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Abstract :
Magnetic Resonance Imaging (MRI) is well known to be a powerful non-destructive means to
get local information on the spatial distribution of water in porous media. However, it does not
easily provide guantitative information on the pore size distribution, the pore filling, and the
evolution of these characteristics in time, i.e. the dynamics of the structure and the process.
Here we show that this type of information can be obtained in a straightforward way through
an original approach, namely “dynamic NMR relaxometry”.
Data from a standard NMR (Nuclear Magnetic Resonance) sequence are analyzed with the
help of a Contin treatment (basically a Laplace transform), which provides the distribution of
relaxation times in the samples, i.e. the probability density function to have each relaxation
time value. This information is critical as the NMR relaxation time is related to the pore size
and liquid filling of the pore, all aspects which may be quantified through the Brownstein and
Tarr model. The originality of our approach is to quantitatively analyze the evolution in time
(dynamics) of this distribution during transfers in porous media such as drying, imbibition,
diffusion, swelling, etc. We then get a straightforward quantification of a variety of possible
phenomena such as:

- progressive homogeneous or inhomogeneous emptying of pores

- isotropic or differential shrinkage of the pores

- possible development of liquid films along the pore walls

- transfers between bound and free water
In association with independent MRI measurements such data allow to get a complete view
of the transfers and changes of porous media. We show examples from our recent works on
wood [1-2], cement, cellulose [3], model compressible biporous materials [4], composite
systems, etc.
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