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Background

The International Energy Agency has anticipated a
powerful decline in the oil production from 70
million barrels/day in 2007 to 27.1 million barrels
in 2030 [1]. In the coming decade, the promotion
of rational energy policies in the existing plants
and the definition of new bio-products to replace
their fossil counterparts will be the major research
challenge.

Fuels derived for biomass materials are today an
important resource to assure a more stable and
sustainable energy policy. The biofuels production
includes  different  unit  operations like
pretreatment of feedstock, reaction section,
separation and purification operations, and so on.
So far, research on the respective production
processes for bioethanol and biodiesel have
received considerable efforts, however, little
attention has been paid on the hybrid production
systems of these two renewable fuels.

The aim of this proposal is the study of the whole
process for the biofuels production and the
possibility to integrate the bioethanol-biodiesel in
a more intensified system at both process and
equipment levels. One focus will be on energy-
efficient intensified distillation technologies for
reactions and separations.

Questions to answer

K Is it possible and profitable to integrate tfb

bioethanol and biodiesel processes in one single
flow sheet design?

If integration is profitable, how much energy and
equipment size you can save by using
intensification strategies?

iii. What kind of separation technology does it
properly work for every design?

Some references

Summarized description

Objectives
The objective of this project is to define a whole integrated
bioethanol/biodiesel production process for both process level
integration and unit operation level intensification, with a focus on
intensified reaction and separation technologies. Most of the analysis
and evaluation work will be done with the help of Aspen Plus, Matlab
and optimization software licenses, as well as developing our own
methods and tools.

Hypothesis
A simultaneous, process and unit operation integration and
intensification, can achieve newer and robuster strategies than a single-
step approach in order to get a final and global flow sheet design.

Methodology

Process synthesis and integration will be used to formulate the
promising alternatives and scenarios taking into account of different
raw materials and technological routes [2]. The synthesis and
integration will be done following systematic strategies at process level:

o Solvent Integration

o Water Integration

o Energy Integration
At unit operation level, technologies and equipments will be
investigated at this level, including modeling and simulation, optimal
design and optimization [3, 41

O Novel reactive distillation systems

O Extractive dividing-wall-column distillation systems

QO Azeotropic dividing-wall-column distillation systems
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