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Introduction ACCIONA Agua

T —————— U L TR DO — - MOre than 75 desal plants
{ - n 2F GKSYZI y2y3a i
= <5 * é . 400 water treatment plants
A g > e _ f ’ 100 drin_k_ing.water plants
. /b\»/ 300 purification plants
g Q \?'f s Comprehensive services offering

engineering & design, financing,
procurement, Building and Operation &
Maintenance

s Focus on R&D

Committed to environmental protection,
R&D, innovation and technology

= GlobalWater Intelligence Awards
22 NI RQa . Sad 2F 0SNJ
Best Desalination Company (2007)

Atotonilco WWP. Mexico.
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Introduction ACCIONA Agua R&D

A Water TechnologyCenter: r~— o
Barcelona Spain " g

A Patentsdeveloped
More than 25.

A Team
More than 30 multidisciplinaryteam of highly
qualified scientificresearchers

Pilot Plant in Archena (Murcia, Spain) R&D laboratory

A Experience
More than 30 yearsof experience morethan
anyoneelsein the sector.
A Desalination andrinking water treatment.
A Wastewatertreatment.
A Waterreuse
A Industrial water treatment.
A Advancedcontrol systems

- A‘
s

A Pilot plantslocatedin full-scaleplants, real water. SurestePilot Plant (Canary Islands, Spain)
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Conventionaltechnologies
A Activatedsludgesystems
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Innovative biofilm technologies
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Controlsystems: LIFHBRAINYMEM project

Advancedcontrol MBR for wastewater reclamatiorBRAINYMEMW

Membraneaeration control:
A Basedon foulingvelocity
A Chemicatleaningfrequencyselected

Biologicalaeration control:
A Basedon N20,ammoniumand DO

; i Control de la

Control de la aireacion de
aireacion biologica membrana

@)
— fial BRAINYMEM ——> Efluente de
Agua ° ° g .
: Reactor biolégico o alta calidad
residual | o 25 o7 o ° o
- : A MBR: 5m3/mmunicipal WW

/Dosmcacuﬂde aditivos C A LeapMBRHollowfiber (UB
1 eliminacion
\contamlnantes emergentes
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Controlsystems: LIFHBRAINYMEM project

Results

A 2 yearsexperimentation 201
A Reductionof energyconsumption £ 15
A Membraneaeration (38%) g QA
A Biologicalaeration (15%) j“%ﬂ - 0,65 ﬂi
A Totalaerationenergy(21%) £ ©°5 - i 0’213231053
A Chemicatleaningfrequency 00 - | | '
Aireacion total Aireacion biologica  Aireacién membrana

increased

M Periodo de referencia m Control de la aireacién

A www.life-brainymem.com
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Nereda®:AerobicGranularBiomass Technology
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| Excellent settling properties

¥ Pure biomass 7 B
. HaskoningDHV
NO Su pport medla Enhancing Society Together

High MLSS levels (up to 15 g/L)

Flocs Granules  pejiaple and stable operation

4 gll »8 g/l or more No bulking sludge
SVI; > SV, SVI: & S,V Lisenced technology from DHV
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Nereda®: Aerobic Granular Biomass Technology

Simple ongank concept
No clarifiers

No mixers

v v I D

N- and Rremoval

1 Simultaneous fill/draw

=L, Effluent

\

2 Aeration

Influent &£

'

3 Fast settling
e —

Nereda®
cycle

\ 4

Conventional Activated

Extensive biological COD,

Parameter Sludge Nered&®
effluent quality good similar or better
process stability, good better
good via intermittent extensive &
N-removal aeration or separate simultaneously during
compartments aeration
P-removal biological/chemical biological (mainly)
footprint 100% 25%
energy demand 100% < 6575%
sludge _—
! 100% similar or lower
production
MLSS in reactor, 3-5 kg/m3 10-15 kg/m3
CAPEX and L
0
OPEX 100% significantly lower
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Anammoxtechnology ﬁEhE"ONQ_LHNgg'fﬁTION

Nitrogencycle Partial Reactions
5, NH + 1.5Q T by HO + 2H (AOB)
N, W‘ NGO, + 0.5QMH byh(NOB)
NH,* CONVENTIONAYENITRIFICATION
c 6NO;, + 5CHh | +d0GO+ 7THO +
S N,O x > - GOCH% H N} Q+ 7H
S = / g 3
= £ )5 5
= c S -
'c < e,
8 S PARTIANITRIFICATION/A
NO NH,OH DENITRIFICATION
\ _ / Nw@b b, HO + 2H (AOB)
O, 50%(
NH," + 1.32NQ + 0.066HCO+ 0.13H b
NO; 1.02N, + 0.26NQ +
+2.03HO + 0.066CID, N 1
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MainstreamAnammox LIFECELSIUS

Pilot plant inArchena Murcia
Duration: 01/10/2015 630/09/2018

Results
A In processof obtaining a stable partial nitritation process
A Anammox High N removal rate in the Anammox biofilter .
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