In situ Wettability Measurement by NMR.

Nuclear Magnetic Resonance (NMR) is a measurement technique that is used commercially both in borehole logging and in core measurements in the lab. The NMR technique gives reservoir and core data such as effective porosity, permeability, pore size distribution, predicted water cut, oil viscosity, wettability and fluid types.

H-NMR is based on the spin properties of hydrogen. When hydrogen is subjected to a magnetic field, the spin of the hydrogen aligns itself in the direction of the applied magnetic field. When a second rotating magnetic field is applied, some of the hydrogen spins are exited to a higher energy level and are aligned in the opposite direction of the static magnetic field. The time it takes for these exited hydrogen spins to relax back to the ground state is governed among other things by the properties of the fluid, the surrounding surfaces and surface-to-volume ratio.

Students will be part of the COREC project “In Situ Wettability Measurement by NMR”. The aim of the project is to try and develop a procedure for wettability characterization by NMR. Parts of this project include measurements in glass capillary tubes.

Bachelor/Master-thesis:

Measurements of surface relaxivity beyond the fast diffusion limit.

Mathematical theory predicts that the surface contribution to the magnetic decay is governed by the surface’s ability to relax hydrogen spins, the surface-to-volume ratio of the fluid and pore wall surface and the diffusion coefficient of the fluid. The mathematical theory has been proven for the fast diffusion regime, where the time it takes for a molecule to traverse the pore is much larger than the time it takes for a hydrogen spin to relax. The theory has not been tested outside the fast diffusion regime. The student will construct planar glass cells with varying separation distance and perform NMR measurements on these glass cells containing water and oil. From the measurements the student obtains a relaxation rate vs. separation distance curve and compare the curve to the predicted curve from the mathematical theory. This setup also gives the surface relaxivity of the water-glass and oil-glass system.

Measurements of surface relaxivity of rock formation.

The surface relaxivity of the porous rock is an important parameter for NMR measurements. Estimates exist for different types of rock formation. The student will construct planar cells of thinly cut formation rock and measure the relaxation rate vs. separation distance of the rock plates. The measurements will give surface relaxivity of rock-water and rock-oil system.

Other thesis subjects are in planning.

Contact Unn H. a Lad at RF-Rogalandsforskning for more information.

http://www.rf.no/docsent/emp.nsf/wvAnsatte/UHL
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