JORNADA TECNICA

. LA FORMACION COMO PALANCA DE INNOVACION EN EL
SECTOR DEL AGUA

CEAGU 25 mayo de 2022

.....

A b, o unasTo MSTENG trissstee
m S Zﬁﬁm Trmconmoow.  Tionohasoon  SEPE

UNION EUROPEA

Castilla- La Mancha FONDO SOCIAL EUROPED

INVIERTE EN TU FUTURO




Castilla-La Mancha

| CEAGU

ENERGIA ELECTRICA, AGUA Y GAS
25 mayo 2022

LA FORMACION COMO PALANCA DE
INNOVACION EN EL SECTOR DEL AGUA




o
m All CEAGU

Castilla-La Mancha

Patricia Zamora

Senior Project Manager

Aqualia

patricia.zamora@fcc.es



@® TRINOMIO UNIVERSIDAD-EMPRESA-ENTIDADES PUBLICAS Zaqualia
®

Escalado
Infraestructura

Vigilancia tecnologica

water utility

il @ — QB Scale Up

Acuerdos
Propiedad intelectual university N Implantacion

“This project has received funding from the Bio Based Industries Joint Undertaking (JU) under the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 837998. The JU receives support from the European Union’s Horizon 2020 research
and innovation programme and the Bio Based Industries Consortium.”.

]
o

ASED

1299 pROBPEE




@® COLABORACION CON UNIVERSIDADES Y CENTROS INVESTIGACION NACIONALES *aqualia
®

Calidad

H MIMAM MBBR Hybacs (2010*)
USAL - Salamanca
® INCITE MBR Trainasa (2012*)
U. Vigo
USC - Santiago de Compostela
Y INCITE ELAN Trainasa (2012*)
U. Vigo
USC - Santiago de Compostela
A CDTI ELAN Vigo Aqualia (2013*)
U. Vigo
USC - Santiago de Compostela
@ INNPACTO Filene (2014%*)
UCM - Madrid
» INNTERCONECTA Alegria (2014%*)
USC - Santiago de Compostela
©O INNPRONTA Itaca (2014*)
UAH - Alcala de Henares
UAL - Almerfa
USC - Santiago de Compostela
A LIFE Remembrane (2015*)
Leitat — Tarrasa (Barcelona)
INNOVA Inpactar (2015%)
U. Cantabria - Santander
INNOVA E3N (2017%)
U. Cantabria - Santander
LIFE Memory (2018%*)
UPV { UV - Valencia
CONECTA PEME Medrar (2018*)
USC - Santiago de Compostela
U. Vigo
CDTI WATER WORKS Pioneer STP (2018*)
USC - Santiago de Compostela
LIFE Metharmorphosis (2019%)
Instituto Catalan de la Energia - Barcelona
LIFE Zero Waste Water (2024)
UV - Valencia
USC - Santiago de Compostela
¥ LIFE Infusion {2024)
Eurecat - Barcelona
IRTA - Tarragona
<@ LIFE Reseau (2025)
ITG - A Corufia
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» RETOS Renovagas (2017%)
CNH2 - Puertallana
CSIC-IPC - Madrid
TECNALIA - San Sebastian

o CIEN Smart green gas (2018*}
U. Girona - Girona
USC - Santiago de Compostela
UVA - Valladelid
ICRA - Girona

@ LIFE Answer (2019*)
UAH - Alcal de Henares

< H2020 Mides (20207%)
IMDEA Agua - Madrid
Leitat - Tarrasa (Barcelona)
URIC - Madrid
UAM - Madrid
UPV - Valencia

A RIS3 IDEPA Valorastur (2020%)
UNIOVI (Asturias)

© INTERCONECTA Advisor (2020*)
AINIA - Paterna (Valencia)

£ H2020 Scalibur (2022)
ITENE - Paterna (Valencia)

7r H2020 Rewatergy (2023)
URIC - Madrid

@ WATERWORKS Maradentro (2021)
IDAEA - CSIC - Barcelona
UPC - Barcelona

@ H2020 BBI Deep Purple (2023)
UAM - Madrid
URJC - Madrid
UVA - Valladolid
ITENE - Paterna (Valencia)

