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CONTEXTO DE TRABAJO

En este contexto, debemos buscar opciones tecnoldgicas que reconcilien los requerimientos de bajo coste,
simplicidad en operatividad, mantenimiento y explotacién, asi como aquellas que garanticen la calidad
de un efluente con garantias sanitarias, dando prioridad a los aspectos relacionados con el
DESARROLLO SOSTENIBLE Y LA ECONOMIA CIRCULAR.



TECNOLOGIAS PARA LA REGENERACION DE AGUAS A PEQUENA ESCALA

CENTRO EXPERIMENTAL I+D+ i (Carrion de los Céspedes, Sevilla)
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HUMEDALES ARTIFICIALES: RECUPERACION DE ZONAS HUMEDAS
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La recuperacidon de zonas humedas requiere
la participacion coordinada de un equipo
integrado, que abarque los aspectos:

SOCIALES ECONOMICOS
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Emerging organic contaminant removal in a full-scale hybrid
constructed wetland system for wastewater treatment and reuse

Cristina Avila?, Josep M. Bayona®, Isabel Martin®, Juan José Salas®, Joan Garcia®*

3 GEMMA - Group of Em

d Microbiology, Dk

of Hydraulic, Maritime and Environmental Enginsering, Universitat

Politécnica de Crtafunyo-BarcelonaTech, o jordi Girona, 1-3, Bullding DI, E-08034 Barcelona, Spaim
® Department of Environmental Chemistry, IDAEA-CSIC, o Jord! Girona, 15-26, E-08034 Farcelona, Spain
® Foundmtion Cenire for New Witer Technologies (CENTA ), Autovin Seville-Huefva (A-49), km. 28, Carridn de kos Céspedes, E-4 1820 Seville, Spain

ARTICLE INFO

ABSTRACT

Article Ristory:

Received 12 February 2014

Received in revised form 23 June 2014
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Available online oo

Keywards:
Endocrine disruptor
Ibuprofen

Pathogen remowval
Pharmaceuticals
Treatment wetland

A full-scale hybrid constructed wetland (OW) system based on three stages of differer
rations showed to be a very robust ecotechnology for domestic wastewater treatmer
communities. It consisted of a 317-m? vertical subsurface flow (VF), a 229-m? horizo
{HF), and a 240-m? free water surface (FWS) CWs operating in series, VF and HF we
with Plragmites australis and the FWS contained a mixture of plant species. An excelle
performance was exhibited on the elimination of conventional water quality paramet
removal efficiency for TSS, BODs and NHs-N; n=8), and its final effluent proved to o
Spanish regulations for various reuse applications. The removal of studied emerging
included various pharmaceuticals, personal care products and endocrine disruptors
{above 80X for all compounds), being compound dependent (n=8). The high rates
to high temperatures as well as the differing existing physico-chemical conditions o
OW configurations, which would allow for the combination and synergy of various ak
mechanisms to occur (e.g. biodegradation, sorption, volatilization, hydrolysis, photo
aerobic metabolic pathways and solids retention are enhanced in the VF bed, other re
such as anaerobic biodegradation and sorption would predominate in the HF bed, At
tion through direct sunlight expasure, and less importantly, sorption onto organic r
an active part in organic contaminant removal in the FWS wetland.

© 2014 Elsevier BV
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Integrated treatment of combined sewer wastewater and stormwater in a hybrid
constructed wetland system in southern Spain and its further reuse
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ABSTRACT
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Mvailable online 10 September 7012

Keywords:

