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Studying the Effect of Different Membrane Material Types on the

Efficiency of Water Purification

Abstract

This research investigated the effect of several polymeric compounds used
in the manufacture of nanofiltration membranes for water treatment after
doping them with colloidal silver to combine the purification and filtration
processes in a single stage. Three materials were used in the manufacture:
polystyrene (PS), polylactic acid (PLA), and polyacrylonitrile butadiene
styrene (ABS). The membranes were manufactured using the blow-
spinning technique, which produces nanofiber networks

The results showed that the polyacrylonitrile butadiene styrene (ABS)
membrane provided the best water disinfection results at a colloidal silver
concentration of 0.06 mg/L, and also achieved a filtration efficiency of
48.05% for dissolved salts. Note that the (ABS) membrane fiber diameter
was the smallest on the nanoscale, with an average diameter of 302.3 nm
and a porosity of 10.63%. The polystyrene (PS) membrane followed at a
colloidal silver concentration of 0.07 mg/L, with a salt filtration efficiency
of 11.4%. Note that the average fiber diameter was 381.9 nm and a porosity
of 9.17%. Meanwhile, the polylactic acid (PLA) membrane showed lower
filtration and disinfection efficiency. This membrane had the highest
average fiber diameter of 518.1 nm, with high porosity 15.8%.

Keywords: Membrane, Water Treatment, Filtration Purification,
Nanofibers.
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