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GENOCOV stands for Research Group on Biological Treatment and Valorisation of
Liquid and Gas Effluents. The group is composed by researchers of the Department
of Chemical, Biological and Environmental Engineering of the School of Engineering
at the Universitat Autònoma de Barcelona. GENOCOV has been recognized by the
Catalan University Quality System (AQU) as a reference research group (2009, 2013
and 2017 SGR).

GENOCOV, whose principal investigator is Prof. Javier Lafuente, has been active
over the last 25 years in the study of biological processes for the treatment of urban
and industrial water and gaseous effluents, with special emphasis on monitoring,
modelling and control of complex biological systems, both continuous and
discontinuous in the field of Chemical and Environmental Engineering.

The group is highly active in research, including: i) Coordination and participation in
several EU projects and other projects funded by the Spanish Government, ii)
Publication of more than 100 peer-reviewed publications in international journals
during the last 5 years and iii) Important participation in international conferences.

The research group activities are focused on Urban and Industrial Wastewater
Treatment, Valorisation of Effluents, and Characterization and Treatment of Gaseous
Effluents. Research activities are developed in the following main research areas:

▪Treatment and resource recovery of highly-loaded off-gases
▪Characterization and biofiltration of odorous effluents
▪ Industrial wastewater treatment 
▪ Recovery of biopolymers
▪ Microfluidic lab-on-a-chip platforms and (bio) sensors for process monitoring
▪ Urban wastewater treatment
▪ Fundamentals of bioelectrochemical systems
▪ Scaling-up of bioelectrochemical systems

Visit our website for further details at www.genocov.com
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Personnel of  the research group

Senior Researchers
Dr. Francisco Javier Lafuente Sancho, Professor
Dr. Juan Antonio Baeza Labat, Professor
Dr. David Gabriel Buguña, Professor
Dr. Mireia Baeza Labat, Associate Professor
Dr. Julián Carrera Muyo, Associate Professor
Dr. Albert Guisasola  Canudas, Associate Professor
Dr. Julio Pérez Cañestro, Associate Professor
Dr. María Eugenia Suárez-Ojeda, Associate Professor

Postdoctoral Researchers
Dr. Daniel González
Dr. Chiara Pasqualetti

PhD Students
David Camilo Cueto Eva Fernández Palacios
Xènia Juan Díaz Pia Oyarzúa
Franc Paré Cecillia Polizzi
Borja Solís Pilar Sánchez
CongCong Zhang Ana Vázquez
Aina Soler Javier Fuentes
Marina Serrano Óscar Guerrero
Rafael Valdés Jordi Rodríguez
Laia López Xudong Zhou

Technicians
Lorena Ferrer
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Main research areas

Treatment and resource
recovery of highly-loaded
off-gases

Biological reactors for waste gases
treatment are known to work-well for the
treatment of large flows of gas containing
low concentrations of pollutants. We have
been developing a range of processes to
expand their capacities to treat gas
effluents containing high concentrations of
pollutants. If possible, processes developed
target the valorisation rather than the
simple removal of pollutants.

The main cases under study are:
- Desulfurization of combustion off-gases, in this case the removal of SO2 for elemental S
recovery
- Biogas and other energy-rich gases desulfurization, that is the biological removal of H2S for
biogas upgrading
- Composting off-gases containing large loads of NH3

2020 topics

1) Modelling study on sulfate reduction using crude glycerol in UASB reactor
2) Kinetic evaluation of biological sulfate reduction: Experimental and modelling study
3) Characterization and monitoring of microbial diversity during the long-term 

performance of a sulfidogenic UASB using crude glycerol as electron donor
4) Recovering carbon and elemental sulfur from contaminated matrices by exploiting 

crude glycerol

Leading researchers
David Gabriel Buguña – david.gabriel@uab.cat 
Javier Lafuente Sancho – javier.lafuente@uab.cat
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Modelling study on sulfate reduction 
using crude glycerol in UASB reactor

Motivations
Sulfate is an anion, which widely presents in natural environments. However, high concentration of sulfate can be toxic
to aquatic life. Under anaerobic conditions, sulfate-reducing bacteria (SRB) can reduce sulfate to hydrogen sulfide,
which is poisonous and corrosive. Therefore, many industrial sites generate gases or wastewaters containing sulfate,
that require further treatment. As an alternative to costly physical-chemical technologies, environmentally friendly,
biological processes arose recently. One way is that sulfate is reduced to sulfide in an anaerobic reactor such as an
UASB and subsequently, sulfide is partially oxidized to elemental sulfur in a second bioreactor under microaerobic or
anoxic conditions. In this work, a 2.5 L of Upflow Anaerobic Sludge Blanket (UASB) reactor was operated to treat
sulfate rich wastewaters using crude glycerol as carb0on source. The mechanisms of sulfate reduction using glycerol
was set up by activity test (Fig.1). The stoichiometric equations involved in the mechanism is shown in Fig.2. Modelling
is showing as an efficient tool to test whether the experiment results follow the established mechanism, and calibrate
and predict UASB performance.

Research topics
• Activity tests
• Mathematical calculations
• Modelling including calibration and validation

Challenges
• As shown in Fig.3, the modelling data established

by the mechanism follows the experiment data,
but this calibration is specific to this experiment
data. It needs to validate from other experiments.

• It requires to get suitable parameters
• It still needs to test whether the kinetics and

parameters that get from activity tests and
literatures are well fitted to UASB reactor.

Fig. 1 The main mechanism of biodegradation of 
glycerol and sulfate reduction
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Xudong Zhou, PhD
Xudong.Zhou@uab.cat

Student: Xudong Zhou
Supervisors: David Gabriel 

Xavier Gamisans 
Antoni Dorado

Fig. 3 The experiment and modelling results of 
anaerobic bioconversion fed with pure glycerol 

and sulfate

Fig. 2 The stoichiometric equations of glycerol fermentation and 
sulfate reduction



Kinetic evaluation of biological sulfate 
reduction: Experimental and 

modelling study  David Cueto, PhD student 
davidcamilo.cueto@uab.cat

Student: David Cueto Ferreira
Supervisors: David Gabriel,

Juan Baeza and Mireia Baeza

Motivations
Anthropogenic activities such as mining, fossil fuel combustion and inappropriate
treatment of wastewaters can trigger great sulfur release to the atmosphere and to
waterbodies. Biological treatment process has emerged as economically and
environmentally efficient to phase these problems.
In that sense, the study and characterization of bioreactors, in which sulfate reducing
bacteria (SRB) able to perform these treatments, is worth and essential.
Herein, the study aims to study the kinetic, experimentally and through mathematical
modelling, of SRB in a gas-lift reactor (GLR).

Research topics
• Kinetic parameters estimation of SBR.
• Mathematical model setup and sensitivity analysis.
• Calibration and estimation of kinetic parameters.

Challenges
• To evaluate consumption rates in the GLR under different sulfate concentrations.
• To evaluate consumption rates in the GLR under different dissolved sulfide (TDS) concentrations.
• To develop a mathematical model for the system under study.
• To perform a sensitivity analysis and a model calibration based on the experimental results.

Plant description
The system studied is the one shown in Figure 1. The reactor has a volume of 6.75 Liters and is divided into 3 parts:
the gas diffusion in the bottom, the mixing zone in the middle and the 3-phase separator on the top. During the
experiments, the gas was continuously fed in the reactor (80 % H2 and 20 % CO2) while mineral medium (MM) was
always renewed after each batch test.
The experiment and model results are shown in Figure 2 in which the specific sulfate consumption rate is depicted
against the initial sulfate and TDS concentration in each graphic, respectively. The specific growth rate (µmax), the
half saturation constant regarding sulfate (kS-ST) and the sulfide inhibition constant (ki) was found to be highly
sensitive to the model and the calibration resulted to be as follow: µmax= 0.003 [h-1], kS-ST= 3.1 [mg S-ST L-1], ki= 176
[mg TDS L-1].
Future work aims to study the sulfate reduction in the GLR working in a sequential batch mode to enhance solid
retention and increase treatment rate.

Figure 2. Specific consumption rate regarding initial sulfate and TDS concentrations.
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Figure 1. GLR configuration.
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Characterization and monitoring of 
microbial diversity during the long-term 

performance of a sulfidogenic UASB 
using crude glycerol as electron donor Eva.Fernandez.palacios@uab.cat

Eva Fernández Palacios, PhD

Student: Eva Fernández Palacios
Supervisors: Dr. David Gabriel and
Dr. Mabel Mora from Uvic (BETA)

Motivations
For a long time, biological reactors have been
considered as a “black box” where microbiological
phenomena taking place were not elucidated.
However, over the last decades, research on
microbial communities’ dynamics in engineered
biosystems has gained interest. A previous study
from this group highlighted the potential of crude
glycerol utilization as a possible carbon source to
reduce sulfate in an anaerobic bioreactor (UASB
reactor) treating sulfate laden wastes. Throughout
the operation of the sulfidogenic UASB reactor,
the microbiological analysis of granular biomass
will be carried out, as well as the inoculum,
through Ilumina sequencing to get information
about the links between the microbial community
structure and the bioreactor performance.

Research topics
• Sulfate removal from S-rich effluents.
• Valorization of flue gases or other S-rich effluents and

organic waste streams as bioenergy and sulfur.

Challenges
• Study the links between the microbial community

structure and the bioreactor performance, evaluating
the microbial stratification in the sulfidogenic UASB
reactor under low up-flow velocity regime (≈0.25 m h-1)

• Examine the temporal dynamics of the microbial
populations during constant TOC/S ratio and correlate
physical-chemical parameters with microbiological
changes to explain better the dynamics of the process.

