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intrinsic and facilitated diffusivities and concentration gradients of these components.

Development of asymmetric membranes has brought membrane processes from

academic scale model systems to large-scale industrial applications. An asymmetric

membrane consists of a very thin, dense top-layer supported by a highly porous, thick

supporting sublayer [1]. Selectivity and permeability are determined mainly by the thin

. dense top-layer. The porous sub-layerprovides a support for the thin and fragile top-

layer under pressure or other process requirements. It is also possible to fabricate

composite, sandwich-type membranes in which different materials are used as top- and

sub-layers.

1.1.3 Mass transport in membranes

Generally, permeability and selectivity are directly related to transport rates of

molecules across membranes. Transport rates in turn are governed by driving forces

acting on each component. In membrane processes, three general forms of mass

transport can be distinguished: passive transport, facilitated transport and active

transport (Figure 1.5) [1]. When a membrane acts only as a barrier through which all

the components are transported under driving forces of a pressure, concentration or

electrical potential gradient across the membrane, mass transport through the

membranes is referred to as passive transport. Facilitated transport is a special form of

passive transport. In this case, transport of the components is still dependent on the

electrochemical potential gradient across the membrane, but is also facilitated by

transport coupling to a specific carrier confined to the membrane as shown in Figure

1.5b. Active transport is the opposite of passive transport. Transport ofthe components

occurs against the gradient of their electrochemical potential. An interaction between

the component to be separated and specific carriers within the membrane provide the

component with the energy to overcome the electrochemical potential across the
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Figure 1.5 Schematic representation of the various forms of membrane mass

transport.
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