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Fig 9 The porosity of TSFU membrane as a function of temperature
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APRL ICATIONOF THERVM AL SENSIT IVE POLY URETHANEM BV BRANES FOR
SEL ECTIVE SEPARATION OF SUBSTANCESW ITH D IFFERENT SIZES

ZHOU Jian', ZHOU Hu', FAN Haojun"?, YANG Fufeng, YUAN Jixir’, L U Ruowandg
(* National Engineering L aboratory for Clean Technology of L eather M anufacture, Sichuan U niversity, Chengdu 610065)
G College of Chemistry and M aterials W enzhou U niversity, Wenzhou 325024)

Abstract Themal sensitive polyurethane ( TSRU) membranes were prepared by wet phas inversion
technique, and used for selective sparation of substances with different molecular sizes According to
differential scanning calorimetry (DSC) and X-ray diffraction (XRD) analysis, it was found that the TSFU
showed ssgmented structure and separate phase transition temperatures of ©ft ssgnent phase and hard ssgnent
phase (the phase transition temperature of the ©ft segnent phase was defined as the svitch temperature, Ts).

Polarizing optical microscope (PFOM) analysis shoved that the ft segnents of TSFU had a clear gherulite
mormphology at low temperatures ( < T,). However, when the temperature exceeded T,, the crystall of ft
s£gnents melted gradually and disgppeared The mophological structure of membranes was observed by
scanning electron microscope (SEM) and atom force microscope (APM ), the reaults indicated that the
membrane shoved relatively dense surfaces (or in) and porous cross sctions The porosity of membranes
measured by the mass lossof wet membranes after drying revealed thatwhen the tamperature increased from T,
-10 uw b T, +10 , the porosity of membranes increased fram 46. 7% 10 65. 3%, showing a significant
feature of themal stimulation W hen this TSFU manbrane was used for sgparation of substanceswith different
molecular sizes we found that the ionsof Na“ and CI” (with snall size) could pemeate the TSFU membrane
at any temperature, and higher temperature resulted in higher penetration rate W hilst the penetration of glycin
(with moderate molecular size) relied on the tamperature variation To be Pecified, at lover temperatures (T
<T,), the glycin pemeation flux was very low, butwhen the temperature exceeded T, the pemeation flux of
glycin increased markedly, showing sensitivity to themmal stimuli Collagen, due © its large molecular size, could
not pemeate the TSFU menmbrane in all temperature range A sa result, substanceswith different sizes could be
<lectively sparated by the TSRU manbrane under tanperature controlling

Keywords Themal snsitive polyurethane, M anbrane, Themal sensitivity, Selective sgparation, Collagen,

Amino acids



