2. Organization and personnel

2.1 Organization
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Åbo Akademi Process Chemistry Centre Organization 
 (
Industrial Advisory Board
Örjan Andersson, 
Novia
 
Ilmo Aronen, Raisio
Stig-Erik Bruun, Chemigate
Håkan Gros, Danisco
Lars Gädda, Forestcluster
Heidi Fagerholm, Kemira
Markku Karlsson, UPM-Kymmene 
Bertel Karlstedt, Nordkalk
Nina Kopola, 
Suominen Yhtymä
Eeva-Liisa Lakomaa, Vaisala
Heikki Laurila, Outotec
Timo Leppä
, Chemical Industry Federation of Finland
Lars
 
Peter Lindfors, Neste Oil 
Leena Paavilainen, Metla
Ismo Reilama, Metsä-Botnia
Bengt-Johan Skrifvars, Top Analytica
Kenneth Sundberg, 
Tikkurila
Kari Toivonen, Elomatic
Petri Vasara, Pöyry
)
Executive Board
· Prof. Mikko Hupa (Chairman)
· Prof. Ari Ivaska
· Academy Prof. Tapio Salmi
· Prof. Stefan Willför

· Coordination: Maria Ljung 


Scientific Advisory Board
· Jean-Claude Charpentier, France
· Jiri Janata, USA
· Douglas Reeve, Canada



2.2 Wood and Paper Chemistry
The vision of our laboratory is to be an internationally recognized and leading team in wood, biorefining, and papermaking chemistry. We strive towards creating and publishing novel and significant scientific findings and to educate students and scientists with excellent skills and creative problem-solving ability for the needs of industry and the society.

Our research is directed towards promoting sustainable, resource efficient, and multipurpose use of wood and other renewable raw materials in products including pulp, paper, fibre, and wood products but also for biochemicals, novel biomaterials, and bioenergy. Advanced analytical techniques are our tools to obtain knowledge at the molecular level on the various components of different natural raw materials and their reactions, interactions, and functions in different processes and products, including biorefining, pulping, and papermaking. Our biorefining approach aims at utilizing forest or other renewable resources as wide-ranging as possible, thus minimizing the amount of waste at the end. For example, selective extraction and recovery of hemicelluloses, lignin or polyphenols from wood, bark, or process waters is followed by functionalization and utilization in different end-uses. Remaining wood substances can then further be recovered or utilized as energy.

External research support during 2011 was obtained mainly from the Tekes and the Forest Cluster SHOK, EU, Academy of Finland, and the industry.

The following new projects started during 2011:
· Future Biorefinery (FuBio) Joint Research 2
· Pinosylvins as novel bioactive agents for food applications (PINOBIO, WoodWisdom ERA-NET)
· Wood lignins and tannins as renewable sources for novel adhesives, and biocomposites

We have a close cooperation with Metla, the Finnish Forest Research Institute, in the form of two joint senior research positions and a scientific advisor. Their field of research includes new products and biomaterials from the forest and other natural resources. In 2011 we also established cooperation with KTH and the Wallenberg Wood Science Centre in Sweden in the form of a joint senior researcher position.

We have chaired, coordinated, and acted as Grant Holders for the EU-supported COST Action FP0901, “Analytical methods for Biorefineries, 2009-2013”. This Action has participants from 27 COST and 4 non-COST countries. We are also active partners in the “European Polysaccharide Network of Excellence” (EPNOE) network.
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Personnel 

Professors	Stefan Willför
	Bjarne Holmbom (Emeritus)
Docents 	Patrik Eklund (Organic Chemistry)
	Andrey Pranovich
	Annika Smeds
	Anna Sundberg 
Senior researchers	Robin Manelius
	Lari Vähäsalo
	Protibha Banjerjee
	Chunlin Xu 
	Risto Korpinen
Researchers	Sylwia Bialczak
	Daniel Dax
	Jarl Hemming
	Matti Häärä
	Victor Kisonen
	Ekaterina Korotkova
	Jens Krogell 
	Ann-Sofie Leppänen
	Hanna Lindqvist
	Linda Nisula
	Sebastian von Schoultz 
	Tao Song 
	Anders Strand
Senior Technician	Markku Reunanen
Technician	Leif Österholm

