1. Preface and Introduction 2008
Background

At the Åbo Akademi Process Chemistry Centre (PCC) we study detailed physico-chemical processes in complex environments of industrial importance, in order to meet the needs of tomorrow’s process and product development. This approach, with the focus on the detailed understanding of the process chemistry, we have called Molecular Process Technology. 
The PCC was formed in 1998 by joining four research groups at the Faculty of Chemical Engineering at Åbo Akademi into one research centre with common objectives and research strategy. In 2008-2009 altogether about 30 senior researchers and around 50 PhD candidates worked in the 56 major research projects of the Centre. In addition, a number of shorter term visitors, Master’s students and support personnel participated in our activities.

The year 2008 was the third year of our second six-year period (2006-2011) as a National Centre of Excellence in research appointed by the Academy of Finland.
The Year 2008 in Numbers

Economically, the year 2008 was a good one for the Centre. The overall funding was maintained on the same level as previously.
The detailed negotiations between the Academy of Finland and the PCC concerning the last three years of the six-year period as Centre of Excellence were concluded in the fall of 2008. The Academy of Finland, Tekes and Åbo Akademi University confirmed their support to the Centre for the next three years 2009-2011. In general the level of the basic support to the Centre was maintained on the same level as before.  
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The funding of the Åbo Akademi Process Chemistry Centre 2000-2008

From an academic point of view the year 2008 was productive. The table below gives the key numbers. Altogether 33 academic theses were finalised: nine doctoral theses, five licentiate thesis and 19 masters’ theses. 

Our research again resulted in altogether more than 100 papers in scientific publication series with the full referee system, and 195 other publications, reports and articles. 
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Theses and other publications by the Åbo Akademi Process Chemistry Centre 2000-2008

Besides the technical publications the PCC published two Newsletters. Our researchers also wrote popular texts in daily newspapers and journals and appeared on several radio and TV programs in the year 2008. The web pages of the PCC were renewed in 2008 to conform to the common visual image of the Centre.
Boards and Task Forces
The PCC is led by an executive board consisting of the four research group leaders, Professors Bjarne Holmbom, Mikko Hupa, Ari Ivaska and Tapio Salmi. Maria Ljung works with the coordination of the PCC and functions as secretary to the board. In 2008 the board met 10 times.
The board was supported by a Scientific Advisory Board (SAB) appointed by the Academy of Finland and an Industrial Advisory Board. In 2008 our Scientific Advisory Board consisted of the Professors Douglas Reeve from the University of Toronto, Jean-Claude Charpentier from CNRS in Lyon and Jiri Janata from the Georgia Institute of Science and Technology in Atlanta. In addition, Professor Johanna Buchert from the VTT Technical Research Centre of Finland represented the Academy of Finland and Jarmo E. Heinonen represented Tekes, the Finnish Funding Agency for Technology and Innovation in this Board. In 2008 the Scientific Advisory Board visited the Centre in September in connection with the Annual Seminar of the Centre (September 9-10, 2008). 

Our Industrial Advisory Board (IAB) consists of representatives of the key industrial companies co-operating with the Centre. The members of the IAB are listed in Chapter 2 in this Annual Report.

Further, our Centre activities were supported by two internal task forces. One of the task forces has taken care of collecting all common information and statistics of the Centre, including working with the editing of this Yearbook. In 2008 the following people were participating in this task force: Anders Brink, Carita Kvarnström, Päivi Mäki-Arvela and Anna Sundberg. 
The other task force has been responsible for internal communication and joint researcher meetings between the different research groups of the Centre. In 2008 the following joint meetings were organized:

Workshop VIII: Young Scientists – Session I, January 25, 2008
· Matias Kangas: Structure-performance effects in zeolite catalyzed skeletal isomerization

· Michal Wagner: Electropolymerization of poly(para-phenylene) in ionic liquids

· Di Zhang: Glass-based biomaterials

· Chunlin Xu: Spruce galactoglucomannan: A potential raw material for hydrocolloids and novel advanced natural materials

Workshop IX: Young Scientists – Session II, May 8, 2008
· Hanna Lindqvist: Derivatization of mannans

