1. Introduction to the Activities in 2011-2012

Background

The Åbo Akademi Process Chemistry Centre (PCC) was formed in 1998 by joining four research groups at the Department of Chemical Engineering at Åbo Akademi into one research centre with common objectives and research strategy. PCC has won the status of a Centre of Excellence (CoE) in research granted by the Academy of Finland for two consecutive six-year periods: 2000-2005, and 2006-2011, respectively. Since 2012 the Centre continues its activities with a new research programme working in close collaboration with a number of industrial companies and research organizations around the world.
 
The PCC has successively grown in quantity and quality. Today we publish over 140 peer-reviewed journal articles per year in leading journals of chemical engineering and chemistry, the total number of PhD theses finished during the last five years (2007-2011) has been 40. We have been visible in the international scientific arena; taking part in conferences and symposia, organizing major international scientific events, holding positions of trust in scientific journals and organizations, taking part in the scientific discussion in society. 


The Year 2011 in Numbers

In 2011 altogether 20 senior researchers and 50 full-time PhD candidates worked in the 60 major research projects of the Centre. In addition, a number of shorter term visitors, Master’s students and support personnel participated in our activities.

Economically, the year 2011 was very good. The overall funding to the activities of the Centre was higher than in any previous years since the founding of the Centre. However, the year 2011 was the last year when the Centre received the Academy of Finland CoE funding. Consequently, it will be an important challenge to the board of the Centre to find new ways to also in the future be able to work with more fundamental, longer term research topics heretofore covered by the CoE funding.
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The funding of the Åbo Akademi Process Chemistry Centre 2000-2011

The table below gives some key numbers of our academic activities in 2011. Our research resulted in altogether 143 papers in scientific publication series with the full referee system. Ten doctoral theses and 11 masters’ theses were finished. 
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Theses and other publications by the Åbo Akademi Process Chemistry Centre 2000-2011

Besides the technical publications the PCC again published two Newsletters. Our researchers also wrote popular texts in daily newspapers and journals and appeared on several radio and TV programs.

Organizing International Conferences

In 2011 the PCC was involved in the organization of two major international meetings. The 9th Spring Meeting of the International Society of Electrochemistry was held at the Mauno Koivisto Centre in BioCity, Turku, Finland, from May 8 to May 11, 2011. The theme of the meeting was “Electrochemical Sensors: From Nanoscale Engineering to Industrial Applications”. The meeting attracted 223 participants from 35 countries. The program included four keynote lectures, 12 invited lectures, 58 oral presentations, more than 100 posters and an instrument exhibition. This conference was held in Finland for the first time. The conference chairman was Johan Bobacka. 

The international joint conference Catalysis in Multiphase Reactors and International Symposium on Multifunctional Reactors (CAMURE 8 & ISMR 7) took place in Naantali, May 22-25, 2011 at the Naantali Spa Hotel, where over 160 leading experts from different parts of the world gathered to discuss the principles of multiphase operation and multifunctionality of chemical reactors.

The topics of the conference were very current. The world is facing an enormous transition, a shift from fossil feedstocks to molecules from biomass in the production of chemicals and fuel components. To meet this challenge, chemical engineering and particularly chemical reaction engineering is urgently needed. The conference consisted of five plenary lectures, 52 oral presentations and 75 posters. The oral and poster presentations covered all aspects from catalyst preparation for multiphase system to CFD calculations of new reactor systems. The award for the best poster presentation was given to Sabine Schwidder (Brandenburg) for the development of an interactive simulation program for trickle bed reactors. 

Recent Awards and Recognitions

In 2011 the PCC members again have received several significant recognitions and below you may find a short list of the most important ones.

The Finnish Society of Science and Letters gave the Magnus Ehrnrooth Prize to Academy Professor Tapio Salmi for his achievements in the research of reaction mechanisms and kinetics of several organic reaction systems. The work has led to numerous articles in top-level scientific journals, to several patents and industrial process improvements. The prize is given at three-year intervals to a researcher in chemistry. The Prize was given during the Finnish Annual Chemistry Days, March 22-24, 2011 in Helsinki. 
 
Henrik Grénman and Johan Werkelin won the two most important annual Åbo Akademi prizes, the Harry Elving Prizes. Henrik Grénman received the prize of the best doctoral thesis at Åbo Akademi. The title of his thesis is “Solid-liquid reaction kinetics, Experimental aspects and model development”. Johan Werkelin received the prize of “Teacher of the Year”.

The paper “Improving the wet strength and runnability” by Retulainen, E., Salminen, K., Lindqvist, H., Oksanen, A., and Sundberg, A. received the best paper award, or the Jasper Mardon Memorial Prize for significant contribution to the science and technology of papermaking at the 65th Annual Conference of Appita, the Australasian Pulp and Paper Industry Technical Association, in April, 2011, in Rotorua, New Zealand.

Doctoral Students

A central part of our research activities is done as doctoral theses works. Altogether about 50 PhD thesis projects are actively underway at the Centre. Our doctoral students are very international (see the graph below). More detailed information of the background of our PhD students is given in the Appendix 1 on page XXX of this Annual Report.

At the moment, 38% of the PCC doctoral students are female.

Many of the PhD works are done with support from the national graduate schools. Currently 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: Aalto University School of Chemical Technology, Lappeenranta University of Technology, the University of Oulu and Åbo Akademi. In 2011 41 students were participating in the activities of the GSCE, 12 of them from our Centre. The GSCE was granted continued funding for the next four-year period 2012-2015.
 
In 2011 the PCC PhD students 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), Biomaterial Graduate School (BGS), and the Graduate School for Biomass Refining (BIOREGS). 
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Nationality of the PhD students at PCC 2011-2012. For more detailed information see Appendix 1 on page xxx
 
Research plans

The overall title of our research program for the years 2006-2011 has been “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 presented divided in these nine research areas. 

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”. In this project we have addressed a number of aspects in such concepts using tree based feed stocks, forest biorefineries. All four groups of the Centre have participated in this broad project in which we also collaborated with a number of other research groups. The Bioraff project has been funded by Tekes and ten industrial companies. 2011 was the last year of the Bioraff project and an extensive final report was produced in the spring of 2012. 

Boards and Task Forces

The PCC is led by an executive board consisting of the four research group leaders, Professors Mikko Hupa, Stefan Willför, Ari Ivaska and Academy Professor Tapio Salmi. Maria Ljung works with the coordination of the PCC and functions as secretary to the board. In 2011 the board met nine times.

The board was supported by a Scientific Advisory Board (SAB) appointed by the Academy of Finland and an Industrial Advisory Board. In 2011 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 Heikki Tenhu from the University of Helsinki represented the Academy of Finland and Jukka Leppälahti represented Tekes, the Finnish Funding Agency for Technology and Innovation in this Board. 

In 2011 the Scientific Advisory Board visited the Centre in August in connection with the Annual Seminar of the Centre (August 26-27, 2011). This being the last year of the mandate of the SAB we want to warmly thank our SAB members for the active and very useful support to our Centre. The many creative ideas and initiatives by the SAB have significantly helped us improve our Centre.

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.

In 2011 the PCC had two lectures in its Distinguished Lecturer Series:

· December 8, 2011: Dr. Alan W. Rudie, US Forest Service, Forest Products Laboratory, Madison, WI, USA: "Value Prior to Pulping: Softwoods"
· May 5, 2011: Prof. Gordon G. Wallace, Australian Research Council Centre of Excellence for Electromaterials Science, Wollongong, Australia: "ACES - Novel Electromaterials for Energy and Medical Bionics: Materials Discovery, Fabrication and Characterisation"
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