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Chair: Matthew Neurock
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Computational Nanotechnology: Atomistic Simulations
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Session 7 - Tutorial: Hands-on Application of Computational Chemistry to Chemical and
Materials Processing
Chair: Matthew Neurock
Vice Chair: Shyam Vyas
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168b Multiscale Models for Complex Materials: Mechanochemistry, DNA and Cnt Nanowires, Atp-
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Efthimios Kaxiras

Session 198 - Aerosol Reaction Engineering
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Claudia Luhrs

198b Two-Component Metal-Metal and Ceramic-Metal Nanoparticle Synthesis by Liquid

Flame Spray
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J.M. Makela
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J. Keskinen
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Hartmut Wiggers
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Paul Roth

198d Instrinsic Global Kinetics of Rapid Nickel Oxalate Thermal Decomposition
Casey Carney
Christopher Gump
Alan W. Weimer

198e Spray Pyrolysis Synthesis of Particles Possessing Magnetic and Fluorescent Properties.
Application of Magnetic/Fluorescent Particles in Imnmunoassays
lan M. Kennedy
Dosi Dosev
Mikaela Nichkova
R. Dumas
Kai Liu

198f Large-Scale Simulation of Nanoparticle Synthesis in Turbulent Reacting Flows. the Effects of
Turbulence and Mixing on Formation and Growth
Sean C. Garrick
Guanghai Wang
Nelson Settumba
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198h

Preparation of Tantalum Nanopowders by Hydrogen Reduction of Tacl5 Vapor
Ho J. Kim

Kyun Y. Park

Yong J. Suh

Nanodesigning of Gdsio5: Eu**Particles Obtained by Spray Pyrolysis Method and Their
Luminescence Properties

Vukoman Jokanovic¢

Miroslav Drami¢anin

Zeljka Andrié¢

Bojan Jokanovi¢

Session 219 - Keynote: The Vision of Multiscale Methods in Science and Engineering and
Applications to Reaction Systems Il

Chair: Dionisios G. Vlachos

Vice Chair: Matthew Neurock

219a

219b

Accelerated Molecular Dynamics Methods
Arthur F. Voter

The Heterogeneous Multiscale Method
Weinan E

Session 281 - Reaction Path Analysis
Chair: Linda Broadbelt
Vice Chair: Pretinder S. Virk

281a
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281c

281d

281e

Structural Constraints on the Microkinetics of Complex Overall Reaction Pathways
Comprising Parallel and Sequential Steps

Ravindra Datta

llie Fishtik

High Severity Pyrolyses of C6 to C12 Cyclo-Alkanes Comprizing Unsubstituted and
Methylated Moieties
Preetinder S. Virk

Ab Initio Reaction Path Analysis of Catalytic Reactions: Benzene Hydrogenation and
Cyclohexane Dehydrogenation

Mark Saeys

M.F. Reyniers

Matthew Neurock

Guy B. Marin

Reaction Network Identification in High-Temperature Polymerization of N-Butyl Acrylate: a
Simultaneous Parameter Estimation Approach

Felix S. Rantow

Masoud Soroush

Michael C. Grady

Kinetic Modeling of the Vinyl Chloride Suspension Polymerization
Joris Wieme

M.F. Reyniers

Guy B. Marin
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Niket Kaisare
Soumitra Deshmukh
Dionisios G. Vlachos

281g Density Functional Theory Investigation of the Hydrolysis and Condensation of Polysilicic
Acid: a Mechanistic and Energetic Analysis
Charles L. Schaffer
Kendall T. Thomson

281h A Theoretical Kinetic Investigation of Arsenic and Selenium in Combustion Flue Gases
David R. Urban
Jennifer Wilcox

281i Evidence of a Two Step Mechanism in Electronic Structure Selective Single-Walled Carbon
Nanotube Reactions
Monica Usrey
Ethan S Lippmann
Michael S. Strano
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Chair: Panagiotis D. Christofides
Vice Chair: Cameron F. Abrams

309a Hierarchical Multiscale Stochastic Simulations
Abhijit Chatterjee
Dionisios G. Vlachos

