
Membrane contactors and membrane distillation 
Basic Concept 

1. Basic Concept 

Membrane contactors can best be defined as units where a 
porous membrane is used to 
 
a. Separate two, normally miscable, liquids to enable selective 
    extraction of one or more components from one liquid to the  
    other. 
 
b. To enhance vaporization area per volume of a liquid and  
     shorten the distance between evaporation surface and  
     condensation surface 
 
In both cases the membrane does not contribute to the 
selectivity of the process, as the membrane pores are much 
larger than  the molecules to be separated by the process. 

Overview: 
 
1. Basic concept 
     
2. Thermodynamics,  
     energy and process  
     considerations 
 
3. Transport processes 
     and flux modelling 
 
4. Examples: 
    Juice concentration 
    Protein and aminoacid 
    concentration 
    Ammonia removal from 
    manure slurry and 
    biogas digestat 
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1. Basic Concept 

The basic concept of membrane contactors can be illustrated as: 

Membrane 

Vapor 
filled  
pores 

Feed 
liquid 

Side I 

Side II 

The driving force behind the process is a difference in the 
chemical potential between side I and II of the membrane. 

The transport mechanism through the pores depends  
partly on how this difference in chemical potential is 
achieved. 
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1. Basic Concept 

The basic concept of membrane contactors can be illustrated as: 

Membrane 
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filled 
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Feed 
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Side I 
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It is the combination of the difference in the chemical  
potential and tranport rate that determines the selectivity of  
the process, not the membrane. 
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1. Basic Concept 

Wetting of a membrane contactor 

Membrane 

Feed 
liquid 

Side I 

Side II 

For the process to work as a membrane contactor the pores 
have to stay vapor filled. If liquid penetrates the pores the  
membrane is said to be wetted and works as a normal  
microfiltration or ultrafiltration membrane. 

Liquid 
filled 
pores 
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1. Basic Concept 

To avoid wetting of a membrane contactor 

Membrane 

Feed 
liquid 

Side I 

Side II 
The forces necessary to force liquid into the pores can be 
described by the LaPlace equation: 

∆𝐏 = 𝐏𝐈𝐈 − 𝐏𝐈 = −
𝟐 ∙ 𝛄ℓ ∙ 𝐜𝐜𝐜𝛉ℓ

𝐫𝐩
 

Pressure difference 
across membrane 
at initial wetting 

Surface  tension 
between liquid  
and membrane 

Pore radius 

Membrane liquid 
contact angle 
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1. Basic Concept 

To avoid wetting of a membrane contactor 

Membrane 

Feed 
liquid 

Side I 

Side II 
The demand that ∆𝐏 under operation has to be below the 
pressure difference of initial wetting severely limits the  
choice of available membrane materials, proces conditions  
and usefullnes of membrane contactors. 
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1. Basic Concept 

Typical processes: 

Typical maximum operation pressure difference across 
the membrane: 
  ΔP ~ 1-1.5 bar 

Typical membrane material: 
(hydrophobic) 

Fresh water 
production 
 
Juice concentration 
 
CO2 removal 
 
NH3 removal 

PP (polypropylene) 
PE (polyethylene) 
PVDF (polyvinylelidenefluoride) 
Teflon (polytretrafluoroethylen) 
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Basic thermodynamic and transport considerations 

Membrane 

Feed 
liquid 

Side I 

Side II 
In order to have a transport (flux) through the membrane 
there has to be a driving force. This can be expressed as a  
difference in Gibbs free energy across the membrane: 
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1. Basic Concept 
A thermodynamic and mathematical detour 

Per definition the chemical 
potential is equal to: 
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Which inserted in the driving force equation gives: 
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1. Basic Concept 
A thermodynamic and mathematical detour 

Per definition the chemical potential can be expressed as: 
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The standard  
chemical potential 

Activity Faradays 
 constant 

Ionic electric 
charge 

ElectricaI 
potential 

Temperature Gas constant 

For vapours at low to moderate temeperatures  are uncharged so for membrane 
contactors this leads to: 
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1. Basic Concept 

Basic thermodynamic and transport considerations 

Membrane 

Feed 
liquid 

Side I 

Side II 
The driving force across the membrane thus is: 

y=0 
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1. Basic Concept 

Basic thermodynamic and transport considerations 

Membrane 

Feed 
liquid 

Side I 

Side II 
As the flux according to irreversible thermodynamics can be 
expressed as a transport term times a driving force: 

y=0 

y=δ 
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Number of driving forces 

