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THE ORIGIN OF THE CHALLENGE

1. THE ORIGIN OF THE CHALLENGE
The beer industry requires large volumes of water to develop its activity. At the end of
the process, these quantities result in wastewater that must be treated properly,
according to European and Spanish legal regulations.
One of the priority objectives set by the European Union, through the Framework
Directive (2000/60/EU), consists precisely of establishing the basic standards for the
protection of the state of water bodies and preserving the quality of rivers, lakes and
groundwater. In this context, uncontrolled nutrient-rich wastewater water discharges
lead to severe deterioration in the environments in which they occur. This causes
phenomena such as eutrophication or unrestrained proliferation and accumulation of
algae that, in turn, consume the oxygen available for water bodies. Therefore, this ends
up triggering a loss of biodiversity.
Current wastewater treatment systems used in wastewater treatment plants (WWTP)
are mainly based on the dosage of chemical reagents and on the use of aerobic
biological systems. These involve a high energy cost and an unsustainable carbon
footprint, so their environmental viability is limited.

A demonstration plant was incorporated in the production centre
treatment plant of Mahou San Miguel (located in Alovera, province
of Guadalajara), to develop the Life-ANSWER project
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2. LIFE-ANSWER PROJECT
Life-ANSWER is a demonstration project that started in order to validate (technically
and economically) an innovative solution that could respond to the problem of
wastewater treatment in the agri-food industry. This objective has led it to develop a
solution based on the integration of electrocoagulation systems, microbial
electrochemical technologies and membrane and photo disinfection processes. In
addition to contributing to the zero discharge of effluents, this initiative has pursued
other objectives such as reusing treated water, producing energy and recovering waste
generated during processing for ubsequent use as fertilizer.
The project has been promoted by a consortium formed by four entities:
Mahou San Miguel (coordinator), Aqualia, the Bioe group from the University of Alcalá
and Recuperaciones Toulon.
Life-ANSWER had a global budget of 973,408 euros and funds from the European
Union LIFE instrument. This initiative was developed between 2016 and 2019.

Life-ANSWER has relied on technology and innovation to
ensure sustainability and compliance with the principles of
the circular economy in water management

A. Data sheet
Title of the project:
Advanced nutrient solutions with
electrochemical recovery
Acronym: Life-ANSWER
Project reference: LIFE 15 ENV/ES/000591
Call for Proposals: Life+
Coordinator: Mahou San Miguel
Beneficiaries: Mahou San Miguel, Aqualia, the Bioe Group from
the University of Alcalá and Recuperaciones Tolón.
Budget: 973,408
EU contribution: 584,044
Co-financing rate: 59.99%
Start date: 1/09/2016
End date: 31/10/2019
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LIFE-ANSWER PROJECT

B. Objectives
The Life-ANSWER project started with the main purpose of validating and optimizing
different technologies, in real conditions, for the improvement of the quality of effluents
and the environment. It therefore established the following concrete objectives:
Reduced use of chemical products.
Production of a high quality effluent for reuse.
Obtaining an enriched biogas.
Reduction of greenhouse gas emissions.
Obtaining a sludge to be used as fertilizer in agriculture.

Fulfilling the objectives of Life-ANSWER involved the
integration of several major processes in wastewater
treatment in order to achieve subsequent industrial-scale
production
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C. Solution implemented
The innovative technology of the Life-ANSWER project has met the requirements of the
European Water Directive (2000/60/EU) by eliminating the organic load of wastewater
and achieving zero discharge of effluents. The techniques implemented during the
project have enabled the reuse of the treated water, production of energy and recovery
of the waste generated in the beer manufacturing process to use it as fertilizer.
The process undergone in the Life ANSWER project was developed in three stages:
Stage 1. Electrocoagulation treatment, using pellets of recycled
aluminium, to reduce the high nutrient load turning them into a sludge to
be used as fertilizers.
Stage 2. Microbial electrochemical treatment, using bacteria capable of
producing electricity with its metabolism, in order to degrade the organic
material and generate enriched biogas (biofuel).
Stage 3. Tertiary treatment in which the effluent is subjected to
post-treatment with ultrafiltration and photo-disinfection membranes, for
its reuse and/or zero discharge.