Secretary	Agneta Hermansson

http://www.abo.fi/institution/traochpapperskemi


2.3 Combustion and Materials Chemistry 
Completely new techniques are being developed for cleaner and more efficient combustion. "Alternative" and "Non-Fossil" fuels, such as biomasses and various wastes or waste-derived fuels, are heavily entering the scene everywhere, especially in Europe. A part of our Combustion and Materials Chemistry research activities is connected to the development of cleaner and more efficient combustion technologies using “difficult” fuels. Our recent work has dealt with the development and application of laboratory methods and modelling tools for prediction of the detailed behaviour of combustion processes for various biomasses and wastes. 

The tools have been tested in a number of measurement and sampling campaigns in full-scale combustion processes in many locations in Europe. These tools were used to assist the equipment manufacturing companies in their work to design novel combustion devices. In 2011 a major sampling campaign was made in two large power plants in the UK and Poland. These plants were using a high share of biomass in their pulverized coal fired boilers.

In the latest years we have also had an interest in gasification of low-grade biomasses or wastes. Laboratory tests and chemical modelling have been applied to better understand the fate of the fuel impurities under the strongly reducing conditions of gasifiers. In particular the interaction between chlorine, alkalis and the metals lead and zinc have been in the focus of the research in 2011. 

Our new consortium project Future Fuels for Sustainable Energy Conversion, FUSEC, was started in the spring of 2011. This major project is coordinated by Top Analytica Ltd and it forms the basis of our more long-term research in fuel conversion for the next three years 2012-2014. We work together with Aalto University, Lappeenranta University of Technology, Tampere University of Technology and the VTT. The project is supported by Tekes and a consortium of the following international industrial companies: Andritz, Foster Wheeler Energia, Metso Power, UPM, Clyde Bergemann and International Paper. 

The three-year European Collaboration in the area of biomass fuels continued its second year in 2011. We work in this ERA-NET project together with the Technical Universities in Lyngby (Denmark), Graz (Austria) and Trondheim (Norway). This project focuses on advanced fuel characterization and its application in furnace modelling. 

We have continued to have the responsibility of 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 and Lappeenranta University of Technology, the University of Oulu and Åbo Akademi University. The GSCE was granted a continuation for a new four-year period, 2012-2015.

Another part of our on-going activities dealt with high-temperature inorganic materials of interest to various applications. In 2011 we continued our studies on bioactive glasses with optimized properties. Our on-line measurement system to establish the dissolution chemistry of bioactive glasses produced the first data on the rate of dissolution of the various ions from the glasses in simulated body fluid solutions. We have several major projects on various aspects of the very topical problem of corrosion of steam tubes in boilers fired with biomass or waste derived fuels. We study corrosion mechanisms of various metal chlorides; we also study corrosion of alkali bromides and fluorides. In 2011 these studies were expanded to include high temperature corrosion of ceramic materials as well. For the ceramic materials also erosion has become a recent new topic of research.

In 2011 we further worked with several projects connected to the development of fuel cell electrodes. We are making tests of electrode catalysts as well as applicability tests for other fuel cell electrode materials using our in-house measurement techniques. We also participated in a national project activity to study so called supercapacitors. These, also called ultracapacitors or electrochemical double-layer capacitors, can be used as energy storage, and are from a performance or energy-density viewpoint situated somewhere between traditional capacitors and batteries. Our long-term Tekes-funded activity PEPSECOND - Printed Enzymatic Power Supply with Embedded Capacitor on Next generation Devices was successfully finished and reported in spring 2012. This activity was a joint effort with Aalto University, VTT and Tampere University of Technology and supported by a group of companies. 
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Personnel 

