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Abstract of Thesis

Name ( Nur Dina Binti Zaulkiflee)
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Abstract of Thesis

This thesis consists of seven chapters mainly about the development of electrode materials with improved
electrochemical characteristics. It focused on the electrodeposition of polyaniline (PANI) on various
substrates for supercapacitor application to improve its specific capacitance performance in supercapacitor
application. Despite the promising electrochemical properties of PANI, challenges remain in achieving high
energy density, power density, and long-term stability. Issues such as low conductivity, and inefficient charge
storage mechanisms hinder the widespread adoption of PANI-based electrodes in practical energy storage
devices. Thus, this research focused on: (a) Addressing the structural issues of PANI that involves utilising a
substrate that possesses both high structural stability and porosity, together with a strong capacitive behaviour,
(b) Development of novel high-performance electrode materials for supercapacitor to enhance capacitance by
using the quicker electrical and ionic transport capabilities of nanoscale systems, and (c) comparative study of
the materials for supercapacitor applications.

Chapter 1: A general introduction on conducting polymers especially PANI for supercapacitor applications.
Chapter 2: A preliminary study was conducted to investigate the best conducting polymers and conditions for
electrodeposition as an electrode material for supercapacitor. The polymer was prepared via a one-step
electrochemical polymerisation method for supercapacitors (SCs) application. The study explored the impact
of various parameters on the electrochemical performance, including the type of conducting polymer,
concentration of aniline, the concentration of dopants and the scan rate during polymerisation. By varying
these conditions, the research aimed to optimise the synthesis process to enhance the specific capacitance and
overall energy storage capacity for supercapacitors.

Chapter 3: This study investigates the optimisation of PANI for supercapacitor applications by manipulating
polymerisation, oxidation state, and activation conditions. PANI was synthesised and coated onto various
substrates using a one-step electrochemical polymerisation method. By adjusting parameters such as substrate
type, electrode pretreatment, and electrolyte, the incorporation of active energy storage materials is enhanced.
Chapter 4: PANI nanosheets were synthesised using the hyperswollen lyotropic lamellar phase method. The
study investigates how varying the concentration of reagents and precursors affected the thickness of the
resulting nanosheets. After synthesis, the optimised nanosheets were analysed using a potentiostat to measure
their specific capacitance, assessing their suitability and performance for supercapacitor applications.

Chapter 5: This study focuses on elucidating the electrochemical performance of PANI nanosheet-modified
carbon felt electrodes for supercapacitor applications. The PANI nanosheets were synthesised in the hyper
swollen lyotropic lamellar phase and were electrodeposited on the carbon felt electrode. The electrochemical
performance of the carbon felt electrodes with PANI nanosheet deposition was thoroughly assessed using
cyclic voltammetry measurements.

Chapter 6: A comparative study of electrodeposited PANI and PANI nanosheets on the carbon felt electrode
was conducted. In this comparative study, the performance of electrodeposited PANI and PANI nanosheets for
supercapacitor applications was thoroughly investigated. The research focuses on analysing the physical and
structural properties of both PANI. Additionally, electrochemical analysis, including cyclic voltammetry and
charge-discharge tests were conducted to assess the energy storage capabilities, specific capacitance, and
overall electrochemical performance of the materials. By juxtaposing the 2D and 3D PANI, the study aimed
to elucidate the structure that offers superior characteristics for enhancing supercapacitor efficiency.

Chapter 7: A summary of the overall thesis
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