          Report from POLYCHAR 20, Dubrovnik, March 26-30, 2012
                                 by the POLYCHAR Scientific Committee

     The 20th POLYCHAR World Forum on Advanced Materials was held from 26 to 30 March 2012 in Dubrovnik, a medieval city included in UNESCO's World Heritage List. This was the 20th year in a series of annual conferences, first started in USA (from late 1992 until 2003), then taking place in Portugal (2004), Singapore (2005), Japan (2006), Brazil (2007), India (2008), France (2009), Germany (2010) and Nepal (2011).  Originally limited to polymer characterization (hence POLYCHAR), these conferences now cover materials of all classes. 

     POLYCHAR has certain characteristics not usually found in other conferences. Young scientists and students are given floor to present their results with “equal rights” to established scientists and engineers. There is a number of prizes for your scientists and students to encourage their participation (see below). Research originality and technology innovation are key characteristics – in contrast to trying to maximize the number of participants. Worldwide participation is important and the POLYCHAR Scientific Committee (SciCom) has 53 countries represented. Not every year there are presentations from all these countries but there were participants from 46 countries  in 2011 in Kathmandu and from 43 countries in 2012 in Dubrovnik.  Conference proceedings (typically inaccessible to non-participants) are not printed; instead, there is an opportunity but not an obligation to submit papers presented at the Forum for publication in respected worldwide journals after a standard refereeing process. The conference is preceded by a one day Course on Polymer Characterization – what according to some participants makes easier later understanding experimental techniques used by the presenters of research papers.

     The conference was held under the patronage of the President of the Republic of Croatia Dr. Ivo Josipovic and the Croatian Academy of Sciences. The conference auspices were provided by the International Union of Pure & Applied Chemistry (IUPAC), the Croatian Ministry of Science, Education and Sports, Ministry of Environmental Protection, Physical Planning and Construction and the University of Zagreb. The European Polymer Federation (EPF), International Centre for Theoretical Physics (ICTP) in Trieste, Organization for the Prohibition of Chemical Weapons (OPCW) were patrons of the conference – together with Mettler Toledo, Horiba Scientific, SY-LAB Micromeritics, Instrumentalia, Sigma-Aldrich and American Elements. The donors included Enviromental Protection and Energy Efficiency Fund, Renacon, Shimadzu, Ravago Resinex, Tehnix, Croatian National Tourist Board, Dubrovnik Tourist Board, Franck, PIK Vrbovec, Jamnica, Pan-Pek and Kraš.

     The SciCom has appointed the College of Chemical Engineering and Technology of the University of Zagreb as the organizer of POLYCHAR 20. Vera Kovacevic and her team were the conference conveners while Stanislav Kurajica, the College Dean, was the conference chairman.
     POLYCHAR was founded at the University of North Texas by Witold Brostow, Michael Hess and Kevin P. Menard. Following the tradition, the Course on Polymer Characterization was held on March 26, 2012, co-chaired by Jiasong He (Chinese Academy of Sciences, Beijing), Zvonimir Janović (University of Zagreb), Dirk W. Schubert (Friedrich Alexander University, Erlangen-Nuremberg) and Krunoslav Pisk (Ruđer Bošković Institute, Zagreb). The folowing lectures were presented:

· Polymer Tribology and its Relation to Mechanics, Witold Brostow, University of North Texas, Denton

· Dynamic Mechanical and Thermophysical Analysis, Michael Hess, Chosun University, Gwang-Ju, South Korea

· Polymer Molecular Dynamics around Glass Transition, Jean-Marc Saiter, University of Rouen

· Electron Microscopy of Polymers: Techniques and Examples, Goerg H. Michler and Sven Henning, Martin-Luther-University Halle-Wittenberg and Fraunhofer Institute of Materials Mechanics, Halle

· Modern Microscopic Techniques, Holger Schönherr, University of Siegen

· Positron Annihilation of Polymers, Frans Maurer, Lund University

· X-ray Diffraction of Polymers, Ivan Šmit, Ruđer Bošković Institute, Zagreb

· Electrical Properties of Polymers and Polymer Composites, Traian Zaharescu, National Institute of Electrical Engineering, Bucharest

· Molecular Characterization of Synthetic Polymers by Liquid Chromatography, Dusan Berek, Slovak Academy of Sciences, Bratislava

     After the Course there was the same evening in the Dubrovnik Palace Hotel a reception accompanied by classical music, with the participants welcomed by Stanislav Kurajica. 

