PROJECT REFERENCE

Food Industry
MBR

PROJECT DETAILS

Location: Péruwelz, Belgium

OEM: Aaqua NV

Application: MBR

Capacity: 1,200 m3/day

COD feed: Average 900 mg COD/L

Membrane: 8mm, PVDF (Loop 1) and PES (Loop 2), backwashable
PROJECT OVERVIEW

Ecofrost is one of Europe’s leading producers of frozen potato products,
transforming premium potatoes into high-quality french fries and spe-
ciality potato products enjoyed in more than 150 countries worldwide.
Founded in 2003 and based in Péruwelz, Ecofrost combines advanced
processing technology, rigorous food safety standards, and a strong
commitment to sustainability. Through investments in wastewater
treatment, biogas generation, energy recovery and CO, reduction, the
company continues to grow while reducing its environmental foot-
print and delivering excellence to customers across the retail, foodser-
vice, and industrial sectors.

To address the challenge of reducing its water footprint, Ecofrost selected Aaqua to deliver an integrated treatment solution comprising an ex-
ternal membrane bioreactor (MBR) followed by reverse osmosis (R0). Commissioned in November 2025, the system maximizes treated-water
recovery and enables the production of high-quality water for reuse. This minimum liquid discharge approach reduces freshwater demand and
minimizes the volume of liquid effluent requiring disposal.

The project was implemented as an upgrade and expansion of Ecofrost’s existing wastewater treatment facility. The original treatment process
relied on a secondary clarifier downstream of the biological stage. To accommodate the increased hydraulic and organic load resulting from the
commissioning of a new production line, Aaqua converted the conventional activated sludge into MBR, by integrating two tubular ultrafiltration
(UF) loops followed by an RO system.

Ecofrost is already planning a further production expansion, with an additional production line expected to come online in the near term. Antici-
pating this future growth, the UF system was designed with sufficient scalability and reserve capacity. As a result, the upgraded installation is
expected to be capable of handling the additional load without requiring any modification.

Water reuse was a key project driver because Ecofrost has limited access to municipal tap water and is also subject to restrictions on the volume of
groundwater it may abstract. Although a separate nanofiltration and RO system is already used on site to treat groundwater, the RO stage installed
after the external MBR provides an additional and more resilient source of high-quality reuse water. The recovered water is reused as boiler feed water
in boiler tanks and within the production process, reducing reliance on constrained freshwater supplies and supporting continued production growth.

THE CHALLENGE

Potato products manufacturing generates wastewater that is rich in starch and has a high organic content. This wastewater type has variable
characteristics and requires careful flow management, process stability, and consistent treatment performance. Ecofrost needed a solution that
could accommodate a peak treatment volume of 1,200 m3/day and manage a COD load of 1,080 kg/day.

Beyond regulatory compliance, Ecofrost aimed to reduce operational costs by reusing the treated water in its production process. The treatment

plant therefore had to deliver high treatment efficiency, consistently excellent effluent quality, and the flexibility to cope with variable op-
erating conditions.
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One of the main challenges was integrating the new treatment installation into Ecofrost’s existing operating facility. The available infrastructure,

process connections and space constraints required careful engineering to fit the new equipment into the existing treatment train while minimiz-

ing disruption to ongoing production.

The plant also required stable, robust and fully automated operation. Because the installation runs continuously, 24 hours a day, while operators
are normally present only during daytime hours, the system had to operate reliably with limited manual intervention. A high degree of automation,

effective process monitoring and suitable alarm and control functions were therefore essential to maintain performance outside staffed hours.

In addition, the treatment solution needed to cope with variable, starch-rich wastewater while consistently producing high-quality permeate for
downstream RO treatment and reuse. The overall design therefore had to combine operational flexibility, low maintenance requirements and
dependable membrane performance under demanding food-industry conditions.

THE BERGHOF MEMBRANES SOLUTION

The project began with a pilet trial to validate the MBR process under
Ecofrost’s actual wastewater conditions and confirm the suitability of
tubular ultrafiltration for the full-scale installation. Following the suc-
cessful pilot phase, Aaqua supplied a complete turnkey treatment solu-
tion, with the tubular MBR as the core biological treatment step.

The tubular UF system connected to the bioreactor is arranged in two
independent loops, each fitted with four 10-inch, 4 m membrane mod-
ules. The layout is prepared for future expansion to six modules per
loop, allowing additional membrane capacity to be installed as treat-
ment requirements increase.

To support stable long-term operation at these high fluxes, the UF
package incorporates a high degree of automation and complementary
fouling-control strategies. Programmed relaxation, backwashing and
chemically enhanced backwashing (CEB) can be applied as required,
helping to control reversible fouling, maintain membrane permeability
and reduce the need for manual intervention.