Results
Long-term performance of a sulfidogenic UASB reactor
under constant loading rate can be achieved and lead to
highly dynamic conditions. Microbial communities
specialized in more specific functions and SRB populations
were selected according to operating conditions. The non-
acetate degrader Desulfovibrio was found to be the most
abundant SRB genus detected. The decrease in TOC
removal efficiency was linked to the increase in acetate
concentration that was related to the wash out of
methanogens.

Figure 1. UASB long-term performance
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Recovering carbon and elemental 
sulfur from contaminated matrices by 

exploiting crude glycerol
chiara.pasqualetti@uab.cat

Chiara Pasqualetti, PhD

Student: Chiara Pasqualetti
Supervisors: Dr. David Gabriel,

Dr. Simona Di Gregorio,

Motivations
The combustion of sulfur containing matter results in SOx formation
which causes health impacts, acid deposition in the environment and
visibility depletion if released to the atmosphere. The main goal of this
research is to exploit the SOx contained in flue gases focusing on the
biological reduction sulfate to sulfide using crude glycerol as carbon
source. To achieve this goal, different analysis methods are required.

Research topics
• Liquid, gases and solids sampling from UASB reactor.
• UASB recirculation
• Sulfide production feeding SRB with glycerol
• 18S and 16S molecular analysis

Up-flow Anaerobic Sludge Blanket reactor

Challenges
• To optimize the UASB efficiency in order to

maximise the sulfide production
• To acquire knowledge on the recirculation approach

in order to avoid the glycerol accumulation
• To provide a full and reliable inventory of sulfate,

sulfide, TOC both in the UASB influent and effluent
• To acquire knowledge on both bacteria and eukarya

presence in the anaerobic sludge

Plant description
The sulfate reduction process was carried out in a 2,5L
UASB reactor exploiting the recirculation approach for
90 days, using 1L of an anaerobic sludge and crude
glycerol as carbon source.
Both physical-chemical procedures and molecular
biology techniques were used to get a broad knowledge
of the anaerobic process.
In this work, The UASB reactor allowed the reduction of
sulfate producing a high sulfide concentration reaching
a good reactor efficiency.
Moreover, the Bacteria and Eukarya analyses were
performed and both methanogenic and sulfate reducing
bacteria were present in the inoculated anaerobic
sludge.
This research could be not only technologically and
economically feasible, but also beneficial from the
environmental point of view. Figure 3. Bacteria (left) and Eukarya (right) diversity in the 

inoculated anaerobic sludge.

Figure 1. UASB reactor. The blue arrow indicates the 
recirculation approach
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Main research areas

Characterization and
biofiltration of gas effluents

Odours from industrial facilities are a mixture of a
large list of simple and complex volatile, organic
and inorganic compounds that produce a
physiological response in the pituitary gland. We
measure odour by dynamic olfactometry while
the inventory of the compounds of gas samples is
assessed by TD-GC/MS.

Also, Green House Gases (GHG) such as methane and nitrous oxide from a range of sources
are characterized to either assess the carbon footprint of different processes and to
determine operational strategies for emissions reduction and/or treatment.

Overall we are able to run complete characterization of waste gases from a variety of
industrial sites such as composting piles, biofilters, WWTPs, Municipal Solid Waste Treatment
Facilities, sewer networks, etc. We have a large expertise in biofiltration of odorous effluents
by seeking new packing materials and the optimization of the operational conditions of
biofilters to maximize the removal of pollutants.

2020 topics
1) Characterization of the gaseous & odour emissions from the composting of

conventional sewage sludge (in collaboration with GICOM-UAB and Beta Group –U.
Vic)

Leading researchers

David Gabriel Buguña – david.gabriel@uab.cat 
Javier Lafuente Sancho – javier.lafuente@uab.cat
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Characterization of the gaseous & 
odour emissions from the composting 

of conventional sewage sludge
daniel.gonzalez.ale@uab.cat

Daniel González Alé, PhD

Student: Daniel González Alé
Supervisors: Dr. David Gabriel,

Dr. Antoni Sánchez from GICOM and
Dr. Joan Colón from UVic

Motivations
During processing of solid wastes and wastewater, generation of gases
with complex mixtures of compounds creates odour concerns and
environmental issues. The main goal of this research is to provide a full
and reliable inventory of VOCs, odours and other gases such as GHGs at
different facilities. To achieve that, it is necessary to apply different
types of sampling and analysis methods.

Research topics
• Gas sampling and analysis methodology.
• Characterization and quantification of the gaseous emissions

generated in different sewage sludge biological treatment processes.
• Odour impact assessment.

Conventional sewage sludge composting process

Challenges
• To assess the conventional sewage sludge (SS)

composting process performance at bench-scale.
• To increase knowledge on the gaseous and odour

emission generated by this treatment process.
• To provide a full and reliable inventory of VOCs,

odours and GHGs emitted during the composting
of conventional SS.

Plant & work description
The SS composting process was carried out in a 100 L
reactor using about 40 kg of a mixture of conventional
non-digested SS, diatomaceous earth as co-substrate
and pruning waste as bulking agent.
In this work, a follow-up of the composting process
performance was done, focusing on the emission of
VOCs, NH3, H2S, CH4, N2O and odour to provide a
starting point in view of assessing its environmental
impact.
Moreover, an inventory of the specific VOCs emitted
during the whole composting process was obtained.
With this information, the specific VOCs with a major
contribution to odour were assessed.

GHGs and odour emission factors (OEFs) of the
SS composting process

CH4 (kg CO2eq · Mg-1 DM-SS) 3.83

N2O (kg CO2eq · Mg-1 DM-SS) 2.26·102

OEF (ou·Mg-1 DM-SS) 2.68·107

Table 1. GHGs and odour emission factors for the 
composting of conventional SS

Figure 2. Evolution of the odour emission rate (OER) 
measured during the SS composting process

Figure 1. 100 L composting reactor
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Main research areas

In this line we study different strategies to
treat industrial wastewater contaminated
with toxic or recalcitrant compounds and
nutrients by using advanced biological
treatments (granular biomass for example),
chemical oxidation processes or combined
chemical and biological processes. Despite
all the processes available for the treatment
of industrial wastewater, it is still a difficult
task to select a single treatment option for
these wastewaters.

The selection of the most appropriate treatment depends on several challenging factors: the
presence of nutrients, the nature and the concentration of the recalcitrant compounds and
the transient or continuous presence of these compounds in industrial wastewaters. In
addition, the load applied to the treatment plays an important role with regard to the
technic, economic and environmental performance of the proposed treatment.

Industrial wastewater treatment

2020 topics
1) Evaluating molecular approaches to study anammox community at mainstream

conditions
2) Towards an integrated removal of nitrogen and sulphur in biological treatments of

tannery-like wastewaters
3) Study of dissolution and recovering process of cotton in Ionic Liquids

Leading researchers

Julián Carrera Muyo – julian.carrera@uab.cat
María Eugenia Suárez-Ojeda – mariaeugenia.suarez@uab.cat
Julio Pérez Cañestro – julio.perez@uab.cat
David Gabriel@uab.cat

13

Departament 

d'Enginyeria Química, 

Biològica i Ambiental



Evaluating molecular approaches to study 
anammox community at mainstream 

conditions Pía Oyarzúa Alarcón, PhD

Motivations
Current investigations on anaerobic
ammonium oxidation (Anammox) are
focused on its application in the mainstream
of a wastewater treatment plant (WWTP). A
wide variety of molecular approaches are
used to study this community, however,
biases in each approach are not always
considered.

Research topics

• To apply different molecular approaches
to study mainstream anammox
community (Amplicon sequencing,
metagenomics, qPCR).

• To assess the dynamics of bacterial
communities in mainstream anammox
reactor at different operating
temperatures.

Challenges
• To establish the best molecular

approach(es) to study bacterial and
anammox communities on granular-
sludge anammox reactors.

• To determine the dynamic evolution and
synergies of the bacterial communities for
autotrophic biological nitrogen removal
working at mainstream conditions.

Preliminary Results
Five molecular DNA-based approaches
were evaluated to study the diversity and
composition of the anammox community
in anammox reactors: one working with
synthetic wastewater and another one
working at mainstream conditions. Relative
abundances obtained from amplicon
sequencing using universal primers 515F-
806R and specific anammox primers 368F-
820R were consistent, while the universal
primer set 515F-909R did not detect
anammox bacteria despite its high
coverage of Planctomycetes in silico. The
metagenomic approaches showed
different resolutions at the genus level. The
16S rRNA reads showed lower assignment
capacity, while the functional taxonomy
had a resolution at the species level.
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pia.oyarzua@uab.cat

Student: Pia Oyarzúa Alarcón.
Supervisors: Dr. María Eugenia Suárez-Ojeda  (UAB-Spain)

Dr. Claudia Etchebehere (IIBCE-Uruguay)

At mainstream conditions

Enriched anammox 
reactor with synthetic 

wastewater

Figure 2. Granular –sludge anammox reactors studied for 
anammox community identification.

Figure 1. Experimental scheme to evaluate molecular 
approaches to study mainstream anammox community.



Towards an integrated removal of nitrogen 
and sulphur in biological treatments of 
tannery-like wastewaters 

cecilia.polizzi@uab.cat
Cecilia.polizzi@unifi.it

Cecilia Polizzi,

Motivations

This research is intended to gain knowledge on the challenging integration of biological removal of Nitrogen
(N) and Sulphur (S) trough autotrophic anaerobic processes. Industrial wastewaters generated from
tanneries, mines and part of the chemical sector are rich in N and S compound: the former is generally
removed through conventional nitrification-denitrification; the latter through physic-chemical treatment.
The challenge of the research is to assess the feasibility of anammox process to real pre-treated tannery
wastewater as well as to gain knowledge on S-laden partial denitrification with the perspective of their
synergic integration.

