Computational Molecular Science
and Engineering Forum

Core Programming Topic at the 2011 AIChE Annual Meeting

Minneapolis, Minnesota, USA
16-21 October 2011

ISBN: 978-1-61839-740-9



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2011) by AIChE
All rights reserved.

Printed by Curran Associates, Inc. (2012)

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

Database Driven Discovery of Materials and Catalysts..............c.ccocoiiiiiiiiiiiniiiiiicetceeeee st 1
Thomas Bligaard

Fuels and Chemicals From Biomass: Challenges and Opportunities From a Systems Perspective.................ccccceceee 2
Prodromos Daoutidis

Materials Design Workbench: An Open-Access Database for Materials and Molecular Design .................c..cccccoee 3

Glen Allen Ferguson, Jeff Greeley, Peter Zapol, Larry A. Curtiss, Svetlozar Evtimov Nestorov, lan T. Foster,
David Landis, Jens Strabo Hummelshaj, Karsten W. Jacobsen, Thomas Bligaard, Jens Norskov
Model-Based Design of CatalySts .............cocooiiiiiiiiiiiiiiieeereet ettt ettt sttt ebeestesbe et ebeestesbeenbeeanenee 5
W. Nicholas Delgass, Mahdi Abu-Omar, James M. Caruthers, Fabio Ribeiro, William F. Schneider, Kendall T.
Thomson, Grigori Medvedev, Jun Wang, John Clay, Mary Jones, Wen-Sheng Lee, Jorge Pazmino, Kaiwalya
Sabnis, Mayank Shakhar, Stephen D. Stamatis, Jeffery M. Switzer, D. Keith Steelman, Nicholas Travia, W. Damion
Williams, Silei Xiong

Mechanistic Study of Methane Hydrate Nucleation Under Realistic Conditions..................ccccooiriininiinniininninceee 7
Brandon C. Knott, Michael F. Doherty, Baron Peters

Development of a Coarse -Grained Model, and Its Application to Free Energy Studies In Proteins............................. 8
Spyridon Vicatos, Anna Rychkova, Anatoly Dryga, Arieh Warshel

Coarse-Graining Proteins Using Relative Entropy Theory............cccoiiiiiiiiiiiieeeee e 9

M. Scott Shell, Scott Carmichael, Aviel Chaimovich

A Multi-Scale Modeling Study of MDH-Catalyzed Methanol Oxidation: The Effect of the Ion In the

ENZYIME ACEIVE ST .....ceeiiiiiiiieiet ettt et b et b e h e e bt e st e s bt e st e bt ea b e sbeeabesbeeabesbeenbe bt eatenbeesbenbeenean 10
Purnima Kharidehal, Daniela S. Mainardi

Dynamics and Control of Aggregate Thin Film Surface Morphology for Improved Light Trapping:

Implementation On a Large-Scale Kinetic Monte-Carlo Simulation
Jianqiao Huang, Xinyu Zhang, G. Orkoulas, Panagiotis D. Christofides

A Predictive Control Approach for Thin Film Growth of Photovoltaic Systems..................coocoeiiiniiiiiiniiiees 33
Ali Rahnamoun, Antonios Armaou

Moment Closure for Chemical ReACHONS ...........cc.ooiiiiiiiiiiiiii et 35
Yiannis Kaznessis, Fatemeh Ghasemi

Multiscale Analysis and Simulation of Bubbly FIOW ..............cccooiiiiiiiiiitee e 36
Ning Yang, Zongying Wu, Jianhua Chen, Jinghai Li

A Fast Hybrid Molecular Dynamics Method for Estimating Gas Diffusion In Polymeric Glasses.............................. 37
Yingying Jiang

Solvent Effect On the Ultrafast Spectra In Water Solution: Explicit and Implicit Solvation ...................c..ccocoeenn 38
Yun-Kui Li, Han-Yu Wu, Quan Zhu, Ke-Xiang Fu, Xiang-Yuan Li

Precise Simulation of Freezing Transitions ..............cocooiiiiiiiiiiiiii et 39

Michael Nayhouse, Ankur M. Amlani, G. Orkoulas

Small Molecule Solvation Free Energy: Enhanced Conformational Sampling Using Expanded
Ensemble Molecular Dynamics SImMulation ..............coooooiiiiiiiiiiii ettt et 40
Andrew S. Paluch, David L. Mobley, Edward J. Maginn

Efficient, Precise and Accurate Methods of Calculating Solid-Phase Free Energies by Molecular

SEMUIATION ...t 41
Tai Boon Tan, Andrew J. Schultz, David A. Kofke

Dissipative Particle Dynamics Simulations Involving Chemical Reactions .............c...coccooeniiiininiininiininiceee. 42
John K. Brennan, Martin Lisal, Joshua D. Moore, Sergei Izvekov

Rigid Body Constraints In Molecular Dynamics Simulations Optimized for Graphics Processing Units ................... 44

Trung D. Nguyen, Carolyn L. Phillips, Joshua A. Anderson, Sharon C. Glotzer
Large Scale Distributed Computing Calculations of Binding Free Energies Using Folding@Home and

GPU Simulations of Proteins USINg OPenIMIM ............c.cooiiiiiiiiiiiiiiieiieeite ettt ettt ettt e sttt e sateebeesiteenbeesaneenee 45
Michael R. Shirts

Sintering Rate and Mechanism of TiO, Nanoparticles by Molecular Dynamics Using GPUs ..............cccccovvvvviiennnnnne. 46
Beat Buesser, Arto J. Grahn, Sotiris E. Pratsinis

Simulation of Nano-Confined Fluids and Colloids Using GPUS .............c..cocoiiiiiiiiiiiiniiinicenecceeeseeesie e 50
Christopher R. lacovella, Peter T. Cummings

GPU Accelerated Monte Carlo Simulations In the Gibbs and Canonical Ensembles..................cccocoiininiininninnnnn. 51
Jason R. Mick, Jeffrey J. Potoff, Eyad Hailat, Vincent Russo, Loren Schwiebert

HOOMD-Blue, General-Purpose Many-Body Dynamics On the GPU................ooccooiiiiiiiiiiiceee e 53

Joshua A. Anderson, Carolyn L. Phillips, Trung D. Nguyen, Sharon C. Glotzer



GPGPU Vs Free Volume: Using Graphics Hardware to Define, Characterize, and Visualize Negative

SPACE IN POLYINETS .......ooiiiiiiiiiii ettt et h e et e bt et esat e e bt e sat e e bt e eabeebee et e e sateembeessneeabeenaeeenees 54
Frank T. Willmore, David S. Simmons, Jack Douglas

Statistical Learning Theory for Protein DyNamiCs ..............coocooiiiiiiiiiiiiiieeeeee e 63
Kevin R. Haas, Jhih-Wei Chu

GPU-Based Acceleration In Linear Algebra, Bioinformatics, and Risk Analysis..............c.cooconniinnninnninncnene. 64

Panagiotis Vouzis, Nick Sahinidis

MD Simulations with Petaflops Sustainable Performance for Trans-Scale Study On Transport and

REACTION PrOCESSES ......co.oiiiiiiiiiiiiiic ettt ettt b e e st e sh e e bbb e sae s 65
Wei Ge, Chaofeng Hou, Ji Xu, Guofei Shen, Feiguo Chen, Xiaowei Wang, Wenlai Huang, Ying Ren, Yongshen
Han, Jinghai Li

