
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-61567-942-3 

Computational Molecular Science 
and Engineering Forum 

Nashville, Tennessee, USA 
8-13 November 2009 

 

Presentations at the 2009 AIChE Annual Meeting 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2009) by AIChE 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2010) 
  
For permission requests, please contact AIChE 
at the address below. 
  
AIChE 
3 Park Avenue 
New York, NY 10016-5991 
 
Phone:  (203) 702-7660 
Fax:  (203) 775-5177 
 
www.aiche.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

Coarse-Grained Lattice Monte Carlo Simulations of Continuous Systems ...................................................................... 1
Xiao Liu, Warren D. Seider, Talid Sinno 

 

Fast Lattice Monte Carlo Simulations of Soft Materials .................................................................................................... 2
Qiang Wang 

 

Direct Simulation Approach for Computing the Interfacial Free Energy for Nucleation From Solution ..................... 3
Nathan Duff, Baron Peters 

 

Simulations of Phase Transitions, Metastability, and Nucleation Via Spatial Updating and Tempering 
Techniques.............................................................................................................................................................................. 4

G. Orkoulas 
 

Multiscale Optimization of Coarse-Grained Models Via the Relative Entropy ............................................................... 6
Aviel Chaimovich, M. Scott Shell 

 

Multi-Particle Sampling in Monte Carlo Simulations On Fluids: Efficiency and Extended 
Implementations .................................................................................................................................................................... 7

Ivo Nezbeda, Filip Moucka 
 

A Benchmark Set for Validating and Testing Free Energy Estimation Methods in Molecular Design ......................... 8
Michael R. Shirts 

 

A New Method to Obtain Chemical Potential Differences in Periodic Molecular Simulations....................................... 9
Stan G. Moore, Dean R. Wheeler 

 

GROW: a GRadient-Based Optimization Workflow for Model Building Beyond Manual Intervention .................... 10
Marco Hülsmann, Jadran Vrabec, Astrid Maaß, Thorsten Köddermann, Dirk Reith 

 

Accurate Kirkwood-Buff Integrals From Molecular Dynamics Simulations ................................................................. 11
Rasmus Wedberg, John P. O'Connell, Günther Peters, Jens Abildskov 

 

A Simple Simulation Method for Calculating the Free Energy of Atomic Solid ............................................................ 12
Sang Kyu Kwak 

 

Limitations and Recommendations for the Calculation of Shear Viscosity Using Reverse 
Nonequilibrium Molecular Dynamics ................................................................................................................................ 13

Craig M. Tenney, Edward J. Maginn 
 

Study of Proton Transport Using Reactive Molecular Dynamics.................................................................................... 14
Myvizhi Esai Selvan, David J. Keffer, Shengting Cui, Stephen J. Paddison 

 

Field-Biased Molecular Simulation Methods for Hard Sphere Polymer Chains ........................................................... 16
J. Richard Elliott, Amir Vahid 

 

Field Theoretic Simulations in the Gibbs Ensemble ......................................................................................................... 17
Robert A. Riggleman, Glenn H Fredrickson 

 

High-Throughput Catalysis and Information Management ............................................................................................ 18
Michael Doyle 

 

Modeling Electronic and Steric Effects On An Immobilized (salen)Mn Catalyst .......................................................... 19
Gloria A. E. Oxford, Randall Q. Snurr, Linda J. Broadbelt 

 

Environmental Effects On Catalytic Activity at the RuO2(110) Surface........................................................................ 20
Hangyao Wang, William F. Schneider 

 

Ion Adsorption and Electrode-Electrolyte Interfacial Structure Effects On Oxygen Adsorption ................................ 21
Kuan-Yu Yeh, Michael J. Janik 

 

Cluster-Expansion-Based Modeling of the Coverage Dependence of Adsorbate Binding at a Metal 
Surface .................................................................................................................................................................................. 22

David J. Schmidt, William F. Schneider, Wei Chen, Christopher M. Wolverton 
 

Step Formation On Yttria-Stabilized Zirconia: Combining DFT and Reactive Force Fields to 
Interpret Surface Characterization.................................................................................................................................... 23

Adam D. Mayernick, Michael J. Janik, Adri C.T. van Duin, Matthias Batzill 
 

Water Adsorption Behavior On Unique Titanium Dioxide Polymorph (TiO2-B) Facets.............................................. 24
Xiaohua Lu, Vega Lew, Xiaojing Guo, Linghong Lu 

 

Structural and Dynamic Properties of Interfacial Water at the Silica Surface .............................................................. 25
Dimitrios Argyris, Paul D. Ashby, Alberto Striolo 

 

