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The rising challenge of ‘forever chemicals’ (PFAS)

in water

19 June 2024

Developing existing technologies to create a cost-effective
solution for the growing crisis

The widespread use of per- and polyfluoroalkyl substances (PFAS) in
domestic, commercial and industrial products has led to an environmental
challenge that is now attracting the attention of European legislators. Often
referred to as ‘forever chemicals’ because of their persistence in the
environment, these common substances are increasingly being investigated
for their potential impact on health. Developing solutions to remove these

chemicals is increasingly important as more legislation is proposed.

Mattias Feldthusen — Director Process & Product Development for Nordic Water, a
Sulzer brand, looks at the current situation and what can be done to improve drinking

water quality on an industrial scale.

PFAS are a vast number of fluorinated compounds that have been widely used in
industrial and consumer applications including stain- and water-resistant coatings
for fabrics, oil-resistant coatings for paper and cardboard, floor polishes, insecticide

formulations, fire-fighting foams as well as mining and oil well surfactants.
New restrictions

The prevalence of PFAS in the environment, especially drinking water, is a topic

that is regularly in the news across Europe, USA and a number of other regions,
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especially in the Scandinavian countries. More and more reports are being created

and the EU is making proposals for additional restrictions on various chemicals.

The European Union (EU) has controlled the use of chemicals using regulation
number 1907/2006, which relates to the registration, evaluation, authorization and
restriction of chemicals (REACH). In February 2023, the European Chemicals
Agency (ECHA) issued a proposal to largely eliminate the production and use of
PFAS in Europe.

At the same time, the EU Drinking Water Directive limits total PFAS to 0.5 pg/l and
states that 20 individual PFAS must each be below 0.1 pg/l. Member states will be
required to comply with these levels from 2026, which means that drinking water will

need to monitored more closely in the future to ensure compliance.
Immediate solutions

Gathering more data helps to understand the scale of the problem, but this is just
the beginning. Setting out proposals for the future restriction of these chemicals is
an obvious next step, but the major challenge is what can be done now to remove

them from the environment.

Although PFAS are ubiquitous, the contamination of water supplies is one area that
can be addressed. Trying to treat PFAS contaminated water at the source, for

example leachate water, is something Nordic Water is already doing.

Another problem is that conventional water treatment processes such as
coagulation, flocculation, air stripping, chlorination or rapid sand filtration, are
ineffective in removing PFAS from water.(1) However, there are some technologies
that are effective in reducing PFAS, including ion exchange resins, nanofiltration,

reverse osmosis and granular activated carbon.


https://www.concawe.eu/wp-content/uploads/Rpt_20-14.pdf
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With absorption techniques like ion-exchange or granulated activated carbon, the
disposal is not considered a problem, as the media with the contaminants is moved
out of the system when the media is saturated, before being sent to incineration for
the total destruction of PFAS.

Assessing the drawbacks

Reverse osmosis is effective in removing more than 99% of PFAS, but this process
requires a high energy input. Nanofiltration offers a similar effectiveness but with
lower energy requirements thanks to the increased flow and reduced operating
pressure. However, these two processes also remove minerals and salts from the

water, which need to be replaced before it can be used as drinking water.

Both of these solutions require a pre-treatment process, such as contact filtration,
to remove larger particles and ensure long-term effectiveness. In addition, these two
processes are more expensive and require greater investment, both for the initial
installation and in terms of operational costs. There are also various technologies
that are being investigated in pilot schemes or laboratories, but until their
effectiveness is established, and they have been scaled up to an industrial level,

they remain on the sidelines.

This leaves the activated carbon solution, however, it is not just a case of simply
installing a carbon filter in every water treatment works. Each site has different
challenges, which means that the filtration system needs to be tailored to the
location. PFAS absorption rates are affected by pH, temperature and entrained
organic matter, which should ideally be regulated before the water enters the carbon

filters.
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Experienced solutions

Nordic Water has decades of experience in developing water filtration solutions and
is a leading supplier of innovative water treatment equipment to plants all over the
world. The company created its first DynaSand Carbon filter for industrial
applications back in 1991. The same technology has been used to remove micro-

pollutants and pharmaceutical residues in municipal wastewater since 2012.

Today, the company is tackling the challenge of PFAS head-on, using granulated
carbon filters, which have proven to be very efficient, as well as designing pilot plants
using ion exchange resin that are also delivering promising results. For example,
the treatment of PFAS-contaminated leachate from waste facilities in Sivik and Lot,

Lysekil, Sweden, using upstream ion exchange filters.

Municipalities that have been charged with reducing PFAS in water can start
planning the new process immediately. Nordic Water's DynaSand Carbon system
and DynaSand lonEx system have a compact footprint and can be easily integrated
with the existing infrastructure to enable the effective removal of PFAS from drinking

water.

Sources: (1) - Concawe, 2020, ‘Review of water treatment systems for PFAS removal’

(https://www.concawe.eu/wp-content/uploads/Rpt 20-14.pdf)
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Image captions:

Image 1: Drinking water will need to be monitored more closely in the future to
ensure compliance with new European legislation (shutterstock 461586520)

Image 2: Water sampling and analysis is essential to identifying water supplies
affected by PFAS
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Image 3: Existing technology can be used by municipalities to ensure drinking
water supplies are free from PFAS (shutterstock 1536604418)

The image(s) distributed with this press release are for Editorial use only and are
subject to copyright. The image(s) may only be used to accompany the press
release mentioned here, no other use is permitted.
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About Sulzer

Sulzer is a global leader in fluid engineering and chemical processing applications.
We specialize in energy-efficient pumping, agitation, mixing, separation, purification,
crystallization and polymerization technologies for fluids of all types. Our solutions
enable carbon emission reductions, development of polymers from biological
sources, recycling of plastic waste and textiles, and efficient power storage. Our
customers benefit from our commitment to innovation, performance and quality
through our responsive network of 160 world-class manufacturing facilities and
service centers across the globe.

Sulzer has been headquartered in Winterthur, Switzerland, since 1834. In 2023, our
13’130 employees delivered revenues of CHF 3.3 billion. Our shares are traded on
the SIX Swiss Exchange (SIX: SUN). www.sulzer.com

The Flow Equipment division specializes in pumping solutions specifically
engineered for the processes of our customers. We provide pumps, agitators,
compressors, grinders, screens and filters developed through intensive research
and development in fluid dynamics and advanced materials. We are a market leader
in pumping solutions for water, oil and gas, power, chemicals and most industrial

segments. www.sulzer.com

Through a network of over 100 service sites around the world, Sulzer provides
cutting-edge parts as well as maintenance and repair solutions for pumps, turbines,
compressors, motors and generators. We service our own original equipment, but
also all associated third-party rotating equipment run by our customers, maximizing
its sustainability and life cycle cost-effectiveness. Our technology-based solutions,
fast execution and expertise in complex maintenance projects are available at our

customers’ doorsteps. www.sulzer.com
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