and/or electricity
necessary to produce bioethanol economically.

Pretreatment paramount to cost of producing ethanol.




