
Based on circular economy 
business models, ZERO BRINE 
provides water solutions that 

recover and reuse minerals, water 
and metals from that sludgy ultra-

salty wastewater called brine.

Where is the ZERO 
BRINE project being 
tested around Europe 
and why were these 
industries highlighted?

We have four large-scale demonstrations 
for the project: 1) in the Netherlands, we 
are working with the Technical University 
of Delft at the site of the Demineralized 
Water Plant (Evides Industriewater) in 
the industrial cluster Botlek area of 
Rotterdam Port; 2) in Zaragoza, Spain, 
we are working with CTM at the site 
of IQE (a chemical industry) to assess 
the technical and economic feasibility 
of implementing a circular economy 
scheme in the silica industry to recover 
water, sodium sulphate, waste heat and 
alkalis; 3) at a coal mine in Poland we 
are working with the Silesian University 
of Technology to demonstrate circular 
economy principles to decrease energy 
consumption by 50% and recover 
valuable raw materials such as con-
centrated brine; and 4) in Turkey, an 
innovative brine treatment system is 
being developed for the textile industry 
with TÜBITAK MARMARA Research 
Centre to recover concentrated salt 
solutions for reuse in the textile dyeing 
process baths.

We identified the sectors within the 
process industries that produce a lot of 
brine, selecting the most representative 
examples of these sectors which include 
the textile, mining and chemical indus-
tries. In the Netherlands, the industrial 
cluster involves many industries so that 
we have an implementation towards in-
dustrial symbiosis. The objective here is 
to address the large issue of wastewater 
and to establish collaboration between 
different industries that could recuperate 
waste heat from a neighboring factory 
to drive the process and thus make it 
more cost effective, environmentally 
friendly and sustainable.

Why is systemic 
innovation so pivotal to 
the transition towards a 
more circular economy?

To achieve circular economy solutions, 
we need to bring different stakeholders 
together – from economic, industrial 
and research organizations, to public 
authorities and civil society. We need 
all stakeholders working together to co-
design and implement circular economy 
solutions, which is why it is important 
to bring together different disciplines to 
produce projects such as ZERO BRINE.

The circular economy is a rather new 
field, and while there has been a lot of 
progress in recycling, for example, it was 
only in 2015 when the European Union 
adopted its Circular Economy package 
to set up many initiatives like ZERO 
BRINE that are now in progress today.

How does ZERO 
BRINE contribute 
to implementing the 
circular economy?

With ZERO BRINE we aim to showcase 
real examples of circular economy solu-
tions from process industries. We have 
identified specific industrial sectors for 
our case studies and have involved 
stakeholders throughout the relevant 
value and supply chains, either as 
project partners or as advisory board 
members. We are working with a wide 
range of partners to design and 
implement solutions for them 

Valuable resources are being 
recuperated from brine!
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A CIRCULAR ECONOMY APPROACH TO RECOVER RESOURCES FROM BRINE GENERATED BY PROCESS INDUSTRIES

PILOT PROJECTS

  WATER PLANT (NETHERLANDS) 
The Demonstration Water Plant in the Botlek area uses ion exchange, membrane 
technology, nanofiltration, evaporation and crystallization to recover 
magnesium, NaCl solution and sulphate salts.

  SILICA FACTORY (SPAIN)
Recovering water, sodium sulphate, waste heat and alkalis by using 
nanofiltration, eutectic freeze crystallization and forward feed evaporation 
technologies.

  COAL MINE (POLAND) 
Coal mine water in Laziska Górne will be treated using nanofiltration, reverse 
osmosis and electrodialysis to recuperate highly valuable raw materials like 
magnesium.

  TEXTILE FACTORY (TURKEY)
Recovering concentrated salt solutions to be used in the textile dyeing process 
using nanofiltration, oxidation and ion exchange technologies.
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and that will help advance the project 
towards commercialization. This is one 
of the main objectives of ZERO BRINE: 
to effectively demonstrate technologies 
at our pilot project sites in order to bring 
the innovations to the market.

4. What are the major 
hurdles to deploying 
the technology in other 
industries?

The main obstacle is the same for all 
circular economy applications: the 
mind-set. We have tested the linear 
economy model for many years now, 
so the management of companies is 
used to this. Apart from the mindset, 
the fact that companies have invested 
a lot of money into these linear systems 
means they really need to be convinced 
that switching to a circular economy 
is first technically feasible, and that it 
makes sense for them to move from 
the current status quo to the circular 
economy model. This is a big obstacle 
that needs to be addressed from the 
financial sector and from an investment 
point of view as well.

