¢/ Desalination and Water Treatment 27 (2011) 150-158
Www.deswater.com March

1944-3994/1944-3986 © 2011 Desalination Publications. All rights reserved
) doi: 10/5004/dwt.2011.2090

Study of membrane ageing and grafting mechanisms using electron
paramagnetic resonance

Fabio R.P. Oliveira?, Cristina T. Matos®, José ].G. Moura?, Carla A.M. Portugal?,
Joao G. Crespo™*

“CQFB/REQUIMTE, Department of Chemistry, FCT, Universidade Nova de Lisboa, P-2829-516 Caparica, Portugal
Tel. +351 212 948 385; email: jgc@dq.fct.unl.pt
Laboratério Nacional de Energia e Geologia, I.P., Unidade de Bioenergia, Estrada do Pago do Lumiar 22, 1649-038 Lisboa, Portugal

Received 14 June 2010; Accepted 2 September 2010

ABSTRACT

An important setback for a wider use of membrane processes in industry is fouling, caused
by aggregation of biomolecules at membrane surface and pores. Two important approaches to
reduce this effect are the use of chemical cleaning procedures and the functionalisation of the
membrane surface. However, both processes may lead to membrane degradation and struc-
ture alteration due to free radical formation or radical interaction with membrane polymer
chains. In this work, electron paramagnetic resonance (EPR) was used to evaluate and quantify
radical formation in both chemical cleaning and membrane functionalisation by UV grafting,
allowing for a better understanding of free radical formation processes and their influence
on membrane characteristics. Studies under different cleaning and grafting conditions, such
as, cleaning agent concentration and pH, light intensity and irradiation were also performed
showing the potential of EPR as a technique for monitoring both procedures. The information
provided by EPR may contribute significantly to the development of new cleaning strategies
which minimise the effect of membrane ageing and to the implementation of new and more
efficient grafting procedures.
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