Topics for BSc and MSc theses, Spring 2009

Detecting chemical mechanisms affecting chalk mechanical strength
Seawater is injected with great success into North Sea chalk reservoir in order to improve oil recovery, but this seawater injection leads also to enhanced reservoir compaction and seabed subsidence. In order to understand the chemical interactions taking place between the chalk matrix and seawater, which leads to a mechanical weakening of the chalk, it is fundamental to understand the chemical effects from simple brines, which contains the same ions as seawater, such as MgCl2, Na2SO4, NaCl, before one can fully understand how seawater chemically effect chalks mechanical strength.
Test program:
Perform mechanical tests on four different chalk types; Stevns Klint, Rørdal, Kansas and Liege. These mechanical tests will all be hydrostatic tests with an additional creep phase performed with different flooding scenarios. During the hydrostatic loading phase and creep phase the chalk cores will be subjected to different flooding rates in order check out kinetic effects related to the brines residence times inside the chalk core. Tests should be performed on different test temperatures such as ambient, 50(C, 92(C (Valhall reservoir), and 130(C (Ekofisk reservoir). Several different types of flooding brines will be used with different ionic strengths, brines such as distilled water, MgCl2, Na2SO4, NaCl, CaCl2, and seawater. During testing the flooding effluents will be sampled and analysed by the use of an ion chromatograph (IC). These chemical analyses will give important information on the chemical processes taking place inside of the chalk core due to different flooding brines, temperatures, and flooding rates, which will be important in order to understand how the mechanical strength of chalk is chemically weakened. 
This test program have the size of a PhD program, hence the proposed project will be split into several bachelor and master theses. Students performing tests on the same chalk type must prepare chalk cores from the same chalk block. By doing so, it is easy to compare the results conducted with different flooding brines, temperatures and flooding rates.
Creep behaviour and loading rate dependency of chalks
By some simple loading curves and small creep phases, one should be able to say something about the loading rate dependency of chalk. The idea is that if the strains converge towards one value of 'ultimate strain' then creep is a straight forward secondary effect to loading rate. These results will be compared with results from an ongoing PhD project.
Series of triaxial tests at different loading rates should be done on various high and low porosity outcrop chalk. Thereafter these results will be compared with obtained results on reservoir core material, which is a part of an ongoing PhD project. 

A considerable work needs to be done within this test program  and will thereby include  several BSc and MSc theses.
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