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The Netherlands
European Water Tecs

gy Hub

WATER
CAMPUS

Leeuwarden

@
- Strong water technology network

- Development and commercialization of
breakthrough water technologies

- Cooperation > 150 companies and 50
universities / institutes
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Water (quality) is crucial

2.5 billion people
no safe sanitation

WI'\TFO S\}'

no safe drinking water LA?I/
(\gle)el rwarden

Increasing
shortage
safe fresh water

Decreasing biodiversity
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Water Technology in The Netherlands

Since many years companies in the Netherlands have been developing and
producing high-quality, cost-effective purification systems for water and gas,
using innovative water technology

Sensoring technology

Waste water technology

Clean water
technology

Authoritative position
Membrane Technology

Strong international

osition . -
P Leading position

Biotechnology
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http://www.wateralliance.nl/

Innovation chain
Scale up of technologies

2005 — 2009 2007 — 2013 > 2015
PhD project Wetsus Pilot Wetsalt Harlingen Full-scale application
mwW W - kW MW
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Water Technology Innovation Chain From idea to market!

Launching
customer

Demo sites

Application
Centre

infographic: Ymke Pas



Water Campus

Water Alliance
Business

WATER
CAMPUS

Leeuwarden
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Research Excellence
via 19 knowledge partners

e g _? Imperial College
DUISBURG UDelft London

( wetsus

ESSEN
J ?&@é Rijksinstituut voor Volksgezondheid
Y, ijjksuniversiteit lunrai & en Milieu
g‘:.' g‘]oningen L= /' u niversi l v v f TW en t ¢ i Ministerie van Volksgezondheid,
\N// Enschede - The Notharlands Welzijn en Sport
TECHNOLOGLIOS
UNIVERSITETAS
Enabling Delta Life " !rﬂl.
{ERS ,
s: 2
g g technische universiteit eindhowven
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st UNESCO-IHE [t
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Institute for Water Education

\l/
. Wroclaw University of Technology

. UNIVERSITY OF AMSTERDAM

University of Minho



http://www.rug.nl/corporate
http://w3.tue.nl/en/
http://www.uminho.pt/default.aspx
http://www.uminho.pt/Default.aspx?tabindex=0&tabid=26&pageid=120&lang=en-US
http://portal.tugraz.at/pls/portal/url/page/TU_Graz
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2003

Alliander (Nuon)
Vitens

Shell

Unilever

2004

Bioclear
Magneto

Energy Valley
Landustire/Hubert
Norit/X-flow
Triqua

Grontmij

Royal Haskoning
Thermphos
Heineken

wetsus

2005

Nalco

NAM

Esco/Frisia Zout
Waterb. Groniningen
Waterm. Drenthe
Paques

Danone Research
DHV

Boskalis

Procede

Evides

Global Membrains
Rabobank
Wetterskip Fryslan
Bright Spark

Strategic cooperation
with >90 companies

2006 2007

KWR /BTO Triodos Bank
Dura Vermeer Aquacare
Hunze en Aa's PWN

Photonis Brabant Water

Schlumberger Dow Chemicals

TCNN WS Dommel
Westt Coram
FrieslandCampina Stowa

DSM

2M Engineering
Multifund
Trojan UV
EasyMeasure
CvO-BTO

2008

De Alg
Fuji Film
Oasen
GMB
Ingrepro
Eneco
Syngenta
Neste Oil
AF&F
Microlan
Feyecon
Delta
NOM
Essent
Evodos

2009

Applus RTD
Philips

Dutch Rainmaker
Arcadis

Avebe

Purac
AquaExplorer

2010

Ambysis

Femto Invest

Pure Green Techn.
Siemens
Hatenboer Water
Biaqua

Duynie

IMD

Van Remmen
Water ProMaSys
MAST Carbon
IPF/Grander
Sensor Intelligence
TailTec

2011

Water Alliance
Ballast Nedam
General Electric
A. Hak Beheer
Biothane

Algae Biotech
Aqua Nirvana Foundation
02 Environmental
EFCseparations
Pagell

Voltea

2012

Anglian Water

WS Noorderzijlvest
Berson UV
Brightwork
Kuraray

Duplaco

2013
Kemira
Skion
Veolia Eau
CEW
BioCompact
Stork Veco
Desah
Redstack

De Friesland Zorgverzekeraar

L A Foude s g . 0‘.
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_ wetsus  Breakth rough Innovation

Clean water technology Biofouling Membrane processes

Distribution Pressurized water Biomimetic membranes

Priority compounds Aquatic worms Sensoring

Non-piped water systems Advanced waste water treatment Process monitoring and control
Applied water physics Algea DNA based detection technologies
Desalination Separation at the source Well management

Capacitive deionization Blue energy Sulfur

Concentrates Resource recovery Eutectic Freeze Crystallization

24 themes; 120 research projects; 15 mio Euro annual budget
150 Knowledge workers; 20 scientific discipline's

280 papers; 60 patents; 18 spin-off companies

Z ~ ”
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Water Campus

Water Alliance
Business

WATER
CAMPUS

Leeuwarden Wetsus
Science
-
[ CEw
Education
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WATER