The Role of Pore Size and Polar Functional Groups in Hydrogen Adsorption in Metal Organic 
Frameworks ......................................................................................................................................................................... 26

Nethika S. Suraweera, Ruichang Xiong, Johnathan P. Luna, Donald M. Nicholson, David J. Keffer 
 

A Computational Study of the Behavior of Ionic Liquids Confined Inside Nanoporous Carbons ............................... 27
Joshua D. Monk, Ramesh Singh, Francisco R. Hung 

 



Theoretical Study On the Kinetics and Mechanisms of the Oxidation of Phenol by Advanced 
Oxidation Processes: Some Insights On QM Calculations as Applied to Chemical Engineering Studies .................... 28

Bruno Ramos, Antonio Carlos S. C. Teixeira 
 

Mechanism Development for Combustion of Morpholine ............................................................................................... 29
Nicole Labbe, Phillip R. Westmoreland, Arnas Lucassen, Patrick Oßwald, Ulf Struckmeier, Katharina Kohse-
Höinghaus, Tina Kasper, Nils Hansen, Terrill A. Cool 

 

Mechanistic Modeling of PLGA Microparticle Drug Delivery Systems ......................................................................... 31
Ashlee N. Ford, Daniel W. Pack, Richard D. Braatz 

 

Ca2+- Phospholipids Interactions: Insights Into Membrane Fusion Mechanisms .......................................................... 32
Zeena Kas Issa, Charles W. Manke, Bhanu P. Jena, Jeffrey J. Potoff 

 

Development of the TraPPE Force Field for Phospholipids ............................................................................................ 33
Navendu Bhatnagar 

 

Thermodynamics of Protein-Mediated Membrane Deformation – Application to Clathrin Dependent 
and Clathrin Independent Endocytosis.............................................................................................................................. 34

Neeraj J. Agrawal, Ravi Radhakrishnan 
 

Virtual Screening of Quenchers for the Signal 3-Hydroxypalmitic Acid Methyl Ester in Ralstonia 
Solanacearum....................................................................................................................................................................... 35

Alejandro Alvarez, Adriana Bernal, Andrés F. González 
 

Estimation of Enthalpies of Formation of Biomolecules as Potential Biofuel Components: Comparison 
of Group Contribution and G3(MP2) Methods ................................................................................................................ 36

Weisin Chai, Kevin N. West, James H. Davis Jr. 
 

Anomalous and Single-File Diffusion for Fluids Confined in Microporous Carbons: Activated 
Carbon, Carbon Replicas, and Carbon Nanotube Systems ............................................................................................. 37

Joshua D. Moore, Keith E. Gubbins 
 

Molecular Dynamics Studies On the Rheological Properties of Silica Nanoparticles Embedded 
Polyethylene Melt Using a Coarse-Grained Model ........................................................................................................... 38

Yangyang Shen 
 

Mechanistic Dynamics of Single Chains in Dense Liquids Under Shear Flow ............................................................... 39
Jun Mo Kim, Brian Edwards, David Keffer, Bamin Khomami 

 

First Principles Theoretical Analysis of Doping in II-VI Compound Semiconductor Nanocrystals............................. 40
Tejinder Singh, T. J. Mountziaris, Dimitrios Maroudas 

 

Modeling of Bulk Metallic Glass Membranes for H2 Separation/Purification............................................................... 41
Stephen L. Garrison, Kyle Brinkman, Paul Korinko, Thad Adams 

 

On the Mechanism of Proton Transport in Model Perfluorosulfonic Acid Systems: Ab Initio 
Molecular Dynamics Simulations ....................................................................................................................................... 42

Bradley Habenicht, Stephen Paddison 
 

Energetics of Proton Transfer of Hydrated Perfluorosulfonic Acids .............................................................................. 43
Shenghong Zhang, Stephen Paddison, David Keffer 

 

Displacement Pathways in Bismuth Pyrochlores .............................................................................................................. 44
Beverly Brooks Hinojosa, Juan C. Nino, Aravind R. Asthagiri 

 

First-Principles Theoretical Analysis of Pure and Hydrogenated Crystalline Carbon Phases and 
Nanostructures..................................................................................................................................................................... 45

Tejinder Singh, Michael J. Behr, Eray S. Aydil, Dimitrios Maroudas 
 

Ab Initio Crystal Structure Prediction of Flexible Molecules .......................................................................................... 46
Andrei V. Kazantsev, Panos G. Karamertzanis, Claire S. Adjiman, Constantinos C. Pantelides 

 

3D Modeling of Wax Deposition in Oil/Water Stratified Flow ........................................................................................ 48
Zhenyu Huang, H. Scott Fogler 

 