Flux Driving force 

Transport 
constant 
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1. Basic Concept 

Basic thermodynamic and transport considerations 

Membrane 

Feed 
liquid 

Side I 

Side II 
The flux can be decribed by: 

y=0 

y=δ 
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1. Basic Concept 

Basic thermodynamic and transport considerations 

Membrane 

Feed 
liquid 

Side I 

Side II 
For membrane contactorS the temperature as a direct driving 
force through thermal diffusion is of little importance: 
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1. Basic Concept 

Basic thermodynamic and transport considerations 

Membrane 

Feed 
liquid 

Side I 

Side II 

The activity of a chemical species in solution can be expressed as: 
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standard pressure 
(1 bar) 

Overview: 
 
1. Basic concept 
     
2. Thermodynamics,  
     energy and process  
     considerations 
 
3. Transport processes 
     and flux modelling 
 
4. Examples: 
    Juice concentration 
    Protein and aminoacid 
    concentration 
    Ammonia removal from 
    manure slurry and 
    biogas digestat 
    



Membrane contactors and membrane distillation 
Basic Concept 

1. Basic Concept 

Basic thermodynamic and transport considerations 

Membrane 

Feed 
liquid 

Side I 

Side II 

Membrane contactor operations can be classified according to 
how this difference in activity is achieved 
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Classification of membrane contactor processes 

OMD: 
Osmotic 
Membrane  
Distillation.  
Driving Force: 
Osmotic draw  
solution driven  
change in vapour  
pressure. 
Can be combined  
with DCMD. 

Membrane contactor processes 

DCMD: 
Direct Contact  
Membrane  
Distillation.  
Driving Force: 
Temperature  
driven change in  
vapour pressure 

SGMD 
Sweep Gas 
Membrane  
Distillation. 
Driving force: 
Continous  
removal of vapor  
by an inert sweep 
gas 

VMD 
Vacuum Membrane  
Distillation. 
Driving Force: 
Vapor removed by 
vacuum suction 

Membrane contactors and membrane distillation 

AGMD 
Air Gap Membrane 
distillation. 
Driving Force: 
Vapor removed by  
condensation on a  
cold surface 

EMD 
Extractive 
Membrane  
Distillation 
Driving force: 
Change i vapor  
pressure 
due to chemical  
modification of  
diffusing molecule 
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2. Thermodynamic, energy and process considerations 

Direct Contact Membrane Distillation 

Membrane 

Feed 
liquid 

Side I, Hot side TI 

Works like a normal evaporator. The short way the vapor has to  
travel between hot and cold reservoir gives in theory a smaller  
equipment size compared to evaporators, this is off-set though by  
the fact that all heat for the evaporation and all cooling for the  
condensation have to be brougth in by the feed and draw liquid  
respectively, which limits the size of each membrane module. 
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Side II, Cold side TII 
Draw 
liquid 
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2. Thermodynamic, energy and process considerations 

Direct Contact Membrane Distillation 

Fresh water production from a process point of view: 
It has often been claimed, that  
evaporation is cheaper at lower 
temperatures: 

Hot feed 
in TI 

Cold water 
in TII 

Assuming the cold  
reservoir as a  
cooling tower  at 
18  °C. 

There could be a potential energy saving  
of 10%, but as the flux is much lower as  
seen from the relative driving force this is  
off set by equipment costs. 

TI  [°C] 

Δhvap 

[kJ/kg] 
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2. Thermodynamic, energy and process considerations 

Direct Contact Membrane Distillation 

Reasons for using DCMD for fresh water production should be, 
that low quality (low temperature) 
heat is available. 

Hot feed 
In TI 

Cold water 
in TII 

A more promising potential could be concentration of extracts 
with heat sensitive expensive components, as the evaporation  
can be conducted at temperatures down to 20 °C and can  
deliver drymatter concentrates up to 70% as opposed to RO  
and NF. 
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2. Thermodynamic, energy and process considerations 

Osmotic  Membrane Distillation 

Membrane 

Feed 
liquid 

Side I, Hot side TI 

Works like forward osmosis exept that evaporation of the liquid is  
needed and that the process can be boosted by running a  
temperature difference as well.  
It can be used for concentrating liquid solutions of heat sensitive 
components just as DCMD, but has the same drawback at forward 
osmosis. The draw solution have to be reclaimed. 
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2. Thermodynamic, energy and process considerations 

