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Abstract: This study investigated the effect of 2-butoxyethanol (BE) as a nonsolvent additive, relative humidity and air
contact time on the structure formation of microfiltration membranes, permeation and morphology properties in phase in-
version process. The membranes were prepared by using polyethersulfone (PES)/Dimethyl formamide (DMF)/p-toluene-
sulfonic acid (TSA)/Polyvinylpyrrolidone (PVP)/BE casting solution and water coagulant. Casting solutions containing vari-
ous concentration of BE were exposed to a water vapor, under 60 and 80% of relative humidity for 40 and 90 sec, which
would be absorbed on. The correlations between the membrane permeation properties and surface/inner structures of mem-
brane were investigated. The characterization of membranes was carried out by a capillary flow porometer, a FE-SEM and
a water permeation test apparatus. The surface structure of PES membranes was affected by the exposure time as well as
the relative humidity strongly. Furthermore, the addition of BE helped control surface and inner structure at certain humidity
and exposure time.
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Table 1. The Compositions and Viscosities of the Casting
Solutions (wt%)

Casting  pes pDMF  TSA PVP 2.BE Y Scosity
Solution (cps)
B0O 12 60 20 8 0 148.4
BO1 12 599 20 8 0.1 120.4
B02 12 598 20 8 0.2 112.8
B04 12 596 20 8 0.4 106.3
BO8 12 592 20 8 0.8 101.6
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Table 2. Experimental Conditions of Membrane Preparation

oM £ 19 r_EE, oX,

e
B009060 B00
B019060 BO1
B029060 B02 90 60
B049060 B04
B089060 B08
B004060 B0O
B014060 BO1
B024060 B02 40 60
B044060 B04
B084060 B08
B004080 B0OO
B014080 BO1
B024080 B02 40 80
B044080 B04
B084080 BOS
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Fig. 1. Schematic flow diagram of permeation test apparatus.
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Table 3. Physical Properties of the PES Membranes

Membrane Thickness Bubble point Mean flow pore Porosity

(wm) (pst) diameter (um) (%)
B004060 90 7.451 0.399 69.2
B014060 90 11.211 - 72.6
B024060 88 10.591 - 70.0
B044060 94 11.439 - 69.4
B084060 100 12.630 - 72.9
B009060 90 8.533 0.200 68.9
B019060 99 6.416 0.182 69.2
B029060 100 6.638 0.168 723
B049060 109 7.470 0.208 72.9
B089060 95 7.543 0.232 74.2
B004080 106 9.751 0473 65.0
B014080 119 8.437 0.552 65.7
B024080 103 8.149 0.533 66.8
B044080 94 10.804 0.408 70.0
B084080 129 8.421 0.535 71.5
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