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ABSTRACT

5572008063 :  Polymer Science Program
Kittichin Plungpongpan : Fabrication of Capacitor Thin Film
Utilizing Green Polymers and Barium Strontium Titanate
Nanoparticles.
Thesis Advisors: Asst Prof. Hathaikarn Manuspiya and Asst. Prof,
Apirat Laobuthee 87 pp.

Keywords:  Poiy(butylene succinate)/ Magnesium-doped barium strontium-
titanate/ Microwave frequency/ Thin-film capacitor

Magnesium-doped harium strontium titanate powder with various mole ratio
of strontium and magnesium ions (Ba|.xySmMgyTios when x = 0.3, 0.4, 0.5 and
y =0, 0.005, 0.010, 0.020) were prepared by a low-temperature sol-gel method to
study their phase formation, frequency-dependent and temperature-dependent
dielectric properties. Additionally, barium strontium titanate powder with strontium
content 0f30 mol% or Bao.7SrojTiCh was incorporated in poly(butylene succinate)
(PBS), matrix in various volume fraction of filler in order to improve dielectric
properties of polymeric material. The solution mixing method was used to mix each
compounds altogether, followed by compression molding to obtain thin-film of
200 pm - 300 pm. Along with the determination of thermal, mechanical and
dielectric properties at microwave frequency of PBS-composite. Furthermore, the
experimental data of dielectric constant of PBS/BST composite as a function of BST
function were predicted with 0-3 connectivity models. The dispersion state of
PBS-composite were also investigated by using Scaning Electron Microscope (SEM).
Finally, the PBS-composite thin films with good dielectric properties, flexibility, and
processability are possible to be processed as a biodegradable thin film capacitor for
high-frequency electronic devices.
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Area

Weight of the sample in air

Weight of the sample immersed in deionized water
Weight of the damp sample after being wiped off excess water
Capacitance

Electric displacement

Distance between the plate

Density of deionized water

Electric intensity applied

Amplitude

Loss tangent

Charge

Quality factor

Potential difference

Total polarizability

Electronic polarization

Atomic polarization

Dipole orientation polarization

Permittivity of free space ( 8.854 . 10"2c¢2m2or F/m)
Dielectric constant

Dielectric loss

Dielectric constant of the composites

Dielectric constants of the polymer matrix
Dielectric constants of the BST ceramic

Refractive index

Volume fraction

Volume fraction of the ceramic

Volume fraction of the polymer
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