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Preface 

 

Ilze Aulika, Katarzyna Bejtka, Irena Drevenšek-Olenik 
 

Received: 15 June 2011   /Accepted: 18 July 2011   /Published: 31 October 2011 
 
 
 
This issue contains a selection of papers presented at the 3rd Topical Meeting on Composites of 
Inorganic Nanotubes and Polymers (COINAPO), which was held at the Roseo Hotel in Sestriere 
(Italy) from March 3 to March 4, 2011. The meeting was organized by the Center for Space Human 
Robotics (IIT@PoliTO) at Italian Institute of Technology (IIT) in Turin (Italy) and was following 
immediately after the PIEZO 2011 conference, organized by the Centro Ricerca FIAT. This enabled 
easy participation of researchers to both events that had several overlapping topics. Both meetings 
shared one invited speaker - Dr. Jinhui Song from Georgia Institute of Technology (USA). 
 
The 3rd COINAPO Topical Meeting was attended by 40 researchers, including 7 invited speakers  
(3 from universities and 4 from industry). It brought together researchers from 17 European countries, 
Israel and USA. The presentations were divided into 6 oral sessions that included 7 invited talks 
presented by distinguished experts in their fields and 22 contributed talks. The technical sessions 
encompassed many developing and challenging topics, which included synthesis and functionalization 
of inorganic (piezoelectrics and chalcogenides) nanotube materials, dispersion and alignment of 
nanotubes in polymer networks, new alternative characterization methods of composite materials and 
applications. The large number of invited speakers gave significant insight to the topics of the 
conference, especially related to fabrication, characterization and applications of composites. Several 
invited speakers were representing industry, including automotive (FIAT), automotive and household 
(ELTEK), and producers of high resolution scanning electron microscopy (Carl ZEISS) and 
transmission electron microscopy (FEI). The conference was accompanied by a commercial exhibition 
of AFM instrumentation of the NT-MDT company – a leading manufacturer offering variety of 
nanotechnology instrumentation for different fields of research. 
 
COINAPO is also an abbreviation for the European Cooperation in Science and Technology (COST) 
Action MP0902 entitled “Composites of Inorganic Nanotubes and Polymers”. COST is the longest 
running and widest European intergovernmental network for cooperation in research established by a 
Ministerial Conference of 19 European States in 1971. The goal of the COINAPO is to coordinate 
interdisciplinary research efforts across Europe needed to gain knowledge on fundamental features of 
inorganic nanotube-polymer composites and create widespread links needed for application and 
commercialization of this kind of composite media by European industry. Nanotubes made of 
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inorganic materials are an interesting alternative to carbon nanotubes, showing advantages such as e.g. 
easy synthetic access, good uniformity and solubility, and predefined electrical conductivity depending 
on the composition of the starting material. They are therefore very promising candidates as fillers for 
polymer composites with enhanced thermal, mechanical, and electrical properties. Target applications 
for this kind of composites are materials for heat management, electrostatic dissipaters, wear 
protection materials, photovoltaic elements, etc. Collaborative efforts are needed on this rapidly 
emerging field to create a basis for a highly interdisciplinary research network focused on development 
and exploration of inorganic nanotube-polymer composites. COINAPO started with its activities in 
November 2009 and at the moment links together scientists from 24 COST countries and Ukraine as 
the near neighbour country. About 50 research groups are contributing to the “COINAPO activities”. 
 
This issue presents the first results of collaborative research performed within the COINAPO, merging 
together the knowledge of scientific groups on (i) synthesis and characterization of nanotube materials 
with the groups that have experience in (ii) fabrication of polymer composites with carbon nanotubes 
(CNTs) and/or other additives and their characterization. The collected papers cover different fields 
starting from synthesis and characterization of composites, and concluding with the results more 
dedicated to applications. For example, Zak et al. reports the new process of large scale synthesis (50-
100 g/batch) of a pure phase of multiwall WS2 nanotubes. In view of their excellent mechanical 
properties and semiconducting characteristics, large number of applications could be anticipated for 
such nanotubes, especially in reinforcing variety of nanocomposites and for use in sensors, actuators, 
etc. 
 