Combimed sewer
Constructed wetlands
Ferst-flush

Reed beds
Stormwater
Treatment wetlands
Urban wastewater
Water rewse

Anintegrated pilot-scale treatment system consisting of a vertical subsurface flow (317 m2), a horizontal
subsurface flow (229m?) and a free water surface (240 m?) constructed wedlands operating in series for
the treatment of a combined sewer effluent was put into operation and monitared over a period of about
1.5 years. The goal of the treatment system was to provide effluents suitable for various water reuse
applications. Moreower, the influence of pulses of high flow resulting from several rain events over the
treatment performance of the system was evaluated. An intensive sampling campaign was also carmied
out following an intense storm (45 mm in one-hour span) to have a further insight into the characteristics
of the inflowing water at the early part of it or so-called “first-flush’. Results under dry weather conditsons
showed a good performance on the removal of BODs, COD and TS5 taking place already in the vertical
flow wetland (94, B5 and 90%, respectively). A high removal of total nitrogen accurred alsa in the vertical
Aow wetland [66%) suggesting both nitrification and denitrification to take place, presumably due to the
existence of both aerobic and anoxic microenvironments within the bed. Removal of Escherichiz coli along
the treatment system was of almost 5 log units. To this respect, the horizontal flow and free water surface
wetlands proved o be crucial treatment units to achieve a water quality suitable for further reuse (e.g.
recharge of aquifers by percolation through the ground. silviculture and irrsgation of green areas non
accessible to the public). Although the ocrurrence of the storm event caused a prompt raise of COD and
TsSwithin the first 30 min ofrainfall (E68 and 764 mg L-1, respectively), it was soon followed by a dilution
effect. In general the storm events did not jeopardize the correct functioning of the system, proving its
robustness for the treatment of 2 combined sewer effluent.

© 2012 Eksevier B.v_ All rights reserved.

1. Introduction

Although no specific criteria or prescribed technologies for commu-
nities with less than 2000 PE have been specified, the plan aims at

MNowadays, it is estimated that the load of wastewater receiving boosting the establishment and use of low-cost solutions to provide
inappropriate treatment in 5pain (mostly small communities with wastewater treatment to small communities.

less than 2000 people equivalent (PE)) corresponds to 3—4 million

To this regard, constructed wetlands constitute the most com-
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HUMEDALES ARTIFICIALES: APLICACION DE TECNICAS ELECTROQUIMICAS MICROBIANAS

-iIMETland

IMETland: A new generation of Microbial Electrochemical Wetland for effective
decentralized wastewater treatment. (www.imetland.eu )
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®e ELECTROCHEMICAL
:iIMETland

DATA TRANSMISSION
SYSTEM

DISINFECTION
ELECTRODE

ELECTRICALLY CONDUCTIVE
BIOFILTER
RENEWABLE ENERGY GENERATION:
SOLAR PANEL

DATA RECEPTION

WASTEWATER

INFLUENT
DISINFECTED

EFFLUENT

iIMETland

SEPTIC TANK

>»Aumento del rendimiento de los biofiltros mediante la combinacibn de bacterias
electroactivas + material conductor

»Electrodesinfeccion mediante generacion in situ de cloro activo.
»Generacion de agua residual tratada, apta para uso en agricultura
»Costes energéticos, cero (energia solar)

»Control remoto mediante el uso de TICs:

»>Validacion de las unidades iIMETland en cuatro ubicaciones: Espafia, Dinamarca,
Argentina y México.



FILTROS VERDES

Lagunaje

ARU

Pretratamiento

superficie: 2.000 m?
Caudal 10 m3/d
TRH: 10-12d

| |
E. Camaldulensis (324), (3 x 1) P. Euroamericana (80), (5 x 2.5)



FILTROS VERDES

EXTENSIVOS: Silvicultura para produccion de biomasa- energia,
eliminaciéon contaminantes para recarga de acuiferos
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FILTROS VERDES

INTENSIVOS: produccidon de biomasa- energia
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RIEGO AGRICOLA

Cultivo de Jatropha curcas (produccion biodisesel)

Erological Engineering 50 (2013) 44-51
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Short-term effects of reclaimed water irrigation: Jatropha curcas L. cultivation
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ARTICLE INFO ABSTRACT

Article history: Ina growing concern of water and energy availability decrease, the sustainable growth of fatropha curoes
Received 2 Januany 2012 L may be a feasible and complementary alternative within the local non-conventional energies field.
Received in revised form 13 June 2012 This study emphasizes the idea of using reclaimed water agriculture implemented as a complementary
Accepied 22 June 2012 local energy option. The main goal of this work focuses on monitoring the environmental affections and

