
Sula as the partner of the 
CembraneGroup

ÅSilicon Carbide (SiC) membrane

ÅWater & wastewater treatment

Å65 countries case studies

Å>500 commercial installations



Technology & how it is made





WhySiliconCarbide(SiC)

High flux rate

Low organicabsorption

Chemicallyinert



Ceramicmembraneoverview
Bilal et al.

Lowest 
permeability 

Highest 
permeability 

Al2O3 TiO2 ZrO2 SiC

Hydrophilicity + ++ ++++ +++++

Permeability ++ ++ +++ +++++

Foulingpotential +++++ ++++ ++ +

Chemical resistance +++ +++ ++++ +++++

Mechanicalstrenght ++++ ++++ +++++ +++++

+++++ Highest
+ Lowest

Bilal. Et al. Ceramic membrane technology for water and wastewater treatment: A critical review of performance, full-scale 
applications, membrane fouling and prospects. Chemical engineering Journal. 2021.



Low fouling



Ceramicmembranehydrophilicitychart
Measure of hydrophilicityby evaluatingwater contactangle 

Hydrophilicity= high flux & lessfouling



Filtration spectrum

Removal of: 

Å Suspended solids (TSS) 99%

Å Bacteria >99,99%

Å As, Fe & Mn 99%

Å Virus >90%

In combination with absorption techniques

Å PFAS/PFOS 

Å Radium

Å Dissolved organic matter



New paradigm in Water treatment
Silicon Carbide membrane



Reference overview

Å More than 500 installations 

Å Over 600 MLD treatment capacity

Å In 65 countries

Å 50% Drinking water

Å 35% Industrial water

Å 15% Municipal Wastewater

Å Fastest growing MF/UF membrane 

technology 



Certificate



Sand filtration Polymericmembrane Cembrane SiCmembrane

Å Large pore size
Å Poorfilteredwater quality
Å High water losses
Å Take up a lot of space
Å Extensivechemicaluse
Å Long lifetime

Å Small pore size
Å Limited lifetime
Å Cannothandle challengingwaters
Å Requiresextensivepre-treatment

Å Robust like a sand filter
Å Small pore size
Å Long lifetime
Å Low water loss
Å Requireslittle to no pre-treatment

Technology benefits



Applications

Pre-RO

Drinking water

Upgrade of conventional Sandfilterplants

Sandfilterbackwash water recovery

Tertiary treatment of wastewater



Currentparadigmin water treatment

Parameter Unit Cembrane Sandfilter PolymericUF

Footprint % 25 100 35

Total suspendedsolids mg/l 20.000 20 50

Bacteria removal % >99,99 20-50 >99,99

Specificenergydemand kwh/m3 0,02 0,07-0,18 0,05

Alum coagulant mg/l 1-5 20-40 1-5

Reject water % 0,5-5 5-15 2-10



Typical flow sheet
Why is footprint so massive?



Current paradigm in UF water treatment
Polymeric MF/UF membrane

Source: BrehantŜǘ ŀƭΦ нлмрΦά²I!¢ L{ ¢I9 w9![ ¢h¢![ /h{¢ hC h²b9w{ILt hC ! [h²-PRESSURE MEMBRANE PLANT 
Chw 5wLbYLbD ²!¢9w twh5¦/¢LhbΚ ¢I9 /hat!wL{hb hC ¢Iw99 a9a.w!b9 a!¢9wL![{Υ t±5CΣ t9{ !b5 /¢!έ

Observed3 yearpermeabilitylossof polymer MF/UF 
membraneplants

Fiber breakage

ÅSensitive & limited lifetime

Å2-5x energy consumption

ÅRequires 2-5x more chemicals for cleaning

ÅExtended pre-treatment requirements: (DAF, Clarifier, 
Multimedia filter or fine filtration)

ÅTakes up extra space

ÅDeclining performance over time

ÅNot sustainable!

ÅHowever, 10xthousands of references with long track 
record



Case studies



Drinking water treatment

Parameter Unit Feed Permeate

Temperature oC 2-9

Turbidity NTU 3,3 <0,1

Iron mg/l 0,48 <0,02

Manganese mg/l 0,2 <0,02

Silt Density Index - <1,0

Specificenergy
demand

kwh/m3 0,02

Ground water

Location Sweden

Application Drinking water

Year 2016

Water source Sweet Ground water 

Capacity 5.18 MLD

Flux rate 575 LMH

Recovery rate 99%

Oxidation w. 
KMnO4

5 min HRT mixing 
w. aeration

Ground 
water

Autopsy test after 4 years 
revealed zero degradation to:

Membrane hardness
Membrane strength

Integrity
Pore size

Distribution



Parameter Gravity Sandfilter SiCBloxFX Upgrade

Capacity 1 3-5x

Waste volume 5-30% 1-3%

Filtrate turbidity 0.5-1 NTU <0.1 NTU

Gravity Sandfilter

SiCBloxFX

Sandfilterrehabilitation



Varying turbidity ςNo problem
Direct treatment of Sand filter intake water
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Brackish seawater Pre-RO case study

