
R E S E A R CH AR T I C L E

Hydrophilic modification of feed spacer and its impacts on
antifouling performance of reverse osmosis membrane

J. X. Tan1 | K. Foo1 | W. J. Lau2 | S. F. Chua3 | M. H. Ab Rahim4 |

A. L. Ahmad5 | Y. Y. Liang1

1Faculty of Chemical and Process
Engineering Technology, Universiti
Malaysia Pahang Al-Sultan Abdullah,
Kuantan, Pahang, Malaysia
2Advanced Membrane Technology
Research Centre (AMTEC), Faculty of
Chemical and Energy Engineering,
Universiti Teknologi Malaysia, Johor,
Malaysia
3Department of Chemical and Process
Engineering, Faculty of Engineering and
Built Environment, Universiti
Kebangsaan Malaysia, Selangor, Malaysia
4Faculty of Industrial Sciences and
Technology, Universiti Malaysia Pahang
Al-Sultan Abdullah, Kuantan, Pahang,
Malaysia
5School of Chemical Engineering,
Engineering Campus, Universiti Sains
Malaysia, Pulau Pinang, Malaysia

Correspondence
Y.Y. Liang, Faculty of Chemical and
Process Engineering Technology,
Universiti Malaysia Pahang Al-Sultan
Abdullah, Lebuh Persiaran Tun Khalil
Yaakob, 26300, Kuantan, Pahang,
Malaysia.
Email: yongyeow.liang@umpsa.edu.my

W.J. Lau, Advanced Membrane
Technology Research Centre (AMTEC),
Faculty of Chemical and Energy
Engineering, Universiti Teknologi
Malaysia, 81310 Skudai, Johor, Malaysia.
Email: lwoeijye@utm.my

Funding information
Ministry of Higher Education, Malaysia,
Grant/Award Number: FRGS/1/2023/
TK05/UMP/02/3 (University reference
RDU230120)

Abstract

Feed spacers improve mixing and mass transfer in membrane modules. How-

ever, they also lead to foulant deposition in the vicinity of the spacer surface.

In this paper, two hydrophilic monomers, namely, acrylic acid (AA) and

2-hydroxyethyl methacrylate (HEMA), are respectively coated on the surface

of a commercial feed spacer via a plasma-enhanced chemical vapor deposition

(PECVD) method. The resulting modified spacers are then evaluated alongside

with a reverse osmosis (RO) membrane for its solute rejection, water perme-

ability, and antifouling properties. Results show that the surface hydrophilicity

of feed spacers has been enhanced upon the AA and HEMA deposition.

During filtration test, the HEMA-modified spacer demonstrates higher flux

recovery rate (94.17%) and salt rejection (95.78%) for the RO membrane. In

contrast, the membrane with the unmodified spacer only shows 89.44% and

92.46%, respectively. Additionally, the membrane with the HEMA-modified

spacer has a thinner fouling layer (200 nm) compared to the unmodified

spacer (700 nm). The HEMA-coated spacer outperforms all the tested spacers,

demonstrating that feed spacer modification with a hydrophilic monomer via

the PECVD method can effectively reduce membrane fouling.
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