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ABSTRACT:

POROUS MEDIA, SMALL AND LARGE: 
FROM ATOMISTIC MODELING OF NANO-POROUS MEMBRANES TO MODELING OF FLOW AND 
TRANSPORT IN GEOLOGICAL FORMATIONS

Flow, transport, reaction, adsorption and deformation (FTRAD) constitute a fascinating set of 
phenomena that occur in a wide variety of porous media and materials over widely disparate 
length scales, from molecular, to pore, core, and field scales. 
In this presentation four classes of fundamental problems are described and the approaches to 
their modeling are discussed. We first describe a process-based modeling of fabrication of a 
nano-porous membrane based on quantum mechanical calculations and molecular dynamics 
simulations. We then outline a general approach to modeling of adsorption and swelling of 
several types of core-scale porous materials. Next, the problem of reconstruction of porous 
materials and media based on limited data, such as their two- or three-dimensional images is 
described, and a new method based on curvelet transforms for speeding up simulation of the 
FTRAD in such images is discussed. Finally, the problem of upscaling from core to field scale is 
described and a multiresolution approach to the problem based on wavelet transformations is 
discussed.
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K-C DISTIGUISHED LECTURESHIP AWARD

Among other awards, each year, InterPore will select 
a porous media researcher with a very high 
international recognition as the “InterPore Kimberly-
Clark Distinguished Lecturer on Porous Media Science 
& Technology”. The Lectureship award is sponsored 
by a gift from Kimberly-Clark Corporation to InterPore 
Foundation. The awardee will share a topic relevant 
to the industrial porous media community through a 
series of lectures at various member and non-
member organizations. 

HOW TO APPLY

Are you interested in hosting Muhammad Sahimi at 
your institution? 
Please submit your application online. 
Non-members may also apply.

To request the presentation, please visit: 
www.interpore.org/k-c-award
download and fill out the application form and return 
it by e-mail. 

For further questions please contact: 
executive-officer@interpore.org 

Please be aware that the lecturer availability will be 
limited and not all requests can be honored by the 
lecturer.

BIO OF PROF. MUHAMMAD SAHIMI

Muhammad Sahimi is Professor of Chemical 
Engineering and Materials Science, and the NIOC Chair 
in Petroleum Engineering at the University of Southern 
California in Los Angeles. 
He received his B.S. degree from the University of 
Tehran in 1977 and his Ph.D. from the University of 
Minnesota in 1984, both in chemical engineering. 
He joined USC in 1984, and was the Chair of his 
Department from 1999-2005.

His research interests include flow, transport, reaction, 
adsorption and deformation in porous media, 
characterization of fracture network of rock, transport 
of fluid mixtures in membranes, and transport of fluids 
and macromolecules in nanostructured materials. 
He has published over 400 papers and 4 books, and 
has received several teaching and research awards, 
including the InterPore's Honorary Member Award for 
Lifetime Achievements.

ABOUT INTERPORE
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InterPore Foundation for Porous Media
Science and Technology is a non-profit,
non-governmental, independent organization.
It was founded by the International
Society for Porous Media in 2016.

OUR MISSION IS:

• To promote and support innovative
research by increasing dialog 
between public and private scientific 
communities.

• To facilitate the participation of promising 
young scientists in international
scientific gatherings hosted by
InterPore; and in this way to increase
their visibility at the international level.

• To support outstanding young
scientists from countries with financial
difficulties to join InterPore activities.

• To support educational activities of
InterPore society.

• To finance awards for excellence and
diversity in the broad field of porous
media and for honoring distinguished
talented researchers and lecturers.
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