309b Developing a Reduced Order State Space Model for a Thin Film Deposition Process
Cihan Oguz
Martha A. Gallivan

309¢c Development of Approximate Growth Models to Control Thin-Film Deposition Using
Stochastic Differential Equations
Amit Varshney
Antonios Armaou

309d From Atomistic to Mesoscale Models: Coarse-Graining Techniques
Naresh Chennamsetty
Henry Bock
Keith E. Gubbins
Jérg Silbermann
Sabine H. L. Klapp
Martin Schoen

309e Coarse-Graining the Actin Filament from Atomistic Simulations
Jhih-Wei Chu
GREGORY A. Voth

309f Development of Coarse-Grained Force Fields for Polymer-Tethered Silsesquioxanes
Elaine R. Chan
Alberto Striolo
Clare McCabe
Peter T. Cummings
Sharon C. Glotzer



309g

309h

Coarse-Grained Molecular Dynamics Simulations of Polymer Melts: Crossover from the
Rouse to Reptation Regime

Praveen K. Depa

Janna K. Maranas

An Equation-Free Probabilistic Steady State Approximation: Dynamic Application to the
Stochastic Simulation of Chemically Reacting Systems

Howard Salis

Yiannis Kaznessis

Session 325 - Fundamentals of Surface Reactivity from Surface Spectroscopy
Chair: Will Medlin
Vice Chair: William F. Schneider

325a

325b

325¢c

325d

325e

325f

325g

Structure-Function Relationships in Pd-Au Catalysts
D. Wayne Goodman

The Transition State for Alkyl Hydrogenation on Pt
Andrew J. Gellman
Pingping Ye

Characterization of Highly Dispersed Supported Metals: Spectroscopic Methods to
Investigate the Metal, Ligands, and Metal-Support Interface
Bruce C. Gates

Dynamic Electronic and Molecular States of Surface Mo Species in Mo/Hzsm5 Catalyst: in
Situ Uv Raman and Uv-Vis Drs Spectroscopy Studies during Ch4 Aromatization

Israel E. Wachs

hanjing tian

Bridging the Liquid Gap: in-Situ Vibrational Spectroscopy of Solid-Liquid Catalytic Interfaces
Christopher T. Williams

Mechanistic Studies of the Reaction of Organosulfur Compounds on Metal Oxide Single

Crystal Surfaces
barr Halevi

Study of Spherosiloxane Adsorption on Metal Surfaces
Dylan C. Kershner
J. Will Medlin

Session 326 - INVITED: Frontiers in Chemical Reaction Engineering
Chair: Jan J. Lerou
Vice Chair: Carmo J Pereira

326a

326b

326¢

Challenges in the Field of Catalysis — Implications for Chemical Reaction Engineering
Alexis T. Bell

Heterogeneous Catalysis from First Principles
Jens K. Norskov

Frontiers in Multiphase Flow Reaction Engineering
Sankaran Sundaresan



326d New Developments in Polymer Reaction Engineering
Massimo Morbidelli

Quantitative Cellular Immunology: a New Frontier for Chemical Engineering Research
Arup K. Chakraborty

Session 346 - Computational Fluid Dynamics in Chemical Reaction Engineering
Chair: Anthony G. Dixon
Vice Chair: Nitin H. Kolhapure

346a Application of Computational Fluid Dynamics in Liquid Reactions
Genong Li
Ying Liu
Rodney O. Fox
Graham Goldin

346b Using Discrete Element Method to Predict a Priori Particle Void Fractions for Use in CFD
Simulations of Packed Beds
Paul Witt
Joerg Theuerkauf
Hua Bai

346¢ CFD-Based Compartmental Mixing Model for Single Phase Stirred Tank Reactors
Debangshu Guha
M.P. Dudukovic
P.A. Ramachandran

346d Issues in CFD Prediction of Rate Related Processes in Stirred Tanks
Minye Liu
Richard K. Grenville

346e Comparison of Low Effectiveness Catalyst Particles in Fixed Beds Using CFD with
Heat Sinks
M. Ertan Taskin
Anthony G. Dixon
Hugh Stitt
Michiel Nijemeisland