“ H2020 BBI B-Ferst (2023)
ULE - Ledn

= RIS3 IDEPA Re-Carbén (2021)
INCAR - CSIC — Oviedo
CINN - El Entrego (Asturias)
CTIC - Gijon (Asturias)

% H2020 Sead4Value (2024)
UPC - Barcelona
Eurecat - Barcelona

4 H2020 Ultimate (2024)
Eurecat - Barcelona

< MISIONES Eclosion {2024)
UVA - Valladolid
UAM - Madrid
U. Girona - Girona

Sostenibilidad

*

INNPRONTA IISIS (2014%)
IMDEA Agua - Madrid

UPV - Alcoy

UV / UPV - Valencia

INNTERCONECTA Smartic (2014*)
UEX - Badajoz

CDTI WATER JPI Motrem (2017*)
URJC Madrid

LIFE Icirbus (2020%*)
Intromac - Caceres

D.I. Virtual CSIC UAB (2020*)
UAB - Barcelona
IA-CSIC - Barcelona

H2020 Run4lLife (2021)
USC - Santiago de Compostela
Leitat — Tarrasa {Barcelona)

H2020 Rewaise (2025}
UV - Valencia
CETIM — A Coruna

CDTI Solidos Sostenibles (2012*)
AINIA - Valencia

CEIT - San Sebastidn

USAL - Salamanca

UVA - Valladolid

UPV - Valencia

CENIT Vida (2014*)
Fundacion Cajamar - Almerfa
UCA - Cadiz

UVA - Valladolid

IDEA Regenera (2015%)
UAL - Almeria

INNPACTO Downstream (2015%)
ITC - Canarias

TECNALIA - San Sebastian

UCA - Cadiz

FP7 All-gas (2018*}

UAL - Almeria

UCA - Cadiz

IMDEA Energfa - Madrid

LIFE Biosol water recycling (2018%)
CENTA - Sevilla

H2020 Incover {2019*)
AIMEN - O Porriiio {Pontevedra}
UPC - Barcelona

UVA - Valladolid

IMDEA Energfa - Madrid
H2020 Sabana (2021*)
UAL - Almeria .

U. Las Palmas (Canarias)

LIFE Ulises (2022)

CIESOL - Almeria

UAL - Almeria

ENERGYLAB - Vigo

CETIM - A Coruna

<> LIFE IntExt (2023)

AIMEN - O Porrifio {Pontevedra)
CENTA - Sevilla

¥t LIFE Phoenix (2023)
C

®

ETIM - A Coruna
CIESOL - Almerfa
UAL - Almeria
H2020 Nice (2025)
CETIM - A Corufia
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@ COLABORACION CON UNIVERSIDADES Y CENTROS DE INVESTIGACION Zaqualia
® INTERNACIONALES

Sostenibilidad

% CDTI BESTF2 Biowamet (2018)
Southampton U.- United Kingdom
TU Delft - The Netherlands

@ CDTI WATER WORKS Pioneer STP (2018*)
TU Denmark - Denmark
U. of Verona - Italy

Ecoeficiencia

< H2020 Mides (2020*)
Ecole Nationale d'Ingenieurs de Gabes - Tunisia
IHE-UNESCO - The Netherlands
W H2020 BBI Deep Purple (2023)
Brunel U. - United Kingdom
Agro Innovation - Austria
@ H2020 Rewatergy (2023)
U. Cambridge - United Kingdom
U. Ulster - United Kingdom
“ WATERWORKS Maradentro (2021)
CNR - Italy
Swedish U. of Agricultural Sciences - Sweden
Hydrosciences - France
4 H2020 BBI B-Ferst (2023)
VITO - Belgium
IUNG - Poland

4 H2020 SeadValue (2024)
LUT University - Finland
U. Bremen - Germany
DECHEMA - Germany
Dniprovskij U. - Ukraine
U. Leuven - Belgium
U. Calabria - Italy