Adsorption and Activation of n-Alkanes On a Pdo(101) Thin Film ... 67
Jason F. Weaver, Aravind Asthagiri, Jose Hinojosa Jr., Can Hakanoglu, Abbin Antony, Jeffery M. Hawkins

Multiscale Modeling of the Water-Gas Shift Reaction At the Three Phase Boundary of Pt/TiO2 and

PICEO2 CatalySts......c..ooiiiiiiiiiieiie ettt ettt et e bt ettt s et e bt e e bt e sat e e bt e sat e e bt e sht e e bt e eabeenhte et e e nateebeenhneenbeenas 68
Salai C. Ammal, Sara Aranifard, Andreas Heyden

Understanding of Environment-Dependent Mechanisms of Alkali Promotion In Heterogeneous

Catalysis Using First-Principles Based Monte Carlo Simulation ....................coooiiiiiiiiiiiiee e 69
Hongliang Xin, Suljo Linic

Formic Acid Decomposition On Transition Metals: Trends Through Density Functional Theory

SEUAIES....c .ttt ettt et e bt eh e e bt ea ekt eh e e bt ea e et e e bt e bt e bt et e e bt e a bt eh e e eh e eh e e bt e a b e beeh e e bt eht e beebee bt ebe e benbeens 70
Jessica Scaranto, Lars C. Grabow, Scott D. Tonelli, Jeffrey A. Herron, Suyash Singh, Brandon J. O'Neill, James A.
Dumesic, Manos Mavrikakis

Selective Activation and Conversion of Simple Carboxylic Acids and ESters ...............cccoocoviiiniiniienieeee e 71
Ye Xu, Lijun Xu

Hydrogenation of Lactic Acid to Propylene Glycol and Propanoic Acid: A Selectivity Challenge............................... 73
Suyash Singh, Manos Mavrikakis

Molecular Investigation of Catalytic Isomerization of Glucose to Fructose ................ccoceviiiiininiininiiinineneneeee. 74

Samir H. Mushrif, Nima Nikbin, Stavros Caratzoulas, Vinit Choudhary, Stanley Sandler, Vladimiros Nikolakis,
Dionisios G. Vlachos

Coarse-Graining of Nanocoating Using MARTINI Force Field for Mechanical Property Evaluation....................... 75
Rohan Uttarwar, Jeffrey Potoff, Yinlun Huang

Morphology Dependent Hydrophobic Drug Partitioning in PEO-PCL Micelles Investigated with

Coarse-Grained Molecular DYIMAIICS. .........cocooiiiiiiiiiiiiiee ettt st ettt sb et s bt et e beestesbeeneas 77
Sharon M. Loverde, Michael L. Klein, Dennis E. Discher

A Comparison Between Polymer Salt and Ionomer for Battery Applications .............c..cccoooeiiniiiiininnininneee 78
Kan-Ju Lin, Katherine Li, Janna Maranas

Simulation of Gas Diffusion In Polymer Nanocomposites..................cccooiiiiiiiiiiiiiiiiiiiiiece e 79

Ben Hanson, Venkat Ganesan

Analysis of AFM Results with MD Calculations on Single-Molecule Stretching of Poly(ethylene oxide)

TN Water aNd HEXAME..........cocoooiiiiiiiiii ettt b e et b et b e e bt e bt et e s bt ebe e s bt e st e beest e s bt emtenbeeaeenbeeneen 80
Mangesh Chaudhari, Lawrence R. Pratt

Molecular Dynamics Simulations of An Oxidized Vapor-Grown Carbon Nanofiber and Vinyl Ester

Resin Interactions Leading to a Possible Interphase Formation In the Cured Nanocomposite................c..ccoceeeenennen. 82
Changwoon Jang, Sasan Nouranian, Thomas E. Lacy, Steven R. Gwaltney, Hossein Toghiani, Charles U. Pittman
Jr.

Particle Based Multi-Scale Modeling of the Dynamic Response of Hexahydro-1,3,5-Trinitro-s-

Triazine (RDX): Constant Energy Dissipative Particle Dynamics with Coarse-Grained Density

Dependent POEILIALS .............cccoooiiiiiiiiiii ettt et b et e sttt e bt et e bt e st e s bt e st e bt ea b bt et e beeabe b eaeen 84
Joshua D. Moore, Sergei Izvekov, Martin Lisal, John K. Brennan

Temperature-Accelerated Molecular Dynamics Reveals That Insulin Can Undergo Large-Scale

Conformational Reorganization on Binding to Its Receptor ...............cc.ocooiiiiiiiiiiiniiiiece e 86
Harish Vashisth, Cameron F. Abrams

Multiscale Modeling for Phospholipid Bilayer SImulations..................cccoooiiiiiiiiiii e 87
Emily Curtis

A Coarse Grained Model of Inhibitors to Scavenger Receptor Uptake to LDL.............cc.ccocooiniiiiiininininiceee 88
Michael Tomasini, M. Silvina Tomassone

Multiscale Molecular Modeling of Fullerol-Dendrimer Complexes..............ccccoeiiriiiinieiiininiieneeiereetese e 89
Seung Ha Kim, Monica H. Lamm

Multiscale Modeling of Perfluoropolyether Lubricants with Functional Endgroups..................cc.coccooininiinnninn. 90

Robert Smith, Pil Seung Chung, Lorenz T. Biegler, Myung S. Jhon



Nanoparticles at the Water-Decane Interface: Evidence of Emergent Behavior From Equilibrium

Multi-Scale SIMUIAtIONS ...........ocoiiiiiiiiiii ettt et et e
Heng Fab, Alberto Striolo

Gibbs Ensembe Monte Carlo Simulation of Phase Coexistence Involving Solids Using Periodic

REEIIING ...ttt ettt h et s b et s bt et s bt et e bt et e e bt e bt eb b et e sb e et e ebe et e sbe e beebtennesbeens
Eric Grzelak, Amadeu K. Sum, David T. Wu

Thermodynamics of a Small System In a PT ReSEIVOIT ..........cccoiiiiiiiiiiiiiiiie et
Thijs JH Vlugt, Sondre K Schnell, Jean-Marc Simon, Signe Kjelstrup, Dick Bedeaux

Monte Carlo Simulation Methods for Calculating the Interfacial Properties of Fluid Mixtures near a

SOIA SUFTACE ..ottt ettt b et h e b s at et s b b s at e e be e b e sae s e b eae
Vaibhaw Kumar, Jeffrey Errington

Wang-Landau Simulations for Self-Assembling SyStems...............coccooiiiiiiiiiiiiie et
Katie A. Maerzke, Lili Gai, Peter T. Cummings, Clare McCabe

Incremental Gauge Cell Monte Carlo Simulation Method for Calculating Chemical Potential of Chain

IMIOLECUIES ...ttt ettt e at e et b ettt e bt e et e s bt e et e e eat e ettt e ab e e bt e e ab e e bt e embeenateeabeeebbeeabeenateenbeenaneen
Christopher J. Rasmussen, Aleksey Vishnyakov, Alexander V. Neimark

Accelerating Replica Exchange and Generalized Ensemble Simulations Through Gibbs Sampling In

SEALE SPACE ...ttt ettt et b et et e e a bt e bt sa et et e e e a bt e bt e e et e e bt e e bt e bt e et e e ea bt e bt e eat e e bt e eabe e bee st eenaneeas
Michael R. Shirts, John D. Chodera

Optimization of CBMC Particle Swap Moves for GEMC Simulations...............cc.cccoooiiiiiiiiiiiinieeeeeeeeee e
Peng Bai, J. llja Siepmann

Pure Carbon-Dioxide Gas Absorption In a Counter-Current Foam-Bed Reactor ................c.coccooiniiiininninnncnenns
Amit A. Gaikwad, Ashok N. Bhaskarwar

Optimization of Carbon Capture Systems Using Surrogate Models of Simulated Processes................ccccccoerienenenne
Alison Cozad, YoungJung Chang, Nick Sahinidis, David C. Miller

Performance Characterization of CO2 Capture Materials On Flue Gas Slip Streams ............c..cc.coccooiniinininninnn.
Feng Zheng, Kriston Brooks, Dale A. King, James Cabe, Paul Humble

Process Analysis of CO, Capture with Ionic Liquid Solvent From Flue Gas................ccccoooiiiiiniiiiiinieeeeee
Chen Yanjie, Zhang Xiangping, Zhang Suojiang Sr.

