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New focus

* From chemical processes to chemical
products:

40

Walve Pressure (kFa)

Chanmei Iav:r:

Wi =

ESS
|aper

m Fresselvacun m

5 10 15 @ Rh 30 35
External Fressure (kFa)

nanotechnology

O o 3| enainee O
AesSig <10 e Ied 9

e dlo Orlld

O

O (J €Xd A O

3 O

e d O O O O

ed 0l0[S O PO PDIC




* Design of new catalysts for
alternative power sources

« Design of catalysts for fabrication of
carbon nanotubes with specific diameter
and chiralities

Electrical Circuit

Challenge: Catalyst design
Platinum best catalyst, scarce and expensive!!!
Computational design of alternative materials already helping




Because of the nanosize of the catalyst:
* activity is a function of particle size, shape
» enhanced effects of particle-substrate interactions
=~ dissolution of metal atoms in acid medium
3 ° particle sintering
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Experimental results: Wang, Kumar, Myers, ESSL, 2006

DFT studies show that certain Pt-based alloys have higher
barriers for penetration of oxygen into the subsurface
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DFT calculated barriers for
oxygen diffusion on the
surface (left) and migration
into the subsurface (right)
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Potential applications:
Medicine
Desalinization of water
Optical and electronic
devices

Images show simulated growth process over cobalt nanoparticles.
Molecular dynamics methods were implemented by our group.

Challenge: Is it possible to produce tubes with specific diameters and chiralities?




What defines the nanotube chirality
during growth?

Interactions cluster-nascent cap,
Role of catalyst shape, size,
chemical composition, elucidated
via first-principles calculations
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Understanding chemistry
of growth process

will lead to a controlled
design of the

fabrication process
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« Computational work yields firm guidelines
for catalyst design

« Collaborators:

= DOE supported grant for fuel cell catalysts is a
multi-institutional project TAMU-United
Technologies Company-Johnson Matthey Co.-
Brookhaven National Lab

= DOE supported project for carbon nanotubes is
in collaboration with Prof. Resasco from
Southwest Nanotechnologies, Oklahoma

* Generous allocations of supercomputer
time from Texas A&M University
Supercomputing Facility are gratefully
acknowledged

« Department of Energy/Basic Energy
Sciences for financial support
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