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Abstract
The aim of this study was to evaluate the use of nanofibre microfiltration membranes, spun by an innovative electrospinning
technique, in water filtration applications. As such, this study bridges the gap between developments in electrospinning
techniques for the production of flat-sheet membranes and the application of these membranes in water filtration. Three different applications were examined. Firstly, the use of the membrane (functionalised or non-functionalised) for the removal
of pathogens was investigated. Secondly, the electrospun flat-sheet membranes were applied for wastewater treatment in a
laboratory-scale submerged membrane bioreactor (MBR). In addition to these applications, physical properties such as clean
water permeability (CWP) and strength were also examined. The tests showed that the electrospun membranes can be used
for water filtration applications, but that further improvements are necessary before these membranes can be practically
employed. In particular, the level of functionality and the properties of irreversible fouling require further research.
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Nomenclature
COD
CWP
DO
IE
MBR
MLSS
MLVSS
PA
PCTE
PEI
PETE
PPA
PSU
PTFE
TMP
TSS
WSCP

chemical oxygen demand (mg O2/ℓ)		
clean water permeability (ℓ/m2∙h∙kPa)		
dissolved oxygen (mg/ℓ)			
inhabitant equivalent		
membrane bio reactor			
mixed liquor suspended solids (mg/ℓ)
mixed liquor volatile suspended solids (mg/ℓ)
polyamide				
polycarbonate track etched		
polyethylenimine			
polyethylene track etched		
polyacrylic acid			
polysulphone				
polytetrafluoroethylene		
trans-membrane pressure (kPa)
total suspended solids (mg/ℓ)		
polydichloroethyl ether tetramethyl ethylene diamine
(biocide)

Introduction
Electrospinning is a process that produces continuous ultrafine
polymer fibres through the action of an external electric field
imposed on a polymer solution or molten solution. Recently,
polymer nanofibres have been attractive materials for a wide
range of applications because of their large surface area to
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Figure 1
SEM picture of nanofibre polymer

volume ratio and the unique nanometre-scale architecture
built by them (Fig. 1). Among the most successful methods for
producing nanofibres is the electrospinning process (Huang et
al., 2003).
One of the possible applications of nanofibres is water filtration. For this application a nanofibre flat-sheet membrane can
be produced that can be used as a water filtration membrane.
More specifically, this can be used in microfiltration. Due to
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