Research topics
• Anaerobic ammonium oxidation of tannery-like wastewaters
• Mineral precipitation on granular biomass
• Partial denitrification coupled with sulphide oxidation

Challenges
• The anammox process has been studied during the

start-up of 7L gas-lift reactor, fed with synthetic
wastewater.

• Inhibition tests with pre-treated vegetable tannery
ww and saline synthetic medium were conducted to
test possible inhibitory effect of the recalcitrant COD
fraction of the real wastewater as well its high
salinity.

• Partial autotrophic denitrification (PAD) has been
challenged in a suspended-biomass CSTR, operated
as an ideal chemostat and fed by sulphide and nitrate
(synthetic medium). The influence of influent S/N
ratio and SRT on the nitrite production were tested.

Experimental results
• Mineral precipitation was observed on the surface of

the AMX granules during the gas-lift operation (Fig.1)
and an extensive study was conducted for the
characterization of the mineral composition and
morphology.

• Inhibition tests showed that salinity rather than the
recalcitrant COD fraction seemed to be the actual
disturbing agent during AMX activity tests (Fig.2).

• Nitrite accumulation rates up to 70% has been stably
obtained at different S/N and SRT values. S/N
showed to be a crucial parameter for obtaining stable
nitrite accumulation. The system also shown
significant resilience to daily S/N variations (Fig.3). Figure 3. Nitrate conversion in the PAD reactor

Figure 2. Inhibition test on anammox biomass
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Figure 1. Mineral precipitation on anammox granules

Student: Cecilia Polizzi
Supervisor: David Gabriel

Giulio Munz  (University of. Florence)

mailto:cecilia.polizzi@uab.cat
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Study of dissolution and recovering 

process of cotton in Ionic Liquids

Rafa Valdés, PhD candidate
rafaelluis.valdes@e-campus.uab.cat

Student: Rafa Valdés
Supervisors: Paqui Blánquez and Albert Guisasola

Motivations
The textile industry is the second most contaminant industry in the

world. The amount of air and water that is polluted needs to be

reduced drastically, as well as the consumption and use of new

clothes.

Currently, there is a need of changing the current lineal economy

into a circular economy. If this action is taken into the textile

industry, it will change the way of production that it is currently

being used and it will also motivate to recycle the clothes and have

them as a source of textile materials.

The objective of the investigation is to find a way to recycle clothes

into textile yarns obtaining them with the best possible quality.

Nowadays, this process is being studied with ionic liquids and also,

their good properties to dissolve cotton.

Challenges
Ionic liquids are fluids compound only by ions, working like salts,

with a low melting point. They are formed by an anion and a

cation. The cation interacts with the oxygen atoms of the cellulose

and the anion interacts with de hydrogen of the O-H bonds of the

cellulose. These interactions break the hydrogen bonds between

the cellulose molecules and create new bonds with the ionic liquid.

This way, the cellulose can be dissolved in ionic liquid.

We will study how 3 different ionic liquids (1-Allyl-3-

Methylimidazolium Chloride (AMIMCl), 1-Buthyl-3-

Methylimidazolium Chloride (BMIMCl), 1-Buthyl-3-

Methylimidazolium Acetate (BMIMAcetate)) perform at different

temperatures (80ºC, 85ºC, 90ºC, 95ºC and 100ºC) with different

weight percentages of cotton (2%, 4%, 6%, 8% and 10%) to

understand the capacity of each ionic liquid for the recovery of

cotton.

Cotton recovery Is achieved by adding water. Then, cotton

coagulates and can be recovered. However, the bottleneck of the

process is the recovery of ionic liquid. The loss of ionic liquid is the

critical point to optimize because of the elevate cost.
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Research Topics
• Study the behavior of ionic liquids at 

different temperatures.

• Characterize the cotton-ionic liquid 

mixtures in different situations.

a b c

d e

Figure 1. Cotton-BMIMAcetate mixtures
with different %wt of cotton: 2%wt of
cotton (a), 4%wt of cotton (b), 6%wt of
cotton (c), 8%wt of cotton (d) and 10%wt
of cotton (e).

Figure 2. Coagulated cotton during tis
recovering process.



Main research areas

Recovery of Biopolymers

The new generation of wastewater treatment facilities should include the recovery of
resources as added-value products. In this sense, this theme proposes the production of
biopolymers (polyhydroxyalkanoates-PHA- or exopolymeric substances-EPS-) in parallel to
the biotreatment of wastewater.

PHAs have properties similar to
polyethylene and polypropylene
and the large number of
copolymers available opens the
potential of synthesising
biopolymers with tailored
properties. So far, we are working
in the enrichment of mixed
populations able to meet two
objectives, elimination of
pollutants and production of
biopolymers. Also, we are working
in optimising the recovery process
of the biopolymers from the
biomass.

2020 topics

1)  Acidogenic fermentation of high-COD wastewaters to produce VFA streams with a 

constant composition in a SBR reactor

Leading researchers

María Eugenia Suárez-Ojeda – mariaeugenia.suarez@uab.cat
Juan Antonio Baeza – juanantonio.baeza@uab.cat
Julián Carrera Muyo – julian.carrera@uab.cat
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Acidogenic fermentation of high-COD 
wastewaters to produce VFA streams 
with a constant composition in a SBR 

reactor ana.vazquez.fernandez@uab.cat
Ana Vázquez Fernández

Student: Ana Vázquez Fernández
Supervisors: Julián Carrera Muyo
and María Eugenia Suárez Ojeda

Motivations
In recent years, the production of volatile fatty acids (VFAs) by anaerobic fermentation of different carbon sources
has gained interest as an alternative to the traditional processes starting from petrochemical resources. VFAs are
value-added products for the chemical industry as they are considered building blocks. Moreover, VFAs have also
potential applications as renewable feedstocks in several processes, to name a few: polyhydroxyalkanoates (PHA)
synthesis, production of electricity in microbial fuel cells (MFCs), production of hydrogen, production of biofuel or as
organic matter source for biological nutrient removal.

In our research, our goal is to develop a continuous process to produce VFA-rich streams, which are then converted
into PHA in subsequent steps (Figure. 1). Recently, PHAs have attracted attention because they are biodegradable
and bio-based plastics with good mechanical properties, that would replace the petroleum-based ones. In order to
compete economically with conventional plastic production, PHAs must be obtained from VFAs produced from
waste in a microbial mixed process. Among different PHA polymers, poly(hydroxybutyrate-co-hydroxyvalerate)
(P(HB-co-HV)) has been selected as the one with best mechanical properties. To obtain P(HB-co-HV) in the
following stages, the effluent of the acidogenic reactor must be composed mainly by acetic acid and propionic acid.

Research topics
• Factors impacting VFA production yield
• Factors impacting VFA distribution in the

effluent
• Co-digestion of several substrates

Challenges
• To learn how to direct the acidogenic fermentation

process to obtain the desired profile of VFAs by
tunning the operational conditions and by mixing
different kinds of substrates

• To acquire knowledge on how to maintain the VFA
profile constant despite the seasonality of the
wastewaters used

• To understand how to inhibit the methanogenic
activity that would avoid the VFAs accumulation

• To keep the operation of the reactor stable and
maintain the pH over values that could affect
acidogenic activity in spite of VFAs accumulation

Figure 1. Scheme of the different stages of the PHA
production process from high-COD wastewaters.

Figure 2. SBR acidogenic reactor.

18



Main research areas

Microfluidic lab-on-a-chip platforms and 
(bio) sensors for process monitoring

2020 topics

1) Inkjet-printed sensing platform for the detection of H2S and pH
2) New composites for environmental and clinical applications
3) Synthesis and characterization of reduced graphene oxide decorated with metal

nanoparticles

Leading researchers
Mireia Baeza Labat – mariadelmar.baeza@uab.cat
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• Electrochemical

• Optical

Technologies

Materials

(Bio)sensors

• Graphite

• Graphene

• CNTs

• NPs

• CNHs

• Inkjet Printing

• 3D Printing

• Screen Printing
A crucial challenge to address in
biotechnological processes is the
development of automated devices
for real-time monitoring of
chemicals involved. The ever-
increasing demand of remote
autonomous field deployable
analytical systems has become the
driving force behind the different
strategies born.
In this scenario, microfluidic lab-on-
a-chip platforms excel, offering
continuous tracking of chemical
agents in an integrated miniaturised
fashion outstripping traditional
systems. With the recent advance in
printing technologies, highly
complex microfluidic devices can be
fabricated at low-cost in a rapid
manner, making microfluidics more
accessible to end users.

Departament 

d'Enginyeria Química, 

Biològica i Ambiental



Inkjet-printed sensing platform for the 
detection of H2S and pH 

franc.pare@uab.cat
Franc Paré Estalella, PhD

Student: Franc Paré Estalella
Supervisors: Dr. Mireia Baeza Labat

Dr. Gemma Gabriel Buguña from IMB-CNM
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Motivations
Heavy industrialization has produced the accumulation
of hazardous chemical compounds, disrupting many of
their natural cycles of regulation. This has led to severe
consequences in terms of environmental damage and
human health issues. In order to combat the further
spread of contaminants, several new treatments have
been developed for wastewaters and effluents. In order
to effectively implement them there has also risen the
need for new miniaturized, robust, durable and fast
sensing platforms. In order to produce them, many
innovative technologies have been developed. Among
them, inkjet printing outstands as an economic, highly
reproducible and capable of mass production method.
It can produce small, flexible and conductive devices
(Figure 1) without need for masks.