Application of Ionic Liquids In CO2 CaPtULe...........cccooiiiiiiiiiiiniiiierieeteeeet ettt ettt ettt saesseesbesaneseeene
Suojiang Zhang, Xiaochun Zhang

Thermodynamics of Carbon Capture Through Reversible Ionic Liquids............c..ccocoocoiiiiiiiiiniicee
Manish Talreja, Amy Rohan, Jackson Switzer, Maria Gonzdlez Miquel, Swetha Sivaswamy, Kyle Flack, Elizabeth
J. Biddinger, Manjusha Verma, Pamela Pollet, Francisco Rodriguez, Jose Palomar, Charles L. Llotta, Charles
Eckert

First Principles and Classical Simulations of Ionic Liquids for Carbon Dioxide Capture................cccccevveerininnenenne
Bo Zhang, Adri C.T. van Duin, J. Karl Johnson

Computational Design of Reactive Ionic Liquids for CO2 Capture...............c.cccccooiiiiiiiininiiniiiiiiiceccecieene
William F. Schneider, Bhabani Mallik, Chao Wu

Separation of CO2 and H2 Using Acetate and Amino Acid Tonic Liquids .............ccccooiiiiiiniiiiineeeee
Wei Shi, David Luebke, Christina Myers, Dan C. Sorescu

Status of the ReaxFF Reactive Force Field Method and Applications to Combustion, Catalysis and

MAterial FAlUIe........c..oooiiiiiiiiiii ettt et s b et e b ettt e bt eb e et e s bt e bt ebe et e sbe e aeebeeanenbeene
Adri C.T. van Duin, Kaushik Joshi, Sung-Yup Kim, Michael Russo

First-Principles Calculations of the Role of PVP In the Controlled Synthesis of Colloidal Ag

INADOSTIUCTULES ..ottt ettt e et ettt b e e he b e bt e b e bt eabe s bt e b e ebe e b e eatesbeebeebesueesaesneeanesteens
Kristen Fichthorn, Wissam A. Al-Saidi, Haijun Feng

Molecular Model for Reactive Interactions of Water and Carbon Dioxide.................c..coccociiiiinininin,
Lukas Vicek, Panchapakesan Ganesh, Paul R.C. Kent, Adri C.T. van Duin, Ariel A. Chialvo

Noble Gases On Metal Surfaces: New Insights On Adsorption Site Preference.................ccoooviiiiiiiniiniiiniieeee
De-Li Chen, Wissam A. Al-Saidi, J. Karl Johnson

Screening and Design of Additives for Endothermic Fuels From First Principle Reactive Molecular

DIYIAIIIICS ..ottt ettt h et e s bt et e e bt e st e s bt e st e e bt eat e e bt et e e bt em b e e bt e bt eh b et e eh e e bt eheenbesbeenbeeheennenbeene
Quan-De Wang, Xiao-Xiao Hua, Xue-Min Cheng, Juan-Qin Li, Xiang-Yuan Li

The Role of Van Der Waals Interactions In Predicting the Band Gap of Bil3........................cciiii,
Beverly Brooks Hinojosa, Juan C. Nino

Density Functional Theory Research On Mechanisms and Rate-Determining States of Cyclohexanone

Ammoximation Over Titanium SIlicalite-1 ...t
Feng Xin, Yanying QI

Understanding Hydrocarbon Reactivity In Zeolites with Molecular Dynamics Simulations............c...ccccoccnenennenn
Paul M. Zimmerman, Martin Head-Gordon, Alexis T. Bell



A Theoretical Investigation of the Methylation of Olefins by Surface Methyl Groups On Zeolites .......................... 120
Mark N. Mazar, Saleh Al Hashimi, Aditya Bhan, Matteo Cococcioni

Density Functional Theory Study of Propane Ammoxidation Over Mo-V-Te-Nb-O M1 Catalyst............................. 121
Junjun Yu, Muthukumar Kaliappan, Vadim V. Guliants, Ye Xu

Active Sites for Olefin Metathesis On WO; Catalysts : A Density Functional Theory Study .............ccccocceoeninincn. 122
Zhuo Cheng, Cynthia S. Lo

Role of Ceria In Ti0.9Ce0.102 Materials for Adsorptive Desulfurization...................c..cocooiiiiiiiiiniiniiecee 123
Michael J. Janik, Siddharth Sitamraju, Jiahua Guo, Chunshan Song

DFT Study of the Hg Oxidation Mechanism Over the V2O5-TiO2(001) Surface.............cccoceniiiininnininniniincnens 124
Ana Suarez Negreira, Jennifer Wilcox

A New Theoretical Method for Rapid Prediction of Solvation Free Energy In Water.................cococooviniiiniinnnnnn. 125
Shuangliang Zhao, Jianzhong Wu

Solvent Dynamics In Ion Pair Dissociation..............cocooiiiiiiiiiiiiii et 126

Ryan Gotchy Mullen, Joan-Emma Shea, Baron Peters

Reducing the Statistical Error of Free Energy Calculations Through Functional Optimization of Pair
Potential PAtRWAS .........ccooiiiiiiiie ettt ettt s a et h et bt et eh b et bt e bt ettenteebt e beeneebesbeens 127
Tri T. Pham, Michael R. Shirts

Mechanisms and Free Energy Barriers for the Nucleation of Molecular Crystals From the Melt and

From SOIUtION ... 128
Erik E. Santiso, Manas R. Shah, Bernhardt L. Trout

Linking the COSMO-RS Model to Molecular Dynamics Simulations ..............c.ccocoviiiininiiiineeccene 129
Rolf E. Isele-Holder, Brooks D. Rabideau, Ahmed E. Ismail

Field Theoretic Simulations of the Interfacial Properties of Complex Coacervates ................ccoceeverieneneeneneenenenns 130
Robert Riggleman, Glenn H. Fredrickson

The Stochastic Simulation of Isocyanate Amine Polymerization....................c..cccooiiiiiiiiniiiiiicce 131

Erdem Arslan, Atteye H. Abdourazak, Gamini A. Vedage
Molecular Modeling and Simulation for Closed-Loop Liquid-Liquid Immiscibility Behavior of

Poly(ethylene oxide) In AQUeOUS SOIULION ............oooiiiiiiiiiiiiiiiiee ettt e st eb e srte et e st e eaeesnaeeneens 132
Amir Vahid, JRichard Elliott

Polymorph Selection During the Crystallization of Iron Under the Conditions of Earth's Inner Core..................... 133
John Persson, Jason M. Hicks, Caroline Desgranges, Jerome Delhommelle

