SILVER NANOPARTICLES FILLED IN BACTERIAL
CELLULOSE/POLY(VINYLIDENE FLUORIDE) NANOCOMPOSITE
FILMS FOR TOUCHSCREEN APPLICATIONS

Ekasit Phakdeepataraphan

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkorn University
in Academic Partnership with
The University of Michigan. The University of Oklahoma,
and Case Wester Reserve University
2014



Thesis Title: Silver Nanoparticles Filled in Bacterial Cellulose
[Poly(Vinylidene Fluoride) Nanocomposite Films for
Touchscreen Applications

By: Ekasit Phakdeepataraphan

Program: POlymer Science

Thesis Advisors:  Asst. Prof. Hathalkam Manuspiya
Dr. Sarute Ummartyotin

Accepted by The Petroleum and Petrochemical College, Chulalongkom
University, in partial fulfilment of the requirements for the Degree of Master of
Science

College Dean

(Asst. Prot. Pomthong Malakul)

Thesis Committee;

7'{0‘ H/\al' LW" m
(Asst. Prof. Hathaikam Manuspiya)

deke U

(Dr. Sarute Ummartyotin)

(Asst. Prof. Thanyalak Chaisuwan)

B.
(Asst. Prof. Bussarin Ksapahutr)

irtooze



ABSTRACT

5572005063;  Polymer Science Program
Ekasit Phakdeepataraphan: Silver Nanoparticles Filled in Bacterial
Cellulose /Poly(Vinylidene Fluoride) Nanocomposite Films for
Touchscreen Applications,

- Thesis Advisors; Asst. Prof. Hathaikarn Manuspiya, and Dr. Sarute
martyotin 113 pp

Keywords:  Poly(vinylidene fluoride)/ Bacterial cellulose/ Silver nanoparticles/

Nanocomposite/ Dielectric properties/ Piezoelectric properties

Flexible piezoelectric films of bacterial cellulose(BC)/poly(vinylidene
fluoride) (PVDF) were successfully prepared via solution casting and hot
compression method. The various weight percentage of BC (2.5-15 wt%) was
incorporated into PVDF matrix using dimethylformamide (DMF) as a solvent and
dispersing liquid to study the basis of piezoelectric touch sensor. The combination of
p crystalline phase and a crystalline phase of BC/PVDF blend films were presence
with the higher amount of (3 crystalline phase. According to the application of
touchscreen, BC2.5PVDFI7.5 was selected as a based nanocomposite to develop
further due to its highest percentage of transmission at the wavelength range of 400
nm- 750  which is the range of visible light compared with the other blends. In
order to achieve high dielectric properties for piezoelectric touch sensor, silver
nanoparticles (AgNP) was introduced to enhance the dielectric constant of the blend.
AgNP has high ability to create an interaction with hydroxyl groups in BC and
fluorine atoms in PVDF chains which can generate the dipolar polarization. The
highest dielectric constant was observed in 0.5 wt% of AgNP in nanocomposite film
which can yield to higher dielectric constant about 4 times compare with blend film.
The incorporated of BC exhibited an improving of thermal stability and dynamic
mechanical properties, but decreasing the transmittance percentage of visible light. In
contrast, AgNP may agglomerate which can obstruct the light not to pass through the
nanocomposite easily, resulted to the worse transmittance percentage of visible light.
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