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Abstract: In order to produce a polymer-inorganic composite film in which a high-dielectric inorganic filler is well dis-
persed, a high dielectric polymer-composite nanofiber was prepared by electrospinning, followed by hot-pressing method.
Polyimide and BaTiO; were used as a polymer matrix and an inorganic filler, respectively. The effects of polyamic acid
(as a polyimide precursor) solution concentration and the content of dispersed BaTiO; nanoparticle on the nanofiber pro-
duction were investigated by scanning electron microscope. By forming nanofibers through electrospinning, dielectric
composite films with very high dispersibility could be produced. As a result, it was possible to produce a composite film
having a remarkably low dielectric loss value while maintaining a high dielectric property. The dielectric permittivity of
the as-fabricated nanocomposites significantly improved with the increase of BaTiO; fraction. Dielectric constant and
dielectric loss of BaTiO; 80 wt% composite film were measured at 1 kHz and below 25.01 and 0.08, respectively.
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Figure 1. Schematic illustration of the process to fabricate PI/BT
nanocomposites based on electrospinning and following hot-press
technique.
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Table 1. Experimental Parameters of Electrospinning Process

Applied voltage (kV) 15
Flow rate (mL/h) 0.5
PAA concentration (wt%) 10-15
PAA viscosity (cps) 14000-90000
Needle-collector distance (cm) 12
Needle diameter (mm) 0.33
Temperature (°C) 18-20
Humidity (%) 30-50
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Figure 2. (a) Dynamic viscosity with the concentration of PAA in
DMAc solution. (b)-(d) SEM images of PI fibers electrospun from
PAA solution with different concentration: (b) 10 wt%; (c) 12 wt%;
(d) 15 wt%. All scales are 3 pm.
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Figure 3. (a-d) The SEM images of PI/BT composite nanofiber
with different BT content of (a) 20 wt%; (b) 40 wt%; (c) 60 wt%;
(d) 80 wt%. (e, f) The SEM images of hot-pressed PI/BT composite
with 60 wt% BT content: (e) top-surface; (f) fractured cross-section
morphology. Scale bars are (a)-(e) 2 um; (f) 1 um.
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Figure 4. (a) and (b) Frequency dependence of the dielectric constant and dielectric loss of PI/BT nanocomposite films with various BT con-
tents. Variation in the (c) dielectric constant; (d) dielectric loss of PI/BT composite films at 1 kHz as different preparation methods of com-

posite films with varying BT contents.
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