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Topics

1. Bioethanol Distillation and Purification 

in Industrial Practice.

2. Some Research Results and Research 

Groups on the Subject.

3. Questions to be Investigated
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Heat integration 
techniques still 

scarcely used in the 
industrial practice 



Neutral 
Bioethanol 
Distillation

Plant New Plant

Steam (Kg/L) 5.22 5.22

NTrays 279 144

F 8250 8804



Dehydration by Azeotropic Distillation with Cycle-Hexane

Total Low Pressure Steam

1.50-1.60 Kg/L

Anhydrous Bioethanol

Hydrated 
Bioethanol

Water



Dehydration by Extractive Distillation with MEG

Model Low Pressure Steam High Pressure Steam Total

Liquid Feed 0.30 Kg/L 0.40-0.50 Kg/L 0.70-0.80 Kg/L

Anhydrous 
Bioethanol

Hydrated Bioethanol

Water
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Dehydration by Extractive Distillation with MEG

Model High Pressure Steam Total

Vapor Feed 0,40-0.50 Kg/L 0,40-0.50 Kg/L
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Hydrated Bioethanol

Anhydrous Bioethanol

Water

Condensate

Steam at 
1.5 Bar

Steam at 6 Bar

Recycle–70 GL

Low Pressure Steam High Pressure Steam Total

0.40-0.50 Kg/L 0.10 Kg/L 0.50-0.60 Kg/L

Approximate Market Share

AD with Cycle-Hexane ED with MEG Mol. Sieve

55 % 30 % 15 %





Some Industrial Constraints nowadays and in the future

Wine alcoholic content ≥ 8-11 oGL (HAC  16 oGL)

Distillation Yield ≥ 99%

Ethanol loss in stillage  200 Mg/Kg

Steam (hydrated)  1.8-2.2 kg/L

Steam (anhydrous)  0.4-1.6 kg/L

Plant Scale and Economies of Scale 300-1.200 m3/day

Wine with molasses Incrustation in Column A

1st and 2nd Generation

1. Are new configurations for distilling bioethanol possible, for instance, 

flexible configurations for producing bioethanol of different standards in 

the same plant?

2. Control loops in distillation unities are optimal or should be optimized?

3. Are other combinations of adsorption and distillation possible, than the 

alternatives used in the industrial practice. 

Questions to be investigated



2nd Generation and Modern Purification Techniques 

1. How will the Contaminants added/produced during Pre-Treatment and 

Hydrolysis of lignocellulosic residues affect distillation, adsorption 

and/or membrane separation?

2. Can membrane technology/pervaporation replace distillation and/or 

adsorption technologies and compete with them in cost?

3. In the long run can membranes resist, without loss in efficiency, to the 

contact with the alcoholic wine and its contaminants? 

4. Can membrane technology/pervaporation be combined with distillation 

and/or adsorption technologies in a optimized way? 

4. New configurations, new control loops, new combinations of adsorption 

and distillation affect or not the suggested heat integration procedures? 

5. Are new heat integration techniques possible?

6. Are new distillation techniques (parastillation, divided wall column 

distilling - DWC, secondary reflux and vaporization – SRV, etc.) cost 

competitive and viable in bioethanol distillation?



Bioethanol, Heat Integration, Bioproducts and Other Biofuels

1. Are there new possibilities of heat integration involving bioethanol 

purification steps and other unit operations related with sugar and 

bioethanol production?

2. What are the heat integration possibilities in the production of other 

possible biofuels derived from sugarcane, such as biobutanol and 2,5-

Dimethylfuran (DMF)?

3. What are the possibilities of integration in the simultaneous production 

of bioethanol, biobutanol and/or 2,5-Dimethylfuran (DMF)?

4. What are the possibilities of integration in the purification steps related 

to the simultaneous production of bioethanol and ethyl biodiesel, 

considering lignocellulosic residues of oil plants (oil palm trees, for 

instance), the oils seeds used as crops in the recovery of sugarcane 

land, and the relatively high sugar content of some oil plants?

5. Are there other possibilities of adding value to byproducts of bioethanol 

and other sugar-derived biofuels, such as fusel oil?
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