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In this specific project, the esterification part of the plant has been
improved and an economic analysis of the whole plant with all
changes done so far has been studied in order to determine the
modification effect.
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Enzyme will be immobilized in a packed-bed bioreactor
by using cotton that surrounds a metallic structure and
Polyethyleimine (PEl).
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IMMOBILIZATION
PROCEDURE

Results of the initial design are explained on this figure.
However, a conversion and a yield over 90% can be
achieved if a system to remove water continuously is
designed.

FINAL SYSTEM DESIGN

PEI added PEI-enzyme aggregate formation and PEL-multilayer
cotton growth of the aggregates on cotton fibrils  immobilized enzyme

1. WATER CONTINUOUSLY
REMOVED:
Conversion 90%

To allow a continuous water extraction, it has been
considered that a differential part of the fluid will
remain in the system by doing 10 turns around the
system before it continuous the process.
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- Equilibrium in hydrolytic reactions can be shifted
towards synthesis

HIDROPHILIC SOLVENT Strip the enzyme from the essential water
HIDROPHOBIC SOLVENT Molecular toxicity and different phases
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THIS SYSTEM WILL BE CHEAPER AND SAFER
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esterification has the main role when it comes to the

DFC cost. However, despite the increase, the process
efficiency compensates the increment. DIRECT FIX CAPITAL

Increase in the raw material and consumable cost.
The plant is now more variable cost dependent.

new more dangerous products (Alamine and Octanol) have been

ANNUAL PLANT COST introduced. The clue to success is the recirculation of these
organic solvents, which allow us to have almost the same total

environmental index.

After all the improvements done in the whole plant, a project that initially

CO N C LU S I O N was not economically attractive is now a good opportunity for investors while

at the same time the plant design is environmentally friendly.



