
SOFI FILTER
Self-cleaning microfilter from 1 µm

Clean process water after Sofi Filter Sofi Filter

Sofi Filtration Ltd, together with the Department of Materials Science and Engineering at Aalto 
University of Finland, has developed a new type of dynamic cross-flow filter which goes under 
the commercial brand name Sofi Filter. Sofi Filter separates fine solid particles from large water 
streams. These kinds of waters are difficult to treat with traditional methods as the fine particles 
do not settle by gravity and bag filters plug fast, losing their permeability.

Considering the challenges of microfiltration combined with 
the experience of the filtration specialists involved in the Sofi 
Filter development project, the design criteria for the new filter 
has been to accomplish a compact and fully automated unit 
that has high microfiltration capacity and novel clean-in-place 
abilities to prevent plugging. The commercial breakthrough laid 
in the idea of a unit that requires no moving parts inside to cre-
ate a high cross-flow velocity, thus making the unit robust and 
economic to use.
The uses for Sofi Filter innovation are many.  Sofi Filter enables 
a high water recycling rate at the plant by treating overflows 
from settlers, clarifiers and thickeners, less environmental im-
pact by wastewater clarification at discharge, better performing 
desalination process by pre-filtering solid particles from water 
before water treatment process and better plant performance 
by removing contaminants from process waters e.g. in 
electrolysis processes.

Membrane filtration in general is operated either in a dead-end or cross-flow mode. In dead-end filtration 
the biggest problem is low filtration (flux) flow, solids’ concentration and fouling. Due to these reasons, 
the membrane has to be often either cleaned or replaced. In the cross-flow membrane filtration the 
shearing effect takes place, i.e. the feed flows tangentially along the membrane. This reduces the build-
up of potential fouling layers on the membrane, and reduces concentration polarization, adsorption, and 
cake layer formation.

Microfiltration



A high and stable capacity is an important quality that determines the profitability of the investment and 
the level of operating expenses. When small colloidal particles are filtered by conventional means through 
a microporous filter material, different plugging phenomena occur in short time and lower the filter’s 
capacity. 

In the beginning of the filtration process, a clean filter element has a high capacity level, but after a rela-
tively short period, the capacity of the equipment decreases to a fraction of the full capacity, and the filter 
element must be regenerated. The surface area of the microporous material is large, allowing it to 
absorb small particles, ions or molecules from the liquid flowing through. The filter material’s pore volume 
decreases at the same rate. The surface of the filter media is especially susceptible to plugging, either 
mechanically or through a chemical reaction.

The amount of solids present in Sofi Filter applications may vary between 1 to 50,000 mg/l while the 
particle size is less than 100 micrometers. During the filtration only a thin layer of cake is formed on the 
element surface. Thin cake results in low resistance to filtration, and hence to a filtration rate that is much 
higher than in cake filtration processes. 

The Sofi Filter is a continuation of the Certus filter, which was 
developed in the early 2000’s. Sofi Filter is based on the same 
cross-flow phenomena as the Certus filter, but the design is 
completely different. The innovation of Sofi Filter enables 
higher cross-flow velocity and thus remarkably higher capacity 
without any moving parts inside the filter vessel.

The main argument in that the cross-flow filtration is a shearing 
force that is performed by the flow velocity. In the new type of 
cross-flow filter, the velocity is produced very simply and 
effectively. Ceramic, sintered metal or silicon carbide can be 
used as filter elements. Computational fluid dynamics 
modeling has been made at Aalto University, and calculations 
show a cross-flow velocity of about 20m/s is achieved in Sofi 
Filter. 

Patent application for the innovation has been left in. The first 
industrial-scale filtrations show that the shearing forces are 
significantly higher than e.g. with Certus filter.