Research topics
• Gas sampling and analysis methodology.
• Characterization and quantification of the gaseous

emissions generated in different sewage sludge
biological treatment processes.

• Odour impact assessment.

Challenges
• To increase the sensors repeatability and

robustness and lifetime.
• To fully build the platform through an automated

process by means of inkjet printing.
• To characterize the response of the sensors

according to the reactor’s needs.
• To incorporate the final platform into a bioreactor

and effectively monitor its activity.

Figure 1. Inkjet printing sensors are 
small and flexible

Sensors descriptions
The platform is composed of an amperometric sensor
for H2S detection and a potentiometric pH sensor
(Figure 2). Hydrogen sulphide concentration is
quantified by applying a potential higher than -0,1 V
and measuring the resulting current when the signal
stabilizes. By continuous addition of H2S solutions of
known concentration the response of the sensor is
characterized (Figure 3), allowing the measurement of
samples with unknown concentration.

Figure 2. H2S  inkjet printing sensor layer by layer schematics  

Figure 3. Calibration of  the hydrogen 
sulphide sensor

The pH concentration is quantified by applying a
current of 0 A, leaving the circuit open, and measuring
the resulting potential when the signal stabilizes.
Calibration follows the same procedure as for H2S
sensor.



New composites for environmental 
and clinical applications

Laia.lopez@uab.cat
LaiaLópez Fernández, PhD

Student: Laia López Fernández
Supervisors: Dr. Mireia Baeza
Dr. Cristina Palet from UAB

Motivations
Nowadays, due to industrial activities, metals and emerging pollutants can be found in the environment in
hazardous concentrations. For that reason, several instrumental techniques such as AAS, ICP, HPLC, GC and
spectrophotometry, have been developed for the determination of metals or drugs with enough sensitivity to suit
most of the environmental needs. Nevertheless, such techniques require an extensive sample preparation,
expensive equipment, specialized technicians to perform those analysis and, due to the equipment used, they are
not portable. In order to avoid these issues, alternative methodologies can be used. Good examples are
electrochemical techniques, such as voltammetry or impedance spectroscopy. These techniques offer some
advantages, like a relatively short time of analysis, low-cost equipment, no specialized personnel are required, the
equipment can be portable and can be used to monitor a reactor or some other systems. .

Research topics
• Composite electrodes
• Mercury nanoparticles
• Electrochemical techniques

Challenges
• To optimize the conductor material used.
• To optimize the parameters of the electrochemical techniques used.
• To have more information about the mercury nanoparticles.

Results
In order to build the most suitable electrode to analyse
metals ions: Cd2+, Pb2+ and Cu2+ using Square-Wave Anodic
Stripping Voltammetry (SWASV). Some carbon materials like
graphite, carbon nanotubes and reduced graphene oxide
were tested. The most optimum electrode composition was
20% of graphite.
To improve the detection limits and to increase the
sensitivity of the selected electrode, two types of mercury
nanoparticles were applied on the surface of the electrode by
drop-casting. Hg+Polymer 1 shows the best response for
these metals (Fig.1.).
In addition, the analysis of the three metals were performed
simultaneously and in real samples obtaining positive results.
The next step would be to apply these modified electrodes to
new analytes such as ibuprofen or cephalosporins.
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Fig. 1. Calibration curves for each metal

Hg+Polymer 1 

Hg+Polymer 2 

Pol1+(Hg+Pol. 2 )

20% Graphite 



Synthesis and characterization of 
reduced graphene oxide decorated 

with metal nanoparticles
Jordi.Rodriguez.rodriguez@uab.cat

Jordi Rodríguez Rodríguez, PhD

Student: Jordi Rodríguez Rodríguez

Supervisors: Dr. Mireia Baeza Labat

Motivations
Analytical chemistry is a multi-disciplinary science where nanotechnology has acquired a relevant presence. This
fact is due to the great advances in the development and discovery of new nanomaterials. Since the isolation and
characterization of a single layer of graphene In 2004 by Konstantine Novoselov and Andre Geim, graphene has
become a material of great interest due to the unique electrical, thermal and mechanical properties that this
material posses with respect other carbonaceous and 2D materials.
Herein we present the synthesis and characterization of reduced graphene oxide (rGO), synthetized by the
Hummers method. In order to enhance the electrochemical properties of the conducting material, rGO has been
functionalized with metal nanoparticles, such as Ag, Au, Pd and bimetallic NPs of Au/Pd. These new
nanomaterials was used as conducting material for the preparation of graphene nanocomposites electrodes.

Challenges
• The synthesis of rGO by Hummers method

using different types of graphite.
• The characterization and functionalization of

rGO with metal NPs.
• Development of graphene nanocomposites

electrodes for electroanalytical purpose.

Results
The synthesis of rGO starts from the oxidation of
graphite by the Hummers method, obtaining
graphene oxide (GO). After that, GO is reduced
with NaBH4 in order to enhance the electronic
properties. The synthesis of rGO was carried out
using different graphite as starting materials. The
nanomaterials synthetized, show physical
differences that will notably influence the
electronic properties of the rGO. (Figure 1)

rGO functionalized with metal nanoparticles was
synthetized taking GO and the metal salt
precursor, following by a simultaneous reduction of
the metal precursor and GO, obtaining a hybrid
material (M-NP@rGO). (Figure 2)

Figure 1. (A,B) TEM and SEM images of rGO1.
(C,D) TEM and SEM images of rGO2.

Figure 2. TEM images of rGO functionalized with Metal NPs
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Research topics
• Reduced graphene oxide
• Metal nanoparticles
• Nanocomposites

50 nm 50 nm



Main research areas

2020 topics

1) Measuring and modelling N2O emissions in WWTP
2) Study of the granulation process start-up in a partial nitritation system
3) Combining anammox with heterotrophic denitrifying bacteria in a single-stage reactor 

for effluent polishing at mainstream conditions
4) Optimization of Side-Stream EBPR in Water Resource Recovery Facilities
5) Fate of hydroxylamine in the nitrogen cycle

Leading researchers
Juan Antonio Baeza Labat – juanantonio.baeza@uab.cat
Albert Guisasola Canudas – albert.guisasola@uab.cat
Julián Carrera Muyo – julian.carrera@uab.cat
Julio Pérez Cañestro – julio.perez@uab.cat
María Eugenia Suárez-Ojeda – mariaeugenia.suarez@uab.cat

Municipal wastewater treatment was the first research line
developed at GENOCOV. The first studies were related to
the experimental evaluation of configurations for organic
matter, nitrogen and phosphorus removal and hence we
have twenty years of experience in nitrification,
denitrification and Enhanced Biological Phosphorus
Removal (EBPR). In addition, we have developed
configurations and control systems for achieving stable
partial nitrification since 2003.

Urban wastewater treatment

Current projects are focused in performing a deep redesign of conventional WWTP,
transforming these plants into resource recovery hubs with lower energy requirements than
conventional processes. Modelling and control techniques are a great expertise of the research
group that is widely applied in all of our projects. We are currently studying recovery of
biopolymers as polyhydroxyalkanoates, the combination of EBPR with recovery of phosphorus
as chemical precipitate (as struvite), EBPR for low COD wastewaters, mainstream
implementation of Anammox for nitrogen removal and increasing methane recovery during
anaerobic digestion (biogas upgrading).

23

Departament 

d'Enginyeria Química, 

Biològica i Ambiental



24

Borja Solís Duran
borja.solis@uab.cat

Student: Borja Solís Duran
Supervisors: Juan A. Baeza and Albert Guisasola

Motivations
Improving nutrient recovery efficiency during wastewater treatment is essential in order to reach a circular
economy scenario in wastewater management. In this sense, the SMART-Plant project (Scale-up of low-
carbon footprint Material Resource Recovery Techniques, EUH2020, GA 690323) aimed to prove the
feasibility of novel wastewater technologies at pilot-scale where nutrient recovery is promoted together
with a reduction of energy consumption and carbon footprint.
This research shows the results of the implementation of one novel configuration of SMART-Plant project
names as SCEPPHAR (Short-Cut Enhanced Phosphorus and PHA Recovery). This technology aimed to
recover phosphorus and nitrogen as struvite, recover polyhydroxyalkanoates (PHA) and reduce the carbon
and energy requirements while obtaining a high effluent quality.

Challenges

- Prove the performance of the novel technology
at pilot scale treating real wastewater

- Optimize the configuration to enhance the
resource recovery efficiency while reducing
carbon and energy requirements

- Prove the low carbon footprint of the
configuration in regards of GHG emissions

Research Topics

- EBPR

- Resource recovery (P, N and PHA)

- Partial nitrification

- GHG monitoring

Fig. 1 –SCEPPHAR pilot plant configuration.

Plant description

The pilot plant was located in Manresa WWTP
(Barcelona) and was based on two sequential batch
reactors (SBR), the first reactor (A1-HET) was
designed to perform the EBPR and the second
reactor (A2-AUT) was designed to nitrificate the
ammonium to nitrite (short cut N-removal).

The plant was operated two years. Short cut N-
removal was achieved by aeration and sludge
retention time control (Larriba et al., 2020).

High effluent quality was achieved during the
operation of the pilot plant. In addition, 45-63% of
inlet could be recovered as struvite and up to 9% of
inlet organic matter was recovered as PHA. GHG
emissions monitored were low compared to
conventional WWTPs since the average emission
factor of N2O, i.e. the mass of N2O-N emitted by the
inlet NH4

+-N, measured was 0.8±0.6%.

