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A B S T R AC T

Polymer membranes are extensively used for water treatment but they wear irreversibly over 
time, especially when used in treatment of waters containing abrasive substances such as in 
seawater pretreatment. Novel nanocomposite membranes may be a cost effective approach to 
improving membrane physical endurance. Various methods of dispersing commercially avail-
able Cloisite® 30B nanoparticles in 1-methyl-2-pyrrolidinone (NMP) were investigated and the 
respective particle sizes were measured by nanoparticle sizer. Ultrasonication dispersed the 
nanoparticles to the smallest size in the shortest period of time. Flat sheet poly(vinylidene fl uo-
ride) (PVDF)/nanoclay membranes with 6.25 wt.% clay loading were cast by phase inversion. 
The morphology and the structure of the membrane were characterized by scanning electron 
microscopy (SEM), combustion testing and thermogravimetric analysis (TGA). Porous mem-
brane with fi ngerlike macrovoids was fabricated and 1.7 wt.% of nanoclay was incorporated 
into the fi nal product as shown by TGA. The composite membrane showed greater stiffness 
compared to pure PVDF membrane.
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1. Introduction

Membrane technology has been utilised in the water 
industry for more than 40 y [1]. The most common appli-
cations include producing usable water from surface 
waters, seawater and brackish water, as well as treating 
domestic and industrial wastewaters. Membrane sys-
tems are used to replace procedures such as sedimenta-
tion and granular fi ltration [2] that are usually found in a 
conventional water treatment plant. Membrane systems 
require less space and consistently produce high quality 
water. The ability to rapidly and continuously remove 
contaminants and pathogens promptly makes mem-
brane technology more attractive [3].

Poly(vinylidene fl uoride) (PVDF) plays an impor-
tant role in various industries, such as pulp and paper, 
nuclear-waste processing and chemical processing [4], 
owing to its excellent chemical and physical properties. 
Its strong chemical resistance against corrosive chemi-
cals including acids, bases, oxidants and halogens [5], 
and its toughness makes it an excellent polymeric mem-
brane material and popular among various industries. 
PVDF membrane is widely used in water treatment for 
the same reasons, but it also has the ability to be control-
lably porous, an essential feature for microfi ltration and 
ultrafi ltration applications.

Despite the robustness of the material, membrane 
fouling and wearing are some major problems encoun-
tered in the water industry. Fouling results in obstruc-
tion of water transport through the membrane and it 
may occur by particle deposition, adsorption of organic 
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