© H2020 Ultimate (2024)
KWR WATER - The Netherlands
KWB WASSER - Germany
WATER EUROPE - Belgium
U. delle MARCHE - Italy
U. of Exeter - United Kingdom
U. of Athens - Greece
Cranfield U. - United Kingdom
The Galilee Society - Israel
CPTM - ltaly
Norwegian U. Sciences and Tech. - Norway

@ FP7 UrbanWater (2015*)
U. Zagreb - Croatia
J CDTI Water JPI Motrem (2017*)
U. Helsinki - Finland
U. Stuttgart - Germany
U. Torino - Italy

4 H2020 RundlLife (2021)

Wageningen U. - The Netherlands

Swedish U. of Agricultural Sciences - Sweden
W H2020 REWAISE (2025)

VSB U. Ostrava - Czechia

Zagreb U. - Croatia

Coventry U. - United Kingdom

IETU - Poland

Lund U. - Sweden

Poznan U. Tech - Poland

A FP7 Swat (2013*)
IGV - Germany
® FP7 All-gas (2018)
Fraunhofer Gesellschaft Umsicht - Germany
Southampton U. - United Kingdom
® H2020 Incover (2019*)
Aarhus U. - Denmark
Danish Technological Institute - Denmark
Helmholtz Zentrum Fir Umweltforschung - Germany
A H2020 Sabana (2021)
U. Milanovitaly
Széchenyi Istvan U. - Hungary
Karlsruher Institut fuer Technologie - Germany
Mikrobiologicky Ustav - Centrum Algatech - Czechia
@ H2020 Nice (2025)
Gdansk U. of Technology - Poland
Aarhus U. - Denmark
INRAE - France
Politecnico di Torino - Italr
Swedish U. of Agricultural Sciences - Sweden
Desert Research Center - Egypt
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@® ARTICULOS CIENTIFICOS CON OPIs COLABORADORAS
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MICROBIAL
DESALINATION
CELLS FOR

LOW ENERGY
DRINKING WATER

Edited by Sergio G. Salinas-Rodriguez, Juan Arévalo,
Juan Manuel Ortiz, Eduard Borras-Gamps,

Victor Monsalvo-Garcia, Maria D. Kenned

Abraham Esteve-Nufiez
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Journal of Membrane Science 575 (2019) 60-70

ELSEVIER

Contents lists available at ScienceDirect "‘ Journalof

SCIENCE

Journal of Membrane Science

journal www.elsevier, i =

©ICRA, Catalan instiase for Waer Research,

Volatile fatty acids concentration in real wastewater by forward osmosis
S

Gaetan Blandin™*, Barbara Rossell§”, Victor M. Monsalvo®, Pau Batlle-Vilanova®, Jose M. Vinas",
Frank Rogalla®, Joaquim Comas™"
*LEQUIA, Insitute of the Envirommens, Universicy of Girana, Spain

Girona, Spain
©FCC Aqualia, nnovation and Technology Department, Av. del Camino de Santiago, 40, edificio 3, 4¢planta, Madrid, Spain

ARTICLE INFO

ABSTRACT

Forward osmosis
Water reuse
Desalination
Volatile fatty acids
Acetic acid
Cancentration

Forward osmosis (FO) was studied as a concentration step for volatile fatty acids (VEA, especially acetic acid) to
optimise downstream microbial desalination cell (MDC). First, it was demonstrated that water concentration
Factor (WCF) of wastewater (WW) above 10 (15-30) is achievable with seawater or brine as draw solution and
similar flow for feed and draw solution. It was also observed that VEA rejection by FO membrane is highly
connected to pH. At pH = 7.5 rejection rates above 80% are achievable working with domestic WW and
therefore concentration of VFA by PO process is realistic. Nevertheless, concentration of VFA present in pre-
treated real domestic WW proved 1o be more challenging with regards 10 fouling /biofilm formation which
favours the biodegradation of VFA. Thanks to mm; mitigation (WW pre-flation with microfiltration

membrane and interbatch osmotic strategies (by applying Ny
spargo and avoiding ais contact with the WW), vr/\ concentration (and especially acetic acid) from 60-80 up
L% is possible. ining high tion fux, high VFA and factor of

vm during 20 batches of operation was achieved, being more difficult the stable operation of the FO con-
centration process at high WCF and VFA concentration.

