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Abstract

The Babethanol Project is a collaborative research project approved by the “Seventh Framework Pro-
gramme” to be funded by the European Commission. This project seeks a more sustainable solution for the
production of second generation ethanol from a comprehensive transformation and environmental-friendly
process based on the extrusion of lignocellulosic residues. To assess the project’s sustainability, the Mario
Molina Center (MMC) will calculate environmental impacts using the Life Cycle Analysis (LCA) method-
ology at a semi-industrial scale of Blue Agave Bagass (BAB) ethanol production, and will also develop an
inventory of lignocellulosic residues with potential for second generation ethanol production in Mexico. The
project began on May 2009 and was designed to be carried out through a period of 4 years. Its current
state is in the transition phase from the lab to a pilot plant.

1 Introduction

The Babethanol Project executor consortium is
comprised of 13 partners and 11 countries: France,
Spain, Italy, Finland, Mexico, Costa Rica, Uruguay,
Paraguay, Chile, Brazil and Argentina. This project
will be carried out during four years. In mid-2013,
we would have the results that would determine the
technology’s viability and sustainability.

The innovative focus lies on developing semi-
industrial pilot-scale of a new concept that allows
pre-treatment and a complete enzymatic hydrolysis
of lignocellulosic biomass. The new process called
CES (Combined Extrusion Saccharification) aims to
be less aggressive with the environment and better
energy efficient than the current processes to obtain
ethanol.

The CES process will be developed and tested
from the laboratory to a semi-industrial pilot-scale
for ethanol generation from lignocellulosic residues.
Such residues are: Blue Agave Bagass (BAB), Sweet
Corn (SC), Barley Straw (BS) and Oil Palm Empty
Fruit Bunches (OPEFB).

A catalogue of lignocellulosic feedstocks from crops
and agro-industrial residues available in South Amer-
ica and Western Europe and suitable for the new pro-
cess will be developed during the project.

2 Objective

The project’s main objective is to develop a new
sustainable and environment friendly process that
allows the generation of ethanol from different
lignocellulosic residues.

To evaluate that the new process is effectively sus-
tainable, the Mario Molina Center would calculate the
environmental impacts using the Life Cycle Analysis
(LCA) methodology at a semi-industrial scale of Blue
Agave Bagass ethanol production.

3 Methodology

LCA is an environment management tool that
considers the environmental aspects and potential
impacts associated with a product or service during
its life cycle. That means it analyzes all stages, from
the extraction, processing and use of raw materials,
production, transportation and generation or pro-
curement of goods or services until its disposal and/or
recycling. To perform this analysis an input and
output inventory is necessary in each of its stages.
The LCA is the only assessment of environmental
externalities method that has guidelines issued by
the International Organization for Standardization
(ISO-14040 and ISO-14044).
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SimaPro is a simulation program that has different
impact assessment methods according to ISO-14040.
This program contains documented databases that
can be edited and expanded by the user.

Data sources and estimation of environmental im-
pacts are summarized in Figure 1 and discussed in
the following sections.

Figure 1: Methodology and data sources used to es-
timate the environmental impacts of the Babethanol
Project

3.1 Objective and scope of the LCA Study

The study’s objective is to estimate the environmen-
tal impacts of the life cycle for Blue Agave Bagass
ethanol production in Mexico. The functional unit
is defined as the production of 1 kg of lignocellulosic
ethanol to allow comparison with other lignocellulosic
residues. Also, we will estimate the relationship be-
tween the energy produced by ethanol and the en-
ergy consumed in mega joules (MJ). The LCA sys-
tem boundaries include the ethanol production phase,
but the distribution and end use phases are not in-
cluded. The impact categories selected for this analy-
sis are carbon footprint, eutrophication, depletion of
the ozone layer, human toxicity and photochemical
oxidation.

3.2 Data sources

The input and output database would be provided
by Procazucar SA de CV, the company that would
model at semi-industrial scale the lab data obtained
at UNAM’s Faculty of Chemistry. With the men-
tioned data, material and energy balances would be
made, as well as the process flow chart to be analyzed.
This information would help compile the lifecycle in-
ventory. Reference data was taken from the SimaPro

program and was modified to reflect the conditions of
Mexico, for example, the technology, transportation
and fuel type, etcetera. Finally, the standardization
will be carried out between the selected functional
unit and a new database in the SimaPro program will
be created to subsequently estimate selected environ-
ment impacts.

4 Results

The Project is designed to be carried out through-
out four years: it would start at a laboratory level
and would end in a semi-industrial pilot scale. Cur-
rently the transition stage towards a semi-industrial
pilot scale is taking place and it has been evaluated
with the LCA methodology at semi-industrial scale
two different CES process configurations and two dif-
ferent lignocellulosic residues: agave bagass and corn
cobs. By mid-2013, the results will be available and
will determine the technology’s viability and sustain-
ability.
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