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Abstract— The effects of operating temperature and characteristics of membranes on the flux and the conductivity of
permeate in membrane distillation were investigated. 3.5 wt% NaCl aqueous solution was used as a feed and hydrophobic
microporous membranes were used. In spite of the variation of operating conditions, the NaCl was almost rejected. Both
the pore size and the surface energy of membrane were inversely proportional to the range of operating conditions(i.e. upper
limit of operating temperature). Both the flux and the permeate concentration were not affected by polymeric material and
pore size of membranes. Although the air gap on the permeate side increases the efficiency of heat utilization, however, the
mass transfer resistance also increases.
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Fig. 1. Schematic diagram of experimental apparatus.

1. Thermocouple 5. Pump

2. Water bath 6. Feed tank

3. Circulator 7. Permeate outlet
4. Flowmeter 8. Air gap
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Table 1. Characteristics of the membranes used

Membrane Pore size(um) Porosity ~ Thickness(um)
Polytetrafluoroethylene 0.2 0.67 100

0.5 0.73 120
Polyvinylidenefluoride 0.22 0.60 100

0.45 0.65 100
Polypropylene 0.2 0.63 120

0.4 0.68 100
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Fig. 2. Increment of flux as a function of feed temperature with vary-
ing cooling water temperature(0.2 um PTFE, air gap size 7
mm, 3.5 % NaCl).
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Fig. 3. Influence of feed and cooling water temperature on conductiv-

ity of permeate(0.2 pm PTFE, air gap size 7mm, 3.5 wt%
NaCl).
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Fig. 4. Feed concentration dependence of flux and conductivity with
varying feed temperature(0.2 um PTFE, air gap size 11 mm, T,
4°C).

Table 2. Surface energies of some polymers

Polymer Surface energy(10° N/m)
Polytetrafluoroethylene 19.1
Polyvinylidenefluoride 30.3
Polypropylene 30.0
Polystyrene 42.0
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Fig. 5. Influence of surface energy of membrane materials on flux
and conductivity as a function of feed temperature(T, 4 °C, 3.5

wt% NaCl).
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Fig. 6. Influence of pore size of membrane on flux and conductivity
as a function of feed temperature(PTFE, T, 4 °C, 3.5 wt% NaCl.
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Fig. 7. Increment of flux as a function of feed temperature with vary-
ing air gap size(0.2 um PTFE, T, 4 °C, 3.5wt% NaCl).
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