Human Capital Roadmap
"CAMPUS

Leeuwarden =
@
Age 2
10 Study Track Water 25
I I
master water ppp
) technology

WATER
CAMPUS

A ¥
cew E&: wetsus academy
o4 &\fvetsus
o CHAE of experiiie wnter technelogy "!".q leerwarden

Regional ‘ National International
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Water Campus

WATER
CAMPUS

Leeuwarden Wetsus
Science
-
CEW
Education
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Members WaterAlliance
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 Stimulate Business
« Connecting other sectors
 Launching customers
* Organize sustainable partnerships
« Export of water technology
* Network

* Netherlands

* Europe

e Global water hubs

Sddwest I ravinsje fryslan :
« B vom pmmme, mme= | ovocolliance™
Notaerallilance
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Problem owner

End user

\

_/

Water Square
Business generator Water Technology

Water Square

/7
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~
Technology

suppliers

vim

N[/[fp

. [
vateralliance



Sensor Technology
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W Vitens Innovation Playground
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../Videos/Vitens Innovation Playground (UK).mp4

Potable water treatment

Van Remmen
UV Techniek
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Waste water treatment
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ENVIRONMENTAL TECHNOLOGY

Landustrie
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Water Campus

Water Technology Innovation Chain From idea to market!

CAMPUS
Leeuwarden
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Water Application Centre
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Laboratory
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CAMPUS

Leeuwarden
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Demo-sites

WATER
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WetSalt Desalination — Municipall Waste Water
Harlingen o & s Wetterskip Leeuwarden
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Sensor Test Center
T Glimmen

Demo site Drinking Water .
Vitens Noord Bergum wateralliance


../Videos/Vitens Innovation Centre (EN).mp4
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Sentec / Sensors and Water Safety

SAWA (Sensors and Water)

Sensors Test Center
SENTEC
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wateralliance



Water Campus

WATER
CAMPUS

Leeuwarden
Showcases
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http://net2client.hscg.net/ZZZ/08/08200/blueenergy.htm?fcGFJorM8JIx%C3%BE

Test garden show cases & projects

Salt Waste Water
Cradle to Cradle Treatment

Islands North Water, Delfzijl

& '
o ﬁa 7 '

/7“\

. Blue Energy demo
Harlingen / Afsluitdijk

Decentral sanitation
Desah & Noorderhoek

© GRONNGEN

Desalination
brackish
groundwater
Noordbergum
Vitens

/ ' Kerawash
Ll 4 = Textile washery
Methane reuse Drinkwater de Blinde
production Spannenburg Vitens Heerenveen

Demi water
production from
surface water Kisuma
North Water Veendam

Water factory
Z00 Emmen
BetaWater / WMD

Water factory Norit
and Gietwater fabriek
Glasshouses
Klazienaveen WMD



http://net2client.hscg.net/ZZZ/08/08200/blueenergy.htm?fcGFJorM8JIx%C3%BE

el

Example of show case project 4

Red Stack /Blue Energy

Salinity power as new source for energy

salt water in E—
—> I { { ) brackish water out
#
Fer—Fe [t R D ) B
‘»1 ol fol §ml ml Se
Anode

Cathode

' - - - - - fresh waflr in

brackish water out

electrons pump

Figure 1: Schematic representation of reverse electrodialysis (RED)
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http://www.ez.nl/Actueel/Pers_en_nieuwsberichten/Nieuwsberichten_2008/Juni_2008/Video_Energie_uit_water
http://net2client.hscg.net/ZZZ/08/08200/blueenergy.htm?fcGFJorM8JIx%C3%BE

Decentralised sanitation and Reuse ‘,
Project Waterschoon Sneek WaterSchoon

» 232 houses vacuum toilets and black water pilot plant
« Separation of grey and black water
* Reuse of energy and nutrients

Nnoy,
Pr Ijs

tie

[
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http://www.dewieren.nl/
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Decentralized Waste Water Treatment enviRONMENTA

5
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also at extremely low temperatures
DMT MemBioRex®

DMT Milieutechnologie BV - Joure

- L ] &‘.
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Oil Water Separation Produced Water Treatment

o ——

Ceramic membranes

° High flux
° Low fouling

° Low operating costs




—— S Wb —

« Salttech BV has developed a unique system
for desalination of salty waste water streams;
Dynamic Vapor Recompression (DVR)

 The DVR Is an energy e
evaporation of process |}

* Possible applicati

+ Oil & G
* Food |

— « Agriculttre

— ’

__ _SALTTEC

REAPONKINLE BRINE FROCESYM NN




@s World leader in Anaerobic Industrial
waste water treatment

e Paques BV, Balk NL

e World leader in anaerobic waste water technology in
paper, beer & beverage and food industry.

e > 1.000 references world wide




Cooperation is a challenge
what’s in it for me?

"
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Members of Water Alliance
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Water Alliance

Have an inspiring day!

WATER
CAMPUS

Leeuwarden
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