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Abstract

Membrane contactors offer a promising solution for acidic gas treatment; however, the wettability of
polymeric membranes by liquid absorbents increases mass transfer resistance and lowers gas
absorption efficiency. This study developed hydrophobic polyvinyl chloride (PVC) membranes
incorporating silica nanoparticles at varying concentrations (0, 1, 1.5, and 2 wt.%). The membranes
were characterized using XRD, SEM, TEM, AFM, contact angle measurements, tensile strength, and
CO: absorption analysis. SEM images confirmed the presence of nanoparticles, and results indicated
that 1.5 wt.% nanoparticle addition raised the contact angle from 77° to 94°, thereby reducing
wettability. Additionally, tensile strength improved by approximately 10 MPa with nanoparticle
inclusion. CO: absorption tests demonstrated consistent gas flux in membranes with 1.5 wt.%
nanoparticles over 20 days, whereas pristine membranes showed a decline. These findings underscore
the potential of nanocomposite membranes to enhance gas absorption and durability in acidic gas
treatment processes.
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