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Preparation of silk fibroin/cellulose nanofiber composite
membrane by deep eutectic solvent and the

analysis of its moisture-sensing properties
ZHANG Mengyi s, JIANG Yiyan, FU Feiya, LIU Xiangdong
(School of Materials Science & Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Deep eutectic solvent (DES) was used to preprocess silk fibroin and cotton cellulose pulp.
Then, silk fibroin nanofibers (SNF) and cellulose nanofibers (CNF) were prepared through ultrasonic
homogenization. Subsequently, nanofiber composite membranes were prepared through vacuum filtration
self-assembly. The morphology, structure, and physicochemical properties of the nanofibers were
characterized in the paper, and the humidity sensitive response performance of the nanofiber membrane
was explored. The results have shown that the average diameter and the average length of the prepared
nanofibers were in the range of 25.33~34.49 nm and 3.21~5. 73 pm, respectively. Structural testing

demonstrated that DES pretreatment was a physical process, and the nanofiber could keep good thermal
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stability of the raw materials. The surface of the nanofiber membrane was flat with a porous structure.

Moreover, the light transmittance of the membrane could reach 70.0%. The presence of CNF could

significantly improve the breaking strength of nanofiber membranes.

In particular, the nanofiber

membranes had obvious humidity responsiveness. The bending angle reached its maximum value within

10 s. Meanwhile, the response rate increased with the increase of humidity difference (30% ~ 70%).

Based on the moisture-sensitive response characteristics of the membrane, paper frog was successfully

driven to move forward, turn, etc. The nanofiber composite membranes can be used in moisture

detection, soft robot and other fields.
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