The second obstacle concerns regula-
tion: there are some hurdles, such as 
the EU Waste Framework Directive, 
where the recovery of materials from 
waste and wastewater streams need 
to be characterized through end-of-
waste criteria – not as waste, but as 
products. This is a process that is on-
going around Europe, and as such, is 
not very clear yet since work still needs 

to be done at the policy-making level. 
I also believe that legislation is coming 
that will put pressure on the industrial 
operators, meaning they will be charged 
for brine discharge, for example. This is 
something that helps circular economy 
business models.

5. Are policies moving 
in the right direction 
to advance circular 
economy solutions?

Policies are moving in the right direction. 
Take for example the most recent budget 
for circular economy projects in the final 
work programme for Horizon 2020, from 
2018-2020; for the circular economy 
alone, they have foreseen almost €1 
billion. This is a substantial amount to 
drive this research forward and bring it 
to the market. Apart from that I would 
say the European Commission, DG 
Research, DG ENV and others are 
working hard to establish collaborations 
outside of Europe. For example, there 
is a Memorandum of Understanding 
on Circular Economy between the EU 
and China, and a successful mission 
to Japan took place in October 2018. I 
was one of 69 representatives from 14 
Member States who went to promote 
circular economy projects. So yes, it 
is clearly a main topic on the policy-
makers’ agenda.

6. How great is the 
potential to replicate 
this technology around 
the world?

ZERO BRINE focuses on the manufac-
turing sector. According to Eurostat, 
this sector includes a vast array of 
economic activities performed by 2.1 
million enterprises in Europe. Although 
they perform different activities, they 
all have something in common: every 
industry uses water in its operations, 
and this is transformed into wastewater. 
In many cases this is brine effluent, 
meaning salty wastewater. In 2016, 
according to the European Database 
(2016) a total of 578 facilities released 
around 16 million tons of chloride in 
Europe. So, we have a lot of work to do.

We are also excited to bring the thinking 
and processes behind ZERO BRINE to 
a wider global audience. We are speak-
ing with different stakeholders in South 
Africa from the coal mining sector, as 
well as China. In China many chemical 
plants have had to close because they 
are producing too much brine and they 
need help to address the wastewater 
issue. The New Environmental Law, 
which came into force in January 2015 
in China, has put significant pressure 
on many industrial plants, due to the 
much heavier penalties. So, the problem 
is here and needs solutions all over the 
world, not only in Europe.  •
Read the full interview online:  
www.revolve.media 
Visit: www.zerobrine.eu  
Follow: twitter @zero_brine_

ZERO BRINE aims to prove that with different 
technologies the wastewater sludge from textiles, 

mining, and chemicals can be recuperated and 
reused, thus contributing to the circular economy.
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Applying the Source 
Control Principle

Whatever the reasons for not meeting 
the WFD goals in time, the lack of effec-
tive implementation of the source control 
principle in the EU can be considered as 
the root cause. Source control prevents 
contaminants from entering the water 
cycle in the first place; it is much easier 
– and cheaper – to limit pollution at the 
source, especially so that consumers 
do not have to bear the costs of further 
end-of-pipe treatments. At the same 
time, the Control at Source Principle 
allows for the development of a truly 
circular economy, as it will be easier 
to recover nutrients and reuse treated 
waste water.

We all have a role to play in this, from 
water operators to policy-makers to 
water users at all levels. Implementing 
the Control at Source Principle through 
strong legislation is a brave step and will 
require strong commitment and action 

Common Agricultural Policy (CAP). 
Still, the threshold value is exceeded 
in numerous drinking water sources, 
with financial consequences for wa-
ter consumers. In theory, the newly 
proposed CAP makes payments to 
farmers conditional on them adhering 
to the Nitrates Directive. In practice, 
this link is likely to be too weak to solve 
this problem.

The EU is now reviewing a lot of its water 
policies. It is possible that the WFD and 
the UWWTD will be updated over the 
next five years. These reviews present 
a wonderful opportunity for the EU to 
upgrade its policy coordination with the 
aim of protecting our water resources 
for the next generations.

