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Research Group 2: Colloid and Polymer (Ugelstad Laboratory)
1. Research activities
In the following paragraphs, selected ongoing research programs for 2007 are briefly described. For a complete description of the research activities at the Ugelstad Laboratory, please visit our web page: http://www.chemeng.ntnu.no/research/polymer/ugelstadlab/ 

Improved Oil recovery by Low Salinity Waterflooding: Surface Chemistry and SCAL Studies (VISTA 2007 – 2010)

The project focuses on how the surface chemistry of reservoir surfaces can contribute to improved oil recovery by low salinity waterflooding. An important goal is to understand the interaction mechanisms between the solid surfaces and surface active components in crude oils as the extension of the electrical double layer varies. 

Multiphase Flow Assurance Innovation Centre (FACE) – Centre for Research-Based Innovation (SFI) 2006-2014 (Collaborative effort between NTNU, SINTEF, IFE and UiO)
An increasing fraction of hydrocarbon reserves are difficult or impossible to produce and process today mainly due to the complexity of the fluids. Production of these reserves will require new and innovative technologies. FACE will develop the knowledge base for the new predictive tools that will be essential in order to develop the new, innovative production solutions. It is expected that new SMB’s will be generated based on knowledge and technology from the centre as well as development of new or improved products in existing companies.

The research is focused on transport and separation aspects of three thematic topics, i.e. heavy crude oils, dispersed systems (emulsions), and solid particulate suspensions (hydrates, wax, sand and fines). Fluid characterization is a central tool to describe complex fluids within the three thematic topics and a necessary input to hydrodynamic modeling.

We will use existing laboratories to perform both small-scale and high-pressure, large-scale flow experiments in pipes and separators. These experiments will be accompanied by multidimensional model development and their verification.
Particle-stabilized emulsions/Heavy crude oils, 2003 - 2007
The project aims at a better understanding of stabilizing and destabilizing mechanisms of water-in-crude oil emulsions based on heavy and particle-rich crude oils for improved separation and transport. The main technological goals to achieve will be to improve the water/oil/gas separation and sub-sea transport of multiphase systems. Separation: mechanisms of stabilization / destabilization / electrocoalescence / water and oil quality. Transport: energy input / emulsion stability / rheological models.

Technical collaboration: Ugelstad Laboratory, Sintef Energy, Statoil ASA and Vetco.

Treatment of Produced Water: Characterization and New Treatment Strategies.
Petromaks program (NFR).

The research tasks in this program will contribute to the development of new and improved technology for a more efficient and cost effective treatment of produced water from offshore installations. A fundamental necessity of developing and designing any treatment scheme is the knowledge and understanding of the fluid to be treated. The work on treatment strategies will focus on two areas: treatment of suspended constituents and of dissolved/soluble constituents. A major factor in achieving a zero harmful discharge to sea is the removal of suspended solids and dispersed oil from produced water. Particle separation is a fundamental process in any treatment process for the production of high quality effluent from an aqueous stream. The removal of dissolved constituents in produced water is necessary within the zero harmful discharge network. One of the research tasks in this proposal is to investigate the applicability of biological degradation of specific target compounds.

Development of new bio based materials using nanotechnology.
The main objective of this project, which is a collaboration with SINTEF and PFI is to create new functional biofibre-based materials with industrially attractive properties. Functionalized nano-sized cellulose microfibrils (MFC) will be developed by modification of never-dried MFC using tailored chemical coupling reactions.

Thermoresponsive Polymer Brushes on Nanoparticles and Surfaces (NFR FRINAT 2007-2010)

An interesting category of amphiphilic polymer systems are those who undergo phase transitions in response to environmental stimuli such as temperature and pH. These have been widely investigated for drug delivery, separations and diagnostics applications. The aim of this project is to develop an understanding - both mechanistic and applied - of different thermo-responsive polymers adsorbed to planar surfaces and particle substrates. Changes in structural and dynamic properties of the systems under various conditions will be examined 

This project is a collaborative effort between the Ugelstad laboratory and Dept. of Chemistry, UiO, with several international partners.

Structure, behaviour and reactivity of tetrameric naphthenic acids (ARN) in bulk and at w/o interfaces 2005-2008
The naphthenate R&D group at Statoil has done very systematic work during the past years to identify the structure of the naphthenic acid being the most active in forming metalnaphthenate deposits, which is a severe obstacle in processing of acid crudes. The results from the Statoil research in this field are pioneering, and have lead to the discovery of the so-called ARN naphthenic acid, which represents an acid family of C80 tetramers. The results from the Statoil discovery have recently been published, and one can foresee a heavy international scientific follow-up in this area in the years to come.

The objective of this programme is to focus on combining the efforts of the Statoil Naphthenate R&D Group and from our recently completed VISTA project. In the new VISTA programme, we are going to undertake a fundamental study of the ARN family of naphthenic acids with regard to clarify the structure(s), the physico-chemical properties, the interfacial activity and reactivity, selectivity in reaction patterns with multivalent cations, filmforming properties, etc.

2. Research collaboration
Ugelstad Laboratory is actively hosting and pursuing collaborative efforts with industrial partners, as well as with national and international collaborators in academia. For more information, please visit our web page http://www.chemeng.ntnu.no/research/polymer/ugelstadlab/ , where the collaborators are listed for each ongoing research program (under the “Research programmes” heading), as well as for contract work (“Contract work” heading).

3. Strategy and organization
|
The Ugelstad Laboratory was founded in honour of Professor John Ugelstad at the Norwegian University of Science and Technology in January 2002 (Department of Chemical Engineering). The purpose was to establish a modern educational, research and development laboratory within the field of colloid, polymer and surface chemistry. 

Diploma and Ph.D. studies are offered within these topics, often in close collaboration with industrial companies. The aim is to educate highly qualified candidates for industrial positions. In order to attract the best and most motivated students and researchers, the laboratory has invested in new and modern instrumentation. The laboratory also participates in international exchange programmes, and hosts internationally renowned guest researchers and lecturers.

The Ugelstad Laboratory is sponsored by industrial companies, the Research Council of Norway (NFR), research institutes and NTNU. All the members are annually invited to a presentation of the recent research activities at the laboratory.

At present, the academic staff consists of three permanent faculty members at the Department of Chemical Engineering; Professor Johan Sjöblom (Head of Laboratory), Associate Professor Gisle Øye and Associate Professor Wilhelm R. Glomm. Until his retirement 31.08.2007, the academic staff also included Professor Preben C. Mørk. The academic staff also consists of several Adjunct Professors (5 in 2007). More detailed information about the personnel (including post docs/researchers and PhD students) can be found on our web pages under the “Personnel” heading.
