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ABSTRACT Thermally induced phase separation (TIPS) technique was employed to prepare porous
polyurethane (PU) membranes. The influences of cold—plate temperature on the surface morphology,
pore size, porosity and water vapor transmitting ratio 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 temperature. The pore sizes are smaller than the
opposite sides. The top surfaces, the free surfaces toward air, have larger pores than the corresponding
bottom surfaces due to the longer coarsening time. Both the pore sizes on the surfaces and in the inner
parts decrease along with the decreasing of the cold-plate temperature (increasing of the quenching
rate). The structure of cross—sections show that the inner structure of the PU membranes obtained
at all the temperature is highly porous and the pores are interconnected. When the glass of small
heat—conducting was employed to replace the stainless steel as membrane—forming platform, a porous
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membrane with a larger pore size on both of the bottom and the top surfaces, higher porosity and water
vapor transmitting ratio was produced. The porous PU membranes that have potential applications
as scaffolds for tissue engineering can be fabricated by TIPS, and its morphology, pore size, porosity
and transmitting property can be controlled and tailored through variation of the quenching rate or
membrane—forming platforms with different heat—conducting property.
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Fig.1 SEM images to show the morphology of bottom (upper row) and top surfaces (lower row) of
porous polyurethane (PU) membranes obtained via thermally induced phase separation technique
as a function of cold-plate temperature, which is indicated under the corresponding images.
The solvent is 1,4-dioxane (DO) and the membrane—forming platform is stainless steel. The
PU volume fraction (p2) is fixed at 0.078. DO is removed by ethanol extraction cold-plate
temperature: (a) and (e) 0 C. (b) and (f) -10 C. (c) and (g) -30 C. (d) and (h) -50 C
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Table 1 The pore size on the top and bottom surfaces, the porosity and the water vapor transmitting

ratio of porous polyurethane membranes as a function of cold—plate temperature

Cold-plate Pore size on Pore size on Porosity Water Vapor
temperature top surface bottom surface transmitting ratio
/ C /um /pm % /kg-m~—2 24h)
0 / 5.61+0.6 82.3 1.30
-10 28.7+3.3 3.44+0.3 ©74.2 1.29
-30 14.8+1.6 1.0+£0.2 68.5 0.829
-50 12.54+0.3 / 70.3 0.369
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Fig.2 Cross-section images of porous polyurethane membranes obtained at different cold—plate tem-

perature. (a) 0 C. (b)-10 C. (c)-30 C and (d) -50 C. Other conditions are same as in
Fig.1
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Fig.3 SEM images of porous polyurethane membrane obtained on a glass membrane—forming platform.
(a) the bottom surface and (b) the top surface. The temperature of the cold-plate is ~50 C .

and other conditions are same as in Fig.1
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