Predicting the Solubility of Pharmaceutical Solids by Molecular Simulation ................c.cocoiiniiiniiiniiniiincee 134
Andrew S. Paluch, Edward J. Maginn

Measurements of Solvents Properties for CO2 Capture Applications.................ccccoooiiiiiiniiiniiiiniccccee 135
Mohamed S. Elanany

A Comparative Study On the Enhanced Sampling of Small Peptides ................coocooriiiiiiiiiiiceeeee 136
Michael A. Deighan, Jim Pfaendtner

Substrate Binding Affinity and Proton Translocation Studies for Lactose Permease of E. Coli ...................c...c...... N/A

Pushkar Y. Pendse, Jeffery Klauda
Homology Modeling and Molecular Dynamics Simulations of a Bi-Directional Membrane Bound

Hydrogenase From R. Eutropha HI6 .............cocooiiiiiiiiiiii ettt sttt ettt st 138
Shawn A. Buckley, Paul Frymier

Functionalized Calixarene Based Surfaces for Highly Selective Protein Capture .................c.cocociniiiiniininnnninn. 139
Samrish Variyath, Vadim Guliants

Molecular and Coarse-Grained Analysis of Flap Motion In Lipase Enzymes................cccoccoviiiiiiniiininniieeceeee 140

Patrick R. Burney, Jim Pfaendtner
A Molecular Simulation Study of the Adsorption of Polycyclic Aromatic Hydrocarbons and Ozone

On AtmOSPheric 1€ FILIMS ........cc.ooiiiiiiiiii ettt st e b e a et s bt et ebeentesbeenbesstenesbeens 141
Thilanga P. Liyana-Arachchi, Kalliat T Valsaraj, Francisco R. Hung

Characterization of Bimetallic Electrocatalytic Nanoparticles On Boron-Doped Carbon Supports ......................... 143
Zhongtao Zhang, C. Heath Turner

Evaluation of Density Functional Theory (DFT+U) to Describe Doped Cerium Oxide Surfaces..............ccccoeeuenneen. 144
Matthew D. Krcha, Micheal J. Janik, Kerry.M. Dooley

Parameterization of ReaxFF Force Field for Pd-Ceria From First Principles DFT Calculations...............c...c.c...... 145

Thomas Patrick Senftle, Adri C.T. van Duin, Michael Janik
Determination of Vapor-Liquid Equilibria Using Hybrid Monte Carlo Wang-Landau Simulations In

the Isothermal-ISobaric ENSEMDIE.............cc.cooiiiiiiiiiiiiii ettt ettt ettt be et et sbte b eate e 146
Tsvetan Aleksandrov, Erica A. Kastl, Caroline Desgranges, Jerome Delhommelle

Phase Equilibria of Polyaromatic Hydrocarbons by Hybrid Monte Carlo Wang-Landau Simulations................... 147
Jason M. Hicks, Andrew Magness, Caroline Desgranges, Jerome Delhommelle

Computational Screening of Metal-Organic Frameworks: Application for Flue Gas Separation............................. 148

Taku Watanabe, David S. Sholl



Accelerating Simulations In the Gibbs and Canonical Ensembles with GPUs................c..cc.occiiini, 149
Jason R. Mick, Jeffrey J. Potoff

Nanoarchitecture Conformational Deformities, Stability and Energy Predictions: Supramolecular

Deoxyribose Nucleic Acid and Functionalized Carbon Nanotube In Silico Conjugates..................cccooovrvieniinnennnn. 151
Riaz A. Khan

EOMIP-CCSD for Ground and Excited States Energies of Open-Shell Systems with Spin-Orbital

COUPIINE ...ttt h et b et e bt et e e bt et e e bt e st e s bt ea b e e bt eabeeb e eabeeh e emb e e bt et e eatentesbeenbeebeenbesbeentesbeennenbeans 152
Zheyan Tu, Fan Wang

Recovering Single-Molecule Energetics and Kinetics From Force Spectroscopy and Steered

SEMUIATIONS ..ottt et et b et h et s a e b s bt e b sat e e b e e b e sae e sae e 153
Gaurav Arya, Arijit Maitra, Dario Meluzzi

Accurate Prediction of the n-Hexane/Water and 1-Octanol/Water Partition Coefficients of Complex

Chemicals Using Molecular SIMUIAtion ...........c..cocoiiiiiiiiiiiiie ettt 154
loannis G. Economou, Nuno M. Garrido, Antonio J. Queimada, Miguel Jorge, Eugenia A. Macedo

Obtaining Protein Solvent Accessible Surface Area (SASA) When Structural Data Is Unavailable

USING OSMOTIC PIrESSUIE ........oouiiiiiitiiiiiiiiit ettt ettt b ettt e e s bt et e eh e et e e bt et e eatentesbtenbeebeebeeseebeeneensesbeans 155
Devin W. McBride, Victor G. J. Rodgers

Development of N-Functionalized Imidazoles for Industrial Gas Capture..................c.ccoccooiiiiniiininiininiiiccee 156
Jerrad A. Thomas, Zhongtao Zhang, Matthew S. Shannon, Jason E. Bara, C. Heath Turner

Water Molecule Behaviors In TiO2 Nano-Slits with Heterogeneous Modification by Carbon....................cccccoe.. 157
Ming-Jie Wei, Xiaohua Lu, Linghong Lu

Influence of Pore Geometry On the Structural and Dynamic Properties of Confined Ionic Liquids......................... 159

Joshua D. Monk, Ramesh Singh, Harsha Dissanayake, Garrett Dupre, Minhtrang Do, Francisco R. Hung
Structural and Dynamical Properties of the Ionic Liquid [BMIM+]|[PF6-] Confined Inside a Graphitic

ST  POTC ...ttt ettt e et e bt et e e eae e e bt e s bt e et e e e aee e bt e sh bt e bt e e ab e e bt e ea b e e eh et eabe e b e e e bt enhteebeenanesabeenne 160
Ramesh Singh, Joshua D. Monk, Francisco R. Hung

Theoretical Investigation of the Mechanism for [Emim]Ac Dissolve Cellulose................ccccoeviiniiniiiniiniiineeieeene 161
Zhen-Dong Ding, Hai-Jun Wang

Molecular Modeling of the Ionic Liquid [EMIM+][TFMSI-] Inside a Slit Nanoporous Electrode ............................ 162
Nav Nidhi Rajput, Joshua D. Monk, Ramesh Singh, Francisco R. Hung

OpenTox: In Silico Toxicity Prediction for Chemical Safety...............ccccooiiiiiiiiiiiiiiiie e 163
David Gallagher, Sunil Chawla, Barry Hardy

MD Simulation of CO2/CH4 Gas Separation with Hybrid Membrane ...................c..coccooiniiiiiiinininiccee 164
Zhenxing Wang, Luke E. K. Achenie

Computation Design of Ionic Liquids for Thermal Energy Storage .............c.cocccooviiiiiiiiiiiiniieeeeeee e 165

Amirhossein Mehrkesh, Arunprakash T. Karunanithi

Investigation of the Hyperthermal Collisions of Atomic Oxygen with Graphene Using ReaxFF

Reactive Force Field ...t 166
Sriram Goverapet Srinivasan, Adri C.T. van Duin

Multiscale Molecular Modeling of the Host-Guest Interactions of PAMAM Dendrimers with Organic

