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Good yields in Combustion Engines

Clean Combustion

Good miscibility with other fuels i.e. petrol

. @ Versatility
BlOethanOI Usage possibilities in Otto engines: usuals, FFVs,

ethanol exclusives, and e-Diesel engines

Free from Special Hydrocarbons Taxes

@3 Favour the implantation of the logistics and technology

Liquid Biofuels —=)> Storage facilities, compatible
ﬁ with current infrastructures,
logistics...
Solid and

Gaseous fuels
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Biomass: CO, drain

Decrease of Greenhouse
Gases emissions

One of the most value-added products
that can be obtained from celulloses
and lignocelluloses

Bioethanol 1

Wide Feedstock spectrum

I

Forestry remains, Agricultural wastes,
Municipal Solid Wastes

J

Renewable Resource

I

Every liter petrol extracted,
every liter petrol exhausted
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Agricultural sector: citric residues ywastes with

lignocellulosic
component

Valencian country /

Problem \

Juice Industry: Peel wastes

IMECAL has evaluated the conversion of these citric wastes to
ethanol, and the modifications required in PERSEO Plant to allow
semi-industrial evaluation
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2007: Atenea Project. Bioethanol from citrus waste
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ATENEA Process

60% PEEL —

ORANGE

ATENEA
PROCESS

40% JUICE |:>

ATENEA
PROCESS

*Destilled Dried Grain Solubles.

— BIOETHANOL
— LIMONENE
— CO,

— DDGS*

— BIOETHANOL
— C02
— DDGS*
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-

Semi-industrial Second Generation Bioethanol Plant:

e Intermediate lab-to-industrial size tests.

* Engineering and Process problems Detection and Solving.

\

/

-~

Versatile Experimental Plant:
» Processing of different types of lignocellulosic materials.

> Allows semi-industrial
feedstock.

-

bioethanol process optimization for every

~

/
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ATENEA Process
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Simultaneous
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\ _’ | Fermentation (SSF)

—m e o o o o o - - - L

Natural fungicides

r : . I
1 Collaboration with:

:/ > “““ > | Novozymes :
Enzymes Yeasts I Fermentis I
:\ | | 1 _—— ]

Pretreatment |=x| Saccharification and =

Distillation

Dehydration

V

99.5%
Bioethanol

eliminacion -<—

S/L Separation Unit




PERSEO Demonstration plant. ‘ Adapting to

L"Alcudia, Valencia ATENEA
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Process Units

Simultaneous Saccharification Distillation Unit
and Fermentation Unit. Two distillation units:
y Rectification tower and Azeotropic tower.

Technology developed in IMECAL.
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Laboratories

Pilot Plant laboratories where predeterminate Process Parameters and evaluate plant
operation results.
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TAERFERRACAN OF

L
B PR Y BETALEER,

ATENEA Project:

@NEA current results:

N

Up to date, ATENEA project has finished the fisrt stage involving:

- The completion of the laboratory parameters determination

- The performance of the basic and detail engineering

Currently, IMECAL is involved in ATENEA second stage, building up

the new tanks, pipes... annex to PERSEO plant, and further

plant evaluations to generate economic balances

pilot

4
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