Long-Term Implementation of 
Mainstream SCEPPHAR. Resource 

recovery and GHG monitoring results



Time (d)

0 5 10 15 20 25 30 35 40 45 50

N
H

4
+

, 
N

O
2

- 
(m

g
 N

·L
-1

)

0

100

200

300

400

500

600

 N
O

3
 -

 (
m

g
 N

 ·
 L

-1
 )

  
  
 

0

50

100

150

200

250

300

 

Diameter SIze ( m)

0 200 400 600 800 1000 1200 1400 1600 1800 2000

%
 i
n

 v
o

lu
m

e

0

1

2

3

4

5

6

7

8

9

 Inoculum 

 t = 9 d  

 t = 22 d 

 t = 41 d  

 t = 70 d 

Study of the granulation process 
start-up in a partial nitritation 

system  

Motivations
Current nitrogen removal processes in WWTP require a high
demand of oxygen. Partial nitritation process combined with
anammox technology allows an effective and energetically
neutral alternative to conventional processes. In order to
obtain a successful and stable partial nitritation process, the
application of granular biomass reactors has been studied on
the grounds that stratified structure, high settleability and
higher retention of granular biomass, present operational
advantages compared with conventional sludge.

Challenges
• To acquire fundamental knowledge on the granulation

process of autotrophic aerobic sludge in a partial
nitritation system.

• To establish the design parameters and operational
strategy of granular reactors for the optimization of
granulation process start-up.

• To evaluate long-term stability of granular biomass
during continuous operation.

Plant description
The sludge granulation process has been carried out in a 8 L
modular air-lift reactor (Fig 1.a). To evaluate the effects of
the airlift reactor design in the development of a granular
sludge, the main design parameters as height to diameter
ratio and downcomer to riser ratio can be modified.
In order to develop a granular biomass performing a stable
partial nitritation from activated sludge, the air-lift reactor
worked under a sequential batch reactor (SBR) operation
mode. Under these conditions, mature granules were
selected by its settleability properties and the cell culture was
brought under shear stress forces by applying certain air flow
conditions. In this work, a follow up of the main properties of
the granular biomass such as settleability and granule size
was carried out (Fig 2.b). Further, effluent characterization of
the main metabolites involved in the partial nitritation
process were evaluated (Fig 2.a). The same procedure will be
performed for different reactor configurations.

Javier Fuentes Izquierdo, PhD student

Javier.Fuentes@uab.cat

Research topics
• Fundamental basis of granulation process.
• Operational and design parameters of granular reactors.
• Partial nitritation process.

Figure 1. (a) Modular airlift reactor schematic illustration; 
(b) partial nitritation airlift reactor.

Figure 2. (a) Partial nitritation process during SBR start-
up of granulation reactor; (b) granules size dispersion.

a b

a

b

Student: Javier Fuentes Izquierdo
Supervisors: Dr. Julio Pérez Cañestro,

Dr. Julián Carrera Muyo

NH4+ EFF 

NH4+ INF

NO2- 

NO3-  

Sludge granulation process
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Combining anammox with heterotrophic 
denitrifying bacteria in a single-stage 

reactor for effluent polishing at 
mainstream conditions

xenia.juan@uab.cat
Xènia Juan Díaz

Student: Xènia Juan Díaz
Supervisors: 

Dr. Julián Carrera
Dr. Julio Pérez

Motivations
The implementation of the partial nitritation/anammox (PN/A)
technology at mainstream conditions is an attractive alternative
towards autarkic urban wastewater treatment plants compared to the
conventional nitrification/denitrification process.

Research topics
Anammox and heterotrophic
denitrifying activity in a single-stage
reactor to enhance the robustness of
the PN/A process.

Challenges
Despite one-stage PN/A systems gained a lot of interest due to the
successful attained results at side-stream conditions and the lower
investment costs, two-stage systems have been recognized as a good
alternative to avoid the associated problems in terms of nitrate
production (i.e., nitrite oxidizing bacteria (NOB) proliferation) and of
anammox deterioration. Stable partial nitration has been reported at
low temperatures. Also, recent lab-scale studies reported successful
results of the anammox process at mainstream conditions (Reino et al.,
2017; Juan-Díaz, et al., 2020). However, nitrogen removal efficiency
(NRE) and effluent quality are still difficult to be optimized during the
PN/A process due to:

• the daily oscillations in influent flow-rates and nitrogen
concentrations.

• the maximum NRE can be of 89 % because of nitrate
production by anammox bacteria.

• the instability of the previous PN and high rate activated
sludge (HRAS) reactors due to NOB proliferation.

Results
• The combination of anammox and

heterotrophic denitrifying bacteria in a
single-stage reactor have been
pointed out as an option for effluent
polishing at mainstream conditions.

• By assessing substrate distribution
along the sludge bed, it was proved
that anammox and heterotrophic
denitrifying bacteria coexisted and
cooperated in a single UAnSB reactor.

• Despite acetate addition, COD
effluent concentrations agreed with
effluent quality requirements.

Figure 1. Up-flow anammox 
sludge bed (UAnSB) reactor 
feed with real mainstream 
wastewater and acetate.

n
o

C
O

D

C
O

D
 

a
d

d
it

io
n

C
O

D
 

a
d

d
it

io
n

n
o

C
O

D

Figure 2. Nitrogen species in the effluent during periods with and without COD
addition. Dashed red line indicates the effluent discharge limit (10 mg N L-1).
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Optimization of Side-Stream Enhanced 

Biological Phosphorus Removal in 
Water Resource Recovery Facilities

Congcong Zhang, PhD
congcong.zhang@e-campus.uab.cat

Student: Congcong Zhang
Supervisors: Juan A. Baeza and Albert Guisasola

Motivations
The two major causes of Enhanced Biological Phosphorus

Removal (EBPR) failure in full-scale WRRFs are the low COD of

wastewater and the presence of residual nitrate recycle to the

anaerobic zone. External carbon addition not only increases the

cost but also the process carbon footprint.

This study proposes the incorporation of a side-stream sludge

fermenter (SSSF) into the current anaerobic/anoxic/aerobic (A2O)

configuration to obtain a much more stable C/N/P removal: the

side-stream EBPR (S2EBPR).

Challenges
• To explore the limits of the A2O configuration under COD 

limitation
• To build and operate a S2EBPR system
• To optimize the S2EBPR system to achieve good performance 

with low COD wastewater

Plant description
The initial A2O configuration consists of three continuous

stirred tank reactors for simultaneous C/N/P removal, with

anaerobic reactor (R1, 28 L), anoxic reactor (R2, 28 L) and

aerobic reactor (R3, 90L) and settler (50 L). The three reactors

are monitored on-line with DO, pH and temperature probes

connected to multimeters. On-line data are measured with a

data acquisition card (Advantech PCI-1711) connected to a PC,

with LabWindows CVI software for process monitoring and

control. DO and pH in R3 are kept at 2 mg/L and 7.5. The

system is operated in room temperature. SRT will be

maintained about 10 days.

Once the A2O operation has been studied, an additional side-

stream fermentation reactor (SSSF) will be installed to

ferment part of the external recycle sludge which will be

introduced in R1 to provide additional VFA for PAO. The VFA

content from SSSF will be analyzed, and the optimum HRT of

the SSSF will be determined. The microbial community will be

monitored by FISH and sequencing.

Table 1. COD feed composition. (The initial COD is
about 500 mg/L, when the system reaches steady
state, the COD concentration will be decreased 10%)

Figure 1. The integration of A2O and SSSF configuration 
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Research Topics
• EBPR operation with low COD influent

• Improvement of EBPR stability by 

integrating side-stream fermentation

Composition Percentage

sodium propionate 30%

sucrose 30%

acetic acid 30%

sodium glutamate 10%



Fate of hydroxylamine in the 
nitrogen cycle

a.solerjofra@tudelft.nl

Aina Soler-Jofra 
visiting PhD candidate

Student: Aina Soler-Jofra
Supervisors: Dr. Julio Pérez , UAB

Prof. Mark C.M.  van Loosdrecht TU Delft

Motivations
Regularly, when looking into nitrogen related processes and
conversions, substrates and products are the main focus of
interest. However, the deeper understanding of the nitrogen cycle
microorganisms, the discovery of new microbial conversions and
the growing concerns about greenhouse gas emissions have
brought attention to some of the intermediates involved in the
nitrogen conversions. The most studied intermediates so far, are
NO and N2O due to their potential as greenhouse gases. Thus,
huge research efforts have been done to further understand
NO/N2O production pathways.

Similarly, hydroxylamine is known to be an intermediate during
aerobic ammonium oxidation by ammonium oxidizing bacteria
(AOB), ammonium oxidizing archaea (AOA) and complete
oxidizing bacteria (comammox) (Fig. 1). It transiently accumulates
during nitrification, and it is also a known source of NO and N2O
emissions. Thus, the impact and conversion of hydroxylamine
during chemical and biological conversions of the nitrogen cycle
have been investigated.

Research topics
• NO and N2O emissions in the nitrogen cycle.
• Role of intermediates, such as hydroxylamine, when shaping microbial

communities.
• Understanding the metabolism and interactions of the microorganisms

involved in partial nitritration/anammox technologies.

Challenges
After investigating the role of hydroxylamine on abiotic N2O emission and
anammox, the next challenge was to further understand how hydroxylamine
impacts ammonium oxidizing bacteria and their nitrogen conversions. To do so,
a granular sludge airlift reactor performing partial nitritration (Fig.2) was used.