Osmotic membrane distillation 

OMD from a process point of view: 

Hot feed 
in TI,in 

Cold salt brine 
(40% CaCl2) 
in TII,in 

The process has a potential for concentration of high value 
heat sensitive products as it can work down to 5-10 °C and  
deliver concentrates with up to 70 % drymatter 

hot salt brine 
(40% CaCl2) 
out TII,out 

Cold  
concentrate  
out at TI,out 

Evaporator for 
regeneration of  
brine  
(draw solution) 
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2. Thermodynamic, energy and process considerations 

Extractive  Membrane Distillation 

Membrane 

Feed 
liquid 

Side I, TI 

Works like forward osmosis exept that evaporation of the 
components selectively extracted is needed . The process would  
normally be run with feed liquid and draw solution at the same  
temperature to avoid evaporation of solvent (water) to the draw  
solution. As for forward osmosis and OMD the draw liquid need to 
be regenerated or be a commercially interesting product. 

y=0 

y=δ 
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Side II, TI 
Draw 
liquid 
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2. Thermodynamic, energy and process considerations 

Extractive membrane distillation 

EMD from a process point of view: 

Ammonia rich 
solution 
in TI,in 

Sulfuric acid 
 solution 
in TI,in 

The process has a potential if ammonia sulfate can be 
marketed as a fertilizer without further purification steps 

Ammonium sulfate 
solution out 
out TI,out 

Ammonia 
depleted  
solution 
out at TI,in 

Evaporator for 
concentrating  
ammonia sulfate 
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2. Thermodynamic, energy and process considerations 

Sweep Gas Membrane Distillation 

Membrane 

Feed 
liquid 

Side I, TI 

In SGMD a sweep gas continously remove vapor or gas that has 
permeated through the membrane from the membrane surface .  
The process competes with evaporation or packed column gas  
strippers.  As the membrane just works as an extra barrier against  
transport its main advantages compared to column strippers is  
the possibility of a higher  liquid gas interphase. 

y=0 

y=δ 

𝐉𝐣,𝐦 = 𝐋𝐣𝟑 ∙ 𝛄𝐣𝐈 ∙ 𝐱𝐣𝐈𝐏𝐣𝐜𝐚𝐬 𝐓𝐈 − 𝐏𝐣
𝐠𝐚𝐜  

Side II, TII 
Sweep 
gas 
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2. Thermodynamic, energy and process considerations 

Sweep gas membrane distillation 

SGMD from a process point of view: 

Liquid  rich 
volatile  
at TI,in 

Sweep gas (air) 
TII,in 

The process is marketed by Membrana (Liqui-Cell) as a 
gas stripper for CO2 and N2. As an absorber system it might  
have the potential to be used as a blood oxygenator. 

Sweep  gas  
out TII,out 

Liquid  
depleted of  
volatile 
out at TI,out 

Optional absorber 
column or  
condensor  for 
removal of  
stripped  
component 

Overview: 
 
1. Basic concept 
     
2. Thermodynamics,  
     energy and process  
     considerations 
 
3. Transport processes 
     and flux modelling 
 
4. Examples: 
    Juice concentration 
    Protein and aminoacid 
    concentration 
    Ammonia removal from 
    manure slurry and 
    biogas digestat 
    



Membrane contactors and membrane distillation 
Basic Concept 

2. Thermodynamic, energy and process considerations 

Vacuum Membrane Distillation 

Membrane 

Feed 
liquid 

Side I, TI 

In VMD the vapor or gas that has permeated through the 
membrane is pumped away by either a vacuum pump or a  
condensor system. The process compete with pervaporation and  
vacuum evaporation.  The process in general has higher flux than  
pervaporation but lower selectivety as the membrane does not  
contribute to the selectivity. 

y=0 

y=δ 

𝐉𝐣,𝐦 = 𝐋𝐣𝟑 ∙ 𝛄𝐣𝐈 ∙ 𝐱𝐣𝐈𝐏𝐣𝐜𝐚𝐬 𝐓𝐈 − 𝐏𝐣
𝐠𝐚𝐜 ≈ 𝐋𝐣𝟑 ∙ 𝛄𝐣𝐈 ∙ 𝐱𝐣𝐈𝐏𝐣𝐜𝐚𝐬 𝐓𝐈  

Side II, TII 
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Membrane contactors and membrane distillation 
Basic Concept 

2. Thermodynamic, energy and process considerations 

Vacuum membrane distillation 

VMD from a process point of view: 

Liquid  rich 
volatile  
at TI,in 

The process module marketed by Membrana (Liqui-Cell) as a 
gas stripper can be used for VMD operation. The process has  
been used in the laboratory for stripping of aroma volatiles. 

