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A B S T R AC T

Thin fi lm bi-polar membranes were prepared by depositing alternate layers of polyallylamine 
hydrochloride (PAH) and polyacrylic acid (PAA) by Spin Assisted Layer-by-Layer (SA-LbL) 
coating technique. These polyionic coatings were deposited on silicon wafer substrates as 
well as on polysulfone ultrafi ltration (UF) membranes. The suitability of these coated mem-
branes for use as reverse osmosis seawater desalination membranes was investigated using 
a single pass-cross fl ow permeation test cell. Membrane testing showed that with only 35 
bi-layers of PAH/PAA on a polysulfone ultra fi ltration membranes, NaCl rejection of 88% and 
water permeability of 0.22 l.m−2h−1bar−1 was achieved for feed water with NaCl concentration 
of 15000 ppm and pressure of 700 psig.
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1. Introduction

Reverse osmosis has been considered as one of the 
well established technologies in desalination. However, 
commercial thin fi lm composite (TFC) membranes, 
which are typically made of polyamide (PA) through 
interfacial polymerization (IP), still face some major 
problems in terms of fabrication and performance. 
Typical commercial PA membrane is usually prepared 
from two highly reactive monomers e.g., methyl phen-
ylene diamine (MPD) and trimesoyl chloride (TMC). 
These two monomers dissolve in different solvents, for 
instance, MPD dissolves in water while TMC dissolves 
in organic solvents such as hexane. For a thin fi lm to 
build up, amine must continually cross water-solvent 

interface, diffuse through already formed polyamide 
layer. This process may discontinue when amine is no 
longer able to diffuse through the already build up PA 
layer. With such formation mechanism, it is diffi cult to 
control the thickness and uniformity of the thin fi lm. 
Some PA membranes even have relatively hydrophobic 
rough surface which increases susceptibility to biologi-
cal and particulate fouling.

In this work, we introduced spin assisted layer by 
layer technique in order to overcome some drawbacks 
with commercial PA membrane. Layer by layer (LbL) 
assembly which was introduced by Decher et al. [1,2] is 
now regarded as one of the most dynamic nanofabrica-
tion techniques in the fi eld of thin fi lm technology. It is a 
rich, versatile, and signifi cantly inexpensive approach to 
the formation of thin fi lms via alternating adsorption of 
positively and negatively charged species from aqueous 
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