346f Thermal Cracking and Coke Formation inside Tubes of Petrochemical Fired Heaters
Jose Roberto Nunhez
B. A. Souza
E. M. Matos
R. Guira

3469 Two Fluid Models for Simulating Multiphase Reactions in Bubble Columns
L. Srinivasa Mohan



Session 356 - Fundamentals of Surface Reactivity from Ab Initio Modeling
Chair: Suljo Linic
Vice Chair: John Kitchin

356a

356b

356¢

356d

356e

356f

3569

356h

Kinetic Modeling of Nitrous Oxide Decomposition on Fe-Zsm-5 Based on Parameters
Obtained from a Comprehensive Dft Study

Andreas Heyden

Alexis T. Bell

Frerich J. Keil

Nano-Scale Effects in the Reactivity of Pt Clusters toward Co Oxidation
Ye Xu

William A. Shelton

William F. Schneider

Heterogeneous Catalysis by Gold: Dft Investigations of O2 Interactions with Oxide
Supported Gold Materials

Suljo Linic

Siris Laursen

Peter Larkowski

Promotional Effect of Fe on the Wgs Activity of Pd and Pt Based Catalysts
Shampa Kandoi

Lutz Koerner

Franz Keller

James A. Dumesic

Manos Mavrikakis

Insights into the Electrochemical Oxygen Reduction Reaction through Density
Functional Theory

Matthew P. Hyman

Will Medlin

Light Alkane Dehydrogenation Activity for [Gah]** Sites Involving Two Framework Aluminum
in Ga-Hzsm-5 Catalysts: a Dft Pathway Analysis

Yogesh V. Joshi

Kendall T. Thomson

Catalytic Role of Defective Carbon Substrates in the Dissociation of Water
Milen K. Kostov

Erik E. Santiso

Aaron M. George

Marco B. Nardelli

Keith E. Gubbins

Theoretical Studies of Oxygen Reduction Intermediates on Pt - Co Alloys
Eduardo J. Lamas
Perla B. Balbuena



Session 384 - Ab Initio Based Dynamics and Kinetics
Chair: Marc Garland
Vice Chair: William F Schneider

384a

384b

384c

384d

384e

384f

3849

384h

384i

Dft Studies of the Decomposition of the Radical Ooh on Pt-Based Clusters and Surfaces
Sergio R. Calvo
Perla B. Balbuena

Theoretical Insights into Chemistry and Catalysis at the Aqueous Metal Interface
Matthew Neurock

The Role of Hydrogen Bonding Interactions in Acidic Sugar Degradation Pathways: an Ab
Initio Molecular Dynamics Approach

Xianghong Qian

Mark Nimlos

David Johnson

Mike Himmel

Efficient Methods for Finding Transition States in Chemical Reactions: Comparison of
Improved Dimer Method and Partitioned Rational Function Optimization Method
Andreas Heyden

Alexis T. Bell

Frerich J. Keil

Confinement Effects on the Isomerization Kinetics of Small Hydrocarbons
Erik E. Santiso

Keith E. Gubbins

Aaron M. George

Marco Buongiorno-Nardelli

An Ab Initio Investigation of Mercury Oxidation in Combustion Flue Gases
Jennifer Wilcox

Paul Blowers

Jost O. L. Wendt

An Ab Initio Investigation of Hydrocarbon Radical Beta-Scission Reaction Kinetics
Xiaobo Zheng
Paul Blowers

Hydrogen Abstraction Reaction of Hydrofluorocarbons by the Hydroxyl Radical. a Hybrid
Density Functional Theory with Specific Reaction Parameter Study

Saravanan Swaminathan

Sean Mikel

Donald P. Visco

Titus V. Albu

Use of Ab Initio Calculations to Estimate Global Warming Potentials for Hbrfc's:
Atmospheric Lifetimes and Radiative Forcing Results

Paul Blowers

Kyle Marr

Fred Durham



Session 413 - Multiphase Reaction Engineering
Chair: Patrick L. Mills
Vice Chair: M. P. Dudukovic

413a

413b

413c

413d

413e

413f

4139

Multiscale Averaging Methods for Diffusion-Convection-Reaction Models
Vemuri Balakotaiah