Sofi Filter

Sofi Filter



Sofi Filter is designed for industrial processes for closed water circulation or minimizing waste contamina-
tion. The filtration is done with over pressure i.e. the bubble-point of the membrane is exceeded. The feed 
pressures are varying between 0.05 and 0.2MPa (0.5…2bar). 
Sofi Filter is a compact unit consisting of an acid-proof steel vessel, a sintered metal filtrate element, 
ultrasonic cleaning unit and PLC control unit. The modular structure enables high capacity installations 
by economic combination of units for virtually all capacity needs. Sofi Filter operates automatically and 
the filtration data is collected on-line.  Feed water is pumped into a steel cylinder at a sufficient speed 
(e.g. 3m/s) and the feed design accelerates the flow to about 20m/s on the element surface to achieve 
a high permeate flow. To achieve the high cross-flow velocity, a part of the feed, typically about 30 %, is 
discharged through two concentrate outlets. The concentrate can be fed to next set of Sofi Filters to lower 
the total concentrate stream volume.

Operation

Solid particles consolidate on the surface of the filter membrane 
and clear filtrate passes through a filtrate outlet. Majority of 
the solids are removed by the cross-flow concentrate stream. 
The solids particles that are on the surface of membrane are 
removed by counter-current washing with a short compressed 
air shock.

The filter element requires automated, periodic cleaning so 
that the surface pores remain clear. The design enables seve-
ral cleaning options: ultrasonic cleaning, vapor and chemical 
washing and backwash. Ultrasonic cleaning causes cavitation 
on the surface of the metallic membrane.

A laboratory and a pilot unit are available of industrial tests. 
The laboratory unit is an important tool in finding out the star-
ting values for the pilot unit that is applied into a real process. 
The properties of the slurries and filtrate are analyzed by 
traditional laboratory methods. According to the laboratory 
test results, the filter element pore size is chosen for pilot unit 
tests. Typical filter element sizes are 1, 5, 10, 20µm. The pilot 
tests at customer site gives the long-term Sofi Filter capacity 
measured in m3/m2h as design criteria for the equipment 
delivery.

Plant operation



The Sofi Filter feed solids concentration was in the range of 200-400mg/l, and particle size less than 20 
microns. Sofi Filter capacity rate was 15 to 25m3/m2h with 10 microns filter element. The filtrate con-
tained less than 20mg/l solids, well below the environmental regulatory limit of 30mg/l suspended solids.

Increasing clarifier capacity with Sofi Filter

Sofi Filter performance data, clarifier overflow

In the case study, the customer’s need 
was that every once in a while the 
clarifier overflow that is discharged 
does not meet environmental regula-
tions regarding the maximum solids 
load. A clarifier feed side stream was 
run to Sofi Filter. This method gave 
more settling time to fine particles 
and less flocculant was needed in 
clarification. 

Case study: Sofi Filter in clarification process
In the processing industry there is a demand for better quality of the clarifier overflow water. The emission 
limits are tightening and in many cases the overflow water is needed back in the process for reuse. Either 
way, there is a need to treat the water from all or most solid particles before it can be reused or run back 
to the environment.



Sofi Filtration has done extensive testing with both laboratory 
and industrial on-site unit in many industrial plants, and the re-
sults are outstanding. 

Due to Sofi Filter’s cross-flow innovation, it delivers high micro-
filtration capacity of 3m³/m²h to 30m³/m²h while bringing energy 
consumption down to 0.05kWh/m³ and keeping the footprint 
small.  

The self-cleaning ability enables long-term high capacity and low 
maintenance needs. Sofi Filter combines four key filtration bene-
fits: solid-free filtrate, self-cleaning action, fully automatic 
operation and clean-in-place ability in a single solution. 

Sofi Filter is a new product that offers a hand-full of benefits to the customers. 
For more information please visit our website www.sofi-filtration.fi or contact us directly.

Ville Hakala, M.Sc. (Tech)
+358 40 704 9290 / ville@sofi-filtration.fi
Sofi Filtration Ltd
Luoteisrinne 4 A 3rd floor 02270 Espoo, Finland

SAVING WATER 

Water conservation in 
scarce areas by
recirculating process 
water and avoiding 
evaporation loss 

Performance

Filtrate flow

Benefits

SAVING NATURE

Meeting environmental
regulations at 
wastewater discharge
 

SAVING COSTS

Less fresh water intake, 
less wastewater 
treatment, clear water 
in process


