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Abstract
Several tests using water as effluent are used to analyse the performance of three types of microfiltration cross-flow ceramic
membranes. Two of these membranes are commercial (Atech and Membralox/US Filter) and the third one is experimental.
The main differences between them lie in their chemical composition (different origin of raw materials) and in their manufacturing process.
The results presented here show the dominant effect of the filtering and the gel layer. Both are formed during operation
acting as equalising agent between the three membranes. The membranes tested have similar performances in cross-flow
operation, although permeability rates for the membrane Membralox/US Filter were about 15% higher. This increase might
be due to the smoother surface formed by a second filtering ultrafiltration layer (0.01 µm) of 10 µm width, which probably
contributes to a decrease in the thickness of the gel layer formed during operation.
Using specific raw materials (non-industrial) as well as a second ultrafiltration layer improves the results in operation
(performances and cleaning intervals). However, they are uneconomical because of the extra costs involved.
In conclusion, low-cost membranes can achieve similar results to the commercial and more expensive ones opening up
their application to new uses and emergent markets.
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Introduction
The use of membranes for liquid filtration water treatment processes is very common nowadays. Drinking water supply needs
(particularly from recycling) in countries where water is a scarce
commodity, and the environmental legal pressure in Europe and
USA, have compelled the development of membranes, since
increased reduction of turbidity and chemicals for water disinfection is required (EPA, 2001). Generally, conventional processes for splitting liquid streams use chemical treatments (for
instance, flocculation or precipitation) or physical treatments
(for instance, decantation or centrifugation). From the industrial
point of view, membrane filtration is an easy-to-use alternative
to these processes.
Membranes have great potential for drinking water production and wastewater treatment, microfiltration (MF) and
ultrafiltration (UF). Firstly, they are able to remove particles,
micro-organisms (bacteria like Clostridrium perfringens, cysts
and viruses) and colloidal material, accomplishing the legal
requirements of water quality, especially the new EU regulations related to drinking water. Besides, compared with other
treatment systems, membranes have the following advantages:
• They do not require the use of any chemicals (such as
chlorine)
• They can operate at ambient temperature
• Modular implementation is an option
• Their operation can be automatic.
Commercial MF and UF membranes are, principally, made of
either organic polymers or ceramic materials. Nowadays, using
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polymeric membranes for water purification is more common.
However, ceramic membranes have some advantages that could
increase their acceptance in water purification matters and also
in wastewater treatment in general (urban and industrial wastewaters).
Compared to organic membranes, ceramic membranes have
a wide range of advantages such as a better mechanical resistance; they are more resistant to solvents and to micro-organisms. Moreover, they are more durable and they are able to
operate under difficult conditions of pH, oxidation, temperature
and pressure. Finally, in maintenance cost terms, they are less
expensive as they can be cleaned more easily. On the other hand,
their manufacturing cost is higher.
The high cost of membranes in general, and the ceramic
ones in particular, is doubtless their main drawback as alternative to water treatment. This high cost, in the case of ceramic
membranes, is due to the particular manufacturing process. The
sintering of materials needs temperatures of as high as 1 600 to
1 800ºC, depending on the grain size (the smaller the grain
size, the lower the sintering temperature). Therefore, membrane
technologies are basically used in the treatment and recovery of
high value-added products like industrial effluents, wine, milk,
juices, etc. (Sondhi et al., 2003).
A ceramic membrane usually consists of two elements:
Firstly, the filtering layer, a very thin surface layer with fine
porosity; and secondly, the membrane support with higher
porosity to which the filtering layer is linked. The support itself
can consist of up to three layers with varying grain sizes. The
relation between them is very important since the physical separation of particles in the fluid takes place in the filtering layer,
whereas the main function of the membrane support is to give
mechanical support to the filtering layer.
Ceramic membranes are usually of the cross-flow type
operation, which implies lower energy needs. The first filtration
processes by membranes were ‘dead-end’, i.e., total filtration,
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