
ii 
 

CONDUCTIVITY STUDIES OF CONDUCTING LIQUID CRYSTAL 

POLYMER WITH LOW 2-ACRYLAMIDO-2-METHYL-1-

PROPANESULFONIC ACID CONTENT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SITI KHAIRUNNISA BINTI AHMAD 

 

 

 

 

 

 

Thesis submitted in fulfillment  
of the requirements for the degree of 

Bachelor of Engineering (Hons) Chemical  
 

 

 

 

 

 

FACULTY OF CHEMICAL ENGINEERING 

UNIVERSITI TEKNOLOGI MARA  

SHAH ALAM 

 

JULY 20



vi 

ACKNOWLEDGEMENT 

First of all I would like to express my gratitude to Allah SWT for lending me 

His strength to complete this research. In preparing this thesis I am grateful and would 

like to express my sincere gratitude to my supervisor Dr Nurul Fadhilah Kamalul 

Aripin Alauddin for her invaluable guidance, continuous encouragement and constant 

support in making this research possible. I really appreciate her guidance with the help 

from my co supervisor Madam Sakinah Mohd Alauddin from the initial to the final 

level that enabled me to develop an understanding of this research thoroughly. Without 

her advice and assistance, it would be a lot tougher to completion. I also sincerely 

thanks for the time spent proofreading and correcting my mistakes. 

I acknowledge my sincere indebtedness and gratitude to my parents and my 

siblings for their love, dream and sacrifice throughout my life. I am thankful for 

their sacrifice, patience, and understanding that were inevitable to make this work 

possible. Their sacrifice had inspired me from the day I learned how to read and 

write until what I have become now. I cannot find the appropriate words that 

could properly describe my appreciation for their devotion, support and faith in 

my ability to achieve my dreams. 

My sincere thanks go to all lecturers and members of the staff of the Faculty 

Chemical Engineering and Faculty Applied Science especially to Puan Masni, who 

helped me in many ways and made my education journey at UiTM pleasant and 

unforgettable. Many thanks go to all of Study Group member for their excellent co-

operation, inspirations and supports during this study. This three year experience with 

all you guys will be remembered as important memory for me to face the new chapter 

of life in future. 

Lastly, I would like to thank any person which contributes to my final year 

project directly or indirectly. I would like to acknowledge their comments and 

suggestions, which was crucial for the successful completion of this study. 



vii 
 

 
ABSTRACT 

 

 
 

The purpose of this study is to study the conductivity of the polymer with different 
ratio of conductivity block and liquid crystal block. and to determine optimal 
conductivity based on polymer structure.  Low content of conducting block which 2-

Acrylamido-2-Methyl-1-Propanesulfonic Acid (AMPSA) are synthesized with liquid 
crystal polymer which is Methyl Methacrylate (MMA) with ratio sample 10%, 25% 

and 50% of AMPSA to the MMA. This sample was synthesized with randomly 
polymerized structure and was demonstrated by Electrochemical Impedance 
Spectroscopy Hioki 3532-50 (EIS) for conductivity studies at frequency 50Hz to 

1MHz from temperature 30°C to 100°C with 10°C interval. As result, the conductivity 

of the sample ratio are increases with increasing of ratio AMPSA to the MMA where 

50% ratio have the highest conductivity follow by 25% and 10%  at temperature range 
70°C and 80°C. Based on the study of dc conductivity versus 1000/T, the temperature 
dependency with conductivity by using of Arrhenius plot and Vogele-Tammanne-

Fulcher (VTF) model are discussed where the higher ratio sample have well develop 
temperature dependency compare to low ratio sample. Finally, the benefits involved 

with low content of AMPSA to MMA was low affected with the increasing of 
conductivity. 
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CHAPTER 1 

 

 

 

INTRODUCTION 

 

 

1.1 Research Background 

Recently, over these five decades liquid crystalline (LC) polymer have interesting in 

industry after the found of liquid crystalline (LC) state of synthetic rigid-rod polymer. 

The well-developed LC polymer structure are believed to be a beneficial application 

in wide range field of new devices, energy, environment, resources and 

biotechnologies as shown in Figure 1.1 (Kato, Uchida, Ichikawa, & Soberats, 2017) 

 

Figure 1.1 Design and type of application of liquid crystalline (LC) polymer 
(Kato et al., 2017) 

 