SPECIES....c..eiiete ettt ettt et b et h e h e bt e a e bt ea e e bt e a b e bt e a b e bt e a b ekt en e e bt e a b ekt en b e e bt et e eheeabe bt e a b e bt eabenbeeatebeeaee 167
Seung Ha Kim, Monica H. Lamm

Molecular Simulations of Network Polymers of Intrinsic Microporosity: Structure Generation by a

Simulated Polymerization Algorithm and Gas Adsorption Studies .................ccooiriiiiiiiiiinie e 168
Lauren J. Abbott, Kyle E. Hart, Ping Lin, Coray M. Colina

A Coarse-Grained Model for Polyethylene Glycol (PEG) Polymer .............c.ccocoiiniiiiiniininiininiccneeieseeenieene e 169
Qifei Wang, David J Keffer, Donald M. Nicholson

Effective Potential Between Nanoparticles In SUSPEnSION..............cccoooiiiiiiiiiiiiiiiiiieeeeee e 170

Gary S. Grest, Qifei Wang, Pieter in 'T. Veld, David J. Keffer
Multi-Scale Modeling of a Cathode/Electrolyte Interface In Proton Exchange Membrane Fuel Cells

(PEMIEFCS).....ooiiiitiititete ettt ettt et b ettt e b e b4t s et et eb e bt sa e ettt et e st eaeeu e b e sa et et eneeuenaeanene 171
Kuan-Yu Yeh, Michael V. Glasspool, Michael J. Janik, Janna K. Maranas

Computer Simulation of Carbon Nanotubes In Liquid Crystalline Solvents .................c.coooviiiiniiiiiiniiieeeeee e 172
Shivkumar Bale, Francisco R. Hung

Sintering Rate and Mechanism of TiO2 Nanoparticles by Molecular Dynamics...........c.ccocceveniniininnencnicncneennenn. 173
Beat Buesser, Arto J. Grahn, Sotiris E. Pratsinis

Enantioselective Crystallization Process Design From Predictive COSMO Calculations...............cccoocoveenininnenene 176

Ronald Zinke, Matthias Stein

Molecular Simulation of the Nucleation and Growth of C60 Nanoparticles From the Supersaturated
Vapor and From the Undercooled Liquid ................coccooiiiiiiiiiiiie ettt 178
Kenneth N. Ngale, Caroline Desgranges, Jerome Delhommelle



Molecular Simulation of the Nucleation and Growth of Pd-Ni Nanoparticles .................ccoccooiiiniiniiininiiinciieeee 179
Serges E. Tatsinkou, Caroline Desgranges, Jerome Delhommelle

Ethanol Synthesis From Syn-Gas: How Surface Diffusion of Intermediates Impacts the Product

Distributions Predicted for Bimetallic CatalySts.............c.ocoiiiiiiiiiiiiiiececeeee et enae e 180
Ming He, James McAliley, David A. Bruce

Development and Application of a ReaxFF Description for Formation of Hydrocarbons On Iron and

Iron Carbide Fisher-Tropsch Catalysts.............cccocoiiiiiiiiiiiiiieeeee ettt ettt e seesbesanenteene 185
Chenyu Zou, Adri van Duin, Dan C. Sorescu

Investigation of Structure Sensitivity for the CO Oxidation Chemistry On Pt and Au....................coiiiinnnnnn. 186
Michail Stamatakis, Dionisios G. Vlachos

Selective Methane-to-Methanol Oxidation on Bimetallic Transition Metal Surfaces.................ccccoccocininninnncnnn 187
Kathryn Bjorkman, Linda J. Broadbelt

Mechanistic Studies of Oxygen Reduction by Hydrogen on PAAZ(110) ........ccccooiiiiiiniininiiiiniceeeee e 188
Carrie A. Farberow, Andres Godinez-Garcia, Juan Francisco Perez-Robles, Omar Solorza-Feria, Manos
Mavrikakis

A First Principles Analysis of the Selective Hydrogenation of Unsaturated Ketones: Influence of

HYArocarbDOm SEIUCHUTE...........ooc.oiiiiiiieiieee ettt et e ettt et e s e ee e bt e saeeesaeeent e e seeens e e seesnseenneeanseessseenseesnseenseennnenn 190
Bing Hao, Matthew Neurock

Reaction Free Energies In Solutions for Glucose Conversion into Biomass Intermediates...................cocccoeniinineen. 192
Vinit Choudhary, Dionisios G. Vilachos, Stanley I. Sandler

Time-Dependent, Thermal-Capillary Analyses of the Micro-Pull-Down Crystal Growth System............................. 193

Gaurab Samanta, Andrew Yeckel, Jeffrey J. Derby

Simulation of Heat Transfer and Convection During Sapphire Crystal Growth by the Heat

EXCRANGEr IMETRIOM ..ottt et e et et e st e e bt e s ab e e bt e sateenbteeabeessbeenbeesateenbeenanenn 194
Hyun Gyoon Park, Nan Zhang, Jeffrey J. Derby

Analysis of Current-Driven Morphological Evolution of Monolayer-Thick Coherently Strained

Heteroepitaxial ISIands 0n SUDSTIAtes................ooooiiiiiiiii ettt et e sttt e s rte e s e e neeseeeneeas 195
Georgios 1. Sfyris, Dwaipayan Dasgupta, M. Rauf Gungor, Dimitrios Maroudas
Dielectric Properties of Bismuth Pyrochlores From First Principles Calculations................c.coccooiiiiiinnnnnncnenn. 197

Beverly Brooks Hinojosa, Juan C. Nino, Aravind Asthagiri
SrTiO3 Based Anode Materials for Solid Oxide Fuel Cells: A Computational Attempt to

Understanding and Improving Performance ................cccooiiiiiiiiiiiiiiii ettt 198
Andreas Heyden, Suwit Suthirakun

The Formation of Polytetrahedral Structures in Elongated Gold Nanowires ...............cccoocevriiiniiniienienieceeieeee 200
Christopher R. lacovella, William R. French, Paul R.C. Kent, Peter T. Cummings

Computational Study of Electronic and Optical Properties of Materials for Energy Applications............................ 202
Maria Stoica, Cynthia S. Lo

Molecular Simulations of Tryalkoxysilane Functionalized Porous Silicates ..................cccociiiiiiiniiiiniecee 203

Santiago Builes, Pedro Lopez-Aranguren, Roberta Pacciani, Concepcion Domingo, Lourdes F. Vega
Monte Carlo Simulation of Fluid Phase Equilibria and of Adsorption In Microporous Materials :

Investigation of Binary and Multicomponent Systems of Industrial Interest.....................c..ocoiiiiniinininnin, 205
Marianna Yiannourakou, Philippe Ungerer, Benoit Leblanc, Paul W. Saxe

Modeling Molecular Recognition In Polymer Self-Assembly...............ccoooiiiniiiiiiiiie e 207
Jed W. Pitera

Computer-Aided MOLECULAR Design: Methodology & APPLICATIONS .........cocoiiiiiniiiiniiineeeneetenieeeniene 208
K. M. Yerramsetty, B. J. Neely, K. A. M. Gasem

Molecular Simulation Strategies for Large Scale Thermodynamic Data Generation .............c..ccccooceiiniininnncnen. 209

Gabor Rutkai, Monika Thol, Roland Span, Jadran Vrabec
Characterization of Thermal Stability In Endoglucanases with Bioinformatics, Molecular Simulation,