Permeate  gas  
out TII,out 

Liquid  
depleted of  
volatile 
out at TI,out 

To vacuum system 

Optional condensor 
for regaining valuable 
Volatiles or protecting  
vacuum pump. 

Overview: 
 
1. Basic concept 
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     energy and process  
     considerations 
 
3. Transport processes 
     and flux modelling 
 
4. Examples: 
    Juice concentration 
    Protein and aminoacid 
    concentration 
    Ammonia removal from 
    manure slurry and 
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Membrane contactors and membrane distillation 
Basic Concept 

2. Thermodynamic, energy and process considerations 

Air Gap Membrane Distillation 

Membrane 

Feed 
liquid 

Side I, TI 

In AGMD the vapor that has permeated through  
the membrane is condensed on a cold surface close to the  
membrane. The process competes with short distant condensor  
and distillation systems. It has mainly been tried out as a simple  
system for producing purified water from saline water. 

y=0 

y=δ 

𝐉𝐣,𝐦 = 𝐋𝐣𝟑 ∙ 𝛄𝐣𝐈 ∙ 𝐱𝐣𝐈𝐏𝐣𝐜𝐚𝐬 𝐓𝐈 − 𝛄𝐣𝐈𝐈 ∙ 𝐱𝐣𝐈𝐈 ∙ 𝐏𝐣𝐜𝐚𝐬 𝐓𝐈𝐈  

Side II, cold surface at TII 

Condensate 
out 
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Membrane contactors and membrane distillation 
Basic Concept 

3. Transport processes and flux modelling 

The purpose of setting up a model for membrane distillation 
should be: 

a. To make a model that can be used to predict, not only describe  
     the flux 
 
b.  To help up-scaling the process from laboratory and pilot scale 
     data 
 
c. To help decision making as to the process economical potential 
 
d. To gain further inside into the process to help process  
     parameter optimization 
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Membrane contactors and membrane distillation 
Basic Concept 

As an example we will look at Direct Contact Membrane Distillation 

Membrane 

Feed 
liquid 

Side I, Hot side TI 

For poros membranes the flux through the membrane can be 
described as a combination of the flux contributions: 

y=0 

y=δ 

Side II, Cold side TII 
Draw 
liquid 

3. Transport processes and flux modelling 

𝐉𝐣,𝐦 = 𝐉𝐣𝐜𝐜𝐧𝐜𝐜𝐜𝐬𝐢𝐜𝐜 + 𝐉𝐣𝐬𝐭𝐜𝐫𝐦𝐚𝐑 𝐝𝐢𝐝𝐝𝐝𝐜𝐢𝐜𝐧 + 𝐉𝐣𝐠𝐚𝐜 𝐝𝐢𝐝𝐝𝐝𝐜𝐢𝐜𝐧 + 𝐉𝐣𝐜𝐝𝐫𝐝𝐚𝐜𝐜 𝐝𝐢𝐝𝐝𝐝𝐜𝐢𝐜𝐧 

In DCMD the thermal flux will be unimportant. 
While surface diffusion could be important for molecules that do  
not have an appreciable vapor pressure, but will have to be left  
out because of lack of data. 
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Membrane contactors and membrane distillation 
Basic Concept 

In order to describe the flux a closer look at the membrane is 
needed: 

Simplifications for modelling: 
The average path a molecule have to travel 
is assumed equal to a tortuosity factor τ 
times the membrane thickness 
 
For the pore radius a mean pore radius is used. 
 
The porosity is assumed constant through the membrane. 

