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PPy is a conductive polymer with applications in sensors, batteries, and electronics. Its electrical
properties are strongly influenced by morphology and preparation methods. Despite advances in electrical
and chemical polymerization, optimizing PPy’s morphology and particle organization remains challenging.
This work studied the impact of surfactant self-assembly templates on the polymerization of PPy,
highlighting their role in shaping its structure and electrical properties. The scope was investigating the band
gap, electrical conductivity, and the formation of bipolarons and polarons structures in PPy.

In Chapter 2, the study investigated the impact of SDS on PPy polymerization and its properties.
SDS acted as a template, influencing PPy's morphology, electrical, and chemical characteristics. PPy
polymerized in SDS formed sheet-like structures, while in its absence, only sphere-like forms appeared. The
Raman spectra revealed that SDS altered the ratio of bipolarons to polarons, enhancing conductivity. While
an increase in APS/Py ratio led to similar improvements in morphology and conductivity. The findings
emphasize the role of SDS, Py, and APS proportions in shaping PPy’s properties, offering insights for
material design.

In Chapter 3, this chapter researched the relationship between the morphology of PPy and its
electrical characteristics, with specific emphasis on the architecture of bipolarons and polarons. The study
examined the impact of surfactants such as SDS, CTAB, and Tween 80 on the electrical conductivity of PPy.
Out of these options, SDS greatly increases conductivity by enhancing the topologies of bipolarons. The
study in this chapter proposed that the electrostatic interactions between positively charged PPy and
negatively charged SDS facilitate the creation of bipolarons, which was essential for enhancing electrical
performance.

In Chapter 4, the study showed that varying CTAB-SDS catanionic composition alters particle size,
shape, and conductivity of PPy, with a 1:1 ratio leading to disc-like morphologies. Raman and UV-Vis-NIR
spectroscopy showed that higher SDS composition enhanced bipolaron formation and conductivity. A
packing density study also indicated that surfactant composition affected the catanionic surfactant system's
ordered or disordered acyl chain arrangement, further influencing the morphology and electronic properties
of PPy. These findings offered insights into designing conductive polymers using the CTAB-SDS system for
tailored applications.

Chapter 5 presents a comprehensive strategy for preparing PPy particles, focusing on their physical
structure and electrical conductivity. It included a survey of PPy film preparation methods and proposes an
approach to building PPy films using preformed particles. The chapter also provided a comparative case
study, evaluating various methodologies for PPY film construction. The cyclic voltammetry analysis
highlighted vital differences in particle behavior, film structure, and resultant electrical performance,
offering information for optimizing future conductive material designs.

Chapter 6 provides a summary of the findings from this study in the form of General Conclusions.

Additionally, it offers suggestions for future work, building on the ideas presented and identifying new|
avenues for continued research and application of this material.
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