13 12 7

Joumal of Environmental Chemical Engineering @ (2021) 106619

Contents licte available at ScienceDirect

Journal of Environmental Chemical Engineering

journal homepage: www.elsevier.com/locate/jece

ELSEVIER

Microbial electrochemical fluidized bed reactor (ME-FBR): An | |
energy-efficient advanced solution for treating real brewery wastewater
with different initial organic loading rates.

Y. Asensio™ , M. Llorente ®, S. Tejedor-Sanz*, P. Fernandez-Labrador®, C. Manchon®, J.
M. Ortiz%, J.F. Ciriza® V. Monsalvo®, F. Rogalla®, A. Esteve-Niinez °

* Universisy of Al ing, Core. Madrid-Barcelona, fom 38, 6, 26671 Aleals de Henares, Modrid, Spain
'ummuwlcrm;smsmm

Madrid Spein
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ARTICLE INFO ABSTRACT

epwords: Electraactive bacteria are able to evolve strategies to transfer electrons with electroconductive materials. The
Pluidiced bed boundaries of using electmoactive bacteria to seale Up WASTEWarer meatments indieate the necessity to evaluate
same of the most eritieal design and operational aspects. In this context, we have explored 2 concept so-called

Em‘n‘:“m’ microbial electrochemical fluidized bed reactor (WE-FER) for optimizing treatment of brewery wastswater by
o : evaluating the anode potential, fram + 200 mV to + 800 mV (v=. Az/AgCl, 3 M reference eleccrods), in 3 vast

range of Organic Loading Rate (OLR;0.23 kg COD/m’ d-" to 23.60 kg COD/m’ d~1). Furthermare, the impact of
the cathode nature (stainless steel mesh and sponge) and the electroconductive bed volume was evaluated
reganling the wastewater eaument This manuseript reveals  positive impact on the ME-FBR eapacity
for tweating wastewater: COD “emoval (37 mutmet eeoval (66% of T . 7584 o TP). Finally, the
treatment energy eonsumption was always under 0.4 KWh Kg CODremoved * swhich was 10-fold lower than the
required energy for aerating bioreactors fram conventional activated sludge or membrane reactors

However, the upccaling of these technalogies is the most eritical
bottlencek that has been faced [~3 26]. Besides the wide application

1. Intreduction

1. Introduction

In the overall growing context of warter scaity, alternative
metheds to safely produce water at the lowest costs from seawater
desalination or wastewater (WW) reuse are highly smudied [1-4].
Moreover, integrating WW treatment and desalination in one plant can
also result in patential economic henefits by synergistically lowering
water intake costs and optimising energy efficiency of water treatment
[5,6]. In that context, salinity gradient technologies such as forward

matter by bioelectrogenic bacteria in the anode chamber [12-14]. The
electric current obtained is used to promote ions migration through ion
exchange membranes in a self-sustained desalination system. In MDC,
in comparison with MEC, a third channel fed with the saline stream is
coupled in-between cationie and anionic compartments separated by
ionic exchange membranes. During MDC process, fons are removed
from seawater and the resulting low salinity effluent can be further
polished in a downstream RO system operated at low pressure and
energy consumption.

Microbial electrochemical technologics (MET) have gained attention
in the last years duc to the capacity of living microorganisms to couple
their metabolism to electrodes. The released electrons from the organic
matter oxidation are transferred to electroconductive electrodes acting
as a terminal clectron acceptor (TEA), replacing the acration step from
conventional sercbic reactors where oxygen iz the main TEA [1-4].
These missoorganiems, co-called electroastive basteria [5 7], have been

for di MET has been pocitioned

entirely
explored and understood, mfnnh:rx:xamh should be danc to achicve
the final commercialization as clectrachemical systems. The main
problems that directly affect the ceale-up of these technologics are
related to abiotic factors. Some of those abiotic factors are i) the nature
of the electroconductive materials and i) geometries to enhance the
MET pesformance at pilot, pre-industrial, and industrial seale. In addi-
tion, come conslrucnnn costs (CAPEX) Like electrode materials o