Bubble Sizes in Agitated Solvent/Reactant Mixtures Used in Heterogeneous Catalytic
Hydrogenation

Alvin Nienow

Binjie Hu

Andrzej W Pacek

Hugh Stitt

Effect of Elevated Pressure on the Performance of Slurry Bubble Columns
Vinit P. Chilekar

John Van der Schaaf

J. Ruud Van Ommen

Ben F. M. Kuster

Johan T. Tinge

Jaap C. Schouten

Heat Transfer Coefficient Measurements in High Pressure Bubble Column
Chengtian Wu

Muthanna H. Al-Dahhan

Anand Prakash

An Algorithm for Predicting the Hydrodynamics and Mass Transfer Parameters in Slurry
Bubble Column Reactors for Fischer-Tropsch Synthesis

Laurent Sehabiague

Romain O. Lemoine

Arsam Behkish

Badie I. Morsi

Effects of Temperature, Pressure, and Oxygen Solubility in Liquid Phase Oxidation
of Cyclohexane

Radmila Jevtic

Keshav C. Ruthiya

Milorad P. Dudukovic

Study of Gas-Liquid Volumetric Mass Transfer in Bubble Column Reactors Using Axial
Dispersion Model

Lu Han

Muthanna H. Al-Dahhan

Session 447 - Atomistic Simulation of Catalytic Performance
Chair: Marc-Olivier Coppens
Vice Chair: Kendall T. Thomson

447a

Theoretical Insights into Alkylation Catalysis over Polyoxometalates
Michael J. Janik

Robert J. Davis

Matthew Neurock



447b

447c

447d

447e

447f

Density Functional Study of the Mechanism of the Catalytic Activity of a
“Vanadate/Pca/H,0," Reagent

Rustam Z. Khaliullin

Alexis T. Bell

Martin Head-Gordon

Dft Study of Methane to Acetic Acid Conversion by Pd(ll) in Sulfuric Acid
Shaji Chempath

Mark Zerella

Arup Chakraborty

Alexis T. Bell

Hydrogen Peroxide Formation and Propylene Epoxidation on Gas-Phase Au Clusters
Ajay M. Joshi

W. Nicholas Delgass

Kendall T. Thomson

Multiscale Modeling of Catalytic Activity: from Single Crystals to Defected and
Polycrystalline Materials

Soumitra Deshmukh

Abhijit Chatterjee

Dionisios G. Vlachos

Alkali-Promotion in Heterogeneous Catalysis: Dft Study of the Impact of Alkalis on a Number
of Elementary Dissociation Surface Reactions

Suljo Linic

Jeb Adams

Session 478 - Synthesis and Characterization of Nanostructured Catalytic Materials
Chair: Daniel F. Shantz
Vice Chair: Christopher T. Williams

478a

478b

478c

478d

Calixarenes as Scaffolds for Catalytic Structures
Justin Notestein

Alexander Katz

Enrique Iglesia

Synthesis of Dimethyl Carbonate, Dimethoxy Methane, and Methyl Formate on Cu-Y and Cu-
Zsm-5

Alexis T. Bell

lan J. Drake

Yihua Zhang

Tuning the Electronic and Molecular Structures of Catalytic Active Sites with Oxide Support
Nanoligands

Elizabeth I. Ross

Israel E. Wachs

A. Burrows

C. Kiely

Synthesis and Characterization of Dendrimer-Stabilized Bimetallic Pt-Cu Nanoparticles
Hong Xie

Christopher T. Williams

Harry J. Ploehn



478e

478f

4789

Characterization and Kinetic Evaluation of Dendrimer-Derived Bimetallic Catalysts for the
Selective Hydrogenation of 3,4-Epoxy-1-Butene

Dongxia Liu

John Monnier

Christopher T. Williams

Characterization of Organsulfonic Acid-Functionalized Mesoporous Silica
Isa K. Mbaraka
Brent H. Shanks

Support Effect on the Size of Au Particles on Functionalized Amorphous Silica
Viviane Schwartz

