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Abstract : The nominal pore size 0.2 ym polytetrafiuroethylene(PTFE, Satorius Co.) membrane was used for
the filtration of 0.1 wi% kaolin, bentonite, yeast, and starch solution, respectively. After filtration, the membrane
was cleaned and the pore size was measured by liquid displacement method(LDM) using water/iso-butanol
system. The pore size for new PTFE membrane evaluated by LDM was comparable with those of which were
measured by mercury porosimetry and scanning electron microscope. The membrane pores were severely fouled,
and constricted to below 0.3 ym in the cases of bentonite and starch solution which contained smaller particles
than pores. However, in the case of kaolin ‘solution, only some parts of membrane pores above 0.35 ym were
slightly fouled. Hence, the phenomena of membrane fouling could be identified quantitatively by the evaluation
of pore size using LDM.
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1.1. Gas-Liquid/Liguid-Liguid Porosimetry
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1.2. Mercury Porosimetry
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Fig. 1. Pore distribution measurement by liquid

displacement method.
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Fig. 2. Schematic diagram for liquid diplacement
method.
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Fig. 3. Water permeation flux for new PTFE
membrane filled with isobutanol as a
function of pressure at T=20C.
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Fig. 4. New PTFE membrane pore distribution
based on Hagen-Poiseuille equation.
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Fig. 5. New PTFE membrane pore distribution by
mercury porosimetry (a) Pore area and (b)
Number of pores.
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Fig. 6. SEM micrograph of new PTFE membrane (b) 30
surface.
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The pore distribution was measured after
01 wt% kaolin filtration and membrane
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Fig. 10. PTFE membrane pore distributions with
respect to various foulants.
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Fig. 11. Pore distributions between new and kaolin
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Fig. 12. SEM micrographs of membrane surfaces
with kaolin foulant (a) Asypor, (b) PA,
(c) PC 02 and (d) PC 06.
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Table 1. Microfiltration membranes used for

experiments
Norminal
Materials or@na Company
Pore Size, mm
Polytetrafluro-
0.2 i
ethylene(PTFE) Satorius
Cellulose .
. 0.2 Domnick Hunter
Acetate
Polyamide(PA) 0.45 n.a.
Polycarbonate 0.2 Poretics
(PC) 06 Poretics
* Asypor

Table 2. Summary of membrane pore distributions
and pure water fluxes between new and used

membranes
New Fouled Pure Water
Membrane | Membrane® Flux
Pore Size, ym|Pore Size, i} Decrease, %
PTFE 0.29~0.78 0.33~061 1
Asypor 0.24~0.72 031~0.72 1
PA 0.27~0.86 0.35~0.83 3
0.2 0.23~0.72 0.21~0.27 17
PC
06 0.44~1.09 0.23~0.82 27
* After 01 wt% kaolin solution filtration and
cleaning
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