The beer industry generates between 3 and 10 litres of wastewater
for every litre of product obtained. This wastewater contains high
concentrations of nutrients (nitrogen and phosphorus) and a high
organic load

LIFE-ANSWER, INTEGRAL SOLUTION FOR THE TREATMENT OF WASTEWATER
FROM THE AGRI-FOOD INDUSTRY
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Scheme showing the integral solution for wastewater treatment
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LIFE-ANSWER PROJECT
D. Phases
The Life-ANSWER project had a total duration of 36 months and its main actions were
developed in the following phases:
Laboratory phase to identify, characterize and quantify contaminants from
wastewater generated in beer production, optimizing and parametrizing (on a
small scale) proposed technological solutions.
Design, construction and commissioning of a demonstration pilot plant in Mahou
San Miguel integrating the ANSWER solution in order to validate laboratory
results and define operating parameters to scale it at an industrial level.
Definition and selection of materials, components and equipment necessary for
guaranteeing operation and optimizing performance of the pilot plant.
Study and confirmation of the technical and economic feasibility of the
Life-ANSWER solution (based on the combination of technologies used in an
integrated way) and transfer of its results to other European production sectors,
entities and regions.
Demonstration of the environmental benefits of the joint use of the tertiary
electrocoagulation, microbial electrochemistry and treatment system for the
treatment and sustainable reuse of wastewater from the agri-food industry.
Project implementation:
The project was developed at the facilities of the Mahou San brewery Miguel,
located in Alovera (Guadalajara). The plant has a treatment facility with a capacity of
250 m3/hour, in which the LIFE-ANSWER demonstration plant was incorporated in
2018 in order to achieve industrial-scale production.

After three years of work, the results obtained by Life-ANSWER
are expected to be applied to the whole agri-food industry
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E. Consortium
The project was promoted by a consortium formed by four partners and
coordinated by Mahou San Miguel.

MAHOU SAN MIGUEL is a family business, 100% Spanish, that has
been operating for 125 years. It has a team of over 2,800
professionals. Mahou San Miguel produces 34.5% of all beer
produced in Spain, has 45 brands nationwide and 76 different
products. It is present in more than 70 countries and produces 70%
of Spanish beer consumed abroad.
AQUALIA is the water management company owned by the FCC
citizen services group and by the Australian ethical fund IFM
Investors. The company is the fourth largest water company in
Europe by population served and is among the top ten in the world,
according to the latest Global Water Intelligence ranking (August
2019). It currently serves more than 25 million users in 1,100
municipalities in 18 countries.
The BIOE GROUP is a multidisciplinary team from the University of
Alcalá (UAH). Its field of research is environmental biotechnology,
focused on the use of microbial electrochemistry. This means that
it fuses microbiology, electrochemistry and engineering to restore
contaminated environments (water and soil), while exploring the
fascinating world of microbial electrochemical technologies (MET).
RECUPERACIONES TOLÓN, S.A. has its head office in Alicante
and was founded in 1945. Its main activity consists of metal
recycling and handling, reducing the environmental impact,
increasing the efficiency of the recovery process and guaranteeing
a series of environmental and economic benefits at the local level in
which it operates.
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3. ACHIEVEMENTS
One of the longest and highest-capacity demonstrative
experiments using fluidised electrochemical reactors
has been carried out. The results show:
• High rates of organic matter and nutrient removal
have been achieved at a low operating cost.
• A biogas enriched with methane and hydrogen
has been derived, which allows for a reduction in
energy consumption and, in turn, green house gas
emissions by 25%.

Furthermore, the following levels of reduction were
achieved during the nutrients recovery and
removal processes:
• During the first stage (electrocoagulation):
8% in phosphorus and 40% in nitrogen.
• During the second stage (fluidised electrochemical
reactor): 85% of organic matter and more than 50%
of remaining phosphorous and nitrogen from the
first stage.

High quality reclaimed water has been obtained
by the tertiary treatment train developed. The
resulting effluent fulfils national regulations for
water reuse, which guarantees a safe use for
different purposes (irrigation, streets cleaning,
car washing, and firefighting systems).