Professor					Mikko Hupa
Docents					Rainer Backman
						Edgardo Coda Zabetta
						Kaj Fröberg
Leena Hupa 
Christian Mueller
Bengt-Johan Skrifvars
Heimo Ylänen
Senior researchers				Mikael Bergelin
Anders Brink
Nikolai DeMartini
Markus Engblom
Daniel Lindberg
Jonathan Massera
Ravi Inder Singh Jassar
Xiaoju Wang
Johan Werkelin
Patrik Yrjas
Maria Zevenhoven
Di Zhang
Doctoral students 				Dorota Bankiewicz			
& researchers					Jan-Erik Eriksson
Susanne Fagerlund
Stig-Göran Huldén
Max Johansson
Oskar Karlström
Tooran Khazraie
Tor Laurén
Juho Lehmusto
Bingzhi Li
Na Li
Johan Lindholm
Patrycja Piotrowska
Christoffer Sevonius
Linus Silvander
Berndt Södergård
Emil Vainio
Leena Varila
Hao Wu
Niklas Vähä-Savo
Technicians					Tiina Alanko
						Peter Backman
Luis Bezerra
Piia Leppäsalo
Jaana Paananen 
Coordination 					Maria Ljung
Economy Secretary				Eva Harjunkoski
Secretary					Mia Mäkinen
Computer support				Peter Ekholm

Links: 
http://www.abo.fi/institution/en/ook 
http://www.abo.fi/gsce


2.4 Catalysis and Reaction Engineering 

The research is focused on heterogeneous catalysis, chemical kinetics, modeling of chemical reactors as well as exploring new reaction environments and development of green process technology. Our know-how is continuously developed on catalyst preparation, characterization and screening. New catalytic systems have been taken in use, particularly supported nanogold catalysts, which are developed in collaboration with University of Helsinki (the group of Academy Professor M. Leskelä). A new concept for the production of biofuels through catalytic decarboxylation has been patented abroad and extensive work was performed on the catalytic pyrolysis of wood. Supported Ionic Liquid Catalysts (SILCA) were used for transformation of fine chemicals – the catalytic effect is based on immobilized metal nanoparticles. New molecules originating from biomass are under investigation. Research collaboration in the catalyst characterization is very intensive with University of Turku and University of Oulu.

Detailed kinetic studies were carried out in many applications, particularly in the hydrolysis of hemicelluloses as well as hydrogenation and oxidation of mono- and disaccharides, preparation of percarboxylic acids, isomerisation and esterification reactions, enantioselective hydrogenation and cleaning of exhaust gas originating from biofuels. Special attention was paid on the description of the reaction mechanisms based on first principles, i.e. quantum chemical calculations, which can elucidate the adsorption states and adsorption stoichiometry on solid metal surfaces. The complex interaction of reaction and diffusion in porous media was studied experimentally and with sophisticated simulations including particle-size distributions. The concept was applied to catalytic two- and three-phase systems as well as reactions of solids with liquids. New computational tools were taken in use in the simulation of kinetics, diffusion and flow pattern.

A lot of effort is devoted to the development of continuous reactor technology: we have constructed several continuous reactors, the star among them being the parallel screening tube reactor system equipped with GC-MS analysis (financed by Academy of Finland). Microwave and ultrasound equipment were used to explore the possibilities to process intensification. The leading principle is multiscale modelling: to achieve real reaction intensification, the modeling efforts should cover the approaches from quantum chemistry to computational fluid dynamics (CFD). A new 4-year research project on multiscale modelling of chemical processes was started. New kinds of structured catalysts were taken in use, such as solid foams, which are developed together with the group in Combustion and Materials Chemistry (PCC) foreign partners. The development of green process technology is advanced in many fields, particularly in the development of new continuous processes for biofuels and chemicals. Heterogeneous catalysts can replace homogeneous ones and a clean and continuous technology can replace the old concept, we demonstrate in the synthesis of peracetic and perpropionic acid. One-pot synthesis, which combines heterogeneous catalyst and an enzyme in a single reactor unit, is an area for which intensive research work is going on and the expectations are high. Micro- and millireactors provide a technology jump; we use them for catalyst development, kinetic screening and continuous production of chemicals in gas and liquid phase.
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Personnel
Professors					Tapio Salmi (Academy Professor)
						Dmitry Murzin		
Johan Wärnå
Jyri-Pekka Mikkola (together with Umeå University)
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Docents					Kalle Arve
Narendra Kumar
Päivi Mäki-Arvela 
Esa Toukoniitty
Laboratory manager				Kari Eränen 
Senior researchers				Atte Aho
Andreas Bernas
Heidi Bernas
Pierdomenico Biasi
Valerie Eta
Nicola Gemo
Henrik Grénman
Jan Hájek
Bright Kusema
Sébastien Leveneur
Olatunde Jogunola
Mats Rönnholm
Victor Sifontes Herrera
Anton Tokarev
Pasi Virtanen
Doctoral students				Steliana Aldea
& researchers					Ikenna Anugwom
		 				Cesar Araujo Filho
						Sigmund Fugleberg
Sari Hyvärinen
Teuvo Kilpiö
Alexey Kirilin
Antonina Kupareva
Ewelina Leino
Gerson Martin
Elena Privalova
Toni Riittonen
Jussi Rissanen
Bartosz Rozmysłowicz
Eero Salminen
Sabrina Schmidt
Olga Simakova
Timo Petteri Suominen
Pasi Tolvanen
Technician					Elena Murzina
Secretary					Lotta Alho