a: a promising novel technology. Some of those technologies are
referred to wastewater treatments [9-11], cynthesic of organic com-
. pounds [12,13], development of biosensors [14-16], and removal of
recaleitrant pollutants [17-20]. Nevestheless, the main ctudies related
to MET have been performed at a labscale, achieving remarkable results

alsob 1 by maling MET L

against hmumaltechnnlngu [27-311.
The wastewater h:afm:nl capacity of MET: has been historically
evaluated through (i) nsierobial fuel cells
(MFC), (i) microbial electrolysis cells (MEC), and (iii) microbial elec-




@® PROPIEDAD INTELECTUAL
®

PATENTES Y MODELOS DE UTILIDAD

’gqualia

9 patentes concedidas
1 modelo de utilidad

Tipo de proteccion OPI colaboradora

Patente

Modelo utilidad MU

Proceso Anammox ELAN
ELSAR
SAnMBR

AQUAELAN

MDC

Cristalizacion estruvita
ADVANSIST

Reactor a presion
DARE

ICIRbus

Universidad Santiago Compostela
Universidad Alcala de Henares

Universidad de Valencia
Universidad Politécnica de Valencia

Universidad Santiago Compostela
IMDEA Agua

Universidad Santiago Compostela
Universidad Rey Juan Carlos
Universidad de Valladolid
Universidad de Girona

INTROMAC




@® PROPIEDAD INTELECTUAL *2qualia
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REGISTRO DE MARCAS 6 marcas registradas

ELAN® Eliminacidon Autétrofa de Nitrégeno

ANPHORA® Anaerobic PHOtotropic RAceways

ARON® Autotrophic Removal of Nitrogen
Marca

LEAR® Low Energy Algae Reactor

ABAD Bioenergy® Absorcion- Adsorcion

AQUAVITE® Estruvita/vivianita
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@® PROYECTOS COLABORATIVOS: PROYECTO REWATERGY
®

Accion Marie Curie para formaciéon de doctorados
industriales europeos (Programa H2020)

Partenariado industrial-académico (18 meses & "a'°"zaj('e°:r§':‘:’9et"a aqualia
CAMBRIDGE

universidad + 18 meses empresa)
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® SIMBIOSIS AGUA-ENERGIA: PROYECTO REWATERGY
®

- Recuperacion de nitrogeno (urea) y energia (H,) en EDAR y urinarios (EDAR Lleida)
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- Regeneracion de agua depurada mediante sistema fotoelectroquimico (EDAR Guadalete, Jerez de la Frontera)
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@® FORMACION EN EL PROYECTO REWATERGY g aqualia

© p
EVENTOS DE FORMACION DOCTORANDOS INDUSTRIALES

19 cursosy 8
eventos de
formacion

Intermediate showcase workshop (Univ. Cambridge) B yreee

¢ C1 1: Writing Ski”S (UniV. Cambridge + UniV. UISter) In'teg'mlwatercycle :‘::g:m SS—
C16: Ethics: Good research practice (URJC) Kiualta e
MSCA COFUND) S g .

C20: Open Access in Science and Research (Programa Got Energy Talent [ v

Date (9 and 10" November)

Luis Navarro - Hach

L] W O 10:30-10:50 s and snswers
i Unvrsdad
v o 5 o 10:50-11:10 Break

Rey Juan

C5: Integral water cycle management (Aqualia) “Squaa | N o
C13: Business development (Aqualia) e -

C23: Career Planning (Univ. Cambridge) |

REWATERGY - Training event 7

9:20-9:30  Walcome & introduction (Victor Monsalvo, Hea
Business development Eco-efficiency Area)

9:30-11:30 Business development at Aqualia: challenges

Oct-2022 Final showcase and international workshop (Aqualia & URIC) Aqualia —

Webinar

9:30-9:50  Core elements of an effective compliance mana

system

Date (11t November)

o p—
33g delftimp & -oProTo

C19: Communicating your research (Univ. Cambridge) “Saquata | e
C21: Time management (Univ. Cambridge) — M va
C20: Networking and team working (Univ. Cambridge)

13:00 - 16:30 Analysis of Case studies - I

REWATERGY Project ® .