3. Transport processes and flux modelling Overview: 
 
1. Basic concept 
     
2. Thermodynamics,  
     energy and process  
     considerations 
 
3. Transport processes 
     and flux modelling 
 
4. Examples: 
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Membrane contactors and membrane distillation 
Basic Concept 

Under these conditions the flux inside the membrane can be 
calculated using the ”dusty gas” model: 

3. Transport processes and flux modelling 

𝐉𝐣,𝐦 = −
𝜺
𝝉
∙
𝐏𝐣
𝐑 ∙ 𝐓

∙
𝐫𝐩𝐜𝐫𝐜𝟐

𝟖 ∙ 𝝁
𝐝𝐏
𝐝𝐝

−
𝟏

𝐃𝐊𝐧,𝐣
+ �

𝐏𝐢 − 𝐏𝐣 ∙
𝐉𝐢,𝐦
𝐉𝐣,𝐦

𝑷𝒕𝒕𝒕 ∙ 𝐃𝐢,𝐣

𝑵

𝒊=𝟏

−𝟏

𝐝𝐏𝐣
𝐝𝐝

 

Knudsen diffusion 
coefficient: 
Describes molecular- 
pore wall collisions 

Binary diffusion 
coefficient: 
Describes molecular- 
molecular collisions 

Hagen-Poseuilles 
equation: 
Friction loss to pore 
wall collisions 
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Membrane 

Membrane contactors and membrane distillation 
Basic Concept 

Heat and concentration polarisation is taken into account 

Feed 
liquid Side I, Hot side TI 

y=0 

y=δ 

Side II, Cold side TII 
Draw 
liquid 

3. Transport processes and flux modelling 

But fouling is not, which in some cases is a major weakness 

As is heat conductance through the membrane: 

Film 
layer 

𝐉𝐣,𝐝𝐢𝐑𝐦𝐈 = 𝐤𝐣,𝐝𝐢𝐑𝐦𝐈 ∙ 𝐂𝐣,𝐛𝐝𝐑𝐤𝐈 − 𝐂𝐣,𝐦𝐈  

𝐉𝐣,𝐝𝐢𝐑𝐦𝐈𝐈 = 𝐤𝐣,𝐝𝐢𝐑𝐦𝐈𝐈 ∙ 𝐂𝐣,𝐦𝐈𝐈 − 𝐂𝐣,𝐛𝐝𝐑𝐤𝐈𝐈  𝐐𝐝𝐢𝐑𝐦𝐈𝐈 = 𝐭𝐝𝐢𝐑𝐦𝐈𝐈 ∙ 𝐓𝐦𝐈𝐈 − 𝐓𝐛𝐝𝐑𝐤𝐈𝐈  

𝐐𝐝𝐢𝐑𝐦𝐈 = 𝐭𝐝𝐢𝐑𝐦𝐈 ∙ 𝐓𝐛𝐝𝐑𝐤𝐈 − 𝐓𝐦𝐈  

𝐐𝐦 = 𝛆 ∙ 𝛌𝐠𝐚𝐜 + 𝟏 − 𝛆 ∙ 𝛌𝐦 ∙
𝐝𝐓
𝐝𝐝

 

Overview: 
 
1. Basic concept 
     
2. Thermodynamics,  
     energy and process  
     considerations 
 
3. Transport processes 
     and flux modelling 
 
4. Examples: 
    Juice concentration 
    Protein and aminoacid 
    concentration 
    Ammonia removal from 
    manure slurry and 
    biogas digestat 
    



Membrane contactors and membrane distillation 
Black currant concentration 

  
  

  
  

  
    

The DCMD laboratory test set-up 

Tank-Tank2) Juice feed and water reservoir 
F1-F2) Flow readings. 
DCMD1) Membrane module 
PT1-PT4) Pressure gauges, 
P1- P2) Juice feed and extractant pumps 
V1-V2) Controle valves 
HE1 and HE2) Heat exchangers 
T1-T4) Thermocouples 
W1) Weight 

Fixed parameters  
Membrane material: PP 
Membrane pore size: 0.2 µm 
Membrane thickness: 0.9 mm 
Membrane area: 0.1 m2 
Reservoir volume:  50 L 
Extractant: Water 

Variable parameters 
Juice feed temperature: 35  °C 
Juice concentration:  
12-70 [% drymatter] 
Extractant temperature: 15 °C 
Juice feed flow: 100 L/h 
Extractant flow: 250L/h 
 



Membrane contactors and membrane distillation 
Basic Concept 

Concentration of Black Currant juice 

The water flux of pure water 
is used to determine the 
value of the tortuosity factor τ 
which is a property of of the 
individual membrane 

4. Examples 

The flux through the membrane 
can know be estimated from the  
model and the intented operating  
conditions. 