ANA ROSEIEA DESIZIN ......ooiiiiiiiiiiei et ettt e et et e st e e et eesae e aeeeateesaeeemseesnteenseesnneenseesnneenseenns 211
Christina M. Payne, Deanne W. Sammond, Yannick J. Bomble, Michael E. Himmel, Michael F. Crowley, Gregg T.
Beckham

Molecular Dynamics Studies of the Structure and Dynamics of An Endoglucanase Cel9A in Ionic

LAQUIA SOIUEIOMS .......ooviiniitieiiie ettt h et s b et e bt et e s bt et e e bt ente s bt et e ebeenteest e bt eueenbesbeenbesbeensesbeans 212

Hanbin Liu, Supratim Datta, Blake A. Simmons, Kenneth Sale
Mechanistic Modeling of Simultaneous Enzymatic Saccharification of Cellulose and Xylan Using

Continuous Distribution KInetics ...........c..cocoiiiiiiiiiiii ettt e 213
Ambarish Nag, Andrew J. Griggs, Jonathan J. Stickel, Michael A. Sprague, James J. Lischeske
Kinetic Modeling of Cellulose Hydrolysis with First Order Inactivation of Adsorbed Cellulases............................. 214

Zhuoliang Ye, R. Eric Berson



Observing and Modeling Cellulosic Substrate Depolymerization by Commercial Enzyme Cocktails

Using Confocal FIUoreScence MICTOSCOPY ........cc.covruiiriiiiiiiiieiiteniieettesite st esite et e sitesateesateeteesesesabeessseenbeesaseebeessaeenseens 215
Jeremy S. Luterbacher, Jose M. Moran-Mirabal, Larry P. Walker
Effects of Mixing Quality on the Kinetics of Biomass Liquefaction ....................coccooiiiiiiiiiiiee e 216

David M. Lavenson, Emilio J. Tozzi, Tina Jeoh, Michael J. McCarthy, Robert L. Powell
Coupled Fluid-Dynamics and Population-Balance Kinetic Models for Enzymatic Hydrolysis of

BHOIIASS ...ttt h et h et h et h e e a bt bt et bt et bt et e e bt e bt eh s e teeh e e bt eheebenbe e beebeenbenbeene 217
Michael A. Sprague, Jonathan Stickel, Andrew Griggs

Flow and Transport Properties in High-Solids Biomass SIurries...............ccoccooiiiiiiiiiiniiiniiieeeceeeee 218
James J. Lischeske, Jonathan J. Stickel

Efficient Determination of Force Field Parameters Using a Physically Based Equation of State.............................. 219
Thijs van Westen, Thijs Vlugt, Joachim Gross

Force Field Development for Uranyl SYSEIMNS ...........cccooiiiiiiiiiiiiiiiieieeenceeee sttt s 221

Neeraj Rai, Surya P. Tiwari, Edward J. Maginn

Ensuring Reliability, Reproducibility and Transferability in Atomistic Simulations: The

Knowledgebase of Interatomic Models (0PenIKIIVLLOTE) .........cccuiiuiiiiiriiiiiiiiiieiteeetee ettt sttt et sbe e seeene 222
Ellad B. Tadmor, Ryan S. Elliott, James P. Sethna, Ronald E. Miller, Chandler A. Becker, Valeriu Smirichinski,
Trevor J. Wennblom

KIM Application Programmming Interface as a Standard for Molecular Simulations...............c..ccccocovininnnninen. 223
Valeriu Smirichinski, Ryan S. Elliott, Ellad B. Tadmor, James P. Sethna, Ronald E. Miller, Chandler A. Becker

Monte Carlo Calculations of the Virial Coefficients for Development of Potential Models..................cocceoeninninnen. 224
Katherine R. S. Shaul, Andrew J. Schultz, David A. Kofke

Reliability of Embedded-Atom Potentials for Boiling Points of Metals................c..coocooiiiniiiiiiinicee 225

Lev Gelb, Somendra Nath Chakraborty
Development of the TraPPE Force Field for Substituted Arenes, Heteroarenes, and Cyclic Alkanes

AN ETRET'S ..ottt bt et b et b et b et a e bt s b et s h et b e na e b eae 226
J. llja Siepmann, Neeraj Rai, Katie A. Maerzke, Rebecca K. Lindsey, Samuel J. Keasler

Development and Testing of a CO,-H,0 Potential for Gas Hydrate and Liquid Phases..............c..cc.coocoininnnninen. 227
Srinath Velaga, Brian Anderson

Development of An Optimized Intermolecular Potential for Sulfur Dioxide ..............c.ccoociiiiiiiniiiiiecee 228

Jeffrey J. Potoff, MaryBeth H. Ketko, Ganesh Kamath
The Factory of the Future: Integrating Multiscale Modeling and Experiments to Produce New, Better

NaNOCOMPOSIte IMALETTALS...........cooiiiiiiiiiiiie ettt ettt et st e et e et e et e e sab e e bt e eabeesbaesbeesaseenseenanean 230
Maurizio Fermeglia, Paola Posocco, Radovan Toth, Daniel R. Nieto, Francesca Santese, Sabrina Pricl
Modeling Industrial Ethane Steam Cracking From First Principles ............c.coccooiiiiiiiiieeeeee e 232

Wenjie Sun, Mark Saeys

Molecular Modeling of a Key Step in Metal-Mediated Controlled Free Radical Polymerization of

ACKH IMIOMOIMIETS ...ttt ettt ettt ettt ettt s bt et e s bt e s e e bt e s e bt es b e e bt ea b e bt ea b e bt ea b e bt est e bt ea b et e ent e bt eatenbesbeenbesbeennenbeans 233
Susan Fitzwater

Computational Study of the Cyclohexanone-Based Initiation Mechanism in Thermal Polymerization

of Methyl Acrylate and Methyl Methacrylate ...............coccooiiiiiiiiiiiii et 234
Shi Liu, Sriraj Srinivasan, Michael C. Grady, Masoud Soroush, Andrew M. Rappe

Chain Transfer to Polymer Reactions In Thermal Polymerization of Methyl Acrylate:

ComPUEAtIONAL STUAY ......oc.eiiiiiiii ettt et b et e b et s bt et eb e et e sbe et e ebee st e ebe e besbeenesbeens 237
Nazanin Moghadam, Masoud Soroush, Sriraj Srinivasan, Andrew M. Rappe, Michael C. Grady

Analysis of Warm Membrane- and Adsorbent-Based Carbon Dioxide Capture...............cccooceeviininiiiininnininienene 239
David Couling, Hoang Viet Nguyen, William H. Green

A Theoretical Study of SO2 Capture by Hydroxyl Ammonium Ionic Liquids..............cocooiiiniiniiininiiieee, 247

Zhang Suojiang Sr., Hongyan He, Xiaoqian Yao
Optimization Studies Based on CFD Modeling of a Multiple Tube Reactor for Solar-Thermal

PrOCESSES ...ttt ettt e ettt e e ettt e e ettt e e e tbeeeetseeeeaaaee e sssee e aseeeantaee e nbaeeesabeeeanaaeeeantaeeeaabaeeataaeetraeeeaaeeeantaeeenreas 248
Janna Martinek, Alan W. Weimer

CFD Based Simulation of Heat Transfer in a Fixed Bed Reactor Tube....................cc.coooiiiiiiiiiiiee e, 249
Mohsen Behnam, Anthony G. Dixon, Michiel Nijemeisland, E. Hugh Stitt

