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Abstract

The diffusion constant of low-cost membrane materials plays a crucial role in determining the ex-
pansion of their application fields. By incorporating f3-cyclodextrin into the polyvinyl alcohol (PVA)
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and water-based polyurethane (PU) matrix through blending, the influence mechanism of the mi-
crostructure on the diffusion behavior of water molecules was explored, providing a basis for the
design of high-performance separation membranes. By optimizing the addition amount of cyclodex-
trin and the film preparation process, the performance of the composite membrane was regulated,
and through means such as scanning electron microscopy, Fourier transform infrared spectroscopy,
contact angle measurement, water absorption rate determination, and permeation experiments,
the morphology, chemical structure, hydrophilicity, and water molecule transport performance of
the film were comprehensively analyzed. The results showed that cyclodextrin was uniformly dis-
persed in the film matrix without obvious aggregation. The intensity of the hydroxyl peak at 3440
cm-! increased with the increase in cyclodextrin content, and the fusion between cyclodextrin and
PVA/PU was good. The hydrophilicity of the composite membrane was significantly improved, with
the contact angle decreasing from 85.1° (blank) to 73.9° (10% cyclodextrin). The water absorption
rate increased with the increase in the addition amount of cyclodextrin, and the 24-hour water ab-
sorption rate of the 10% modified film reached 250%. In the permeation experiment, the diffusion
constant of deionized water in the modified film increased linearly with the cyclodextrin content,
and the diffusion constant of the 10% group was 1.31 x 10-8 m2/s, while the diffusion constant of
physiological saline was lower at 0.89 x 10-8 m?/s. This method utilizes the structure of cyclodextrin
and can effectively regulate the diffusion performance of the composite membrane with good appli-
cation potential.
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Figure 1. Construction of structured films. (A) Scheme of measurement; (B) the width of the microchannel in copper is roughly
10 pm
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Figure 2. Comparison of moisture absorption properties of membranes with different f-CD contents
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Figure 3. The contact angle variation curves of composite membranes with different f-CD contents
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Figure 4. SEM images of the composite membranes cross-section (a. blank sample, b. sample with 8% CD)
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Figure 5. Comparison of FT-IR of composite membranes (a. blank sample, b. sample with 8% CD)
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Figure 6. The diffusion constants of water and 0.9% NaCl for composite membranes with different concentrations of CD
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