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Catalysis Club of Philadelphia
Thursday March 18, 2010
Holiday Inn Select Hotel
Naamans Road and 1-95, Claymont, DE

Structural, Electronic, and Catalytic Properties of
Micellar Metal Nanoparticles:
Size, Shape, Support, and Oxidation State Effects

Prof. Beatriz Roldan Cuenya
University of Central Florida

&

Graduate Student Poster Competition
Note: The competition starts at 5 PM

Student Posters and
Social Hour: 5:00 PM

6:30 PM
7:30 PM

Dinner:
Meeting:

Members: $30.00

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

Menu — Dinner Buffet
Chicken Chesapeake - Lump
Crabmeat and Kennett Square
Mushrooms

Roast Loin of Pork - Served with
Port Wine Demi Glace

Vegan - Rigatoni with Vodka
Marinara

Meal reservations - Please notify your
company representative or Bill Lonergan
(lonergan@udel.edu, phone:
518.369.6857, fax: 302.831.1048) by
Thursday March 11.

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 March 18, 2010
Holiday Inn Select Hotel
Naamans Road and 1-95, Claymont, DE

Structural, Electronic, and Catalytic Properties of
Micellar Metal Nanoparticles:
Size, Shape, Support, and Oxidation State Effects

Prof. Beatriz Roldan Cuenya
Department of Physics
University of Central Florida

Abstract

The next generation of nanocatalysts requires detailed knowledge of the correlation between
their structure (size and shape), chemical composition, and reactivity. To study these effects,
large quantities of homogeneous and size-selected nanoparticles (NPs) are needed. We have
synthesized size- and shape-selected Au, AuFe, Pt, and Pt-M (M = Au, Fe, Ru and Pd) NPs with
well-defined interparticle distances by means of diblock copolymer encapsulation. Our synthesis
method leads to 3D NP shapes even for sub-nanometer clusters, in contrast to the raft-like
structures obtained for the same systems (e.g. Pt/y-Al,05) via traditional deposition-precipitation
methods. Furthermore, a high degree of atomic ordering is observed for the micellar NPs in H,
atmosphere at all sizes studied (< 4 nm), possibly due to H-induced surface reconstruction in
these high surface area clusters. It will be illustrated how the influence of NP/support interactions
on NP structure can be diminished in favor of NP/adsorbate interactions when NP catalysts are
prepared by micelle encapsulation methods. CO oxidation and alcohol decomposition and
oxidation have been used as probe reactions.

The enhanced thermal stability (up to 1060°C) against coarsening and/or desorption of our self-
assembled Pt NPs deposited on TiO,(110) will be demonstrated. NP/support interactions in these
novel micellar NP systems can be utilized to pattern catalytic oxide surfaces at the nanoscale.
Following our synthesis approach, TiO, nanostripes with tunable width, orientation, and uniform
arrangement over large surface areas were produced.

Oxidized Au and Pt species have been suggested to be responsible for the enhanced chemical
activity of Au and Pt clusters. | will discuss how the NP size, support (SiO,, TiO,, Al,053, CeO, and
Zr0,), cluster composition (Pt-Metal nanoalloys) and sample pre-treatment affect the stability of
these species. Finally, a comparison of the reactivity of metallic versus oxidized species will be
presented.

Website: http://physics.ucf.edu/~roldan/
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Beatriz Roldan Cuenya is currently an associate professor in the Department of Physics at the
University of Central Fl orida (UCF) with
Center and the Department of Environmental Engineering. She joined UCF in 2004 after her
postdoctoral research in the Department of Chemical Engineering at the University of California
Santa Barbara (2001-2003). She obtained her PhD from the Department of Physics at the
University of Duisburg-Essen (Germany) summa cum laude in 2001. Her PhD included a research
stay in the Materials Science Department at the Argonne National Laboratory. Beatriz completed
her M.S./B.S. in Physics with a minor in Materials Science from the University of Oviedo, Spain in
1998.

Beatriz's research program expl ores-anhdhe
magnetic, vibrational, and chemical properties of nanostructures and their interplay, with
emphasis on advancements in nanocatalysis.

During her academic career Beatriz received an Early CAREER Award from the National Science
Foundation (2005) and the prestigious Peter Mark Memorial award from the American Vacuum
Society (AVS, 2009). She is the author of 38 peer-reviewed publications and 3 book chapters and
has given over 40 invited talks at international and national conferences and universities. She is
also actively involved in high-school outreach activities providing research opportunities to local
K-12 students. She currently serves as associate editor of the Journal of Vacuum Science and
Technology and is a member of the executive committee of the Surface Science Division of the
American Vacuum Society.
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The Catalysis Club of Philadelphia
Call for Nominations of
The 2010 Catalysis Club of Philadelphia Award

Each year the Catalysis Club of Philadelphia recognizes an outstanding member of the
catalysis community, who has made significant contributions to the advancement of
Catalysis. Such advancement can be scientific, technological, or in organization
leadership. The Award consists of a plaque and a $1000 cash prize.

We appreciate your help in submitting nominations. The entire nomination package,
including a resume and recommendation letters, should not be more than 10 pages.

The deadline for the receipt of nominations is April 15, 2010. Prior nomination

packages sent in 2007 or later will automatically be considered for the 2010 Award.

Nomination letter along with supporting materials should be emailed to:

chenh@jmusa.com

Dr. Hai-Ying Chen
Johnson Matthey Inc.
436 Devon Park Drive

Wayne, PA 19087
Phone (610) 341-3441

Previous Winners of the Award

1968 Adalbert Farkas
1969 Charles J. Plank
1970 Paul H. Emmett
1971 G. Alex Mills

1972 Alfred E. Hirschler
1973 Paul B. Weisz

1974 Roland C. Hansford
1975 Paul Venuto

1976 Heinz Heinemann
1977 G.C.A. Schuit

1978 George W. Parshall
1979 Alvin B. Stiles

1980 Abraham Schneider
1981 James F. Roth

catalysisclubphilly.org

1982 Robert Eischens
1983 Edward Rosinski
1984 James R. Katzer
1985 N.Y. Chen

1986 Bruce C. Gates
1987 James E. Lyons
1988 George Kokotailo

1989 Maurice Mitchell, Jr.

1990 Werner O. Haag
1991 John A. Sofranko
1992 Fran Waller

1993 George Kerr
1994 Theodore A. Koch
1995 John N. Armor

1996 Mae Rubin
1997 Leo E. Manzer
1998 Ray Gorte

1999 Anne M. Gaffney
2000 Henry C. Foley
2001 Mark Barteau
2002 Steven D. Ittel
2003 Frank E. Herkes
2004 Jingguang Chen
2005 Israel Wachs
2006 James Dumesic
2007 John Vohs
2008 David Olson
2009 Ted Oyama
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