® PROYECTOS COLABORATIVOS: PROYECTO DEEP PURPLE *aqualia
®

Desarrollo y demostracion de fotobiorrefineria
multiplataforma para la obtencién de bio-
productos a partir de agua residual y FORSU:

* Dbiofertilizantes

* cosméticos

e Material auto-reparante de construccion
* bioplasticos (biopoliésteres y embalaje)

e @

PPB

Photobiorefinery; .
Anaerobic Separation

Digestion

Enriched Biomass
PHA

BIO-COSMETICS  BIO-FERTILIZER 'BIO-PACKAGING CONSTRUCTION

Slow release Bio-fertilizer Biobased packaging film 4= Biopoliester Self-repairing )
(Encapsulated with pha + cellulose composite) Construction material




ANPHORA®: SISTEMA DE TRATAMIENTO DE AGUAS BASADO EN LUZ SOLAR

Daily energy Energy supply to 400
production: 3.000 kWh inhabitants
(4% of population)

Wastewater
10,000 inhabitants

ANPHORA 6

¥ } \

Avoidance of Treated water

Daily biofertilizers
1,000 kg CO,/day 2,500 m3/d

production: 200 kg

Sun light

Treated water

Biofertilizer

o Anaerobic phototrophic raceway: nutrient recovery and organic matter removal
9 Settler: biofertilizer recovery

’gqualia

9 Anaerobic digester: energy production (biogas)

’gqualia




ESCALADO DE LA TECNOLOGIA ANPHORA® Zaqualia

RS

Registrado / Registered 02/06/2021

R EUIPO

No 018398329
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CERTIFICATE

This Cershe

2015. Escala laboratorio
10L

DAR Linares (Jaén) &

DAR Estiviel (Toledo) A i
URJC (Madrid) ) EDAR Badajoz
Agua residual sintética + 10 m*/d 350 m3/d
acetato DAR Estiviel (Toledo) Agua residual urbana Agua residual urbana

1 m3/d
scala pre-piloto

Agua residual urbana Q Pre-piloto
4 m?3
Q@ Piloto
URJC (Madrid) Q@ Demo
1 m3/d h

Agua residual sintética + acetato




@® TRATAMIENTO DE AGUA RESIDUAL LOW COST & BIOFERTILIZANTE aqualia
®

e Alimentacidn con agua residual tras primario.

* El efluente cumple con limites de vertido en DQO, SST y DBO5.

100
% NPK 100/25/27
80
= 70
3
? 60
é 50
Tg“ 40 . o 7
£ . Peletizacion
20
10 i .
0
SCoD NH4+ PO43- scoD NH4+ PO43-
Line 1 Line 2 Ensayos
agrondmicos
® Treated water Line 1 " Treated water Line 2 M Limit

™

TP

BODS5

g e O Turbidez
o 10.2 3.2
cop MLSS (g/l.) 2.2 0.4

0 20 40 60 80 100 120 140 160

Concentration (ppm)

m— IVF (ppm) 100 51




® LASPERSONAS COMO EJE DE LA INNOVACION Zaqualia

®
Convenios de practicas para CAPTACION Lectura de tesis doctorales
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PRINCIPIOS

Incorporacidn de doctores a la estructura empresarial

17 doctores, 4 de ellos mujeres
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CODIGESTION EN AQUALIA

Aguas glicerinosas
Zumos y refrescos caducados
Cerveza caducada

Grasas EDAR
9 Lodos organicos industria
ABAD transformacién productos
Bioenergy® pesqueros

@ Lodos organicos matadero

Grasas EDAR tratamiento alcalino

@ Aguas glicerinosas

Estudio cosustratos:

* Lodos industria cosmética
* Lodos industria lactea

* Residuos de queseria

* Lodos bebidas

* Lodos carnicos
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