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Abstract

We show that accurate numerical micropermeametry measurements can be performed on three-diménsieﬂal (3D) digitized
images of sedimentary rock. The sample size can be very small, making it possible to predict properties from core material not
suited for laboratory testing (e.g., drill cuttings, sidewall core and damaged core plugs). Simulation of fluid permeability on
microtomographic images of Fontainebleau sandstone on sample sizes of less than 1 mm?® are in good agreement with

experimental measurements over a wide range of porosities.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction

microstructure and to relate this information to mea-
sured flow properties. Research has been undertaken to
develop realistic reconstructions of three-dimensional
(3D) porous materials (Joshi, 1974; Adler et al., 1990,
1992; Hazlett, 1997; Yeong and Torquato, 1998)..
These methods have been very instructive in under-
standing general properties of complex media; howev-
er, direct prediction of permeability by Adler et al.
(1990, 1992) and Hazlett (1997) from reconstructed
samples have been only in fair agreement with exper-
imental data. More recent reconstruction methods
(Thovert et al., 2001; Ams et al., 2003) have led to
good agreement- for conductive transport- properties.
These methods have yet to be tested for permeability.

Direct measurement of a 3D structure is now
readily available from synchotron and X-ray-comput-
ed microtomography (X-ray-pCT) (Dunsmuir et al.,
1991; Spanne et al., 1994) and laser confocal micros-