Starch-rich wastewater from the production process first passes
through sieve bends, which remove solids larger than 3 mm. The
screened stream is then directed to an acidification tank before enter-
ing a lamella separator, where it is divided into thick and thin fractions.
The thick fraction is sent to the grey-starch decanter, while the thin
fraction flows directly to the mixing tank. From there, wastewater is
treated in an UASB reactor to reduce the organic load before entering
the aerobic MBR, producing a solids-free and high-quality permeate. Fi-
nally, RO provides the required polishing to generate high-quality water
for reuse on site.
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THE RESULT

The existing UASB reduces the organic load of the starch-rich waste-
water by removing approximately 80 % of the COD, lowering the av-
erage concentration from 4,720 mg/L to 900 mg/L. Afterwards, the tu-
bular MBR plant successfully meets the project’s performance targets,
achieving COD removals of more than 97 % and producing an average
effluent COD of just 25mg/L. The system generates approximately
1,200 m3/day of high-quality permeate, free of suspended solids and
turbidity, which is subsequently polished by the RO system, where con-
ductivity is reduced from average 4350 to 180 uS/cm.

The tubular UF system has demonstrated outstanding hydraulic perfor-
mance, combining exceptionally high productivity with robust and sta-
ble operation. Under average operating conditions of 32°C and a cross-
flow velocity of 3.8 m/s, the system consistently achieves permeate
fluxes above 150 LMH, underscoring the effectiveness of the membrane
configuration for treating demanding food-industry wastewater.

Following the MBR stage, RO provides the final polishing required to
produce water of a sufficiently high quality for demanding reuse appli-
cations. This enables Ecofrost to reuse approximately 650 - 700 m3/
day for raw potato washing and boiler make-up water. By replacing mu-
nicipal water in this process, the company saves the equivalent volume
of freshwater each day while also avoiding the sewer discharge fees
that would otherwise apply to the treated effluent.

Parameters Required Effluent
Capacity 1,200 m*/day
Average inlet COD 900 mg/L
Average MBR effluent COD 25 mg/L

>97 %

COD removal
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NEXT-GENERATION PES-LE MEMBRANES:
PERFORMANCE BENCHMARK

With a clear commitment to identifying new and improved solutions and
maintaining a leading position in the market, Aaqua became an early
adopter of Berghof’s newly developed PES-LE membrane chemistry.
By evaluating the technology under real operating conditions, Aaqua
helped to demonstrate its potential as a future-ready alternative for
high-strength MBR applications. The system’s two independently op-
erated, parallel membrane loops enabled Aaqua to directly benchmark
the new-generation PES-LE (100 kDa) membrane chemistry against
the standard PVDF (30 nm) membrane chemistry, typically used in
MBR systems, under comparable process conditions. This provided a
reliable basis for assessing differences in permeate output, operational
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Berghof Membrane Technology GmbH, part of the Berghof Group, is your leading manufacturer of
tubular UF membrane solutionsforthefiltrationand separation of process streamsand wastewater
inavariety of industries including dairy, landfills, food & beverage, chemical, pharmaceutical and

oil & gas.

We at Berghof Membranes continuously “think outside the box” by not only offering tubular UF
membrane modules, but we also deliver engineered filtration systems and support services to
our OEM partners. From lab-scale testing, to piloting, to engineering design, to commissioning,
to remote monitoring and analysis, to replace parts - we’re more than just a membrane supplier.

stability, and fouling behaviour. The figure below highlights the trends
in the main performance parameters throughout the study, with each
dot representing one week of operation.

As regulatory requirements and sustainability expectations continue to
evolve, water and process industry operators are increasingly seeking
filtration technologies that combine high performance with environ-
mentally conscious materials.

Berghof Membranes is expanding its product portfolio with a new
generation of Polyethersulfone (PES) membranes designed to de-
liver reliable filtration performance while supporting sustainability
goals. Its backwashable design helps maintain stable performance,
reduce maintenance effort and support demanding applications while
preparing operators for future sustainability and regulatory require-
ments. Evaluated under real operating conditions and benchmarked
against the proven PVDF membrane chemistry, the technology deliv-
ered comparable permeate output and system stability. These initial
results position the new-generation PES membrane chemistry as a
PFAS-free and BPA-free option for new projects, retrofits and future
membrane replacement strategies, combining regulatory readiness
with robust operational performance.

With the launch of the new-generation PES tubular membrane portfolio,
Berghof Membrane Technology GmbH is demonstrating its commitment
to combining technological innovation with sustainability, and to meet-
ing future regulatory requirements. The next phase of comparisons will
focus on the performance of the new-generation PES 30 nm membrane
option against the established PVDF 30 nm membranes.

CONTACT

Europe

+3158 8100-110
info@berghofmembranes.com

Americas

+1320 9683809
sales.americas@berghofmembranes.com
Asia

+65 8 8763424
sales.asia@berghofmembranes.com

Theinformationand data contained hereinare believed tobeaccurate and reliable, and are provided in good faith. However, no guarantee of performance is given. Berghof Membrane Technology GmbH
accepts no liability for any results obtained or damages incurred through the use of this information. The customer is responsible for determining whether the products and information presented are
appropriate for their use, and for ensuring that their workplace and disposal practices comply with applicable laws and other governmental enactments. Specifications are subject to change without
notice. Berghof Membrane Technology GmbH is a wholly owned company of Berghof GmbH. All rights reserved. © 2026 Berghof Membrane Technology GmbH + www.berghofmembranes.com.
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