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Our history - 50 years of membrane experience

- Started in early /0's as membrane manufacturer
- Beginning 2002 transformed as independent membrane application specialist
- 2013 focus on membrane system designer and supplier (turn-key)

1973 1986 2000 2002 2011 2013 2017

Wiafilin 1.0 founded Wiafilin taken over by  Stork Friesland Harry leaves Norit taken over Wiafilin Systems Wiafilin Systems
by Wavin-Shell- Stork Friesland taken over by Norit Norit and starts by Pentair founded Wafilin and merger with
WMO (Harry van (Henk Schonewille Wifilin 2.0 Westra RVS Hydrasyst
Dalfsen gets in) gets in) (Henk gets in)
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Our Marketfocus

ERAGE
SYSTEMS

We help your business

recover resources from

process streams had Pi°
wafilin

www.wafllinsystems. nl SYSTEMS BV

We help your business
reduce costs and
enhance product quality

www, wafilinsystems. nl
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Offering the full circle of application development:

Development and Innovation
Feasibility studies
15 Pilot Units

Process design

d 4 db 4B

The production of the units is outsourced to our
partners. The scope of our responsibility during
engineering, development and system delivery:

# Engineering and project management

# Delivery of turnkey systems and projects
# Commissioning and startup of systems
# Aftersales and services of systems

A

Application
development

Q

Pilot studies

\

After sales

et FULL CIRCLE
MEMBRANE
SOLUTIONS

&

System design

@

Commissioning

Project delivery
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Located at the WaterCampus in Leeuwarden
Centre for Water & Food Technology

YR
wafilin

SYSTEMS BV




We are an independent membrane
application specialist

We offer a wide variety of membranes based on different substrate

materials and designs:

Ceramic

Spiral Wound
Tubular

Hollow Fiber
Electrodialysis (edbm]

i

Suppliers:

g—tech oms e ’r&
INnovdations am Pentair
gmbh i YRRANAYTICS

BERGHOF
@D  Bynder
Pall Corporation J Filtration

SuUee water Technologies & Solutions
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Our customers (selection)

EMSLAND GROUP &

using nature to create
CHAINCRAFT
BGEASLD INNOVATORE
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Our applications in Food & Dairy (2020)

# Milk concentration at farm
# Fractionating of milk

# Skimming of milk

# Cleaning of brine from cheese production

ww _ # Demineralization of Acid and Sweet whey

# Protein recovery from potato starch industry
# Protein recovery from other plant-based sources
# Sugar fractionating
# Fatty Acid recovery from food- feed- & agricultural waste

streams

S Reuse of blanch water from vegetable industry
had
A

We help your business
recover resources from
process streams
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Examples of R&D projects 2020

# Plant-based protein recovery

# Fat-removal from gelatin process water

# (Casein fractionation from Goat and Cow milk

# Demineralization of acid and sweet (goat) whey
# Hydrolysate purification

# Raw milk concentration

# VWhey concentration

# Sugar fractionation

# Skimming of milk
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From Waste to Value

1. Sugar fractionation
2. Protein recovery & purification
3. From wastewater to process water
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Sugar fractionation/concentration
Source: Fruit waste

LeverancierType Flux (Imh) Benodigd oppervlak full-scale Scheiding
A 10 260 goed
4 1057 slecht
/.8 /65 slecht
B 22 118 goed
15,4 362 slecht
C 12,5 174 goed
D N.B. N.B. slecht
25 2,00 14 2,00
1,90 1o o o 5 1,90
20 1,80 1,80
\/\/ 1,70 10 1.70
_ 15 1,60 _ 8 1,60
E 180 = 1,50
g ° ﬂ e o 2 ° - °
o 1,30 o - - L - , -4
: ‘T . - —_— . | \ad 222
1,10 1,10 T L
95:2419'3 10:48:00 ;;3123”0] 15:36:00 153'3031'350 DEEEJ:EA:DD 10:48:00 13:12:00 15:36:00 18:00: éom qw(sgg\!!Ian
ijid (uren Tiid (uren)
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Sugar fractionation/concentration

Full-scale result:
4x8” spiral wound

Leverancier; B
Oplevering: 2020
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wafilin