First Principles Based Simulations of Steam Cracking of Ethane/Propane and Ethane/Butane 
Mixtures ............................................................................................................................................................................... 49

Maarten K. Sabbe, Kevin M. Van Geem, Marie-Françoise Reyniers, Guy B. Marin 
 

Building Kinetic Models for the Liquid Phase: Hydrocarbon Autoxidation .................................................................. 57
Richard H. West, Amrit Jalan, William H. Green 

 

Mechanism Development for Combustion of Morpholine, a Model Compound for Oxygen- and 
Nitrogen-Containing Fuels.................................................................................................................................................. 63

Nicole Labbe, Phillip R. Westmoreland, Arnas Lucassen, Patrick Oßwald, Ulf Struckmeier, Katharina Kohse-
Höinghaus, Tina Kasper, Nils Hansen, Terrill A. Cool 

 

Investigation of Reactive Center Substituent Effects On the Primary Reaction Classes During Silicon 
Hydride Pyrolysis: Novel Methodology for Arrhenius Parameter Estimation............................................................... 65

Andrew J. Adamczyk, Marie-Françoise Reyniers, Guy B. Marin, Linda J. Broadbelt 
 

Hydrogen Production From Carbohydrates by Reactive Dynamics with the Reactive Force Field............................. 67
Luzheng Zhang, Robert Lee 

 



Integration of EFPS and PROVISION for Hybrid Cracking in Modern Cracking Furnace Design ........................... 68
Harry Wang, Bruce Evans 

 

Theoretical Investigation of the Asymmetric Alkylation of Benzaldehyde in Presence of Organozinc 
Reagents ............................................................................................................................................................................... 87

Klaus B. Stark, Xenophon Krokidis, Andreas Bick 
 

Surface Atomic Distribution and Water/Atomic Oxygen Adsorption On Pt-Co Alloys ................................................ 88
Pussana Hirunsit, Perla B. Balbuena 

 

Chemical Erosion of Silica Nitride Ceramics .................................................................................................................... 89
Jan Andzelm, Jennifer Synowczynski, Jeffrey Swab 

 

Density Functional Theory Studies of Doping in Both Bulk- and Surface-State Titania............................................... 90
Run Long, Niall J. English 

 

Study of Cobalt Surface and Crystal Defect Behavior Using a Reactive Force Field (ReaxFF) ................................... 91
Matthew R. LaBrosse, Adri C.T. van Duin, J. Karl Johnson 

 

First-Principles Theoretical Analysis of Doping in II-VI Compound Semiconductor Nanocrystals ............................ 92
Tejinder Singh, T. J. Mountziaris, Dimitrios Maroudas 

 

The Configurational Correlation: Relating Ab Initio Energies of Surface Oxides Across Transition 
Metal Surfaces...................................................................................................................................................................... 93

Spencer D. Miller, John R. Kitchin 
 

Utilization of Molecular Simulations in Aerospace Materials: Simulation of Thermoset 
Resin/Graphite Interactions................................................................................................................................................ 94

Andrea R. Browning 
 

Biomolecular Transport and Adsorption in Porous Polymer Adsorbent Media.......................................................... 102
Enrico Riccardi, Jee-Ching Wang, Athanasios I. Liapis 

 

Atomistic & Multiscale Modeling of PET ........................................................................................................................ 108
Qifei Wang, David J. Keffer, Simioan Petrovan, Brock Thomas 

 

Transferable Intermolecular Potentials for Carboxylic Acids and Their Phase Behavior.......................................... 109
Amir Vahid, Neil H. Gray, J. Richard Elliott 

 

Improved Conformational Sampling for Reaction Ensemble Monte Carlo Simulations ............................................ 110
Thomas W. Rosch, Wei Shi, Jindal K. Shah, Edward J. Maginn 

 

Computational Exploration of Metal Complexes for Stress-Strain Modulation .......................................................... 111
Berend Christopher Rinderspacher, Jan W. Andzelm, Robert H. Lambeth, Adam M. Rawlett 

 

Quantum Chemistry Simulation of the Condensed Phase Reactions of Bisglycinato Copper(II), 
Overturns Accepted Theory ............................................................................................................................................. 112

David A. Gallagher 
 

Calorimetric and Computational Study of the Heat of Reaction for Propylene Oxide Hydrolysis and 
Ozonolysis........................................................................................................................................................................... 113

Ayman D. Allian, Steve Richter, Travis B. Dunn 
 

Molecular and Multi-Scale Simulations of CO2 and N2 Transport in ZSM-5 Zeolite Membranes with 
Framework Substitutions.................................................................................................................................................. 114

