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ABSTRACT

absorption technologies. However, despite their significant advantages, such

systems face the major problem of gradual wetting of the porous polymeric

membranes with liquid absorbents. In fact, wetting of porous polymeric membranes by

liquid absorbents increases the mass transfer resistance of the membrane phase, which

in turn, reduces the gas absorption efficiency. Accordingly, in this paper, the effect

of membrane wetting on mass transfer resistance and absorption efficiency has been

studied. The influence of effective parameters on membrane wetting phenomenon,

such as absorbent and membrane properties, is investigated. In addition, different

prevention methods of membrane wetting is discussed in detail. The results show the

increase in the rate of wetting at high velocity and pressure of the absorbent. In the

case of absorbents-containing organic compounds, their surface tension is decreased

rapidly with the increasing concentration of organic compounds, which increased the

wetting rate of the membrane. In addition, studies on various polymeric membranes

membrane contactors, have shown that the structural and chemical changes of the membrane surface, which

wetting, occur due to long-term contact of the membranes with amine absorbents, strongly

increase the wetting of the membranes, and thus, its functionality. Moreover, studies

have shown that modifying the surface of membranes is one of the most effective

nanotechnology, methods to prevent the problem of wetting. By modifying the surface, the free energy

of the membrane surface can be reduced and its roughness can be increased, thus

increasing the hydrophobicity of the membrane surface. Among these, nanotechnology

has been introduced as one of the most important technologies in the production of

superhydrophobic membranes to prevent the problem of wetting the porous polymeric
membranes.

( ; as-liquid membrane contactors are promising alternatives to conventional

superhydrophobic,

membrane surface

modification
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Table 1. Specific surface area of some contactor equipment.

Specific surface
Contactor Reference
area (m*/m?)
Mechanically agitated column 50-150 12
Packed column 100-800 13
Free dispersion column 1-10 12
Membrane contactor 1500-3000 14
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Fig. 1. A scheme of gas-liquid membrane contactors in the

process of gas absorption and stripping.
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Fig. 2. The schematic of the mass transfer in a hollow fiber

gas- liquid membrane contactor.
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Fig. 3. A view of different modes in a membrane contactor module: (a) non-wetting mode, (b) complete wetting mode, and

(c) partial wetting mode.
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Table 2. General properties of some PTFE, PVDF and PP hollow

fiber membranes.
General properties | PTFE | PVDF PP Reference
118.9 - - 69
Contact angle - - 122 70
(degree) - 93.5 109.6 71
- 84 - 72
) - 40 25
41
- - 69
Porosity (%) 85 60 71
34
- - 73
80 - 72
1 0.25
- 47
0.3 -
- 74
A ) 0.29 - 6
verage pore size -
i P ) - 0.23 20
m -
: - 0.15
0.16 71
0.158 72
23 - 0.01 47
Cost (US $/m)
11.5 0.36 0.01 68
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