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Fig. 1  Structure scheme of block polyurethane
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Fig. 2 Coagulation values and viscosities of BPU/PLLA blend

solutions with various BPU/PLLA mass proportions
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Fig. 3 SEM photos of blend membranes with different BPU/PLLA ratios

1) Upper surface; 2) Cross-section; 3) Bottom surface
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Table 1  Property parameters of membranes prepared with different

BPU/PLLA mass proportions

Average Equilibrium

Thick- WVTR
Porosity pore water
Sample ness (g/(m?* -
(% ) diameter uptake
(pm) day) )
(pm) (%)
M-U90A10 71.66 50 0.32 1008. 13 39.29

M-U75A25 73.56 60 0.56
M-U5S0A50 85.02 100 2.31
M-U25A75 82.96 100 1.13
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2395.97 93.74
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Fig. 4  Porosity, WVTR and water uptake variation of blend

membranes with different BPU/PLLA weight ratios
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Fig. 5 The time reaching the equilibrium water uptake of

different blend membranes
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Table 2 Mechanical properties of membranes with different content

of PU

Sample Strain_Max (% ) Stress_Max ( MPa)
M-U90A10 493.38 +3.4 1.198 £0. 20
M-U75A25 361.94 £2.6 1.275 +0. 10
M-U50A50 105.09 1.7 0.531 £0.04
M-U25A75 86.44 1.2 0. 640 £0. 03
M-U10A90 52.03 1.1 0.726 £0.03
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INFLUENCES OF THERMODYNAMIC PROPERFIES OF BPU/PLLA/DO BLENDS
ON FORMATION AND STRUCTURE OF THEIR MEMBRANES

ZUO Danying, LIU Hongtao, ZHAO Sanping, XU Weilin
(Key Lab for Green Processing and Functional Textile of New Textile Materials, Ministry of Education ,
Wuhan Textile University, Wuhan 430073)

Abstract The blend porous membranes of biomedical polyurethane ( BPU) and poly( L-lactic acid) (PLLA)
were prepared by the immersion precipitation phase inversion method. The influences of different BPU/PLLA
mass proportions on the coagulation of polymer/dioxane (DO )/water ternary systems was investigated , and the
structure and performance of blend porous membranes were characterized and discussed. It was found that the
thermodynamics stability of polymer/solvent/nonsolvent ternary systems was enhanced with varying BPU/PLLA
mass proportions from 75/25,50/50,25/75 to 10/90,while the viscosity of blend solutions increased. And the
porosities , thickness , average pore diameter,water vapor transmittance rate ( WVTR ) and water uptake of blend
membranes increased first and then reduced. But the time reaching the equilibrium water uptake prolonged
gradually. The reason was that WVTR and water uptake were controlled by the membrane porosity, while the
time reaching the equilibrium water uptake was governed by the hydrophilicity of membrane materials. The
changes of membrane structures and performances resulted from the transformation of the membrane-formation
mechanism. With BPU/PLLA mass proportion changing from 75/25,50/50,25/75 to 10/90, the main factor
controlling the membrane formation was transformed from diffusion kinetics to thermodynamics of membrane-
formation systems. The phase separation type was changed from the delayed demixing to the instantaneous
demixing first,and then changed to the delayed demixing.

Keywords Biomedical polyurethane, Polylactic acid, Immersion precipitation phase inversion, Coagulation,

Blend porous membrane