The paper of Cauda et al.  represents preparation and characterization of ferroelectric polymeric 
nanowires (poly(vinylidene fluoride) - PVDF) through hard-templating strategy. The Curie 
temperature tests show an increase towards the higher temperatures for the PVDF nanowires with 
respect to the bulk PVDF material, thus revealing the importance of confined crystallization into 
mono-dimensional structures. 
 
Milavec et al.  demonstated that switching voltage of the polymer - liquid crystal composites with 
addition of 0.1 wt% Mo6S4I6 nanotubes is considerably lowered with respect to the switching voltage of 
the analogous structures without the nanotubes. The addition of nanotubes causes a decrease of the 
threshold voltage and also improves the switching speed upon modification of an external voltage. 
 
Di Luccio et al.   studied the effect of incorporation of inorganic fullerene like nanoparticles and WS2 

nanotubes into device structures for organic electronics applications. Poly-3(hexylthiophene) has been 
used along with the WS2 nanoparticles as an active layer for the solution-processable material in the 
OLED structure of the type ITO/WS2/P3HT/LiF-Al. The investigation was focused on the electrical 
effect of the WS2 layer and on obtaining information on its energy levels. 
 
The new approach of the studies of composites is presented by Burducea et al, suggesting the use of nuclear 
methods for characterasation of nanomaterials: Positron Annihilation Spectroscopy (PAS), Nuclear 
Reaction Analysis (NRA) and Rutherford Backscattering Spectrometry (RBS). PAS investigation is 
demonstrated on polymer nanofibers providing information on vacancy defects, RBS was applied on InN 
thin films providing information regarding the thickness and the stoichiometry of the films. Preliminary 
NRA results show the possibility of detecting and measuring the hydrogen content in CNW. 
 
Taschin et al. report on the use of transient-grating based time-resolved laser spectroscopy technique 
(TG) for investigations of thermo-elastic response of the composites. A new dynamic phenomenon 
producing unusual photo-elastic and photo-thermal response was found in polyurea elastomer mixed 
with inorganic nanotubes (MoS2) or nanowires (Mo6S2I8). 
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The study of Zohar et al. is dedicated to the investigation of the effect of WS2 nanotubes on the 
mechanical, thermal, adhesion and tribological properties of epoxy based nanocomposites: it is shown 
that addition of nanotubes significantly improves all these properties, which makes inorganic 
nanotubes-polymer composites very promising application in different mechanical devices. 
 
The temperature dependence of ultrasonic velocity and attenuation in an elastomeric material doped 
with MoS2 nanotubes were also studied. These results are presented in the paper of Samulionis et al. 
The observed increase of the low temperature ultrasonic velocity in polymer with nanotubes is in good 
agreement with an increased value of the elastic modulus found by other research groups. 
 
The dynamic mechanical analysis (DMA) and thermomechanical analysis (TMA) measurements are 
presented in the work of Fuith et al.  Also this group had studied polyurea elastomer nanocomposites 
based on MoS2 nanotubes and Mo6S2I8 nanowires. The addition of a small amount of nanoparticles (<1 
wt %) leads to the increase of the glass transition temperature and the Young´s modulus of up to 15% 
in the whole measured temperature range.  
 
The selection of the papers presented in this volume reflects the multidisciplinary and multinational 
nature of the COINAPO network. 
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help in organizing the conference. Our acknowledgements also go to our sponsors – European 
Cooperation in Science and Technology (COST), International Frequency Sensor Association, and 
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invited speakers and to all coauthors of their contributions for the success of the conference. We are 
also grateful to the staff of International Frequency Sensor Association, for their careful attention to 
the preparation of this issue, and to referees of this proceeding, for their assistance. The series of 
COINAPO meetings will continue to be held in the future, reflecting the progress in the field of 
inorganic nanotubes – polymer composites, while maintaining the traditions of past meetings. 
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