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NX Filtration: The journey so far

Research phase Company founded Operationally proven Commercially proven Expansionary growth

Prof. Dr. Erik Roesink laid the  Founding of First First dNF project: Hydranautics deal Second IPO
foundation for NX Filtration NX Filtration production 31 modules in the for UF HYDRAcap  production (AMS:NXFIL)
with his research on dNF facility ready Philippines products facility Listed on
technology 4 Euronext

2013

T

UNIVERSITY
OF TWENTE.

Beginning of long-lasting Patents for applying Mexplorer pilot system £ Strategic Mexpert pilot system Strategic (¥)
relationship with hollow-fibre layer-by-layer introduced allowing for () sales force introduced - fully sales force
University of Twente nanocoating on-site lab-scale testing expansion automated testing expansion dm
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Sustainability & Low OpEXx

Chemical free operation

Our solution avoids the use of
flocculants and coagulants in pre-
treatment and requires a very low
chemical cleaning frequency.

N
Green chemistry \

Our coating process for NF
membranes applies water-based
chemistry, in contrast to
conventional solvent-based
coating processes. Our membrane
spinning process is highly energy
efficient thanks to our unique in-
line polymer mixing concept.
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Energy efficient

Our membranes realise significant CO, footprint

reduction during operation compared to

conventional technologies such as RO, adsorption

(activated carbon) and oxidation processes. 3
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Patented Technology Layer-by Layer (LbL)

Direct nanofiltration (dNF) patent protected technology

0 Family of patents around dense membrane support structure to ensure optimal selective layer adhesion
9 Family of patents around the in-line application of a first selective charged layer
9 Family of patents around the layer-by-layer application of positively and negatively charged nanolayers, offering precise control of the membrane

selectivity properties. Ongoing nanolayer innovations aim to enable new applications, such as further penetrating RO markets
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Direct nanofiltration — Innovative coating creates robust materials and

enables simple process

Traditional spiral wound NF scheme
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Hollow fiber dNF scheme
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Our technology has already proven successful across
applications around the world — selected examples

Colour and hardness removal from
Wastewater reuse for a surface water for process water
multinational soft drinks Drinking water for a power plant
producer production from
rainwater for a utility Pre-treatment for RO
process at an aerospace
Pilot to achieve self multinational
sustained drinking water
supply for an island Pilot to remove pesticides
from ground- and surface

Wastewater treatment to water for a water utility
significantly reduce the water

Treatment of RO concentrate
for a multinational soft drinks
producer

footprint of a beer brewery

Pilot for indigo and
Pilot for drinking water production Wastewater reuse for a caustic recovery for a
in rural communities in Texas, textile manufacturer denim producer
Mississippi and Louisiana

Removal of colour and micropollutants
from surface water for drinking water Removal of colour from well
production water for drinking water
production

Clean Sustainable
Municipal Water A Industrial Water
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Removal of micropollutants from municipal wastewater
after biological treatment (1/2)

The customer’s query

The customer, a wastewater treatment plant in the Netherlands, was looking
for a solution to remove micropollutants from the wastewater effluent prior to
discharge into an environmentally sensitive local water stream.

Our approach

We applied our dNF40 nanofiltration membranes directly on the wastewater
after biological treatment and settling tanks. Contrary to conventional
membrane processes, our process only required a strainer as pre-treatment.

Results
Stable operation since early 2019 with a crossflow design.

CEF every two weeks with 250 ppm NaOCl @ pH>10

20 LMH flux >97% rejection of Total >80% rejection for a cocktail of micropollutants,
Organic Carbon mainly pharmaceuticals, see next slide
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Removal of micropollutants from municipal wastewater
after biological treatment (2/2)

Removal of micropollutants

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
&

Removal [%]

X0 & \'.bQ 4 '\ﬁ' : "bé\ S &° D ) N ’\bz R\
& &L 6‘6\ & OKQQ & & F S P N
& © & & A@& $° OQ’&\ N <& & Q@Q SO\ Qé;& ?S{\\r’ Nard
$ K
?ﬁ’ O\% &o-\:x Q'b Q/\ :\'\ < \3{\@6\ \@\ 'D{O(b
N & ©
¥ &

NX filtration



Removal of various PFAS compounds

dNF40 dNF80
Feed water Permeate Feed water Permeate
PFAS 7y w ut w
GENX 250 25 250 25
H4PFDS 500 5 500 5
H4PFHXS 250 25 250 25
H4PFOS 250 25 250 25
NEPFOSAA 500 5 500 5
NMPFOSAA 250 25 250 25
PFBA 1500 100 1500 250
PFBS 300 19 250 75
PFDA 250 25 250 25
PFDOA 500 5 500 5
PFDS 250 25 250 25
PFHPA 250 25 250 25
PFHPS 250 25 250 2.5
PFHXA 1250 38.5 1300 140
PFHXS 250 25 250 25
PFNA 250 25 250 25
PFNS 250 25 250 25
PFOA 1050 8 1050 20
PFOS 1200 25 1300 60
PFOSA 250 25 250 25
PFPEA 1300 49.5 1250 185
PFPES 250 2.5 250 25
PFTEDA 1000 10 1000 10
PFTRDA 1000 10 1000 10
PFUDA 250 2.5 230 2.5
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Graph 1. Removal of PFAS from synthetic water
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Wrap-up: Unique features of our dNF nanofiltration membrane

Small footprint No pretreatment

One-step solution Other than a strainer, typically no pretreatment required

Simple

Low fouling Drocess

Low biofouling and low scaling

Favorable operating costs

Energy efficient, chemical free and reduced
system complexity — TCO : 0.2 - 0.3 €m?

Chlorine tolerant

Foulin . .
~ Cleanability in the pH range of 1 to 13 resistargllt Energy efficient
Chlorine resistance 250000 ppm.hrs @ pH >10 Low < 0,3 kWh/m3 treated water
Opex Up to 70% energy savings compared to UF+RO

Back-washable

In contrast to spiral wound NF membranes Unique

characteristics

Chemical free

No use of flocculants and coagulants,
very low chemical cleaning frequency

Unique separation properties Reliable technology

High organics retention and high salt passage High log removal viruses & bacteria
Ability for integrity testing
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