· Minna Piispanen: Glazes with functional coatings

· Henrik Gustafsson: “Abandon all hope, ye who enter here” – Mankind’s future energy supply

· Pasi Virtanen: Applications of ionic liquids

In 2008 this task forces consisted of the following people: Markus Engblom, Tom Lindfors, Robin Manelius and Esa Toukoniitty.
The Centre had five well-visited lectures in its Distinguished Lecturer Series:
· Prof. Philippe Bühlmann, University of Minnesota, Minneapolis, MN, USA: "Electrochemical sensors for biological and environmental applications”, February 7, 2008
· Dr. Aldo R. Boccaccini, Department of Materials, Imperial College London, UK: “Progress in the Development and Characterisation of Bioactive Scaffolds for Tissue Engineering”, April 17, 2008

· Prof. Akiyoshi Osaka, Okayama University, Japan: “Current biomedical materials projects in Okayama U - Anion-substituted apatite and formation of c-axis oriented apatite nano-rods”, September 4, 2008
· Prof. Alexander Kuhn, Université Bordeaux 1, France: "Rational Design of Electrodes for Bioanalysis", November 6, 2008

· Prof. J.W. Niemantsverdriet (Hans), Eindhoven University of Technology, the Netherlands: "Synthetic Fuels by the Fischer-Tropsch Synthesis: Active and Deactivating Catalysts", November 20, 2008
Marcus Wallenberg Prize to Process Chemistry Centre
An absolute highlight of the year was when the Marcus Wallenberg Foundation in Sweden awarded their 2008 Marcus Wallenberg Prize to Prof. Bjarne Holmbom and Mr. Christer Eckerman. The Marcus Wallenberg Prize is the most prestigious international prize in the area of forest related R&D. Bjarne and Christer receive the prize “for their breakthrough research and innovation creating a platform for large-scale separation, isolation, purification and applications of chemical components in wood.”
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The Marcus Wallenberg Foundation noted: “By methodical research of the highest quality, the Laureates have significantly contributed to creating a platform for the forest products industry to improve and broaden its role and commercial prospects with a range of new products and implications e.g. for chemicals, energy, production efficiency and sustainability.”
Awards, Best Presentations

The Åbo Akademi Alumni Society (Akademiföreningen Åbo Akademiker r.f.) granted its 2008 Scholarship to Johan Werkelin at the PCC. Johan successfully defended his PhD Thesis with the title “Ash Forming Elements and their Forms in Woody Biomass Fuels” in the fall of 2008.

Daniel Lindberg received the Harry Elving Prize for the best doctoral thesis at Åbo Akademi University 2007. Daniel’s thesis was entitled “Thermochemistry and Melting Properties of Alkali Salt Mixtures”.

Di Zhang received the 2008 Chinese Government Award for Outstanding Self-financed Student Abroad. Di Zhang’s PhD thesis was entitled “In vitro characterization of bioactive glasses” and she successfully defended her thesis in September 2008.

Dorota Bankiewicz received the “Richard Bryers Best Paper Award” at the Conference “Impacts of Fuel Quality on Power Production and the Environment” in October 2008 in Banff, Alberta, Canada. Her paper was entitled “High temperature corrosion of steam tube materials exposed to zinc salts” and her co-authors in the paper were Patrik Yrjas and Mikko Hupa.

