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Abstract

Electrospinning technology is a common method for preparing nanoscale composite fibers, and the
resulting fiber membranes have been widely used in fields such as medical materials and flexible
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sensors. Nanofiber membranes have attracted significant attention due to their softness, low modulus,
and ease of deformation. The main preparation methods include single-needle, coaxial, multi-needle
array, and needleless electrospinning. In this study, thermoplastic polyurethane (TPU) fiber mem-
branes were first prepared using single-needle electrospinning to determine the optimal process pa-
rameters. Subsequently, a core-shell structure nanocomposite fiber membrane was fabricated via co-
axial electrospinning, with a silver nanoparticle/TPU (Ag-/TPU) solution as the shell layer and a carbon
nanotube/TPU (CNT/TPU) solution as the core layer. The chemical structure, micromorphology, ther-
mal properties, and wettability of the prepared nanocomposite fiber membrane were characterized
by using Fourier Transform Infrared Spectroscopy (FTIR), Scanning Electron Microscopy (SEM), Ther-
mogravimetric Analysis (TGA), Differential Scanning Calorimetry (DSC), and optical video contact an-
gle measurements. The research results successfully demonstrated the feasibility of the fabrication
of a core-shell structure nanocomposite fiber.
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Table 1. Reagents used in the experiment
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Table 2. Instruments and equipment used in the experiment
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Figure 1. SEM electron microscope images of TPU electrospun fibers at different concentrations: (a) 10% TPU; (b) 12% TPU;
(c) 14% TPU; (d) 16% TPU (scale length is 2 um)
1. NEIRE TPU 834722474569 SEM BEEEBE : (a) 10% TPU; (b) 12% TPU; (c) 14% TPU; (d) 16% TPU (k=R
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Figure 2. Morphological characteristics of the solution-spun fibers in the core layer and shell layer: (a) Ag-/TPU; (b) CNT/TPU
2. REMRRBRGLAHERNFIIFIE: (a) Ag-/TPU; (b) CNT/TPU
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Figure 3. Morphological images of Ag-/CNT/TPU coaxial nanofiber membranes: (a) With a core layer velocity of 0.033 mm/min;
(b) With a core layer velocity of 0.025 mm/min; (c) With a core layer velocity of 0.02 mm/min; (d) With a core layer velocity
of 0.03 mm/min

3. Ag-/CNT/TPU RI3HENKTHIERMAIRE : (2) #ZBIERZFA 0.033 mm/min; (b) #ZEERZEA 0.025 mm/min; (c) #%
BiRFEH 0.02 mm/min; (d) %EERFEA 0.03 mm/min
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Figure 4. FTIR spectra of the nanofiber membranes (a is TPU; b is Ag-/TPU; ¢ is CNT/TPU; d is Ag-/CNT/TPU)
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Figure 5. DSC curves of the nanofiber membrane: (a) The first heating curve; (b) The first cooling curve (a is TPU; b is Ag-/TPU;
cis CNT/TPU; d is Ag-/CNT/TPU)
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Figure 6. TG and DTG curves of the nanofiber membrane: (a) TG curves; (b) DTG curves (a is TPU; b is Ag-/TPU; ¢ is
CNT/TPU; d is Ag-/CNT/TPU)

& 6. KT HERER TG F1 DTG BhZk: (a) TG BiZ%; (b) DTG Hi%k(a 3 TPU; b J3 Ag-/TPU; ¢ A CNT/TPU; d A
Ag-/CNT/TPU)
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Figure 7. Contact angle of (a) TPU, (b) Ag-/TPU, (c¢) CNT/TPU, and (d) Ag-/CNT/TPU nanofiber membranes
7. (a) TPU. (b) Ag-/TPU. (c) CNT/TPU F(d) Ag-/CNT/TPU £HK4T4E i o3 fuk £
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