The short term impact of continuous dosing of hydroxylamine was assessed,
allowing to identify the main factors promoting hydroxylamine accumulation in
the bulk, as well as its conversion to N2O. Furthermore, long term continuous
feeding of hydroxylamine (ca. >3 months) at different loads was used to
characterize the hydroxylamine effect on ammonium consumption metabolism
and the microbial population dynamics.

Figure 2 Granular sludge 
performing partial nitritation

Figure 1. The nitrogen cycle and 
intermediates
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Main research areas

Bioelectrochemical systems combine the
metabolism of exoelectrogenic bacteria with
electrochemistry. This is an emerging field and
as such, high efforts in fundamental research are
needed in order to optimise these systems at lab
scale. The main focus of our group is to valorise
industrial wastewater for hydrogen production.

The main research topics studied are
- Efficient selection and survival of
exoelectrogens from anaerobic sludge
- Optimal cell configuration and operation to
minimise internal resistance and, thus, the cell
efficiency
- Understand, monitor and model the role of
fermenters and H2-scavengers

Fundamentals and application of bioelectrochemical systems 

2020 topics

1) Optimization of bioelectrochemical systems in view of its industrial application

Leading researchers
Albert Guisasola Canudas – Albert.Guisasola@uab.cat
Juan Antonio Baeza Labat – JuanAntonio.Baeza@uab.cat
David Gabriel Buguña - David Gabriel@uab.cat
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Also, we target systems’ scale-up. The main
focus in this research line is to overcome the
existing hurdles from lab to real-scale,
particularly in the utilisation of real and, thus,
complex wastewaters.



Optimization of bioelectrochemical
systems in view of its industrial 

application
Pilar.sanchez.pena@uab.cat

Pilar Sánchez Peña

Student: Pilar Sánchez Peña
Supervisors: Dr. David Gabriel,

Dr. Albert Guisasola and Dra. Mireia Baeza

Motivations

Today, the search for new technologies that can provide renewable and
environmentally friendly energy is one of the most important scientific
objectives. One such new technology is based on bioelectrochemical systems
such as the microbial electrolysis cell (MEC) and the microbial fuel cell (MFC).

MEC is a novel technology that, thanks to the addition of a small voltage,
allows the generation of hydrogen and the oxidation of organic matter for
wastewater treatment. Hydrogen is a clean gas and an efficient fuel with no
impact on greenhouse gas emissions at the power generation stage. In the
MEC system, hydrogen is produced at the cathode from the reduction of
protons coming from the anode.

Research topics
• To evaluate air-cathode MFC performance with different gas diffusion layers at the cathode.
• To study different techniques to deposit platinum in MECs cathodes to create a homogeneous ink with less

amount of platinum if possible.
• To test different types of carbon-material anodes to improve cell performance.
• Synthesizing different types of graphene functionalized with platinum to be used as a catalyst in MECs.

Challenges
To improve MECs behaviour to increase hydrogen production:
• Modifying the external resistance of each cell to study the behaviour.
• Reducing the amount of platinum in each cathode to optimize cathode performance and avoid wasted

platinum.
• Getting a homogeneous ink for cathodes, using different ink deposition: spray, electrospray, sputtering, Dr.

Blade and brush painting.
• Testing different types of anodes to improve cell performance such as brush, carbon granular, thick carbon felt,

high-active-area carbon felt and high conductivity carbon felt.

Table 1. Data obtained with the different platinum deposition 
techniques and different amount of platinum.

Figure 2. Different type of graphene functionalized 
with platinum. Obtained by Hummer’s method (a, b). 

Obtained by tribologixal method (c, d)

Figure 1. Real MEC for H2 production
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Technique mg Pt/cm2 I max (mA) mA/mg Pt H2 (m3m-3d-1)

Brush 

Painting
0.50 10.6 1.77 1.98

Spray

0.50 13.6 2,26 1.98

0.24 5.7 1.98 1.12

0.13 3.2 2.05 0.86

Electrospray

0.50 13.9 2.32 2.01

0.24 5.8 2.02 1.09

0.15 3.1 1.72 0.82

Sputtering 0.01 2.1 17.5 0.52

Doctor Blade 0.50 7.9 1.31 1.55

c)a)

d)b)



Bioelectrochemical production of 

hydrogen from wastewater on a 
pilot scale Oscar Guerrero Sodric,

oscar.guerrero@uab.cat

Student: Oscar Guerrero Sodric
Supervisors: Dr. Juan A. Baeza and Dr. Albert Guisasola

Motivations
The energy requirements of the wastewater treatment cycle

constitutes a significant fraction of the world’s energy

consumption. Because of that, my research is focused on

finding alternatives to recover part of the energy contained in

wastewater to reduce or even suppress the energetic

requirements associated with its treatment. Therefore,

bioelectrochemical systems are a promising alternative that

enable the current generation or production of value-added

compounds, such as hydrogen.

Despite that, there are still many limitations in scaling these

systems and more research needs to be done to overcome

them.

Challenges
• To optimize the system to maximize hydrogen production and 

COD removal with real wastewater
• To test different electrode materials and evaluate their 

performance and economical feasibility 
• To identify and solve bottlenecks in the scaling up of the system

Plant description
The reactor configuration consists of 10 cassette cells, each

acting as a two-chamber MEC, which are placed vertically into

an anaerobic stainless-steel tank (135L) so that wastewater is

forced to circulate between them. HRT is maintained at 2.5

days and the influent COD concentration varies from 100-250

mg/L (wastewater from Manresa’s WWTP). Each cell is

connected to a power supply (Velleman PS3005D) that provides

the desired potential and also to a gas collection system that

allows subsequent analysis. The system is monitored on-line

with pH and temperature probes. Voltage and intensity are also

monitored directly from the power supplies using their serial

protocol and our AddControl data acquisition software

developed in LabWindows CVI (2020). An external heating

device has also been implemented to study the effect of

temperature on reactor performance, as it has previously been

operating at room temperature.

Table 1: Best results obtained so far using urban
wastewater as carbon source.
(Inlet flow = 55 L/d ; Voltage = 0.9V ; T=18ºC)

Figure 1: MEC pilot plant

Research Topics
• MEC design and operation

• Waste valorization

• Bioelectrochemistry

• Environmental engineering

KPI Value

COD Removal 50-60%

Hydrogen Production 4-5 L/d

Purity >90%
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Over the years, the GENOCOV group has gained expertise in several transversal
topics that are commonly used to gain knowledge in every of the GENOCOV
main research lines. Such cross-topics are:

▪Development of process monitoring tools
▪Process modelling
▪Molecular biology tools
▪Process instrumentation, control and automation
▪Electrochemical analyses
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Urban / industrial effluents. Nutrient 
removal. EBPR, Partial nitrification, 

Anammox. 

Combination of chemical + 
biological treatment. 

Bioaugmentation. 

Biofiltration for NH3 and VOCs 
removal. 

Conversion of chemical scrubbers 
into biofiltration units.

Microbial Fuel / Electrolysis Cells. 
Biopolymers production. 

Struvite Recovery.

Biotrickling filters for H2S removal.
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Development of process monitoring tools
Monitoring of physic and chemical parameters and biological activity is needed in any
process to understand the interaction between microbial cultures and their environment. In
addition to common instrumentation in most research labs, the GENOCOV group has
developed several monitoring tools in the field of respirometry, titrimetry, flow injection
analysis and microsensing.

A range of batch respirometric and titrimetric assays both in aerobic and anoxic conditions
are used to assess biological activity of the biomasses from our experimental setups, as well
as, from full-scale systems. As example, we have developed well defined tests to assess the
activity of nitrifying biomass, the biological phosphorus removal capacities and the
desulfurizing activity of biological samples. Often, the tests are combined with modeling
tools to assess, in addition to the biological activity, the biological mechanisms as well as
kinetic and stoichiometric parameters related to a particular microbial culture. An example
of one respirometric assay is in the following figure.

Flow techniques such as Continuous Flow Analysis (CFA) and Flow Injection Analysis (FIA)
have been developed in the GENOCOV group over the years for on-line measurement of
chemical parameters in our experimental rigs. Some examples are FIA systems for
measurement of nitrate, nitrite and sulfide and CFA systems for hydrogen sulfide, ammonia
and ammonium. Recently, the GENOCOV group is developing custom-made microsensors
for monitoring key species inside biofilms or granular biomass. Most of such monitoring
efforts have been developed in collaboration with the Department of Analytical Chemistry
at UAB and with the National Center of Microelectronics (CNM-CSIC).
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Process modelling
Models are a powerful tool for a wide range of applications such as predict performance,
generate hypothesis, plan of new experiments, etc. The GENOCOV group has a long
tradition in modelling biological systems in the field of urban and industrial wastewaters
and modelling of multiphase reactors for waste gas treatment.

In addition to Activated Sludge Models (ASM), specific models are developed for our
reactors, and particularly, in combination with the use of respirometric and titrimetric data
to determine kinetic and stoichiometric parameters during the model calibration stage.
Several models have also been developed for modelling respirometric assays, packed bed-
type reactors such as biofilters and biotrickling filters, granular systems such UASB reactors
and GHG emissions as N2O.

MATLAB is the platform used as standard in the GENOCOV group for most of the modelling
efforts. The utilization of MATLAB linked to the mathematical optimization expertise in the
group, allows the fitting of complex models using practical and structural identifiability tools
as local and global sensitivity analysis, the Fisher Information Matrix, the implementation of
optimal experimental design techniques for an upgraded parameter estimation and the
optimization of complex systems using benchmarking frameworks.