Effect of Spatial Segregation on Commensalistic Cultures - Series Reactors.................ccccoociiiniiniiniinineninecnene 250

Satish J. Parulekar
Modeling the Start-up Phase of Fischer Tropsch Synthesis In a Fixed Bed Reactor:

Strategizing the Optimum OPeration ...............ccoooiiiiiiiiiiiiieee ettt et e st eeaeeste e s e enseesseesnseenneeens 251
Syed Ali Gardezi, Babu Joseph, John T. Wolan
Modeling and Optimization Studies of Combined LNT-SCR Catalyst Systems ..............cccccoeverniiniienenieeneeieeene 252

Arun S. Kota, Dan Luss, Balakotaiah Vemuri



A Parameterized Iron-Zeolite SCR Model Calibrated to Reactor Data ... 253
Seth DeLand, Gordon Parker, Jason Keith, John Johnson

Accurate Treatment of Electrostatics During Molecular Simulations In Nanoporous Crystals without

Assigning Point Charges to Framework Atoms: Application In Material Selection for Flue Gas

SEPATATION ...ttt h e h bbbt e at e b e st e bt e bt s bt e a e h e e st e bt et s bttt sbe st bt ean e bt et e b eeee 254
Taku Watanabe, David Sholl

Molecular Dynamics Studies of Diffusion and Solvation of Rubidium Bromide Solutions In

INANOCONTINEIMEIIL .........oouiitiiiiiiiiie ettt ettt et b et b et e s bt e st e e bt eaee s bt et e e bt emte s bt eabeebtentesbtenbeebeenbesbeenbesneennesbeans 255
Katherine A. Phillips, Jeremy C. Palmer, Keith E. Gubbins

An Electronic Structure Based Understanding of Amine-Carbon Dioxide Interactions for CO2

Anita S. Lee, John R. Kitchin
Engineering Protein-Carbohydrate Binding Affinity Via Glycosylation: A General Strategy to

Improve Cellulase PerfOrmance .............c..cocooiiiiiiiiiiiiiniiiece ettt ettt et sb et sttt sbeestesbe e besbeeaesbeens 257
Courtney B. Taylor, Clare McCabe, Lintao Bu, Michael E. Himmel, Michael F. Crowley, Gregg T. Beckham

Multi-Scale Models for Poly (1, 3-cyclohexadiene) (PCHD) POLYMET ............cccooiiiiiiiniiiiniiienteeeeeie e 258
Qifei Wang, David J. Keffer, Suxiang Deng, Jimmy W. Mays

Band Gap Engineering in Donor-Acceptor Conjugated Copolymers ............c..cccccocoiiiiiiiiniininiiniiieciceecees 259

Ying-Chieh Hung, Shiang-Tai Lin
Structure and Diffusion of Furans and Other Cellulose-Derived Compounds in Solvents Via MD

SEMUIATION ......ooiiiiii ettt et e st e e te e s st e e seessee et eeasseenseeasseenseeenseenseesnseensseanseensseenseensseanseensnennsannns 260
Brooks D. Rabideau, Ahmed E. Ismail

Design Challenges and Modeling for An Efficient Liquid Hydrogen Storage Tank for Autonomous

SYSTEIIIS ...ttt ettt et b et e bt eatesb e ea b e e bt eatesbeea b e s bt es e e bt ea b e bt ea b e bt ea b e bt en e e bt ea b e bt en e e ebe et e eheenbenbeen e e bt enbenbe et e beenee 261
Richard O. Stroman, Michael W. Schuette, John R. Southwick

Out-Gassing Study and Species Measurement for Cryogenic Carbon Fiber Hydrogen Storage Vessels................... 270
Joseph W. Reiter, Rajeshuni Ramesham, Alexander W. Raymond

Removal of Heat From a Hydrogen Storage Media by a Novel Microscale-Based Heat Exchanger-......................... 271
Christopher Loeb, Agnieszka Truszkowska, Bruce Hardy, Richard Chahine, Goran N. Jovanovic

Mitigating Strategies for Reactive Solids-Based Hydrogen Storage Systems ..............c.cccoeriivinieniniiencneeneneecneene 272
Joseph W. Pratt, Joseph G. Cordaro, Daniel E. Dedrick, Michael P. Kanouff, Yehia F. Khalil

Can a Liquid Hydrogen Storage Tank BLEVE? ...ttt st 273

Subramanya Nayak, Sergio Garcia, Victor Carreto, Sam Mannan

Development and Validation of ReaxFF Forcefields for Mo — Ni — O — S — H Interactions Under High

Pressure COMAItIONS...............c.oooiiiiiii e 275
David Newsome, Alex Vasenkov, Debasis Sengupta, Adri van Duin

Direct Calculation of Octanol-Water Partition Coefficients From Adaptive Force Bias Molecular

Dynamics SIMUIALIONS ........c..ooiiiiiiiiiiii ettt et b et bt et s bt et st e e bt sbe et ebeestesbeenbesbeennesbeens 277
Navendu Bhatnagar, Jeffrey J. Potoff’

Calculating the Permeability Coefficients of Mixed Matrix Membranes of Polydimethylsiloxane and

Silicalite Crystal to Various Ethanol-Water Solutions Using Molecular Simulations ................c.ccocociiiniinnnnnnne. 279
Paul F. Harten

Combined Use of Molecular Dynamics and Monte Carlo for the Prediction of Thermodynamic

8 Q1) 112 o 1 PSSP 280
Marianna Yiannourakou, David Rigby, Philippe Ungerer, Benoit Leblanc, Paul W. Saxe

Nano-Particle Adhesion in PEM Fuel Cell Electrodes................cccooiiiiiiiiiniiniiiiiiieceienieccseeesieete et 282
Qianping He, David C. Joy, David J. Keffer

Multicomponent Maxwell-Stefan Diffusivities At Infinite Dilution................c..co.cooiiiiiiee 284
Thijs JH Vlugt, Xin Liu, Andre Bardow

Molecular Dynamics Study of Drug Diffusion in Hydrogels: Effect of Cross-Linking................ccc.coccoociviinninin. 286

Ravi C. Dutta, Beena Rai
Characterizing the Pore Structure of Biochars: A New Approach Based on Multiscale Pore Structure

Models and Reactivity MEASUIEIMENTS .............ccoeriiiiiiiiiieiieiieeeee et ste et e stee et e st eeteesaeeenteesreeenseesnteensaesnseenseessneenseens 288
Hao Sun, Caroline A. Masiello, Kyriacos Zygourakis
Modeling and Simulation of Globular Protein Crystal Growth ..............c..ccccooiiiiiiiiiiieceeeee 290

Michael Nayhouse, Panagiotis D. Christofides, G. Orkoulas
Modeling Excitation Energy Transfer In Photosynthetic Systems: Application to Peridinin-

Chlorophyll-Protein Complex in Dinoflagellates .................ccoooiiiiiiiiiiiiiii et 291
William P. Bricker, Cynthia S. Lo
A Generalized Runge-Kutta Framework for Explicit Tau-Leaping Algorithms ... 292

Leonard A. Harris, James Faeder



Multiphysics Model of Diesel Injector Deposit Formation................c..cccooiiiiiiiiiiiiiceceeeee 293
Richard H. West, Amrit Jalan, William H. Green

Numerical Simulation of Fuel NOx and Thermal NOx Emissions from an Industrial Burner Using