     About 300 registered participants from academia and industry from 5 continents attended POLYCHAR 20 that offered 110 oral presentations and 156 posters in three parallel sessions covering the following topics:

· Predictive Methods and Simulations

· Structure-Property Relationships

· Surfaces, Interfaces, Adhesion and Tribology

· Materials Synthesis

· Rheology and Processing

· Mechanical Properties and Performance

· Electrical and Dielectric Properties

· Nanomaterials and Smart Materials

· Biomaterials, Green Materials and Composites

· Materials for Energy and Recycling

· Natural and Biodegradable Polymers

     The opening lecture on Tuesday, March 27, was given by Jung-Il Jin, a Past President of IUPAC, chaired by Cosimo Carfagna (Instituto di Chimica e Technologia dei Polimeri, Naples) The following session on Predictive Methods and Simulations was chaired by Elizabete F. Lucas (Federal University of Rio de Janeiro) together with Marko Rogošić (University of Zagreb). 

     The following titles illustrate - to some extent - the range of subjects presented at the conference (but see also below the prize winners):

Jung-Il Jin, Korea University, 'First organic high temperature ferromagnetic compositions – a scientific lesson learned from DNA'                                      
Cosimo Carfagna, University of Naples “Federico II”,'Recycled multilayer cartons as cellulose source in HDPE based composites'

Mirko Golic, University of Ljubljana, 'Transformation of austenite during isothermal annealing at 600-900oC for heat resistant stainless steel'
Taihyun Chang, Pohang University of Science & Technology, 'Branching analysis of polymers' 
Marianne Gilbert, Loughborough University, 'Hydrotalcite as secondary stabilizer for PVC'

Christian Paulik, Johannes Kepler University, Linz, 'Cocatalyst effects in Ziegler-Natta polyethylene polymerization'
Giovanni Camino, Polytechnic University of Turin, 'Surface and bulk contribution to polymers and nanocomposites ignition'
Jiasong He, Chinese Academy of Sciences, 'Crystallization and morphology of poly(L-lactide) with low L-isomer content after compressed CO2 treatment'
Xiao Hu, Nanyang Technological University, ‘Azopolymers: from hydrogels and micelles towards biomimetic lipid-like vesicles'
Masaru Matsuo, Dalian University of Technology, ‘Structures of high modulus and high strength polymer materials evaluated by X-ray, positron annihilation and 13C NMR'
Md. Abu Bin Hasan Susan, Yokohama National University, ‘Proton exchange membranes by in situ polymerization of vinyl monomer in protic ionic liquids'
Georg H. Michler, Martin Luther University of Halle-Wittenberg, ‘Polymer nanofibres: structure-property correlations, mechanical properties and medical applications
José Miguel Martin Martínez, University of Alicante, 'Degradable polyurethane adhesives based on rosin and tung oil diols'
David E. Packham, University of Bath, ‘A crisis in the environment? The impact of polymers and adhesives'
Byung-Wook Jo, Chosun University, 'Anticoagulant and antithrombotic activity of depolymerized fucoidan fractions' 
Eric Baer, Case Western Reserve University, 'Polymer nanolayered systems by forced assembly'

Elizabete Lucas, Federal University of Rio de Janeiro, ‘Separation and characterization of crude oil asphaltenes macromolecules and their influence on stabilization of water-in-oil emulsions’

Tamara Holjevac Grguric, University of Zagreb, 'Characterization and thermal stability of bentonite'
Michael Hess, Chosun University, ‘Paclitaxel-eluting stents based on electropolymerizable prodrugs’

Witold Brostow, University of North Texas, 'Extension of service life of thermoelectric devices: the need and requirements’

Jean-Marc Saiter, University of Rouen, ‘Vibro-acoustic behaviour in biosourced composites’

Vera Kovačević, University of Zagreb, ‘Effect of CaCO3 nanofiller surface energy in SAN/EPDM polymer blends’

Gisele Boiteux, University of Lyon 1 and Institute of Chemistry of Macromolecular Compounds of the Academy of Sciences of Ukraine, Kyiv, 'Some electroactive hybrid organic-inorganic polymer nanosystems: an outlook on sensing cell'
        At the end of each POLYCHAR conference several awards are distributed during the closing ceremony. Thus, the Forum concluded with the Paul J. Flory Polymer Research Prize awarded to:
(  Robert F.S. Stepto, Manchester Materials Science Centre, for his work on thermoplastics including thermoplastic starch materials.

