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1. Introduction – Due to shortages of fresh drinking water and legal conditions, in the coming years an

increase in demand for treated water based on membrane processes is expected. Membrane technologies

are becoming more and more cost-effective. What's more, they help to

reduce the load of pollutants in wastewater, while allowing recycling of

recovered water [1]. Researchers around the world are looking for

newer membrane modifications that improve their selectivity and

permeability [2].

The study described in this paper aimed at comparising a commercial

and laboratory produced polymeric membrane containing graphene

oxide (GO). The commercial UF membrane was made from 

polyvinyledene fluoride (PVDF) and was purchased from Synder 

Filtration. The laboratory membranes were produced according to the 

phase inversion method using commercial graphene oxide purchased

from Sigma Aldrich. Due to GO  properties, it is possible to improve the permeability of the membrane

with respect to the macromolecular compounds, such as dyes, and increasing the permeate flux [3].

2. Experimental - The polymer matrix was formed from PVDF dissolved in dimethylacetamide

(DMAC). Polyethylene glycol (PEG), having a molar mass of 200 g/mol, was added as a plasticizer (5

wt.%). GO was used in the form of nanoflakes (0.002 wt.%). The polymer matrix was cut using casting

knife on a polysulfone (PSU) support. Several parameters, such as a thickness, the largest pore size, and

tensile strength, were determined for the commercial and laboratory produced membranes. In addition,

the contact angle was measured to check the hydrophilicity of the surface.

3. Results and Discussion - Permeability of the commercial and laboratory produced membranes were

compared by determining their volumetric permeation flux and membrane resistance for water and

Bovine Serum Albumin (BSA). The presence of the GO in the membrane causes an increase in

hydrophilicity of the surface, which was expressed by decreasing of the contact angle (Image 1). The lab-

prepared functionalized graphene oxide/polyvinylidene fluoride membranes with polysulfone support

have an appropriate pore size distribution for the UF process, higher permeability as well as good BSA

rejection, reaching over 90% [4].

4. Conclusions - The work attempts to explain the problems related to the preparation of PVDF/GO

polymeric membranes via the phase inversion. In the study, polymer membranes PVDF/GO were made

and their mechanical and transport-separation properties were checked. The results were compared to a

commercial membrane with PVDF. The results obtained for the laboratory-formed membranes were

better than for the commercial membrane, which can be explained by the presence of GO in the polymer

matrix. It has been proven that at lower cost can be achieved the same as no better results than for a

commercial membrane.
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Image 1. Contact angle for the: 

a) commercial PVDF membrane

b) laboratory prepared PVDF 

membrane with GO
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