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Computational simulation applied to the investigation of
industrial plants for bioethanol distillation

Fabio R.M. Batista &, Luis A Follegatti-Romero &, L .C B A Bessa &, Antonio J.A. Meirelles & - &
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Purification factor and steam consumption for the three configurations studied.

Configurations Fyniatile Flntermedizte Freavy Froeal Steam consumption (kg
steam/| of binethanol)

AB 1.85 204 87 =1030 25.01 1.78

ABE1 2.10 307.83 =100 2B.31 1.80

AATDBE1 253 30983 =10%0 33.85 217

Energy
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Double-effect integration of multicomponent alcoholic|| Performance and cost evaluation of a new double-effect

distillation columns
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integration of multicomponent bioethanol distillation

Larissa C.B.A Bessa &4, Fabio R.M. Batista &, Antonio J A Meirelles & - & Larissa C.B.A Bessa &, M.C. Ferreira &, Eduardo A.C. Batista &, Antonio J.A. Meirelles &
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Results for the conventional and integrated processes. ea I n eg ra |0 n

Parameter Conventional Integrated t h = t' I I

Specific steam consumption (55C) 2151 0oas5 ec n Iq ues S I

Ethanol recovery (ER) 99.21 o026 =

e e scarcely used in the
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Purification factor {PF) 1.844 2,692 25092 = d t = I t'
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A new distillation plant for neutral alcohol production

Wolume 118, 30 October 2013, Pages 784—793

Separation and Purification Technology

Fabio .M. Batista &, Luis A Follegatti-Romero &, Antonio J.A. Meirelles & - &

Plant New Plant

Steam (Kg/L) 5.22 5.22
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Dehydration by Azeotropic Distillation with Cycle-Hexane

Hydrated
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Anhydrous Bioethanol Water

Total Low Pressure Steam
1.50-1.60 Kg/L




Dehydration by Extractive Distillation with MEG
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Dehydration by Extractive Distillation with MEG
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Evaluation of process configurations for second generation
integrated with first generation bioethanol production from

sugarcane
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Cogeneration in integrated first and second generation ethanol
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Study of the Fusel Oil Distillation Process
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sugarcane bagasse: is it worth being flexible?
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Some Industrial Constraints nowadays and in the future
Wine alcoholic content = 8-11 °GL (HAC - 16 °GL)
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

Questions to be investigated

1st and 2"d 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.




4. New configurations, new control loops, nhew 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?

2"d Generation and Modern Purification Techniques

1. How will the Contaminants added/produced during Pre-Treatment and
Hydrolysis of lignhocellulosic 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?




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 0il?
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