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Abstract
Membranes are the main component in blood purification processes such as hemodialysis,

responsible for removing metabolic waste products like urea. Pure polymer-based membranes
often suffer from drawbacks such as hydrophobicity and poor biocompatibility. Therefore, this
study aims to improve the surface properties of polyethersulfone (PES) membranes by
incorporating activated carbon particles. Hollow fiber membranes were fabricated using the phase
inversion method via non-solvent induced phase separation. The surface characteristics of pure
PES membranes and those containing 0.3 wt% activated carbon particles were investigated and
compared. The pure PES membrane was characterized in terms of morphology and pure water
permeability (PWP), which was measured at 29 L-m2-ht-bar. A decrease in water contact angle
from 54° to 40° in the composite membrane indicated enhanced surface hydrophilicity, positively
affecting membrane performance. Additionally, the surface roughness of the composite membrane
increased compared to the pure sample (from 7.00 nm to 7.83 nm). Thus, the incorporation of
activated carbon particles enhanced the hydrophilicity of PES hollow fiber membranes,
consequently improving their performance for hemodialysis applications.
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3. air gap
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