Muilabie online 21 july 2012 feasibility of treated water reuse for J. curcos L rrigation. Two parcels were irrigated with bwo different

water qualities: well groundwater (WG) and redaimed water (Rw). Differences were found in terms of

fr:;'::ri nitrate, ammonia, sulphate, chloride, dissolved organic carbon (DOC), chemical ceygen demand (COD)
Jatrapha corozs L and metals concentrations between the two irrigation water qualities. However, after one year of study,
Wastewaler reuse no significant differences in the leaves composition were measured with the exception of Fe [WG= 8517
Bio-diesel and RwW=102.63 mg/kg) and Mn (WG =-83.98 and RW=- 43.51 mg/kg). The statistical analysis shows no
Hio-fuels significant differences in height, collar diameter and crown diameter (WG=- 1424 57 and 157.1 am:
Climate change RW=143.5, 5.4 and 1547 cm, respectively). So far the aguifer water guality was only slightly affected

in terms of total nitrogen (Nr) after imigation when rainfall took place. DOC and COD in groundwater
were always below 5 and 15mg/L respectively. As a conclusion, wastewater reuse for irrigation does not
provide a negative effect in). curcas L feasibility, becoming an alternative opton in the renewable energy
field. An environmental monitoring is necessary to guarantee a sustainable management.

@ 2012 Elsevier B.v. All rights reserved.

1. Introduction using groundwater as the main source of water. But this has gener-
aved groundwater overexploitation during the last decades, which
The non-regular spatial and temporal rainfall distribution in in turn has limited the availability of this source of water.
SPDILIGENT most of the Mediterranean countries, generates a high cost in get- To cope with water scarcity coupled with a growing water

ting water of good quality available at the required place and time demand, the reuse of wastewater effluents derived from wastew-
(Angelakis et al, 1999). Irrigated agriculture is the main water ater treatment plants {WWTP) is considered as a technically and
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Cultivo de girasol (Helianthus annuus), produccion de biodiesel
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Tratamiento ultrasdnico para eliminacion de algas en balsa de riego




NEMATODOS FITOPARASITOS

Nematodes as a factor for consideration in the wastewater treatment and water reuse
process.
C. Santos, I. Martin and E.M. Trujillo. 2013. Desalination and water treatment 1-6




FILTROS INTERMITENTES DE ARENA

Regeneracion de aguas residuales con

filtro intermitente de arena

de

ded Meadio Ambie

Juan José Salas Rodriguaz coordinador de srea del Centro de las Nuevas Tecn
José Maria Qui 5c0 ded Ares de del Medio A

k2 Universidad de Cadiz (UCA)

ologfas del Agus (CENTA)

Los fiitros intermitentes de arena han sido utiizades para regenerar,

¥ posteniormenta reutilizas, efiuentes provenientes de lagunas de
maduracion (WSP) y da diferentes tipos da humedales artificiales. B
astixdio de regenaracion se divide en dos fases. En la primera se uliizo
como alimentacion para ka reganeracion el agua dapurada procedents de
un sistema de lagunaje. La regeneracicn se realiad mediante cuatro filiros
micemitantas da arena (HA) a escata da laboratorio. Para la sagunda

fase de regeneracion se uso un filro a escala piloto y agua depurada
procedenta del tagunaje y de los humedales artificiales. Los resultados
obéenidos mostraron rendimientos en & eminacion de fa furbidaz y de
los solidos en suspansion mayores del 96%, mientras qua para bos £ cof
s9 supert el 99% del randimianio an algunos casos, lo qua posibilita su
uso an muchas da las aplicacionas recogidas en of RRD de reutilizacion.

biente en s Universidad de Cadiz (UCA)

Reclam of wastewater with intermittent sand
filters previously traated by pond systam and
artificial wetlands

inteymitient sand Milers have beew wsed 1o recialm sng
subsequently resse eMuenis oM matvstion ponds (WSP) and
aiferant fypes of riticisl welinds. Asgenarstion siuy was
dvidad nkp two phases. The Avst trasied weiley for racialm Wes
Fam 3 pond sysiam, WSS parmed using w smiten! sng
Mlexs (157 isDevstovy scale For Mhe Second hsse wes used 3t
ot S (SF S mctalm Wy fom the q00ns and constucted
wellands. Prrmsnce ramowng Lrtialy and Suspave sofids was
higher ihan 85% and i some C3ses Exveaded 99% ME. ooll,
making It sustie o 1se In fmeany of e sppicatons i Spsassh
norathve of reuse.