SYSTEMS BV

14



Protein recovery & purification
Source: Animal Rendering

Supplier A Supplier B
Type: Ceramic MF Ceramic MF
Pore size: 0.6 pm 0.8 pm
parameters:
Crossflow: 4 m/s 450 a0
TMP: 0,5 -0,65 bar
Temperature:; /0 -80°C
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» Protein recovery & clarification

Full-scale result:
4 loops 8" ceramic
Supplier: A

Feed: 30° brix
Flux: 25 Imh
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From wastewater to process water

Source: Waste stream (vegetable process)

ey R S—— LU e Feed:
Tank Foad S pm Retentate 1 70°C
1,5% dry matter
Pormaat II
V00kDa  [em— Rownte2 | o Solids
Pormoats 2 1
Mamibr
1KDa | m— Retentate 3 | < Sugars

Process water
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Results from external trials

Based on spiral wound

Time A Pressur Pressure Permeate Retentate Permeate Time A Pressur Pressure Permeate Retentate Permegate
Pressure elN ouT flow flow fluxin Pressure elIN ouT flow flow flux in

in in bar in bar in bar in liter/h in liter/h litegdaZlh in in bar in bar in bar inliter/h  inliter/h liter/m?2
min min

0 0.65 6.40 575 180 621 33 0 126 7.01 5.75 603 ND 112

10 0.66 6.41 575 130 ND 24 5 1.25 7.00 5.75 583 ND 108

20 066 6.41 575 123 581 23 10 1.26 7.01 575 578 432 107

30 067 6.42 575 ols} ND 18 15 1.25 7.00 575 565 ND 105

40 067 6.42 575 80 601 15 20 1.25 7.00 575 570 423 106

50 067 6.42 575 77 ND 14 25 1.25 7.00 575 557 ND 103

60 0.67 6.42 575 72 594 13 \/

70 0.68 6.43 575 62 ND 11 Spiral wound NF: 1kDa

80 0.67 6.42 575 59 568 11

a0 0.68 6.43 575 58 ND 11

100 0.68 6.43 575 55 528 10

120 0.68 6.43 575 56 533 10

140 0.68 6.43 575 48 512 9

160 0.68 6.43 5.75 45 ND 8 Recovery rate:

180 ND ND ND ND ND ND Material Amount in liter

20 ooe  os  ars ND ; Feed 600 100%

240 0.67 6.42 575 38 459 7 Filtrate 5 um 600 100%

260 0.66 6.41 5.75 38 ND 7 Permeate 100 kDa 310 51%

280 0.65 6.40 575 38 ND 7 Retentate 100 kDa 290

300 0.66 6.41 o175 39 439 7 Permeate 1 kDa 270 45% i

Spiral wound UF: 100kDa Retentate 1 kDa 40 wafllln

SYSTEMS BV
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Additional membrane screening
Focus on high temperature potential
Eliminating fouling in UF phase (B-Glucans/solids)
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Additional membrane screening

f.I.t.r: feed UF, retentate, permeate 15kda, permeate 300kda f.I.t.r: feed NF, permeate CF1,1, Retentate CF4,8 , permeate CF4,8
Recovery rate: Recovery rate:
Material Amount in liter Material Amount in liter
Feed 600 100% Feed 600 100%
Filtrate 5 pm 600 100% Filtrate 5 pm N/A N/A
Permeate 100 kDa 310 51% Permeate UF 525 87,5%
Retentate 100 kDa 290 Retentate UF V4s)
Permeate 1 kDa 270 45% Permeate 1 kDa 412,5 69%
Retentate 1 kDa 40 Retentate 1 kDa 187,5

wafilin

4 SYSTEMS BV
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SmartFlex NF:
% Hygienic design
# High-temperature NF
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Take home message

Membrane performance behavior in applications can
vary significantly from theoretical forecast

Alternative membrane options is still expanding:
example High Temperature resistance

Feasibility of a preferred membrane application can
often be defined in a quick scan pilot (1 - 2 weeks)

And it often pays of to look beyond the obvious choices
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Address
Agora 4
8934 CJ Leeuwarden

+31 (0) 38 288 35 03
iInfo@wafilinsystems.nl

Contact me: WEL
j.vandalfsen@wafilinsystems.nl
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