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Catalysis Club of Philadelphia
Thursday November 19, 2009
Holiday Inn Select Hotel
Naamans Road and 1-95, Claymont, DE

Green Gasoline — A Better Biofuel

Prof. John R. Regalbuto
University of lllinois at Chicago

&
The Influence of Cobalt Loading on Oxidation of Supported
Catalysts for Fischer-Tropsch Synthesis
Kevin Bakhmutsky
University of Pennsylvania
(Student Talk, 15 minutes)

Social Hour: 5:30 PM Meal reservations - Please notify your

Dinner: 6:30 PM company representative or Bill Lonergan

Meeting: 7:30 PM (lonergan@udel.edu, phone:
518.369.6857, fax: 302.831.1048) by
Thursday November 12.

Members: $30.00 Company Representatives —We would

Walk Ins & Non-members: $35.00 ke to encourage you to make

Student & Retired Members: meal/meeting reservations to your

$15.00 company representative.

Menu — Dinner Buffet Membership - Dues for the 2009-10

Chicken Francaise - Egg Battered in | so5c4n will be $10.00 ($5.00 for the local

a Light Lemon Buerre Blanc chapter and $5.00 for the national club).

Broiled Flounder - Topped with Dues for students and post-docs will be

Rock Shrimp in a light Lobster $6.00 ($5.00 for local club and $1.00 for
Sauce national club). Please send your payment
to Steve Harris, LyondellBasell Industries
3801 West Chester Pike, Newtown
Square, PA 19073-2387.

Vegan - Penne Pommodoro
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Catalysis Club of Philadelphia
Thursday November 19, 2009
Holiday Inn Select Hotel
Naamans Road and 1-95, Claymont, DE

Green Gasoline — A Better Biofuel

Prof. John R. Regalbuto
Department of Chemical Engineering
University of Illinois at Chicago

Abstract

In the last three years NSF has been at the lead in promoting a new cellulosic biofuels paradigm:
green gasoline. Recent advances in catalysis and biocatalysis hold great promise for new
pathways to the mass production of next generation non-food hydrocarbon biofuels: gasoline,
diesel and jet fuel mass produced from switchgrass, forest waste, and agricultural residue. The
potential advantages of hydrocarbon production from lignocellulosic feedstocks will be discussed
vis-a-vis cellulosic ethanol, the newest pathways will be outlined, and recent concern about
lifecycle greenhouse gas emissions from biofuel production will be addressed.
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Dr. John Regalbuto is currently the Director of the Catalysis and Biocatalysis Program in the
Engineering Directorate at the National Science Foundation. He chairs the Biomass Conversion

I nteragency Working Group, which reports
institution is the University of Illinois at Chicago, where he is a Professor in the Department of
Chemi cal Engineering. John’s education i

University in 1981, an M.S. and a Ph.D. in Chemical Engineering from the University of Notre
Dame in 1983 and 1986 respectively. John has several hundred research publications and
presentations, and most recently has edited one of the few books in his research specialty,
catalyst preparation. He has twice served as President of the Catalysis Club of Chicago, and has
been active organizing symposia on catalysis for meetings for the American Institute of Chemical
Engineers and the American Chemical Society.
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Catalysis Club of Philadelphia
Thursday November 19, 2009
Holiday Inn Select Hotel
Naamans Road and 1-95, Claymont, DE

The Influence of Cobalt Loading on Oxidation of Supported
Catalysts for Fischer-Tropsch Synthesis

Kevin Bakhmutsky and Raymond J. Gorte
Department of Chemical and Biomolecular Engineering
University of Pennsylvania
(Student Talk, 15 minutes)

Abstract

High demand for petroleum and rising costs of the crude oil feedstock have spurred a great deal
of interest in the conversion of natural gas into liquid fuels via the gas-to-liquids (GTL) process. As
a key step in the process, the Fischer-Tropsch synthesis (FTS) converts syngas (CO and H,) to
produce hydrocarbons. Cobalt catalysts are preferentially used in the low temperature Fischer-
Tropsch synthesis because of their high activity, paraffin selectivity and relative resistance to
oxidation [1,2]. However, studies have shown that dispersed cobalt on catalyst supports tends to
deactivate into stable cobalt (1) oxide or irreducible cobalt support mixed compounds [3-5]. This
decrease of active cobalt metal sites has primarily been attributed to oxidation by water.
Thermodynamic data for bulk cobalt suggests otherwise, as oxidation of cobalt at FTS operating
conditions would not be expected. Coulometric titration was used to examine redox
characteristics of cobalt supported on zirconia and experimental data revealed that low cobalt
loading samples do appear to undergo partial oxidation at FTS conditions, unlike bulk cobalt and
higher cobalt loading samples. Further experiments have suggested that the apparent distinction
in redox properties is likely due to changes in kinetics rather than an inherent difference in
thermodynamics of bulk and dispersed cobalt.
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