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Why this book?

During the last decades, conductive polymer-based nanocomposites 
have received more and more attention from both academic research 
groups and industry. These nanocomposites are showing great 
promise in various applications, mainly in the field of functional 
polymer systems such as anti-static coatings, electromagnetic 
interference (EMI)-shielding materials and even high added-value 
electrical and electronics devices such as photovoltaic cells. Also, 
conductive, in-line electrostatic paintable body panel materials for 
the automotive industry are extremely interesting. 
 Thanks to their high intrinsic conductivity, as well as their high 
individual aspect ratio (length/diameter ratio), carbon nanotubes 
(CNTs), although still relatively expensive, are very interesting 
nanofillers for conductive thermoplastic polymer materials, since 
a conductive percolating network can already be realized for very 
low CNT loadings, implying that the conductive composite remains 
reasonably well-processable. Since only individual CNTs exhibit the 
mentioned high aspect ratio, their efficient dispersion in the polymer 
matrix is crucial, for both cost saving and processability reasons, 
but care should be taken that the distance between neighboring 
individualized tubes does not exceed the distance beyond which the 
transport of electrons from one CNT to another through the matrix 
material would become impossible in view of a too high contact 
resistance. In other words, some aggregation of individualized 
CNTs is a must. It has turned out that the environmentally benign, 
water-based “polymer latex concept” for dispersing CNTs in a 
non-conductive polymer matrix is one of the best concepts for 
manufacturing electrically conductive polymer nanocomposites 
from highly viscous polymers and minimum amounts of conductive 
carbon nanofillers. We did not invent this promising concept, but we 
have adopted and embraced it and developed it closer to perfection 
and, by a very fundamental approach, learned to understand the 
concept in almost all its details. The approach of applying a well-
understood, environmentally benign, reproducible, versatile, and 
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efficient technology for manufacturing high added-value products 
for the electrical and electronic, and possibly the automotive, 
industry forms the background for writing this book. It is mainly 
based on scientific results obtained by the authors themselves, 
but where appropriate, it also discusses the published data from 
other researchers. With several companies exploiting or currently 
developing (pre)commercial production plants for multi-wall CNTs 
(e.g., Bayer, Arkema, Thomas Swan, and Nanocyl), the timing of 
publishing this book seems appropriate.

Contents of the book and audience

After a short introduction, the book starts with a comprehensive 
overview of all known techniques for dispersing single-wall and 
multi-wall CNTs into thermoplastic polymer matrices, a crucial step 
for preparing conductive and easily processable materials with high 
potential in the application area of functional materials. In subsequent 
chapters, the authors concentrate on one of the most versatile 
techniques known to date: the so-called latex technology technique. 
This technique consists of four steps: (1) ultrasonically dispersing 
CNTs in aqueous solutions of surfactants, the latter adsorbing on 
the surface of the CNTs and accordingly generating stable aqueous 
solutions or dispersions of (predominantly) individualized CNTs; 
(2) mixing the aqueous surfactant-CNT dispersion with a polymer 
latex; (3) removing the water, for example, by freeze drying (on an 
industrial scale, this step would most probably be replaced by a 
flash step); and (4) melt-processing the resulting powder into a thin 
conductive film. The basic principles of latex technology, including the 
role of the matrix viscosity on percolation threshold, the importance 
of the intrinsic CNT quality, the use of “smart” surfactants facilitating 
electron transport between neighboring CNTs in the final composite, 
and the preparation of highly loaded master-batches that can easily 
be diluted with virgin polymer by melt-extrusion, are all discussed 
in detail in the subsequent chapters. The book also discusses the 
great potential of applying latex technology for applications in the 
electrical and electronics industry (anti-statics, EMI shielding, field-
effect transistors) and furthermore offers an extensive bibliography 
for further reading. 
 We feel that the book is an excellent introduction for academic 
and industrial researchers in the field of polymer nanocomposites, 
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physics, chemistry, and materials science. Managers of start-up 
companies in the field of functional polymer systems can also benefit 
from the contents of this comprehensive book.

About the authors of the book

The book has been written by those experienced researchers 
in the field of polymer nanocomposites who themselves helped 
develop the promising latex-based concept for efficiently dispersing 
CNTs into thermoplastic polymers, rendering conductive polymer 
materials. The three authors, all currently or formerly employed by 
the Laboratory of Polymer Chemistry at the Eindhoven University of 
Technology, the Netherlands, have published around 20 well-received 
scientific papers on conductive polymer-based CNT composites. 

Nadia Grossiord

Marie Claire Hermant

Cor Koning
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