David R. Mullins

Wenfu Yan

Sheng Dai

Steven H. Overbury

Session 503 - Hybrid Multiscale Simulation
Chair: Richard D. Braatz
Vice Chair: Prasenjeet Ghosh

503a

503b

503c

503d

503e

503f

Guidelines for the Design of Multiscale Simulation Codes
Richard D. Braatz

Yuan He

Richard C. Alkire

Multiscale Modeling of Structure and Phase Behavior in Heterogeneous Lipid Bilayers
Sandra Bennun-Serrano

Allison N. Dickey

Roland Faller

Exploring the Allostery of Actin Filaments Via Molecular Dynamics Simulations and Coarse-
Grained Analysis

Jhih-Wei Chu

GREGORY A. Voth

Input Output Optimal Control of Multi-Scale Systems Using Adaptive Policy Iteration
Eduardo J. Dozal-Mejorada
B. Erik Ydstie

Dynamic Optimization of Stochastic Systems Using in Situ Adaptive Tabulation
Amit Varshney
Antonios Armaou

Predictive Control of Thin Film Deposition Using Stochastic Pdes
Dong Ni
Panagiotis D. Christofides



Session 559 - Simulations Methods in Materials Processing
Chair: Dimitrios Maroudas
Vice Chair: Marc-Olivier Coppens

559a
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559f

5599

559h
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Molecular Models of Mcf and Sba-15 and Gas Adsorption: a Molecular Simulation Study
Supriyo Bhattacharya

Benoit Coasne

Francisco R. Hung

Keith E. Gubbins

Patterning Nanoparticles in Structured Block Copolymer Thin Films
Dapeng Cao
Jianzhong Wu

Optimal Porosity Distribution in Nanoporous Catalysts
Marc-Olivier Coppens

Stefan Gheorghiu

Eivind Johannessen

Study of Geometries and Electronic Properties of Pd and Pd-Ni Alloy Chains on Single-
Walled Carbon Nanotubes

Ling Miao

Babu Joseph

Venkat Bhethanabotla

Multiscale Modeling of Melt Infiltration in Random Fibrous Materials
Wenli Zhang

Karsten E. Thompson

Brian S. Mitchell

Molecular Modeling of Catalysis in Molecular Square Nanocavities
Manohar Murthi
Randall Q. Snurr

Multiscale Modeling of Solvent-Cast Sol-Gel Ceramic Films
Stephen E. Rankin
Xin Li

Multiscale Modeling of the Synthesis of Quantum Semiconductor Nanostructures in
Templated Media

Borislava Kostova

Georgios Karanikolos

Yannis G. Kevrekidis

T.J. Mountziaris

Isostress Molecular-Dynamics Analysis of the Structural Response of Cubic Metallic
Crystals to Hydrostatic Tension

Hadrian Djohari

Frederick Milstein

Dimitrios Maroudas



Session 576 - Multiscale Modeling of Biological Processes and Systems
Chair: Francis J Doyle Il
Vice Chair: Jeremy Edwards
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576e

576f
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Implications of Spatial Organization of Epidermal Growth Factor Receptors
Kapil Mayawala

Dionisios Vlachos

Jeremy S. Edwards

Propagation of Signals within a Collection of Cells
J. Panovska

A. Kummer

R. Ocone

Dynamics of Heterogeneous Cell Populations Growing under Transport Limitations: a
Hybrid, Multi-Scale Model

Jian Feng

Pauline A. Markenscoff

Kyriacos Zygourakis

Model Reduction of Multi Scale Chemical Langevin Equations
Marie-Nathalie Contou-Carrere

Prodromos Daoutidis

Yiannis Kaznessis

Multiscale Stochastic Simulations of the Mitogen Activated Protein (Map) Kinase Cascade
Asawari Samant

Abhijit Chatterjee

Dionisios G. Vlachos

Multiscale Analysis of Feedback Control in Epithelial Patterning Systems
Gregory T. Reeves

Cyrill B. Muratov

Stas Shvartsman

Interaction between DNA Molecules and Fullerenes: Molecular Dynamics Study
Xiongce Zhao

Alberto Striolo

Peter T. Cummings
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