Keywords
Palabras dave Feclaim, muse,
cu - 2 2 G s
hemedales artifcales.
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LAGUNAJE DE ALTA CARGA

Biorreactores tipo Raceways

Mejoras en los sistemas de depuracion por lagunaje para incrementar la

TR el ,/; calidad de sus efluentes, promover la reutilizacion de las aguas residuales
: AR se mueve con Europa tratadas y la generacion de energia.
Unién Europea
TRATAMIENTO
Fisico-QuiMico
¢
DECANTADOR Sty BALSA OE
PRETRATAMIENTO PRIMARIO RACEWAY POND 1

ACUMULACION

INFLUENTE AGUAS__ et
RESIDUALES

DIGESTOR
ANAEROBIO




PURIFICACION BIO-SOLAR

Biosol Water Tecycling (BioSolWare)
Demonstration wastewater treatment system
dedicated to freshwater reuse and recycling
LIFE13 ENV/FR/000711 Remastic masteeates Trested Water for Reuse

www.life-biosol.eu

Uso de tecnologia bioldgica (fotosintesis algal) y solar (photo-oxiacion):
»Reutilizacion del agua en riego agricola
»Recuperacion y valoracion de gases efecto invernadero y residuos organicos.

) >»
Heli®pur  FCC “En = Coldep @

Technologies Aqualia B —
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REUTILIZACION EN DIVERSOS USOS:INDIA

SARASWATI (VII FP): Supporting consolidation, replication and up-scaling of sustainable
wastewater treatment and reuse technologies for India

NATIONAL INSTITUTE OF INDUSTRIAL ENGINEERING
VIHAR LAKE, MUMBAI 400087 .
SARASWATI DST - EU STAKEHOLDER WORKSHOP ©Saraswatl

MG (/T.L?’ . ] o Date - 06.05.2015
Raisen, Ve ? . N
Nassirulaganj, 2.t Rishikesh,

Madhya - Nainital

| Pradesh Uttarakhand

TECHNOLOGY APPLICATIONS TECHNOLOGY DESIGN
Kharagpur,
West Bengal
,,.— Chennai, : } > Disefio e implantacion de tecnologias validadas EU e
L T Nacu : ) innovadoras en el contexto de India
) ™ 7 »Evaluacion de impactos: salud y medioambiente
i\ : s »Aspectos sociales

»>Reutilizacion en pequefias comunidades (agricultura,
conservacion de lagunas-practicas religiosas).




TECNOLOGIAS ESENCIALES FACILITADORAS

interreg
Sudoe

European Regional Davalopment Fund

El objetivo principal del proyecto es la validacidon y puesta en el mercado de cuatro
tecnologias esenciales facilitadoras (KET) disefiadas para la eliminacion de
contaminantes emergentes de aguas depuradas para, de esta forma, minimizar (o
anular) los riesgos derivados de su vertido al medio o reutilizacion.




RECUPERACION Y RECICLAJE DE NUTRIENTES-ECONOMIA CIRCULAR

Call - Industry 2020 in the Circular Economy, H2020-IND-CE-2016/17
TOPIC: CIRC-02-2016-2017: Water in the context of the circular
economy

Demonstrating the potential of efficient nutrient recovery from water
(2016)

for a circular economy in agriculture (Water2REturn)

Water2REturn propone una solucion integrada para las aguas residulaes procedentes de mataderos,
incluyendo la recuperacion de nutrientes para su uso en agricultura y los aspectos relevantes a nivel
legal, social y de mercado, entre otros.
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RECUPERACION Y RECICLAJE DE NUTRIENTES-ECONOMIA CIRCULAR

Diagrama de flujo del proyecto Water2Return

2. Module for NO; and

1. Wastewater treatment (Anaerobic + nitrificaction) other soluble
nutrients' recovery
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MEDIDAS DE MITIGACION ANTE EL CAMBIO CLIMATICO

THE FRAMEWORK PROGRAMME FOR RESEARCH AND INNOVATION
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TOPIC: SCC-02-2016-2017
Demonstrating innovative nature-based
solutions in cities

Findand x 1
Germany x 1
Vietnamx 2

Colombiax 1
Chnax1

Urban GreenUP tiene como objetivo desarrollar una metodologia a adaptada a (1) el desarrollo conjunto
de los Planes de renaturalizacion urbana enfocados a la mitigacion y adapatacién al cambio climatico y la
gestion eficiente del agua, y (2) contribuir a la implementacién de soluciones basadas en la naturaleza.
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FUNDAGIGN CENTRO DE LAS NUEVAS TECNOLOGIAS DEL AGUA



