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Ethanol production from lignocellulosic 

material via enzymatic hydrolysis

PPD-183
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Overview of the process

treatment

• Cellulose
• Hemicellulose
• Lignin

Hydrolyze

• C6 (glucose)
• C5 (xylose)
• Lignin

Ferment

• Ethanol
• Lignin

Capacity: feed = 200 t/h or biomass; >240 ktpa ethanol 
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Overall Block Scheme

Lignin is burned in a boiler for steam and power



PROCESS + ALTERNATIVES
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 Companies and Institutes
 Abegona , Spain: Acid catalyzed steam explosion (Demo)
 Inbicon, Denmark: Liquid Hot water, acid catalyzed (Demo)
 Iogen, Canada: Steam explosion (Commercial , 70000 t/yr EtOH)
 NREL, USA : Mechanical , Hot water, acid catalyzed steam.

Alternatives - Pretreatment
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PFD- Pretreatment

Pretreatment To water treatment

Dilution water

To Hydrolysis

Blow Tank
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PFD-Hydrolysis and Fermentation

From PT

Enzymatic Hydrolysis Lignin Separation

Lignin

Enzymes

To Column

To Scrubber

Enzyme production

Air

Air

Fermentation
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Separation Schemes

 Conventional Distillation (azeotrope)
 Dehydration Technology

Source:

Sud Chemie Sulzer
(Commercial)
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PFD-Separation
Scrubber

Molecular Sieves

Ferm. Liq.

Ferm. Vap.

Column 1

water

Stillage

Column 2

Ethanol

Vent

Water
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Process analysis: C-balance
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Process analysis: Energy-balance
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CAPEX (base case)
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Operating Costs (base case)
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Sales versus production costs (base case)

Minimum ethanol price needed is 993 $/ton (0.79 $/l). 
market price is 660 $/ton
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Sensitivity!



10/11/2014 17

 
Project LIBERTY converts baled corn cobs, leaves, husk and stalk into renewable fuel. The plant has now 
officially started up, processing its first batch of biomass into cellulosic ethanol and is moving forward 
toward continuous operation. At full capacity, it will convert 770 tons of biomass per day to produce 
ethanol at a rate of 20 million gallons per year, later ramping up to 25 million gallons per year. 

Press Release 
Emmetsburg, Iowa (USA) / Heerlen (NL),  
3 September 2014 

DSM, Corporate Communications 
email media.contacts@dsm.com 
www.dsm.com 
 

29E 
POET-DSM’ s cost -compet it ive fuel  cut s emissions, creat es j obs, improves energy securit y  
First commercial-scale cellulosic ethanol plant in the U.S. opens 
for business  

http://www.dsm.com/corporate/media/informationcenter-news/2014/09/29-14-first-commercial-scale-cellulosic-ethanol-plant-in-the-united-states-open-for-business.html#
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Comparison 

DSM PPD-183 PPD-183
Best case

Capacity-
biomass

32 ton/h 200 ton/h 200 ton/h

Capacity-
ethanol

9.4 ton/h 30 ton/h 46 ton/h

Cost of 
biomass

70 $/t 75 $/t

CAPEX 275 M$ 500 M$

THANK YOU
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