SiC installed in old 

Lamella tank

Location Middle East

Application Drinking water

Year 2017

Water source Sea Water beach well

Capacity 14 MLD

Flux rate 250-350 LMH

Recovery rate 95%

Challenges High algae & bacteria

Parameter Unit Feed Permeate

TDS mg/l 2000

Turbidity NTU 36 0,2

TSS mg/l <115 <1

Iron mg/l <0,02

Silt Density Index - <2,0

Specificenergy
demand

kwh/m3 0,043



Continued
2/2

Feed on SDI paper

Filtrate w. 0.5 SDI



Drinking water, Pre-RO

Parameter Unit Feed Permeate

Temperature oC 24-35

Turbidity NTU <0,2

Iron mg/l 0,25 <0,02

Manganese mg/l 0,25 <0,02

Silt Density Index - <1,0

Specificenergy
demand

kwh/m3 0,02

Location Kingdom of Saudi Arabia

Application Drinking water

Year 2021

Water source Brackish Ground water 

Capacity 143 MLD

Flux rate 600-650 LMH

Recovery rate 99%

Oxidation

HMO dosage

Reverse Osmosis

Deep well



Drinking water, surface water

Parameter Unit Feed Permeate

Temperature oC 10-25

Turbidity NTU 20 <0,2

COD mg/l 0,25 <5

BOD mg/l 0,25 <2

TOC - <2,0

TSS mg/l 120 <1

TDS mg/l 270 270

Specific energy kwh/m3 0,02

Location Middle East

Application Drinking water

Year 2018

Water source Surface/river water

Capacity 24 MLD

Net flux rate <459 LMH

Recovery rate 96%

Dam water
pH

Coagulation
Cl

Distribution



Drinking water, surface water

Parameter Unit Feed Permeate

Temperature oC 10-35

Turbidity NTU - 0,1

Iron mg/l 0,1 <0,02

TSS mg/l 35-50 <1

Total hardness °DH mg/L 0,58-7,1 0,58-7,1

Specific energy kwh/m3 0,025

Sand filter expansion

Location Greece

Application Drinking water

Year 2022

Water source Surface/Dam water

Capacity 21,6 MLD

Net flux rate <300 LMH

Recovery rate 96%

Dam water
Clarification
Alum sulfate  
coagulation

Distribution



Drinking water from surface water
River water, under construction

Location MENA

Application Drinking water

Year 2022

Water source River water

Capacity 15 MLD

Net flux rate 315 LMH

Recovery rate 96%

Parameter Unit Feed Permeate

Temperature oC 24-30

Turbidity NTU 20 <0,2

TSS mg/l 20 <1

TDS mg/l 270 270

Specific energy kwh/m3 0,015



Sand filter backwash water

Parameter Unit Inlet to SiC SiC Permeate

Temperature oC 2-9

Turbidity NTU 499 0,02-0,1

Iron mg/l 150 0,01

Manganese mg/l 12 <0,02

Specificenergy
demand

kwh/m3 0,03

Location Denmark

Application
Sand filter backwash 
recovery for direct potable 
use

Year 2023

Water source Backwash collection tank

Flux rate 150-300 LMH

Recovery rate >99%

Sand filtrationGround 
water

Distribution

Backwash waste



PFAS removal 
Removal of PFAS from ground water with SiC& PAC 
absorption media

A fine layer of Ultra fine Powdered 

Activated Carbon is deposited on the 

membrane surface, forcing all water 

through this absorption layer. 

Location Denmark

Application
PFAS removal with SiC& absorption in one 
step

Year 2022

Water source Ground water

Flux rate 150-300 LMH

Recovery rate 99%

Energy 0,035 kwh/m3

Powdered Activated 
Carbon consumption

<10 mg/l (If PFAS < 100 ppt)

Compund Feed water [ppt] Filtrate [ppt] Feed water [ppt] Filtrate [ppt] Feed water [ppt] Filtrate [ppt] Feed water [ppt] Filtrate [ppt]

PFBS 13,1 N.D 2,4 N.D 2,5 ND

PFBA 4,61 N.D 3,1 N.D 2,8 ND

PFHpA 4,76 N.D 1,6 N.D

PFHxS 1,5 N.D 0,12 ND 4 ND

PFHxA 12,3 N.D 4,9 N.D 5,1 ND

PFNA 0,92 N.D

PFOS 6,69 N.D 1,5 N.D

PFOA 14,5 N.D 2,1 N.D

PFPeA 11,6 N.D 3,1 N.D

SUM 69,98 N.D 20 N.D 0,12 ND 14 ND

Test site

North America Hedehusene Greve Privat Tune

Compund Feed water [ppt] Filtrate [ppt] Feed water [ppt] Filtrate [ppt] Feed water [ppt] Filtrate [ppt] Feed water [ppt] Filtrate [ppt]

