Department of Chemical Engineering, NTNU, Trondheim

Research Group 1: Catalysis 
The main vision for the Catalysis group is the development of catalytic processes for more efficient and environmental friendly utilization of Norwegian oil and gas resources and of renewable sources. Dissemination of results occurs through highly trained candidates at different levels (post.doc, PhD, MSc) and through publications, patents and presentations.  

1. Description of research activities
Conversion of natural gas to liquid fuels (GTL technologies) and to olefins (catalytic dehydrogenation, oxidative dehydrogenation) have been major topics in the catalysis group during the last years, as has also catalytic processes in oil refining. Naturally, much of this work has been carried out in close cooperation with Norwegian industry. Hydrogen production has recently become a central area of research, and Norwegian industry has even provided full funding for a faculty position in the group for working with hydrogen. Biomass as a raw material for energy and chemical products is growing in importance and the group is involved in several projects through international collaborations. 
The focus of the fundamental studies has been on metal/support systems including support preparation, on carbon nanotubes/nanofibers, on solid materials for CO2 capture, on micro-reactors, on in situ characterization studies and on microkinetic modelling. The group is well-equipped with modern characterization techniques and expensive equipment units are either shared with other groups or they are accessible at the University. The Catalysis group has pioneered the use of TEOM in catalytic research and the group is using the ESRF facilities in Grenoble for EXAFS studies on a regular basis, in particular for in situ studies.
The rational design of new catalysts is a long, tedious and expensive process and it represents one of the main challenges in Chemical Engineering. For the work in the catalysis group an overall philosophy based on a multiscale, integrated approach has been developed. The key idea is to develop new catalysts through studies at different size scales. Modelling, in particular micro- kinetic modeling acts as a key tool in this approach, linking information from theory, experimental surface science, mechanistic studies and kinetic and deactivation studies. 
The Catalysis group publishes its own Annual Report. The Annual Report describes the group and all the activities in the group during the last year. 
2.
Research collaboration
Catalysis is by its nature a truly multi-disciplinary field. It follows that no research group has the size and human or financial strength to cover all important areas. Cooperation with Norwegian industry, international groups and other Norwegian groups will continue to form a basis for the research work. Cooperation with the Departments of Physics and Materials Science and Engineering, the other groups at the Department of Chemical Engineering and other departments ensures a wide scope of the work. 
Cooperation between other research groups in Norway is mainly based on the participation in the Centre for Research-based Innovation (inGAP). Cooperation with Norwegian industry is also mainly based on the participation in large national research programs. The group has two adjunct professors with their main positions in industry, greatly assisting in the cooperation with Norwegian industry  
The Catalysis group has close cooperation with several foreign groups, mainly carried out through the exchange of PhD students. During recent years several visiting PhD students have been working for several months in our laboratories and PhD students from the Catalysis group usually spend half a year in other laboratories as part of their training. The Catalysis group also participates in a number of exchange programs between European Universities and the group is involved in European projects. The group has a joint project with MIT directed towards the use of high-temperature proton-conducting membranes in hydrogen production with CO2 capture, with Maryland University on fuel cell catalysts and more than 5 yrs. cooperation with East China University on the synthesis/application of carbon nano-materials.
3. Strategy and organization
Norway is a major producer of oil and natural gas, resources that are mainly exported with little or no upgrading. Utilizing these resources with minimum environmental impact is a major challenge to catalysis. The main focus of the group is on the environmentally friendly utilization of the Norwegian hydrocarbon resources. A second issue is working towards new and sustainable energy systems, areas where catalysis also will have to play a major role in the years to come. The natural-gas based hydrogen can be a stepping-stone to this new era, and in the future the harvesting of renewable energy sources will be essential.
The research and teaching at NTNU in catalysis, petrochemistry and related subjects including surface science, adsorption and physical studies of porous materials, reaction kinetics and process engineering is organised in the Catalysis group.

The group is an integrated NTNU/SINTEF research laboratory. This means that in addition to the NTNU faculty, students, postdoc’s and others, NTNU-staff collaborate and share facilities with the permanent researchers employed by SINTEF. The collaboration is institutionalized through the establishment of the group as a Gemini centre (twin research centre) by NTNU and SINTEF. 
Courses and seminars are important parts of the activity at the Catalysis group. The group has already organized a Nordic Summer School in Catalysis and the group arranged the 12th Nordic Symposium on Catalysis in 2006 in Trondheim. We have also been involved in organizing international conferences such as Europacat and the Natural Gas Conversion Symposia. Seminars are arranged every second week with contributions from internal or external people. The group has been appointed as a Strong Point Centre by NTNU/ SINTEF.
4. Recruitment and mobility of researchers
The Catalysis group is part of the Department of Chemical Engineering, NTNU. It is the largest catalysis group in Norway and by far the main arena for education of PhD’s and MSc’s for Norwegian industry and research organizations. The 13 PhD candidates who completed their degrees in 2005, 2006 and 2007 could serve as an example: Five are women and eight have accepted positions in industry, four at research institutes and one is abroad for 1 year.
As of spring 2008 the group consists of 24 PhD students and 5 post.doc’s. The age distribution and the background of the five Faculty members (Edd A. Blekkan, De Chen, Anders Holmen, Magnus Rønning, Hilde Venvik), secure long-term stability and a wide competence of the core staff.   

5. Other information of relevance to the evaluation
Members of the group have obtained the Exxon Award for the best PhD thesis for fundamental research, the best PhD thesis at the Faculty of Science and Technology and the Statoil Research Award. The catalysis group has recently been invited to contribute to several book chapters. 
Together with the catalysis groups at the University of Oslo and SINTEF, the group is part of a Centre for Research-based Innovation (Innovative Natural Gas Processes and Products – inGAP). The main research support comes in addition from large national programmes such as GASSMAKS, PETROMAKS, RENERGI, NANOMAT and KOSK  As one of few research groups at NTNU, the Catalysis group receives long term support from the main administration of the University as well as from the Faculty of Science and Technology. The support includes PhD scholarships as well as financial support. 