         The International Materials Science Prize has been awarded at POLYCHAR 20 to:

(  Hyoung Jin Choi, Inha University, Incheon, for his work on rheology and electro-rheology. 
         The Jűrgen Springer Prize for a Young Scientist was awarded to:

( Marianna Pannico, Institute of Chemistry and Technology of Polymers, Pozzuoli, for her presentation ''Stabilization effects of functional POSS in epoxy resins: Spectroscopic and dynamic-mechanical studies''.

          The Bruce Hartman Prize for a Young Scientist has been awarded to:

( Malgorzata Walczak, Centre of Molecular and Macromolecular Studies, Lodz, for the poster ''Characterization of PC/PS multilayered films'' .

          The Carl Klason Prize for an Outstanding Student Presentation has been awarded to three ex aequo winners:

( Michael Härth, Friedrich-Alexander University, Erlangen-Nuremberg, for the poster ''Simple approximate Solution for modeling the spreading of a drop in partial wetting case''

( Zhansaya K. Sadakbayeva, Institute of Macromolecular Chemistry, Prague, for the poster ''Interpenetrating networks based on hydrogels''

( Zrinka Buhin, University of Zagreb, for her oral presentation ''In situ emulsion polymerization and characterization of poly(butyl acrylate-co-methyl methacrylate) + silica nanosystems''.

            Three IUPAC Student Poster Prizes were given to the following winners: 

(    Zuzana Morávková-Rozlivková, Institute of Macromolecular Chemistry, Academy of Sciences of the Czech Republic, Prague (advisor Jaroslav Stejskal) for her poster ''Polyaniline prepared in water-ethanol mixture''.

(   Sven-Christian Sidenstein, University of Siegen (advisor Holger Schoenherr), for his poster ''Internal organization does matter: tracer diffusion in poly(methyl acrylate) brushes and spin-coated films''.

(   Mirna Petkovic-Didovic, University of Rijeka School of Medicine (advisor        Srecko Valic), for her poster ''Correlation between orientations of nanoclay and natural rubber crystallites in natural rubber/clay nanocomposites''.                                              

     Because of great number of very good student presentations, this year five Diplomas of Distinction for a Student Presentation have been awarded:

( Aline Bassi Denis, Instituto de Quimica de Săo Carlos, for the poster ''Residual Monomer Determination of Dental Resins with Different Photoinitiators''

( Rajesh Pandit, Tribhuvan University, Kathmandu, for the poster ''Epoxidation Effect of Butadiene Block on Morphology and mechanical Properties of SBS Block Copolymer''

( Ricarda Schröder, RWTH University, Aachen, for her poster ''Zwitterionic Microgels Based on N-Vinylcaprolactam and Sulfo-, Carboxy-, and Phosphobetaine''

( Selda Sen, Istanbul Technical University, Istanbul, for the poster ''A Study on Electrospinning of Acrylonitrile and Itaconic Acid Copolymers''

( Ângela Dias, Universidade do Porto, for the presentation ''Effect of Added Amines on the Morphology of Vesiculated Polyester Particles''.

      Special acknowledgements were given to the retired Croatian professors from the University of Zagreb:

Zvonimir Janovic, for his selfless scientific and educational work in the area of polymer and materials science;

Mladen Bravar, for his important contributions to supervising and education of young scientists in the area of advanced materials;

Branko Kunst, for his pioneering work in physical chemistry of polymers and successful mentoring of young scientists and students.

     The participants thanked the Prize Committee chaired by Goerg H. Michler, Martin Luther University, Halle; the new Chair of the Prize Committee, Jean-Jacques Pireaux, University of Namur, will resume his activities next year.
    In conjunction with the 20th Forum, at the meeting of SciCom members held on Thursday 29th March two new Members of the POLYCHAR Scientific Committee were elected:  Galina Zamfirova, Todor Kableshkov College of Transport Engineering, Sofia; and Dirk W. Schubert, Friedrich Alexander University, Erlangen – Nuremberg.
    Manuscripts of the POLYCHAR 20 participants will be published after the usual process of peer review in the following journals: Macromolecular Symposia, Polymer Engineering & Science, Materials Research Innovations and Chemistry & Chemical Technology. For more information see: www.polychar20-croatia.com 

     POLYCHAR 21 will be held in Gwangju, South Korea,  on March 11 – 15, 2013. The Organizing Committee is chaired by Byung-Wook Jo of Chosun University. 
