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ABSTRACT

Solid Polymer Electrolyte (SPE) has a significant advantage over other type of
polymer electrolyte. In order to enhance the conductivity of SPE, chitosan acetate
doped adipic acid films were prepared by the solution cast technique. The
characterizations of the samples were done by using Electrochemical Impedance
Spectroscopy (EIS) over a wide range of frequency and temperature between 298 K
and 353 K and Fourier Transform Infrared (FTIR) Spectroscopy. The highest ionic
conductivity obtained for samples with 35 wt. % was 1.4 x 10° S cm™ at room
temperature. FTIR showed that complexation has occurred. FTIR exhibited shifts in
amine and carbonyl bands at 1560 cm™ and 1650 cm™'. Peak at 1689 cm’™ has shifted
to 1680 cm™ indicates the deprotonation of COO" in adipic acid and proved that the
electrolyte is a proton conductor. Dielectric data were analyzed using complex
permittivity ¢ and complex electrical modulus M for all the samples at various
temperatures. Temperature-dependent ionic conductivity measurements were taken to
analyze the mechanism of ionic conduction in polymer electrolytes. The temperature-
dependent conductivity data obeys Arrhenius rule indicating the conductivity to be
thermally assisted. The plot on Arrhenius rule shows that as temperature increases, the
conductivity increases. The activation energy for the conduction decreased gradually
with the increase in the acetic acid concentration. The highest dielectric loss is
observed at lower frequencies and its value decreases when the frequencies increase.
Both Mg and M, show an increase at the higher frequency end.



ABSTRAK

Polimer Elektrolit Pepejal mempunyai beberapa kelebihan berbandingan polimer
elektrolit jenis yang lain. Bagi meningkatkan kekonduksian polimer elektrolit pepejal,
kitosan yang dicampur dengan asid adipik disediakan dengan menggunakan teknik
sebaran larutan. Pencirian sampel dijalankan dengan menggunakan EIS di dalam
frekuensi yang lebar dan suhu di antara 298 — 353 K dan FTIR. Kekonduksian ionik yang
diperolehi daripada sampel dengan 35 wt. % asid adipik ialah 1.4 x 10° S cm’ yang
diperolehi pada suhu bilik. Hasil daripada analisis FTIR menunjukan berlakunya anjakan
pada jalur amida dan karbonil pada 1560 cm™ dan 1650 cm™. Puncak pada 1689 cm’
teranjak ke 1680 cm' menunjukan diprotonasi COO™ di dalam asid adipik dan
membuktikan bahawa elektrolit adalah suatu konduktor proton. Data dielektrik dianalisis
menggunakan permitiviti kompleks, € dan modulus elektrik, M" bagi semua sampel pada
pelbagai suhu. Pengukuran pergantungan suhu kekonduksian ionik diambil bagi
menganalisis mekanisma kekonduksian ionik dalam polimer elektrolit. Data
kekonduksian melawan suhu mematuhi sifat Arrhenius, menunjukkan bahawa
kekonduksian diakibatkan oleh suhu. Plot pada sifat Arrhenius menunjukan bahawa
apabila suhu meningkat, kekonduksian perlahan-lahan berkurang dengan pertambahan
kepekatan asid adipik. Dielektrik lenyap (dielectric loss) yang paling tinggi diperhatikan
pada frekuensi yang lebih rendah dan nilainya berkurangan apabila frekuansi bertambabh.
Kedua-dua M, dan M; menunjukan pertambahan pada frekuensi tinggi.
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