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Abstract

This study prepared a layered double hydroxide/polyvinyl alcohol (LDHs/PVA) nanofiber material
with a forward orientation by coprecipitation hydrothermal synthesis of Co-Al layered double hydroxide
and electrospinning technique. In this experiment, (Polyvinyl Alcohol, PVA) and (Ca-Al Layered
Double Hydroxids, LDHs) were uniformly mixed into a solution, and self-made two-electrode
aluminum sheets controlled the electric field. The collection of spun fibers has an oriented arrangement.
This paper mainly discusses the structure and characteristics of disordered and ordered fibers on the
morphology and distribution of Co-Al LDHs on the fiber surface. In the experiment, Co-Al LDHs
powder was formed by using cobalt nitrate Co(NO3),) and aluminum nitrate (Al(NO3)3), and then
blended into PVA 10 wt% with 4 wt% ~ 8 wt% ~ 16 wt%, respectively. The molecular solution was
thoroughly stirred, the precursor was configured, and electrospinning was performed. The experiment
was carried out by X-ray diffraction (XRD) to detect the crystal structure, scanning electron microscope
(SEM) to observe the fiber alignment trend and the surface morphology of the LDHs grown on the fiber.
The thermogravimetric analyzer (TGA) was used to detect the thermal stability of the sample. Finally,
Fourier transform infrared spectroscopy (FTIR) was used to detect the change of the properties of the
samples before and after mixing. However, SEM observed that 16 wt% of Co-Al LDHs doped with PVA
exhibited a directional beaded fiber structure after electrospinning. From this phenomenon, Co-Al LDHs
were uniformly dispersed in a polymer solution.

The Co-Al LDHs agglomerated by the spinning technique can be uniformly distributed in the fibers
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to increase the specific surface area of Co-Al LDHs significantly. This property can be fully utilized in
the future. It is applied to related gas-sensitive materials to improve the safety monitoring of gas sensors
for industrial equipment, environmental testing for environmental hazards, indoor and outdoor air

quality, electronic medical care, etc., and to explore the feasibility and potential of its development.
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Spectrum processing :

No peaks omitted

Processing option : All elements
analyzed (Normalised)

Number of iterations = 5

Element Weight% Atomic%

CK 56.59 71.19
OK 2694 2544

AlK 1.04 0.58
CoK 8.88 2.28
PtM 6.55 0.51

SCale 4272 cts Cursor: 0.000 ke

13.32 ~ EDS (point) 4 5 PVA-LDHs 16 wt%
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