PFBS 13,1 N.D 2,4 N.D 2,5 ND

PFBA 4,61 N.D 3,1 N.D 2,8 ND

PFHpA 4,76 N.D 1,6 N.D

PFHxS 1,5 N.D 0,12 ND 4 ND

PFHxA 12,3 N.D 4,9 N.D 5,1 ND

PFNA 0,92 N.D

PFOS 6,69 N.D 1,5 N.D

PFOA 14,5 N.D 2,1 N.D

PFPeA 11,6 N.D 3,1 N.D

SUM 69,98 N.D 20 N.D 0,12 ND 14 ND

Test site

North America Hedehusene Greve Privat Tune

Site 1 Site 2 Site 3



Drinking water
High Iron loaded ground water

Location Kazachstan

Application Drinking water

Year 2018

Water source Ground water 

Capacity 5.18 MLD

Flux rate 575 LMH

Recovery rate 99%

Parameter Unit Feed Permeate

Temperature oC 2-9

Turbidity NTU 9,5 <0,1

Iron mg/l 12 <0,1

Manganese mg/l 2,18 0,05

pH - 6,8 7,85

Specific energy Kwh/m3 0,02



MBR ςMalt processing Pre-RO
Replacement of Hollow Fiber membranes

Location Australia

Application MBR Pre-treatment to RO

Year 2023

Water source Wastewater from Malt plant

Capacity 0,75-1,1 MLD

Flux rate 43-62 LMH

Trains 2

Parameter Unit Feed Permeate

Temperature oC 15-25

MLSS mg/l 7.500-12.000 1

COD mg/l 2.676

TN mg/l 48

Turbidity NTU - 0,2



Municipal MBR
Containerized

Location Greece

Application MBR packaged plant - discharge

Year 2022

Water source Sewage

Capacity 0,48 MLD

Flux rate 30-60 LMH

Trains 3

Parameter Unit Feed Permeate

Temperature oC 10-25

MLSS mg/l 6.000-12.000 1

COD mg/l 189 62

BOD mg/l 125 <5

Turbidity NTU - 0,2

TN mg/l 39 29



Edible oil treatment plant
MBR Pre-RO ςReplacement of Flat plate polymeric UF

Location UAE

Application MBR Pre-treatment to RO

Year 2017

Water source Wastewater from Oil plant

Capacity 0,25 MLD

Flux rate 83 LMH

Trains 1

Parameter Unit Feed Permeate

Temperature oC 25-35

MLSS mg/l 7.000-11.000 <5

COD mg/l 4.000 22

BOD mg/l 1.700 <5

TDS mg/l 1.500

Oil & Grease mg/l 80-400 <5

SDI - <2



Scrubber water treatment at Coal fired Power plant
Germany, replacing tubular ceramic membranes

SiCUF

Cross flow ceramic performance
Energy: 3 kwh/m3 (60x)
Chemical: 15-20x higher

Parameter Unit Feed Permeate
Turbidity NTU <0,1 

Total suspended solids (TSS) mg/l 50 0,3

Hg µg/l 5,6 0,5

Particle size µm 0,6-25 -

Specificenergydemand kwh/m3 0,05

Chemical consumption (HCl)Ltr/m2/week 0,85

Feed & Permeate



Industrial Wastewater

Applications in MBR & Tertiary treatment

ÅFood & Beverage

ÅScrubber wastewater

ÅPharma wastewater

ÅMetal & Mining

ÅOil & Gas

ÅElectronics & Lithium recovery

ÅUltra Pure Water production

Why use SiCin Industrial Wastewater

ÅMost compact & durable solution

ÅFewer unit processes

ÅHigh Oil tolerance <400 mg/l

ÅHigh solids tolerance <30.000 mg/l

ÅHigh temperature tolerance 60oC

ÅHigh chemical tolerance pH 1-13



Pilot



Purification of drinking water

Location ISU, Kocaali, Turkey

Application Drinking water

Year 2023

Water source Lake water

Turbidity inlet 14.3 NTU

Turbidity inlet 0.5 NTU

Manganese before test 1113 mg/l

Manganese after test 196 mg/l



Municipal wastewater treatment

Location ISU, Gebze, Turkey

Application Municipal wastewater 

Year 2023

Water source Municipal sewage treatment 
plant

Turbidity inlet 7.40 NTU

Turbidity outlet 0.41 NTU



Industrial sewage treatment

Location Sewer ÇORLU 1 OSBrecycling 
project

Application Industrial sewage treatment

Year 2024

Water source industrial water

Turbidity inlet 32.3 NTU

Turbidity outlet 0.63 NTU

TSS inlet 70 mg/l

TSS outlet 10 mg/l




