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2.2.1 Design and Shape of the Ceramic Membrane

Commercially available ceramic membranes are generally operated in cross-flow
fashion, and are tubular in shape, see figure 2.3. The filtrate or feed is pumped under
pressure into one end of the tube. The pressure difference generated across the
membrane wall will cause some of the feed to pass through it as permeate, leaving a
concentration of the feed particles in the remaining fluid (the retentate). The retentate
exits through the opposite end of the tube containing the filtered particles. The feed
thus flows parallel to the membrane surface, while the permeate flows in the

transverse direction, hence the term 'cross-flow' filtration.
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Figure 2.3: Cross-section view of a tubular cross-flow filtration membrane.

This flow geometry reduces 'fouling' of the membrane surface compared with that in
other orientations because filtered particles are removed in the retentate. The inner
surface of the tube performs the filtration action. A thin porous layer, the membrane
layer, of sintered ceramic material on this surface acts as the functional part of the
membrane, see figure 2.4. In order to facilitate a high permeate flow through the
membrane wall and yet obtain the required pore size at the membrane-filtrate
interface, a series of graded membrane-layers are often laid down. This grading of
pore size leads to the term 'asymmetric' being applied to the membrane. The thickness
of this composite membrane should be minimised in order to maximise the permeate-
flow. The membrane support structure, the support layer, should be strong but highly
permeable since its function is to strengthen the membrane without hindering fluid

flow [Clark et al., 1988].
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