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I. OVERVIEW: The research is connected to the membrane filtration of whey-containing waters generated during dairy processes to enrich the proteins. However, it is well known that the membranes – despite their excellent selective 
separation properties – are significantly fouling or clogging, so regeneration is necessary for the sustainable use of the technology. Therefore, the goals of the present research was to investigate the cleanability of the whey-fouled polymer 
(polyethersulfone) membrane to increase its service life, which is also important due to the environmental and economic benefits of the technology. For this purpose, the effectiveness of different detergents were investigated for cleaning 
polymer membranes fouled with whey, which were developed in connection with an international TÉT project by UNICHEM Ltd. 

II. MATERIALS AND METHODS

DAIRY WATERS:

MEMBRANE FILTRATION (Millipore XFUF07601)
PES MF membrane (0.22 μm pore size)

Vtotal=100 mL            Vpermeate=50 mL + Vretentate=50 mL (VRR=2) 
ΔP=1 bar

Model dairy water’s flux valuesAnalytical properties of detergents

IV. CONCLUSION
Two kind of detergents were investigated with increasing concentration (No. 

1-4 and No. 5-8) as well as alkaline and acidic detergents (No. 9-10);
The alkaline agent cleared the pores faster and more efficiently than the acid;
The chemical No. 1 cleaned the pores the most in both cases (PES MF fouled 

with model and real whey water) – fouled flux values increased 2.5 times;
 In the case of fouling with real whey water detergent No. 3 was similarly 

effective (flux increased 2 times);
Detergent No. 2 had no effect on a membrane fouled with model water, but 

it was effective for cleaning real water from the pores (1.85 times higher flux);
Depends on a contact angle measurements, the investigated detergents 

exerted their effect in the pores rather than on the surface: CA results are 
similar with distilled water washed membranes surface, but the fluxes were 
increased after chemical treatment – so pores cleared in varying degrees.
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III. RESULTS

Contact angles of fouled membranes after chemical cleaning

CHEMICAL CLEANING
Detergenst were developed by Unichem Ltd. (HU)

Vcleaner =50 mL; ΔP=1 bar

Produced/real whey water
Produced in SOLE-MIZO Ltd. factory, Szeged (HU)

Model whey water
6 g whey powder + 100 mL UP water

Produced dairy water’s flux values

 Membrane: polyethersulfone, Labex Ltd., FilterBio® PES membrane filter, 
0.22 μm pore size
Whey powder: BioTechUSA 100% pure whey protein drink powder (natural, 
unflavored)
 COD measurements: Lovibond® MD200 COD Vario Photometer
 pH measurements: HANNA Instruments, Portable pH Meter
 EC, salt, TDS content: Voltcraft® KBM-90 Combination Measuring Device
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