A Common Tool  
for Implementation

The objective of all European water bod-
ies reaching ‘good status’ by 2015 was 
not achieved, and all parties agree that 
it will not be met by 2027 either, despite 
increased efforts. EurEau believes that to 
meet the challenges of climate change 
and emerging pollutants to name a 
couple, as well as the objective of the 
original WFD to conserve our water 
resources, the ambition of the WFD 
should be maintained also after 2027.

The assessment of the status of water 
bodies, as described in Annex V of the 
WFD, is based on the one-out-all-out 
principle. This system monitors the 
status of all water bodies across Europe 
in their path to reach the ‘good status’ 
and it should not be fundamentally 
changed.

However, the classification system de-
scribes all the elements to be met when 
assessing status for surface waters 
and groundwater. If one fails, the ‘good 
status’ is automatically not achieved. 
This approach masks and distorts the 

from powerful industrial groups. We are 
pleased that the European Commission 
uses control at source measures in its 
Plastics Strategy and, related to this, the 
Single Use Plastics Directive proposal. 
The EU executive also promises to 
deliver ‘soon’ the Strategic Approach 
to Pharmaceuticals in the Environment 
and a Strategy Towards a non-toxic 
Environment – both of which are likely 
to look at control at source measures 
as part of the full value chain.

Europe does not need to be reluc-
tant. The Treaty on the Functioning of 
the European Union clearly enshrines 
the Polluter Pays, Control at Source 
and Precautionary Principles as basic 
building blocks of EU environmental 
legislation. Logically, these principles 
need to be included in EU law and 
effectively implemented at Member 
State level. And we need greater policy 
coordination between the WFD and 
other EU water and environmental 
legislation, such as the Urban Waste 
Water Treatment Directive (UWWTD), 

reality of the water body quality since it 
provides only a snapshot of its ‘status’ 
and focuses the attention on the lowest 
quality elements. The result is that trends 
and changes over time are not shown. 
This makes it difficult for authorities to 
show the improvement of the quality of 
water bodies and justify the investments 
made and those needed in the future.

There should be a commonly agreed 
additional tool for Member States to 
show improvements, such as a set of 
biological or chemical parameters as-
sessed over time (some microbiological 
parameters are already included in 
the Bathing Water Directive). At the 
same time, hydromorphological or 
quantitative status could be looked 

the Drinking Water Directive, and the 
Bathing Water Directive. Sectoral poli-
cies such as agricultural, climate and 
pharmaceutical policies can also be 
better aligned to ensure that we are 
all reducing pollution and its effects on 
receiving waters.

For example, looking at nitrate pollution 
of drinking water resources. Several 
European laws refer to the threshold 
value of 50mg/l: the Nitrates Directive, 
the Groundwater Directive, the Drinking 
Water Directive and even the proposed 

6 7

8

The Control at 
Source Principle 

allows for the 
development of 
a truly circular 

economy.

at on their own. This will clarify which 
sectors are successfully contributing 
to the improvement of water bodies 
and to what extent investments 
are producing positive outcomes.



6. Sectoral policies such as agricultural policies can 
also be better aligned to ensure that we are all reducing 
pollution and its effects on receiving waters.  
Photo: Mark Plötz

7. Although plastic will not biodegrade, it will degrade 
into tiny particles after many years. In the process of 
breaking down, it releases toxic chemicals which make 
their way into our water supply. Photo: Peter Clarkson 

8. With fresh water originating mostly in mountain 
areas (e.g. 40% of Europe’s water comes from the 
Alps), changes in the snow and glacier dynamics and 
in precipitation patterns may lead to water shortages 
across Europe. These diminishing water supplies will 
also have a negative impact on hydroelectric power, 
which is the principal energy source for large areas of 
Europe. Photo: Martin Jernberg
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#RunningDry
The greatest contributor to raising awareness about water scarcity is by far Mina Guli from Australia who has 
been running 1 marathon per day since 4 November 2018 when she started this incredible feat at the iconic New 
York City Marathon. She has been traveling and running in cities and countrysides round the world since then, 
going from Europe to Asia to the Middle East to Africa with her campaign #RunningDry which is a terrific call to 
each of us to save water and to join together to change the way that we all use, consume and think about water.

  South Africa   

Ultra runner and water campaigner, 
Mina Guli walks along the empty bed of 
Leeu-Gamka Dam near Beaufort West, 
South Africa during the #RunningDry 
Expedition, on 31 December 2018.  
Photo: Mina Guli, Kelvin Trautman
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