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Investigation of the effect of plasma irradiation of diamond-like carbon
nanostructures on the separation performance of PES, PP and PVDF based
membranes
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Article details Abstract

Received: 2025/03/13 This study presents a novel surface modification strategy for
Accepted: 2025/08/21 various membranes (PES, PVDF, PP) utilizing diamond-like
Published: 2025/09/06 carbon nanostructures deposited via plasma-enhanced chemical

vapor deposition. A systematic review compared the coating
modifications of diamond-like carbon nanostructures under
optimized plasma conditions (power 40 W, pressure 70 mTorr,
irradiation time 30 min). The modified PES membrane (the
optimized membrane) demonstrated significant improvements in
key performance metrics: its water contact angle decreased from
92° to 40°, its pure water flux increased from 20 to 60 L/m?h, and
Correspondence email: its salt rejection improved from 40% to 98%. The change in surface
z.kiamehr@tafreshu.ac.ir morphology, specifically a reduction in average roughness from
160 nm to 90 nm, contributed to enhanced antifouling properties.
Following the PES membrane, the PVDF membrane also exhibited
remarkable results: its water contact angle decreased from 124° to
61°, its pure water flux increased from 18 to 43 L/m?h, and its salt
rejection improved from 37% to 96%. Similarly, a change in
surface morphology, with average roughness decreasing from 164
nm to 109 nm, aided in enhancing its antifouling properties.
Plasma modification of the PP membrane maintained its pure
water flux by rendering it more hydrophobic, indicating that the
diamond-like carbon coating did not compromise the membrane’s
intrinsic permeability. Stability tests in saturated salt solutions
revealed easy cleaning properties and maintained hydrophilicity
after several wash cycles, demonstrating excellent durability. This
work introduces a cost-effective approach for developing high-
performance antifouling membranes with potential applications in
desalination plants and wastewater treatment facilities. The
findings provide valuable insights into the relationship between
surface modification, membrane structural properties, and
performance.
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