David A. Newsome, Anton J. Dammers, Marc-Olivier Coppens 
 

Linking Diffusion Map Variables with Equation-Free Multiscale Atomistic Computations ...................................... 116
Ioannis G. Kevrekidis, Benjamin Sonday, Mikko Haataja 

 

From Electrons to Reactive Flow: Coupling First-Principles Statistical Mechanics with Continuum 
Level Simulations............................................................................................................................................................... 117

Sebastian Matera, Karsten Reuter 
 

An Accurate Multiscale Simulation Algorithm for Spatially Inhomogeneous Chemical Reaction 
Systems ............................................................................................................................................................................... 118

Krishna A. Iyengar, Leonard A. Harris, Paulette Clancy 
 

Molecular Modeling of the Gas Separation in Hybrid Inorganic-Organic Polymeric Membrane ............................. 119
Zhenxing Wang, Luke Achenie, S. Ted Oyama 

 

Improved Analysis of Single-Molecule Force-Spectroscopy Data for Extracting Free Energy Barrier 
Heights and Barrier Crossing Rates................................................................................................................................. 120

Arijit Maitra, Gaurav Arya 
 

Single Event Microkinetic Modeling of n-Hexane Hydroisomerization On Pt/H-ZSM-5 ........................................... 121
Joris W. Thybaut, Indranil R. Choudhury, Johan A. Martens, Joeri F.M. Denayer, Guy B. Marin 

 

Examine the Diffusive Behavior of Different Combinations of Ethanol and Water within An 
Amorphous Mixture of PDMS and High Silica ZSM-5 Zeolite by Molecular Simulation .......................................... 148

Paul F. Harten 
 

The Fourier Correlation Method for Predicting Diffusivities in Multicomponent Mixtures Simulated 
by Molecular Dynamics..................................................................................................................................................... 149

Dean R. Wheeler, Joseph W. Nichols 
 



Prediction of Environmental Impact of Energetic Materials in Silico .......................................................................... 150
Nandhini Sokkalingam, Jeffery J. Potoff 

 

A Complete Multiscale Modeling Approach for Polymer-Clay Nanocomposites......................................................... 151
Maurizio Fermeglia, Giulio Scocchi, Sabrina Pricl, Jan-Willem Handgraaf, Johannes Fraaije, Paola Posocco 

 

Investigation of Epoxy Network Formation by Simulation and Experiment ............................................................... 153
Michael Aldridge, Chandrashekar Shankar, Changgua Zhen, John Kieffer 

 

Investigations of Ring Opening Metathesis Polymerization (ROMP) of Cross-Linked 
Dicyclopentadiene (DCPD) Networks .............................................................................................................................. 154

Chandrashekar Shankar, Changgua Zhen, Michael Aldridge, John Kieffer 
 

Interactions of Epoxy-Based Polymers with Carbon Nanotubes Studied by Molecular Modeling............................. 155
Andreas Bick, Klaus B. Stark 

 

Design of Polymer Scaffolds for Supported Catalysts Using Molecular Simulations .................................................. 156
Andrew Swann, Wei Zhang, Peter J. Ludovice, Marcus Weck 

 

A Mulitscale Simulation Approach to Issues in Drug Delivery...................................................................................... 157
Simon C. McGrother, Johannes Fraaije 

 

From Molecules to Life: Multiscale Models in Biology .................................................................................................. 158
Yiannis N. Kaznessis 

 

Modeling the Hydrophobic Effect by Coupling Solutes to a Lattice Gas...................................................................... 160
Amish J. Patel, David Chandler 

 

Molecular Dynamics Simulations of Complex Formation Between Poly(styrene sulfonate) and 
Poly(allylamine hydrochloride), and Poly(acrylic acid) and Poly(allylamine hydrochloride)..................................... 161

Nazish Hoda, Ronald G. Larson 
 

Simulation Studies of Surfactant Interactions with Carbopol-Type Ionic Polymer Gels ............................................ 162
Aleksey Vishnyakov, Andrei Potanin, Alexander V. Neimark 

 

Atomistic and Mesoscale Modelling of Poly(methyl methacrylate) in Order to Understand Its 
Structural and Dynamical Properties .............................................................................................................................. 163

Karl N. Kirschner, Elena Algaer, Hossein A. Karimi, Florian Müller-Plathe, Dirk Reith 
 

On the DPD Parameter Estimation From Atomistic / Quantum Mechanics Information .......................................... 164
Maurizio Fermeglia, Paola Posocco, Sabrina Pricl, Johannes Fraaije, Jan-Willem Handgraaf, Peter Deglmann, 
Vandana Kurkal-Siebert, Horst Weiss 

 

Combined Fluctuating Hydrodynamics and Molecular Dynamics Simulations........................................................... 166
Jhih-Wei Chu 

 

Author Index 