For details see: M.B. Jensen et al: A model of direct contact membrane distillation 
for black currant juice, Journsl of food Engineering, 107, 2011, p 405-414 
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Membrane contactors and membrane distillation 
Whey protein concentration 

  
  

  
  

  
    

The DCMD laboratory test set-up 

B1-B2) Whey feed and water reservoir with overflow 
F1-F2) Flow controls and readings. 
M1) Membrane module 
P1-P4) Pressure gauges, 
PU1- PU2) Whey feed and extractant pumps 
V1-V4) Ball valves 
VV1 and VV2) Heat exchangers 
T1-T4) Thermocouples 
 
 
 

Fixed parameters  
Membrane material: PP 
Membrane pore size: 0.2 µm 
Membrane thickness: 1.5 mm 
Membrane area: 0.025 m2 
Reservoir volume:  20 L 
Extractant: Water 

Variable parameters 
Whey feed temperature: 55  °C 
Whey concentration:  
7.1-28.8 [% weight protein/weight solution] 
Extractant temperature: 20-22 °C 
Whey feed flow: 15L/h – 120 L/h 
Extractant flow: 15L/h – 120 L/h 
 



Membrane contactors and membrane distillation 
Basic Concept 

Whey protein concentration 

4. Examples Overview: 
 
1. Basic concept 
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     energy and process  
     considerations 
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Membrane contactors and membrane distillation 
Duck feather hydrolysate concentration 

  
  

  
  

  
    

The DCMD laboratory test set-up 

B1-B2) Hydrolysate feed and water reservoir with 
overflow 
F1-F2) Flow controls and readings. 
M1) Membrane module 
P1-P4) Pressure gauges, 
PU1- PU2) Whey feed and extractant pumps 
V1-V4) Ball valves 
VV1 and VV2) Heat exchangers 
T1-T4) Thermocouples 
 

Fixed parameters  
Membrane material: PP 
Membrane pore size: 0.2 µm 
Membrane thickness: 1.5 mm 
Membrane area: 0.025 m2 
Reservoir volume:  20 L 
Extractant: Water 

Variable parameters 
Duck feather hydrolysate feed 
temperature: 58-61  °C 
Duck feather hydrolysate concentration:  
8-50 [% weight amino acid/weight solution] 
Extractant temperature: 10-20 °C 
Whey feed flow: 24L/h – 84 L/h 
Extractant flow: 24L/h – 120 L/h 
 



Membrane contactors and membrane distillation 
Basic Concept 

4. Examples 

Duck feather hydrolysate (aminoacid)  concentration 
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Membrane contactors and membrane distillation 

  
  

  
  

  
    

The EMD laboratory test set-up 

1-2) Slurry feed and acid extract reservoir 
3) Weights 
4) Slurry feed and acid extractant pumps 
5) Flow controls and readings. 
6) Sample points 
7-8) Heat exchangers 
9) Membrane module 
T1-T4) Thermocouples 

Fixed parameters  
Membrane material: PP 
Microdyn-Nadir MD020TP 2N 
Membrane pore size: 0.2 µm 
Membrane thickness: 1.5 mm 
Membrane area: 0.038 m2 
Reservoir volume:  10 L 
Extractant: 1 weight-% Sulfuric acid 

Variable parameters 
Slurry feed feed temperature: 30-40  °C 
Slurry pH: 8-10 
Extractant temperature: 30-40 °C 
Slurry feed flow: 60L/h – 120 L/h 
Extractant flow: 60L/h – 120 L/h 
 

Ammonia removal from manure slurry and biogas digestat 
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Ammonia removal from manure slurry and biogas digestat 

4. Examples 
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Ammonia removal from manure slurry and biogas digestat 

4. Examples 
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The Assumptions: 

Ammonia vapor pressure near 
zero in strip solution 

Reactions at quasi equilibrium 
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Membrane contactors and membrane distillation 

One reason for the problem: Fouling of the membrane 

4. Examples 

Digested pig manure                                Undigested pig slurry 

Ammonia removal from manure slurry and biogas digestat 

But considering the fouling took  
one week with this solution: 
this is not so bad. 
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Membrane Technology Group 

Whom to contact 

What equipment do we have at our disposal: 
  Microfiltration 
  Ultrafiltration 
  Nanofiltration 
  Reverse Osmosis 
  Membrane distillation 
   

Assoc. Prof. Birgir Norddahl: BNO@kbm.sdu.dk 

Assoc. Prof. Knud Christensen: KVC@kbm.sdu.dk 

Ass. Prof. Lene Fjerbæk Søtoft: LFJ@kbm.sdu.dk 

1 Lab. Technician and 3 PhD-students 
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