Links			
http://www.abo.fi/institution/tekniskkemi 

2.5 Process Analytical Chemistry

Process Analytical Chemistry is a scientific discipline in the crossroad of Chemistry and Chemical Engineering. In-line and on-line analysis with chemical sensors will play a crucial role in the near future in many areas of modern industry both in production and monitoring processes and monitoring the environment. Process Analytical Chemistry comprises analytical determinations in industrial and environmental processes and, as a scientific discipline; it develops and provides the tools for these determinations. 

The main targets and challenges of analytical chemistry, and process analytical chemistry in particular, is the development of robust and automatic analytical systems that can be used in process and environmental applications. Computer controlled instrumentation can collect a vast amount data even from simple measurements and sophisticated mathematical methods and algorithms are used to extract the relevant information from the acquired data and to group the analytical results in specific patterns. Determination of low concentrations is an everlasting challenge but the demand for accurate determinations at high concentration levels and in complex industrial sample matrices is as important in many processes. Speciation of elements in a particular sample is becoming more important as well as the spatial distribution of elements in solid samples. Modern instrumental methods also allow determination of isotope ratios of elements in samples and add a new dimension to the analytical information available today. 

Research on new organic electroactive materials comprising carbon nanotubes, fullerenes and conducting polymers is continued. Organic electroactive thin films with specific redox behavior are of special interest. The charge transfer mechanism in these materials is particularly relevant for construction of electronic devices. Application of in situ spectroelectrochemical techniques such as UV-vis, Raman and FTIR spectroscopy in studying solid state properties of electroactive material (molecular and polymeric) is an important area of research for future use of electroactive materials in solar cell technology, transistors and sensors.

Chemical sensors can be applied to process and environmental analysis where they are used as in-line and on-line devices for monitoring purposes. They have also applications in many other areas of the human activity. The major problem in process control in chemical, pharmaceutical, biotechnological and pulp and paper industry is the total dependency of the control system on the information it receives from sensors. Control and process engineers have developed advanced data collection and control systems that mainly rely on measurement of physical parameters such as temperature, flow rate and pressure. The analytical methods used to receive continuous chemical information from industrial processes and of the state of the environment are still rather primitive or even non-existing. Another field where fast and reliable analysis is required is life sciences and clinical chemistry in particular. 
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Personnel
Professors	Ari Ivaska
	Kalle Levon (adjunct)
	Andrzej Lewenstam (part-time)
Docents	Johan Bobacka
	Leo Harju
	Carita Kvarnström
	Tom Lindfors
	Li Niu
	Tomasz Sokalski
[bookmark: OLE_LINK3]Senior researchers	Rose-Marie Latonen
	Adriana Ferancová
	Kim Granholm
	Zekra Mousavi
	Anna Österholm
Laboratory Manager	Paul Ek
Doctoral students 	Jesús Arroyo
& researchers	Marceline Neg Akieh	
	Maija Blomquist
	Cristina Dumitriu	
	Henrik Gustafsson
	Marcin Guzinski	
	Tingting Han
	Jerzy Jasielec
	Justyna Kupis 
	Grzegorz Lisak
	Peter Lingenfelter
	Ulriika Vanamo
	He Ning     
	Pingping Su 
	Michał Wagner
	Zhe Yang
	Kai Yu
	Qi Zhang
Secretary & coordinator		Lotta Österholm
Technicians	Sten Lindholm 
	Lassi Väinölä

Links
http://www.abo.fi/institution/analytisk_kemi 
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