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A B S T R AC T

Two sintered stainless steel (SSS) microfi ltration membranes (5 μm and 25 μm pore size respec-
tively) were used for separating Alamin particles found in dairy processing. An external elec-
tric fi eld was applied upon the membrane to provide a combination of rejective coulomb force, 
fl uid shearing force and the bubbling rejection to the foulant. The electric fi eld can be applied in 
two ways: 1) to mitigate the fouling deposit, and/or 2) to clean the fouled fi ltering surface. The 
divergence of pH in the retentate and permeate was studied.
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1. Introduction

Since most fi ne particulate substances (colloids) 
acquire a surface electric charge when in contact with 
a polar medium (e.g., water), resulting in an electric 
double layer (EDL) [1] in the vicinity around the particle 
surface. Electro-fi ltration makes use of an electric fi eld to 
increase the rate of fi ltration by providing an additional 
electrostatic rejection force to the particles to mitigate 
fouling [2–8]. When the fi eld is applied to microfi ltration 
(MF), the process is called electromicrofi ltration (EMF). 
This has raised interest in the fi eld of membrane separa-
tion, especially in bioseparation in recent years [9–12].

Sintered Stainless Steel (SSS) membrane has unique 
advantage in strength and chemical inertness, it can 
withstand harsh chemical and physical cleaning as well 
as high pressure back-fl ushing [13–15]. It is also electro 
conductive, thus an electric fi eld can be applied upon the 
membrane module. By taking the advantage of electric 
rejection, electrofi ltration has great potential to enhance 
the existing fi ltration processes (e.g., by increasing the 
throughput in existing plants or by reducing production 

cost), to develop new fractionated products based on 
differences in molecular charge, or to remove foulant.

2. Apparatus and materials

The experimental apparatus of this study com-
prised a cross-fl ow microfi ltration membrane module, 
a 30 l feed tank, a 0.75 kw gear pump, a tubular heat-
exchanger (which maintained a constant solution tem-
perature), 5 valves, a pair of pressure transducers (P in 
and Pout, 0~4 bar), which measured the trans-membrane 
pressure (TMP) and a XTRAVERT® AC motor speed 
controller (mode X302, PDL Electronic LTD, Napier, NZ) 
to adjust the pump speed. A typical arrangement of the 
system is shown in Fig. 1.

Two SSS membranes were used in this work. They 
were supplied by Industrial Research Limited (NZ). The 
module construction, as shown in Fig. 2, makes it highly 
resistant to organic and inorganic solvents, and can be 
used at high pressure (15~40 bar) and high temperature 
(>200°C) [16]. The difference between the membranes 
was their mean pore size: 5 μm nominal pore size of the 
smaller one and 25 μm for the other. The tubular mem-
brane and the central bar (also stainless steel) composed 
a pair of electrodes when they were electrically charged. 

Presented at the AMS6/IMSTEC10, The 6th conference of the Aseanian Membrane Society in conjunction with the 7th International 
Membrane Science and Technology Conference, Sydney Australia, November 22–26, 2010