Figure: Mathematical simulator developed in Matlab to simulate
the control of oxygen of a bioreactor
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Molecular biology tools
Identification of the microorganisms responsible for doing the work in our systems, as well
as to follow-up the evolution of the microbial populations in our reactors are key issues that
have been dealt within the GENOCOV group for many years. A range of tools have been
used over the years such as cloning and sequencing, DGGE or TRFLP. However, the
GENOCOV group has decanted towards the use of the Fluorescence in-situ hybridization
(FISH) coupled to Confocal Laser Scanning Microscopy (CLSM) and, more recently,
sequencing techniques using the 454-Roche or Illumina MiSeq platforms as part of its day-
to-day routine for assessing the microbial species evolution and diversity in our bioreactors.
Taxonomic analyses at different levels (species, family, group…) provide in-depth
information for further correlation with bioreactor performance. Coupled to
pyrosequencing, FISH probes are used for monitoring the evolution of target groups of
microorganisms such as ammonium- and nitrite-oxidizing bacteria, anammox, phosphorus
and glycogen accumulating microorganisms or sulfide-oxidizing bacteria, as well as other
target species as shown in the following figure. In addition, automated methods for
fluorescence imaging thresholding and quantification have been developed.

General probe p-Nitrophenol
degraders

Merged imageDay 1

Day 21

Day 41

Figure: FISH-CLSM images obtained for bioaugmentation experiment using 5% 
w/w of p-nitrophenol degraders
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Process instrumentation, control and automation
Scale-up of any process developed at lab-scale needs of advanced Instrumentation, Control
and Automation (ICA) to operate under continuous, variable conditions while performing in
a robust, reliable way. The members of GENOCOV have been involved in ICA since 1994,
when it was developed a multilayer monitoring and control system of WWTP with PLC for
local control, three distributed computers with a SCADA for monitoring and process control,
on-line analysers control and a supervisory expert system. Since that work, several on-line
monitoring and control systems for different wastewater treatment processes have been
designed and implemented as N/D and EBPR or partial nitrification systems based on on-
line OUR or ammonium measurements, both in continuous and in sequenced operation.

The biological systems setups in the GENOCOV labs are currently automated using the
available Advanced Direct Digital Control (ADD-Control) software developed in the group
with NI Labwindows or with a combination of industrial PLCs coupled to NI Labview
software for process monitoring and supervisory control. The instrumentation and other
automation devices are industrial equipment to easy the scale-up of our developments.
Most pilot and lab-scale systems in our labs operate year-round to demonstrate the long-
term performance of processes. Coupled to automation, the GENOCOV group has a large
experience in developing and assessing the efficiency of control strategies for biological
processes. The efforts have been directed towards activated sludge systems control to
maximize nutrient removal coupled to minimal energy consumption.

Figure: SMART-Plant SCEPPHAR pilot plant with its monitoring and control system.
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Electrochemical analyses
The group has a research line on bioelectrochemical system (BES). These systems are
characterized using the advanced microbiological tools described above in addition to many
useful techniques develop for characterizing, monitoring and understanding non-biological
electrochemical systems. The application of these “conventional” electrochemical
techniques is nowadays a hot topic in the recently-developed BES field. The referred
electrochemical techniques are current interruption (CI), electrochemical impedance
spectroscopy (EIS), cyclic voltammetry (CV) or differential pulse voltammetry (DPV). These
techniques aim at identifying the BES limitations to improve their performance. Among
them, the use of CV to acquire information about the electron transfer interactions between
microorganisms and solid anodes EIS is used to understand and quantify the different
resistances in a BES in order to upgrade its design.

Figure: Left: Screenshot of the software (AddControl) developed by GENOCOV and used 

for pilot plant  monitoring and control in most GENOCOV applications.

Right: implementation of the software in the SMART-Plant SCEPPHAR pilot plant.
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Project Title: INMOVILIZHALO!: Biorremediación de compuestos halogenados mediante biopelículas 
inmovilizadas en sistemas bioelectroquímicos
Project identification Call: CTM2017‐91879‐EXPProject ID: 645769
Funding Body: Gobierno de España
Participants: Albert Guisasola and Mira Sulonen (GENOCOV) and Ernest Marco, Paqui Blánquez and David 
Fernandez-Verdejo (BIOREM-UAB)
From: 01/11/2018 to 30/10/2020
Principal investigator: Albert Guisasola  and Ernest Marco (BIOREM-UAB)
Budget:60,500 €

InmoviliZhalo! is a fundamental project aiming at finding novel opportunities for bioelectrochemical
systems. Organohalide-respiring bacteria are key microorganisms to clean up groundwaters contaminated
with halogenated compounds. They possess an unique capability of using them as electron acceptors and
transform organohalides into non-toxic compounds. The main goal of this project is to explore the
feasibility of cultivating these bacteria in biofilms using bioelectrochemical systems to allow their further
application in groundwaters in immobilized form. This approach would overcome some of the challenges
faced by companies that commercialize organohalide-respiring bacteria for bioremediation purposes. On
the one hand, the low cell density achieved by these bacteria requires the use of large reactors and
subsequent filtration of the broth to facilitate their use and transport. On the other hand, the fate and
distribution of the inoculum when injected for bioaugmentation depends entirely of the heterogeneous
hydrogeological characteristics of the aquifer.

In this project, we propose the cultivation of organohalide-respiring bacteria in bioelectrochemical cells in
which the cathode would serve as the sole electron donor promoting the activation of dense biofilms of
organohalide-respiring bacteria on the surface. Later, this enriched cathode material can be placed into
fluid-permeable cartridges that are specifically designed for this project and called Dehalotraps. As
contaminated groundwater moves under hydraulic gradients through the Dehalotraps, the contaminants
are degraded. This novel process involves lower costs of cultivation because post-filtration is not required.
With regards to the in situ application, immobilized bacteria allow the establishment of biobarrier-
configurations that could enhance the efficiency of bioaugmentation processes and a better control on the
distribution of bacteria in the contaminated plume.
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Project Title: HIPATIA: Towards the implementation of the concept of biorefinery and energy self-
sustainability in a urban wastewater treatment plant 
Project identification Call: CTQ2017-82404-R
Funding Body: MINECO (Gobierno de España)
Participants: Albert Guisasola, Juan Antonio Baeza, Maria Eugenia Suárez, Julián Carrera, Julio Pérez
From: 01/01/2018 to 30/06/2021
Principal investigator: Julio Pérez and Juan Antonio Baeza
Budget: 242,000 €

For this purpose, HIPATIA proposes the use of anammox in the main water line to achieve nitrogen
removal, allowing maximization of the use of organic matter for energy production (biogas and hydrogen).
In particular, we propose:
(i) autotrophic nitrogen removal in a two-stage configuration, splitting partial nitritation and the

anammox process to optimize each process separately, and to provide stability at low temperatures;
(ii) utilization of a small fraction of the raw wastewater to denitrify the nitrate produced by anammox;
(iii) removal of the organic matter simultaneously to biological phosphorus removal, in order to enhance

net energy production (through operation at low sludge retention time);
(iv) a bioelectrochemical system (MEC) able to remove organic matter with a high energy yield through

hydrogen production.
The study is conducted at laboratory scale (reactors of tens of liters) treating real wastewater. We focus on
developing new configurations and control strategies in view of real application. Specific experiments are
conducted for estimating optimal operational conditions to obtain the highest performance.

WWTPs nowadays consume ca. 8-15
kWh/inhabitant/year to remove COD, N and P to
accomplish discharge limits. HIPATIA project
aims redesigning current municipal WWTPs
through:

(i) reducing the energy consumption to bring
WWTP to energy neutrality or even to
achieve an energy-producing treatment;

(ii) reducing the WWTP carbon footprint
through the design of N2O mitigation
strategies;

(iii) introducing the concept of biorefinery
through phosphorus recovery (as struvite)
and hydrogen production.



Project Title: ENhanced treatment of flue gases in multistage bioscrubbers towards SUlfur REcovery
(ENSURE)
Funding Body: MINECO - RTI2018-099362-B-C21
Participants: Universitat Autònoma de Barcelona, Centro Nacional de Microelectrónica, Universitat Politécnica de 
Catalunya
From: 1/1/2018 to  31/12/2021
Principal investigator and coordinator: David Gabriel Buguña
Budget: UAB 190,000 €
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Emissions of SOx and NOx from flue gases require
treatment before release into the atmosphere according
to the current legislation. Available physical-chemical
treatments used industrially are expensive and generate
effluents that require further processing. Developing a
comprehensive treatment process for flue gases by
economical, robust and environmentally friendly,
biological methods is still challenging. However, the
multistage bioscrubber concept developed by UAB and
UPC groups in a former project (CTQ2015-69802-C2) has
been proven as technically feasible for SOx treatment
and points out at a reasonable economical viability for a
wide range of scenarios.

The proposed process is based on a sequential absorption step for SOx and NOx coupled to a first biological
stage catalyzed by sulfate-reducing microorganisms (SRB) for reducing the sulfate/sulfite mixture from the first
absorption stage to hydrogen sulfide. A second biological stage catalyzed by sulfide-oxidizing microorganisms
(SOB) oxidizes hydrogen sulfide to elemental sulfur for its subsequent recovery.

