
Preface 

This Special Topic Volume is the results of the contribution of thirty nine experts form the international 
scientific community in the respective field of research. It thoroughly covers some of the latest 
applications of polymers and nano materials in the solar cell, fuel cell, catalysis, coating, ion-exchange 
and sensors. It gives the latest and in-depth coverage to the chemistry, physics, materials science and 
engineering and devices and application of polymers and nanomaterials.  

Now, what is the nano materials and nano technology? I think, in this present decade, these concepts are 
very well known, especially to the scientific community. But still, in brief, nanomaterials are materials 
science-based approach to nanotechnology. It studies materials with morphological features on the 
nanoscale and especially those which have special properties stemming from their nanoscale 
dimensions. Nanoscale is usually defined as smaller than a one tenth of a micrometer in at least one 
dimension, though this term is sometimes also used for materials smaller than one micrometer. Though 
nano materials had a very early history but it is only now these materials and technology are finding 
their applications almost in every field of research and development, such as engineering, physics, 
chemistry, biology, computing, materials science, military applications, and communications. And if we 
talks about the nano-technology the first use of the concepts found in the lecture given by physicist 
Richard Feynman at an American Physical Society meeting at Caltech on December 29, 1959; i.e. 
"There's Plenty of Room at the Bottom,". In real case Nanotechnology and nanoscience got started in the 
early 1980s with two major developments i.e. cluster science and scanning tunneling microscope (STM). 
This development led to the discovery of fullerenes in 1985 and carbon nanotubes a few years later. In 
another development, the synthesis and properties of semiconductor nanocrystals was studied; this led to 
a fast increasing number of metal and metal oxide nanoparticles and quantum dots. The atomic force 
microscope (AFM or SFM) was invented six years after the STM. There are some risks associated with 
this technology and if these risks can be taken care of, then there are only benefits of nanotechnology in 
our life, such as improved manufacturing methods, water purification systems, energy systems, physical 
enhancement, nanomedicine, better food production methods and nutrition and large scale infrastructure 
auto-fabrication. Products made with nanotechnology may require little labor, land, or maintenance, be 
highly productive, low in cost, and have modest requirements for materials and energy. 

On the other hand polymers are amazing materials. Almost in every sector of our life we use one or 
other form of these materials. But still chemists, physicists, engineers, and material scientists are 
working on polymers, for more systematic research on preparation, characterization and utilization, in a 
new and better way. Here in this volume these tow fantastic modern materials based research have been 
covered in some extent.   

This volume is indeed the result of remarkable cooperation of many distinguished experts, who came 
together to contribute their research work and comprehensive, in-depth and up to date review chapters. I 

All rights reserved. No part of contents of this paper may be reproduced or transmitted in any form or by any means without the written permission of Trans
Tech Publications Ltd, www.scientific.net. (#0-25/05/23,17:58:18)



am thankful to all contributing authors and their co-authors for their valued contribution to this volume. 
I would also like to express my gratitude to all the publishers and authors and others for granting us the 
copyright permissions to use their illustrations. Although sincere efforts were made to obtain the 
copyright permissions from the respective owners to include the citation with the reproduced materials, I 
would like to offer my sincere apologies to any copyright holder if unknowingly their right is being 
infringed. 

This volume contains fifteen state-of-the-art research articles and reviews: Chapter 1, a review article, 
and deals with metal containing polymers mainly their preparation techniques, purifications and their 
applications. Chapter 2 & 3, are research articles based on membrane formation and its applications. 
Chapter 4 & 5, describes novel opto-electric polymers, regarding synthesis and through characterization. 
Chapter 6, 7 & 8, talks about the nano materials and its application in polymerization, photocatalysis, 
and biofouling etc. Chapter 9, 10 & 11, contains, through overview of fuel cells, regarding its different 
components, mainly membranes and catalysts. Chapter 12, thin films and its application in solar cell 
Chapter 13, is a review on dye doped electrically conducting polymers and its application in sensor and 
solar cells and the final Chapter 14, kinetic and spectroscopic studies of polyaniline derivatives.  

 I would like to take this opportunity to express my sincere gratitude to Professor Faiz Mohammad 
(Aligarh Muslim University) and Professor Ivan Green (University of the Western Cape). My special 
thanks to Professor Habib Abualhamayel (Director, Center of Research Excellence in Renewable 
Energy, King Fahd University of Petroleum & Minerals), Professor S.U. Rahaman (Asst. Director, 
Center of Research Excellence in Renewable Energy, King Fahd University of Petroleum & Minerals), 
Professor S. M. Javaid Zaidi (King Fahd University of Petroleum & Minerals), Professor Priscilla baker 
(University of the Western Cape) and to all my colleagues in the Center of Research Excellence in 
Renewable Energy, King Fahd University of Petroleum & Minerals, Saudi Arabia especially to Mr. 
Safdar Hossain. My special thanks to all my previous colleagues in the Department of Chemistry, 
University of the Western Cape, South Africa. Without their continuous encouragement this Special 
Topic Volume would have not been brought into its final form. I world like to acknowledge the sincere 
efforts of Mr. Thomas Wohlbier of TTP publishing Authority, in evolving this Special Topic Volume in 
to its final shape. Last but not the least I am highly appreciative of the support of my all family 
members. 

My sincere gratitude is also due to Professor Immanuel Iwuoha (University of the Western Cape) for his 
insightful forwarding. 
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