Susanne Fagerlund received the Award for Best Annual Report and Presentation at the Graduate School of Chemical Engineering (GSCE) Annual Meeting in November 2008 in Oulu. 
New Positions
Another major recognition to the PCC researchers was the appointment of Professor Tapio Salmi to the prestigious position of Academy Professor. Academy Professor is the highest researcher position granted by the Academy of Finland and it was granted to Tapio after a very tight competition – only three of 60 applicants were appointed this time. The Director of the Academy of Finland appointed Tapio Salmi to Academy Professor for a five-year period 1.1.2009 - 31.12.2013. 
This decision caused other changes in the positions at the Centre. After a careful selection procedure Dr. Johan Wärnå was appointed professor in chemical reaction engineering for the same period as Salmi‘s Academy Professorship, and Dr. Matias Kangas became academy lecturer (reader) in reaction engineering.
Further, Academy researcher, Dr. Jyri-Pekka Mikkola was selected among around 20 applicants to a professorship at the University of Umeå, Sweden. In order not to lose one of its key researchers, Åbo Akademi suggested arrangement of a joint professorship (samprofessur) Åbo-Umeå for Jyri-Pekka. The proposal was accepted by the Rectors of both universities, and Jyri-Pekka was appointed professor in technical chemistry, sustainable development, starting from August, 1, 2008.
Graduate Schools and EU Projects
As in previous years, a central part of our research activities is done as part of the doctoral theses works. At the moment altogether about 40 PhD thesis projects are actively underway in the Centre. Many of the PhD works are done with support from the national graduate schools. At the moment the PCC is responsible for the coordination of the national Graduate School in Chemical Engineering (GSCE). The GSCE consists of altogether 26 participating laboratories at four universities: Helsinki University of Technology and Lappeenranta University of Technology, the University of Oulu and Åbo Akademi University. The Ministry of Education has granted the GSCE a continuation for the years 2007-2011 with funding for 30 full-time student positions and a coordinator. In 2008 40 students were participating in the activities of the GSCE, 10 of them from our Centre.

The PCC groups have further participated in the graduate schools of Materials Research (GSMR), Pulp and Paper Science and Technology (PaPSaT), Chemical Sensors and Micro Analytical Systems (CHEMSEM), Environmental Science and Technology (EnSTe), Nanoscience (NGS-NANO) and the Biomaterial Graduate School (BGS). 
The doctoral students at the PCC are very international, and their diversity is presented in the graph below. At the moment, 41% of the PCC doctoral students are female.
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Nationality of the PhD students at PCC 2008-2009
In 2003 a first Nordic Graduate School was started up and is coordinated by our Centre. The Nordic Graduate School in Biofuel Science and Technology is part of the Nordic Energy Research activities funded by the Nordic Council of Ministers. This school is a collaborative effort by Chalmers University of Technology, the Technical University of Denmark, the Norwegian University of Science and Technology and Åbo Akademi University. This school received funding for an additional four-year period 2007-2010, thus making the continuation of this fruitful Nordic collaboration possible. The PCC acts as the coordinator for this collaborative School.
In 2008 we participated in altogether 7 EU projects. These EU projects were all wide consortia with a number of research partners in different European countries.
Bioraff

For the period 2006-2011 as Centre of Excellence we had made a completely new common overall research plan. The new overall title of our research program for the years 2006-2011 is “Sustainable Chemistry in Production of Pulp and Paper, Fuels and Energy, and Functional Materials”. This plan divides our research in nine research areas. In this Annual Report all our research activities are now divided into these nine research areas. 

Today there is a great interest towards process concepts which make use of the biomass raw material in an optimum way in the production of pulp and paper, specialty chemicals of various kind, biomass derived fuels and energy. Research topics connected to these concepts, which nowadays are often referred to by the term biorefinery, have already long been in the focus of our Centre. 
Our most important project in this area has the title Chemistry in Forest Biorefineries, “Bioraff”, which was started up in 2006. In this project we address a number of aspects in such concepts using tree based feed stocks, forest biorefineries. This project in which we collaborate with several outside groups is the largest PCC project under way and funded by Tekes and ten industrial companies. The partners and Tekes confirmed their support to this project for a next three-year period 2009-2011. The Bioraff project is co-ordinated by Professor Markku Auer and all four groups of the PCC actively participate in the project.
Acknowledgements
Again, we want to sincerely thank all our collaborating partners in Finland and all over the world for the inspiring work together. 
As previously, this annual report gives an overview of the activities in 2008 at the Centre. The report has a complete list of the journal articles, theses and other publications produced by the Centre in 2008. It also has an activity calendar listing the main events where members of the Centre have contributed or participated during the year. 

The report is edited by an editorial team consisting of Maria Ljung, Anders Brink, Rose-Marie Latonen, Päivi Mäki-Arvela and Anna Sundberg. The layout was done by Paul Söderholm. 
On behalf of the Board of the Åbo Akademi Process Chemistry Centre,

Mikko Hupa
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