Despite the concept has been proven feasible, a range of questions arising from previous results are addressed at
laboratory scale for further enhancement of the bioscrubber concept. Basically, three key aspects must be
improved to consider the concept applicable in practice: i) removal of NOx, which has been shown inefficient
with conventional technologies, ii) sulfidogenesis, which must be improved to ensure process stability and to
maximize bioreactors capacities, and iii) process monitoring, which needs of further development of analytical
techniques to improve current knowledge. NOx removal will be achieved by testing different approaches from
enhanced mass transfer bioreactors to new absorption drivers such as ionic liquids. Sulfidogenesis will be
improved by further reactor testing and promoting the growth of acetotrophic SRB. Monitoring will be
addressed both through the development of microfluidic systems for S and N species and the use of inkjet
printing and the development of biofilm-based microelectrodes for volatile fatty acids analysis. Previous aspects
will be complemented with the use of modeling techniques and a range of tools such as batch tests and flat plate
bioreactors to determine the activity of SRB. Finally, all stages of the proof of concept will be integrated to
practically assess the viability of the SOx and NOx removal process with valuable by-products generation.



Project Title: Scale-up of low-carbon footprint material recovery techniques in existing wastewater 
treatment plants (SMART-Plant). 
Project identification: Call H2020-WATER-2015-two-stage, ID 690323
Funding Body: EU H2020 Topic: WATER-1b-2015 - Demonstration/pilot activities. Type of Action: IA
Participants: Severn Trent Water Ltd, Vannplastic LTD, BWA BV, Universita di Verona, Alto Trevigiano Servizi SRL,
BYK Additives Limited, Mekorot Water Company Limited, Sociedad castellana de mantenimiento y explotacion
SA, Salsnes Filter AS, Universitat Autonoma de Barcelona, Execon Partners GMBH, Cranfield University, National
Technical University of Athens, Agrobics LTD, Wellness Smart Cities SLU, Aigues de Manresa, S.A., Biotrend -
Inovacao e Engenharia em Biotecnologia SA, KWB Kompententzzentrum Wasser Berlin Gemeinnutzige GMBH,
Brunel University London, Universita Degli Studi di Roma La Sapienza, JV Aktor S.A.-Athena S.A., Etaireia
Ydreyseos Kai Apochetefseos Proteyoysis Anonimi Etaireia, SCAE di Pozzato Pierpaolo, Instituto de Biologia
Experimental e Tecnologica, Fundacio Universitaria Balmes
From: 01/05/2016 to 31/04/2019
Principal investigator: Project coordinator Univpm: Francesco Fatone. UAB: Juan Antonio Baeza Labat
Budget: Total: 9,781,293.75 €, UAB: 459,455 €
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SMART-Plant scales-up in real environment eco-innovative and
energy-efficient solutions to renew existing wastewater treatment
plants and close the circular value chain by applying low-carbon
techniques to recover materials that are otherwise lost. 7+2 pilot
systems will be optimized fore > 2 years in real environment in 5
municipal wastewater treatment plants, including also 2 post-
processing facilities. The systems are automated with the aim of
optimizing wastewater treatment, resource recovery, energy-
efficiency and reduction of greenhouse emissions. A
comprehensive SMART portfolio comprising biopolymers,
cellulose, fertilizer sand intermediates will be recovered and
processed up to the final commercial end-products.

The integration of resource recovery assets to system-wide asset management programs will be evaluated in
each site following the resource recovery paradigm for the wastewater treatment plant of the future, enabled
through SMART-Plant solutions. The project will prove the feasibility of circular management of urban
wastewater and environmental sustainability of the systems, to be demonstrated through Life Cycle
Assessment and Life Cycle Costing approaches to prove the global benefit of the scaled-up water solutions.
Dynamic modeling and superstructure framework for decision support will be developed and validated to
identify the optimum SMART-Plant system integration options for recovered resources and technologies.
Global market deployment will be achieved as right fit solution for water utilities and relevant industrial
stakeholders, considering the strategic implications of the resource recovery paradigm in case of both public
and private water management. New public-private partnership models will be explored connecting the water
sector to the chemical industry and its downstream segments such as the construction and agricultural sector,
thus generating new opportunities for funding, as well as potential public-private competition.

http://smart-plant.eu/index.php
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RECYCLES project aims to form an international and intersectoral network of organizations working on a joint research
to favour the exploitation and integration of the carbon, nitrogen and sulphur cycles in bioreactors to design optimal
treatment trains to recover added-value products out of liquid and gaseous effluents. The strategy will be to combine
interdisciplinary approaches to:
- investigate innovative unit processes based on partial nitrification for nitrogen recycle, autotrophic denitrification for

biosulphur recovery and multienzyme-based bioreactors for CO2 valorisation.
- apply technologies that are novel in this field such as moving bed bioreactors, membrane biofilm reactors and

enzymatic reactors.
- combine biological processes into innovative treatment trains for wastewater treatment and biogas upgrading.

The topic will be addressed from the point of view of circular economy by exploring the potential synergies of carbon,
nitrogen and sulphur cycles in wastewater and biogas treatment trains to reduce treatment costs and to increase
production of added-value products. From a methodological point of view, the project targets the improvement of
existing knowledge of innovative technologies based on immobilized biocatalysts as well as the demonstration of the
viability of innovative treatment trains at in-silico, lab- and pilot-scale levels.
The project is interdisciplinary and intersectoral. In fact, the research teams involved include environmental and chemical
engineers, biologists and bioinformatics and mathematical modelers, while the companies are complementary being
specialized in reactors design and construction and in bioprocess design and control.
Finally, the involvement of the industry will allow to receive feedbacks on the solutions needed from pilot case studies
using real effluents and to effectively translate novel scientific outcomes into suitable technologies.

Project Title: RECYCLES: Recovering carbon from contaminated matrices by exploiting the nitrogen and
sulphur cycles
Project identification Call: H2020-MSCA-RISE-2019 Type of action: MSCA-Research and Innovation Staff Exchange
Project ID: 872053
Funding body: European Union H2020
Participants: Universitat Autònoma de Barcelona, Università degli Studi di Firenze, Università di Pisa, AERIS
Tecnologías Ambientales S.L., Italprogetti Spa, Pontificia Universidad Católica de Valparaíso, Prince of Songkla
University, University of Manitoba.
From 01/01/2020 to 31/12/2023
Principal investigator: David Gabriel Buguña (project coordinator)
Total budget: 1,209,800.00 €
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Project Title: NIMBUS!: Non-IMpact BUS: Demonstration of a biological methanation plant for 
sustainable urban transport
Project identification Call: LIFE19 ENV/ES/00019
Funding Body: European Comission
Participants: Albert Guisasola, Juan Antonio Baeza, David Gabriel, Mireia Baeza and Oscar Guerrero 
From: 01/09/2020 to 31/08/2023
Principal investigator at UAB: Albert Guisasola 
Total budget:1,987,494€ €

The transport sector demands around 30% of total primary energy consumption in Europe,

but only less than 10% of the fuels used for transport are renewable. In this context, the

European Union aims to achieve over 30% of energy consumption for transport from

renewable sources by 2030. NIMBUS will foster a more sustainable transport through

circular economy. To do this, the project will use biomethane, a renewable and unlimited

fuel generated from sewage sludge and the surplus of renewable energies, as fuel for one

bus in Barcelona.

Nimbus is a European project co-funded by the LIFE Programme that aims to promote

circular economy by generating biomethane from sewage sludge and power-to-gas

technologies and using it as a sustainable fuel for public transport

Main outputs

• Reduction of a public bus carbon footprint by over 85% by using biomethane as fuel 

• Increase of almost 70% of the energy obtained from biogas due to the storage of renewables 

through biological methanation

Secondary outputs

• Production of 4 Nm3/h of biomethane through biological biogas methanation that will be used to fuel one 

public bus, which will run 48,000 km on renewable biofuel

• Reduction of 9% of CO2 emissions on the bus line where the biomethane fuelled bus will be tested /

• Development of a business model for biomethane in the site of Baix Llobregat WWTP Development of a 

replication plan 

• Development of a business plan

Project partners
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Project Title : Eliminación de altas cargas de amoníaco en efluentes gaseosos mediante tecnologías
biológicas optimizadas.
Funding Body : Ecología Técnica S.A. (ECOTEC ) y Centro Desarrollo Tecnológico Industrial. 
From 02/05/2018 to 1/05/2020
Principal investigator: : David Gabriel
Budget : 72263 €

Project Title : Grupo de investigación de calidad. Pla de Recerca de Catalunya.
Call: CIRIT. Generalitat de Catalunya. 
Project identification: 2017 SGR 1175 
Participants: GENOCOV Research Group
From:  April 2017 to April 2022 
Principal investigator: Javier Lafuente Sancho

Project Title: CRYSTALCRO: Optimización de la síntesis de nanopartículas de óxidos metálicos.
Funding Body: CRODA IBÉRICA, S.A. 
From: 16/04/2020 to 15/04/2022
Principal investigator: Mireia Baeza (UAB). 
Budget: 124.304 €

Project Title: Asesoría estudio piloto en EDAR Pinedo (Valencia). 
Funding Body: Depuración de Aguas del Mediterráneo (DAM)
Participants: Universitat Autònoma de Barcelona (UAB), Depuración de Aguas del Mediterráneo (DAM).
From: 01/06/2020 to 30/05/2021ç
Principal investigator: Julián Carrera Muyo, Julio Pérez Cañestro. 
Budget:: 17000 €

Project Title: THYROFAST: Determinació d'hormones tiroidals mitjançant plataformes microfluídiques
impreses en 3D basades en nanomaterials híbrids de grafè.
Funding Body: Convocatòria d’Indústria del Coneixement 2019. 2019 LLAV 00027
From: 23/07/2020 to 22/04/2021
Principal investigator: Mireia Baeza (UAB). 
Budget: 20.000 €
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