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Catalysis Club of Philadelphia
Thursday September 17, 2009
Holiday Inn Select Hotel
Naamans Road and 1-95, Claymont, DE

2009 Catalysis Club of Philadelphia Award Lecture:
New Concepts in Catalytic Membrane Reactor Science

Prof. S. Ted Oyama
Virginia Polytechnic Institute and State University

&

Gas-phase Coupling Behavior in Surface Reactions Studied
by In Situ Surface Imaging and Scanning Mass Spectrometry
Daniel Bilbao
University of Delaware
(Student Talk, 15 minutes)

Social Hour: 5:30 PM
Dinner: 6:30 PM
Meeting: 7:30 PM

Members: $30.00

Walk Ins & Non-members: $35.00
Student & Retired Members:
$15.00

Menu

Chicken Champagne

Maryland Crab Cake — Served with
our own Remoulade Sauce

Vegan - Portabella Napolitano

Meal reservations - Please notify your
company representative or Bill Lonergan
(lonergan@udel.edu, phone: 518-369-
6857, fax: 302.831.1048) by Thursday
September 10.

Company Representatives — We would
like to encourage you to make
meal/meeting reservations to your
company representative.

Membership - Dues for the 2009-10
season will be $10.00 ($5.00 for the local
chapter and $5.00 for the national club).
Dues for students and post-docs will be
$6.00 ($5.00 for local club and $1.00 for
national club). Please send your payment
to Steve Harris, LyondellBasell Industries
3801 West Chester Pike, Newtown
Square, PA 19073-2387.

catalysisclubphilly.org



Catalysis Club of Philadelphia
Thursday September 17, 2009
Holiday Inn Select Hotel
Naamans Road and 1-95, Claymont, DE

2009 Catalysis Club of Philadelphia Award Lecture:

New Concepts in Catalytic Membrane Reactor Science

Prof. S. Ted Oyama
Department of Chemical Engineering
Virginia Polytechnic Institute and State University
Blacksburg, Virginia 24061-0211

Abstract

Several important novel concepts in membrane reactor (MR) science are presented. First, a
quantity called the operability coefficient (OC) is introduced, which describes the optimal
relationship between permeance and reaction rate. Second, a new criterion is developed that
describes the boundary between the applicability of one- and two-dimensional mathematical
descriptions of MRs. Lastly, the utilization of a MR for the mixing of dangerous components is
demonstrated. The concepts are supported by experimental results using as model reactions the
methane steam-reforming at high pressure and propylene epoxidation with H,/O, mixtures. The
work is made possible by the recent development of an inorganic membrane with permeability
for H, higher than palladium and with greater than 99.9% selectivity over larger species like CO,
CO, and CH,. The membrane is a composite formed by the deposition of a thin, 30 nm SiO,-Al,03;
layer on a specially designed alumina support. The support is obtained by the deposition of
boehmite sols of controlled size on top of a porous substrate, so as to create a graded structure
with increasingly small pore sizes. The membrane has excellent stability to steam at high T (873
K) for prolonged times (> 500 h).

Award Announcement

The winner of the 2009 Catalysis Club of Philadelphia Award is Professor Ted Oyama from Virginia
Polytechnic Institute. Professor Oyama is recognized for his outstanding contributions and
leadership in catalysis research. In his early work, he made significant contributions to our
understanding of catalytic reactions on metal carbides, nitrides and oxides. Professor Oyama
uses state-of-the-art spectroscopy methods to obtain information about catalysis in the working
sate. He currently works in three areas: the oxidative transformation of hydrocarbons to high-
value products, the development of novel catalysts for the upgrading of petroleum resources and
the development of membranes and membrane reactors for the selective separation of gases.
The award announcement was made at the 2009 Spring Symposium. Professor Oyama will be
honored during his award lecture, scheduled for September, with a plague and a $1000 cash
award.
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Speaker’s Bio

S. TED OYAMA

Department of Chemical Engineering

Virginia Polytechnic Institute and State University
Blacksburg, Virginia 24061-0211

(tel. 540-231-5309, email oyama@vt.edu)

Current Position
Fred W. Bull Professor of Chemical Engineering and
Professor of Chemistry, by courtesy, Virginia Polytechnic Institute
Education
1972-1976 Yale University, New Haven, CT
B.S. Chemistry, B.S. Engineering & Applied Science (Double major)
1976-1981 Stanford University, Stanford, CA
M.S, Ph.D. Chemical Engineering
Thesis: Ammonia Synthesis and Decomposition on Molybdenum Alloys
Advisor: Professor Michel Boudart
Experience
5/80-9/80 University of Tokyo, Visiting Research Student
Advisor: Professor Kenzi Tamaru
6/81-8/86 Catalytica Associates, Inc., Research Engineer/Project Leader
9/86-6/88 University of California, Berkeley, Visiting Scholar
Advisor: Professor Gabor Somorjai
7/88-6/93 Clarkson University, Associate Professor
7/93-4/96 Virginia Polytechnic Institute, Associate Professor
4/96-8/99 Virginia Polytechnic Institute, Professor
9/99-Pres Virginia Polytechnic Institute, Fred W. Bull Professor
Fields of Research
Reactivity of Surfaces; Catalysis; Surface Science; Kinetics; Solid State Chemistry;
Design, Synthesis and Characterization of Advanced Membranes. Membrane Reactors
Professional
Member: American Association for the Advancement of Science, American Chemical Society,
Chemical Society of Japan, American Inst. of Chemical Engineers, IUPAC, Sigma Chi
Editorial Board: J. of Natural Gas Chemistry, J. of Catalysis, Emirates J. of Engineering
Editor: J. Catalysis
Chair: ACS, Division of Petroleum Chemistry
Catalysis Club of Philadelphia Award, 2009
Humboldt Research Award, 2008
Alumni Award for Excellence in Research, 2008
Japan Society for the Promotion of Science Fellowship, 2007
Dean’s Award for Excellence in Research 1997, 2003, 2007
Chairman, ACS Northern New York Section, 1990-1993
Program Committee, ACS Petroleum Division, 1991-present
Coordinator, NSF USA/Brazil University Exchange Program, 1992-2000
Visiting Professor, Univ. Rio de Janeiro, 1992, Univ. P. & M. Curie, Paris, 1995, Univ. L. Pasteur,
1996; Univ. Tokyo, 1997, Tokyo Inst. Technol., 1999, 2009, Institute for Adv. Industrial
Science and Technology, Japan, 2002-present
Chairman, Gordon Conference on Hydrocarbon Resources, 1994
Edited Books: 6 Authored Book: 1
Refereed Publications > 200 Invited Lectures at Universities and Industries > 360
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