A reduction in the use of chemicals was
achieved, as well as reusing some
general waste from the brewing
industry such as aluminium for the
production of sacrificial anodes.
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A new concept on stimulating the
metabolism of micro-organisms with
fluidised electrodes has been
developed, for decontamination
purposes and better use of waste water.

The waste generated throughout the
process was used as a fertiliser with high
levels of phosphorus and nitrogen.

Beneficios Ambientales
The generated waste was used during the
process as a fertilizer with a high
phosphor and nitrogen content.
A new concept of stimulating the
metabolism of microorganisms
containing fluidized electrodes for
decontamination and wastewater use
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4. DISSEMINATION
All dissemination activities carried out and shown below have served to create the
identity and reputation of Life-ANSWER. This work has been developed from
descriptive and detailed project information, through relevant content for both the
general and specialized public, illustrative images of technology, or links to
publications about the initiative in the media.
It has participated in dissemination and networking activities with other LIFE
projects, as well as in dissemination in scientific congresses and technical
conferences in which the most relevant and innovative highly technical and
specialized informative publications were presented. In addition, the general public
have been informed about the project through the web, the media and social
networks.
Also, both the web and social networks have been (and continue to be) a
dissemination and contact platform used to provide the public with further details
of the project, as well as to interact with people, partners and entities involved.
Six-monthly newsletters and videos of the project have been published, giving a
timely account of the main novelties and milestones reached during its development.
(You can see them here):

Communication tools and activities:
•
•
•
•
•
•

Web
Social networks
Information panels
Flyers
Roll-up
Promotional material

•
•
•
•
•

Newsletters
Audiovisual material
Relationship with media and content dissemination
Informative and technical publications
Participation in congresses, fairs and conferences

All communication tools, audiovisual material and publications
are available on the project website: www.life-answer.eu
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DISSEMINATION
Media communication
Dissemination of 3 press releases, with a total of 98 impacts,
because of:
• Presentation of the Life-ANSWER project
• Celebration of World Water Day
• Commemoration of World Environment Day
Visit of the AECC (Spanish Scientific Communication
Association) to the demonstration plant to see the
advances and innovations of the project.
Publication of the article Circular economy and innovation in
the treatment of wastewater from the beer industry in
Interempresas Enviropres.
Publication of the article Research, technology and business
strategy: a triple alliance in favour of the environment in
Retema magazine.
Publication of the article Microbial electrochemistry for
water purification in the beer industry in the magazine of the
UAH (University of Alcalá).

Public relations events and actions
The project has been present in 12 events,
including congresses, fairs and technical
conferences, more specifically, due to their
mpact:
Partner event of Green Week 2018.
The project was presented through a guided
tour of the Mahou San Miguel Plant.
National Environment Congress Conama 2018. The project was presented
through a technical communication in
poster format.
Technical conference “Innovative solutions:
the challenges and opportunities
concerning water reuse and recovery of
nutrients.” This meeting was held in the
Water Agency of Castilla-La Mancha (Ministry of Public Works
of Toledo), with the participation of different institutional
representatives and scientific staff in March, 2019.

Technical publications
Merging microbial electrochemical systems with electrocoagulation pretreatment
for achieving a complete treatment of brewery wastewater.
Published in Chemical Engineering Journal 330 (2017) 1068–1074.
Combination of electrochemical technologies for water purification in the agri-food
industry.
Published in Retema No. 210.
ANSWER demonstration project: eco-efficient solution for obtaining regenerated
water, energy and resource recovery.
Published in FuturEnviro.
Geobacter dominates the inner layers of a stratified biofilm on a fluidized anode
during brewery wastewater treatment.
Posted in Frontiers.
Innovative System for Brewery Wastewater Treatment.
Published in Brauwelt No. 6, 2019, p. 139-142.
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4. LIFE PROGRAM
Life-ANSWER has been supported by the European Union LIFE funding instrument.
The LIFE program is the EU funding instrument for the environment and climate
action. The general objective of LIFE is to contribute to the implementation,
application, updating and development of the policy and the EU legislation on the
environment through the co-financing of projects with European added value.
LIFE began in 1992 and to date it has co-financed some 4,200 projects throughout
the EU, contributing approximately 3.4 billion euros for environmental Protection.
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More information and contact

www.life-answer.eu

