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Table 1 The pore size on the top surfaces, the porosity and the water

(2)

vapor transmitting tatio of porous polyurethane membranes as a function of
PU volume fractions { Pz}

Water vapor
Concentration Diameter Porosity o .
transmitting ratio
(@) (pm) (%)
(kg/m’ 24 b)
0.425 3.320.6 38 0.112
0.041 45133 62 0.114
0.056 3523.7 64 0.110
0.063 6.52£0.3 59 0.118
0.078 2.3x0.3 73 0.369
* On top surfaces
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100 pm

@, :0.025 @2 :0.041

@;:0.063 @2 :0.078

Fig. 1 SEM images to show the morphology of bottom (upper row) and top surfaces (lower row)of porous polyurethane membranes obtained via
thermally induced phase separation technique at different PU volume fractions { ¢, ) as indicated under the images . The solvent is 1,4-dioxane { DO) and
the membrane-forming platform is siainless steel , the temperature of coldplate is fixed at ~ 50°C . DO was removed by ethanol extraction.
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Fig. 2 Cross-seclion images of porous polyurethane membrane. @, = 0.078, the temperature of coldplate is — 50°C . The membrane-forming platform

{ stainless steel) locates on the right side of (a) and {b) the middle part in the cross-section.

Fig. 3 SEM images of porous polyurethane membrane obtained at higher coldplate temperature of - 30C. {a} The
Bottom surface, (b) the top surface and (¢) the higher magnification of (b}
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Fig. 4 SEM images of top surface of porous polyurethane membrane obtained at higher coldplate temperature of —30°C and in a mixture of DO H, 0

{85:15 Vol). (b) The higher magnification of {a)
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FACTORS CONTROLLING THE PREPARATION OF POROUS
POLYURETHANE MEMBRANES VIA THERMALLY INDUCED
PHASE SEPARATION

GAO Changyou, HU Xiaohong, GUAN Jianjun, LI An, SHEN Jiacong
{ Department of Polymer Science and Engineering , Zheiang Urniversity , Hangthou 310027)

Abstract Porus polyurethane ( PU) membranes were prepared via thermally induced phase separation (TIPS)
technique by employing a home-made mould consisting of a solution container, a membrane-forming platform, a
coldplate, a temperature-decreasing system and a temperature-supervising system. The influences of polymer
concentration on the surface morphology, pore size, porusity and water vapor transmitling ratic of the porous PU
membranes were studied. The bottom surfaces, the surfaces contacting with the membrane-forming platform, of the
porous PU membranes are planar and smooth for all the selected polymer concentrations, e.g. ¢, from 0.025 to
0.078. The pore sizes are smaller and are estimated in the range of nanometer. While the top surfaces, the free
surfaces toward air, possess variable surface morphology and have micrometer-sized pores that are larger than those
of the bottom surfaces. This phenomenon is mainly caused by the different coarsening time after spinodal phase
separation { polyurethane/1, 4-dioxane (DQ) solution is an upper critical temperature phase separation system).
Preliminary studies showed that the pore sizes and surface morphology of porous PU membranes were also influenced
by the temperature of the coldplate and by the composition of solvents, DO/H, 0, a good solvent and a poor solvent
for the PU, respectively. .

Key words Polyurethane, Thermally induced phase separation, Porous membrane