Biomass-Derived Producer Gas.............ccccociiiiiiiiiiiiiiiiiiiienteeeit ettt ettt ettt sbe st ettt s bt et saeesaeeae e et eaeens 295
Sujith Sukumaran, Song-Charng Kong

Kinetic Modeling of Solid-Gas Reactions at Reactor Scale: A General Approach ..................coccooiiiiiinininnnnenn, 296
Lo ‘c Favergeon, Jacques Morandini, Michale Pijolat, Michel Soustelle

Multiscale Methodology for Prototyping of Porous Catalysts .............cccccocoeiiiiiiiniiiiniiineeeeeeee e 304

Milos A. Marek
First Principles Monte Carlo Simulations of Vapor-Liquid Equilibria: Investigation of Dispersion-

Corrected Functionals ... 305
J. llja Siepmann, Matthew J. McGrath, I-F. Will Kuo

First Principles Monte Carlo Simulations of Elemental Fluid Phase Equilibria................c.coccociiiiiinn, 306
Lev Gelb

Liquid to Vapor Transition of Water Under Hydrophobic Confinement....................c..cooconiiiiniininiininccecee 307

Sumit Sharma, Pablo Debenedetti

Equilibrium Phase Dome and Critical Point of 1-Pentanol From Two-Phase Molecular Dynamics

Simulations: Transferability of an Ab-Initio Pair-Potential Model....................c..cooiiiiiiiiinicceee e 311
Sonal Patel, W. Vincent Wilding, Richard L. Rowley

Polymer Decomposition Mechanisms for Polyethylene Determined From Reactive

MOLeCUIAr DYNAIMIICS .......c.eiiiiiiiiiitieieeet ettt ettt b et s bt et s bt et e s bt et e b e et e s bt et e eb e et e sb e et e sbeentesbeenbeebeennenbeens 312
Kenneth D. Smith, Stanislav 1. Stoliarov, Marc R. Nyden, Phillip Westmoreland

Improved Methods for Assigning Point Charges, Bond Orders, and Magnetic Moments

IN COmMPIEX IMALETTALS ........ooiiiiiiiiiiie ettt ettt h et e bt et e s bt et e e bt e be s bt enbeebtentesbeenbesneennesbeens 314
Thomas A. Manz, David S. Sholl

Two-Dimensional Crystalline Domains Embedded in Graphene Bilayers: Structure and Properties...................... 315
Nick D'Eramo, Dimitrios Maroudas

Manganese Oxide Surface Chemistry and Adsorption of Cr(IIL) ..........ccccoeiiiiiiiiiiiiieeeee e 316

Gloria A. E. Oxford, Anne M. Chaka
Temperature Distribution in Activated Carbon Bed During Adsorption of Nitrogen (Model Gas for

Hydrogen); Experiment & Mathematical MOdel..............c.coocoiiiiiiiiiiiiiiieeeee et 317
Agnieszka Truszkowska, Christopher Loeb, Richard Chahine, Bruce Hardy, Goran Jovanovic
Optimization of Adsorbent Tanks for Hydrogen Storage for Automotive Applications.......................oooinninini. 319

Stephen L. Garrison, David A. Tamburello, Matthew R. Kesterson, Claudio Corgnale, Bruce Hardy

Molecular Simulation of Hydrogen Adsorption in Porous Material Made up with Silsesquioxane Units
ANA Metal Catalytic SIEES ........c.ooiuiiiiiiiie ettt e ettt e st e st e et e aeesateesaeeenseesseeenseennseeseesnseenseenns 320
Nethika S. Suraweera, Michael E. Peretich, Joshua Abbott, Craig E. Barnes, David J. Keffer

Density Functional Theory Study of the Effect of 3d and 4d Transition Metals on Mg-Based Complex

Metal Hydrides for Hydrogen Storage APpLICAtions ...........c..coooiiiiiiiiiiiiiiicieeeeetee et 321
Fernando A. Soto, Daniela S. Mainardi

A Computational Study of Steam Hydrolysis of NaBH4 ............cccoocoiiiiiiiiiiiiieeee et 340
Ping Li, Karl Johnson, Michael A. Matthews

History of the IFPSC and Description of the 7th Challenge ... 341
Jonathan D. Moore

Presentations by the Challenge ParticiPants .................cccooiiiiiiiiiiiee et s e e e neee s 342
Jonathan D. Moore

Announcement of the 7th IFPSC ChamPions ...........ccccocoiiiiiiiiiiiiiineeee ettt s seeene 343
Jonathan D. Moore

Response of the UO2 (111) Surface to Varying Oxygen Partial Pressure................ccccooceiiniiiiniiniinineneeenceeene 344

Gloria A. E. Oxford, Anne M. Chaka
Continuation of Experts In Discrete Element Modeling (EDEM) Validation Study for Packed Bed

SErUCTUIAl PIrOPEIties............oooiiiiiiiieie ettt ettt et e et et e s rt e et e e e st e e seesateesneeenseessaeenseesnneenseesnseeseenns 345
Vaibhav Khane, G E Mueller, Muthanna H. Al-Dahhan
Structure of Rigid Hard-Ring FIUId.............cccoooiiiiiiii ettt sttt 348

Mariam Nouri Dariani, Marc Robert
Adsorption of Hard Spheres: Development of a Re-Summed Bridge Function Theory for the

Structures and Work of Insertion At Moderate to High Densities (p0 = 0. 5745 ~ 0.9135) ........cocevieiininnenennienene 349
Lloyd L. Lee, Giuseppe Pellicane

Force Field Parameterization and Monte Carlo Simulation of Alkoxy-Ethanol Surfactant.................................... 350
Sunghyun Jang, Junhyuk Lim, Hwayong Kim

Transforming Pharmaceutical Development and Manufacturing with Molecular Computations........................... 351

Bernhardt L. Trout



Elucidating the Shape Selectivity for Polycyclic Aromatic Hydrocarbons In Reversed-Phase
Liquid Chromatograpliy ...........ccoocoiiiiiiiii ettt st sae st eae s 352
J. llja Siepmann, Jake L. Rafferty, Mark R. Schure

Integrated Theory and Simulation Approach for Studying Polymer Functionalized Nanoparticles in

Polymer NaMOCOIMIPOSITES ........ccc.oiiiiiiiiiiriiiieit ettt ettt ettt et s bt et e e bt et e s bt et e sb e e tesbe et e ebeetesbeebeeneennesbeens 353
Arthi Jayaraman, Nitish Nair, Nathaniel Wentzel

Algorithms for Partition Function Calculation Applied to Self-Assembly of Patchy Particles.....................c....c.c... 354
Eric Jankowski, Sharon C. Glotzer

Methane Hydrate Nucleation: Choreography and Cadence From Molecular Simulations ..................cccccoociinnnen. 355
Matthew R. Walsh, Carolyn A. Koh, E. Dendy Sloan, Amadeu K. Sum, David T. Wu, Gregg T. Beckham

Modeling Polymer Self-Assembly for Sub-Lithographic Patterning......................cccoooiiiiiiiiiiiceee e 356

Jed W. Pitera, Joy Cheng, Dan Sanders, Greg Doerk, Melia Tijo, Su-Mi Hur

The Effects of Salt on Lower Critical Solution Temperature Transition of Thermo-Responsive
Pnipam-Co-PEGMA COPOLYIMET ........c..cccoiiiiiiiiiiiiieeiteeet ettt ettt be ettt et sb e e bt s bt et sbeenaesbeebesbeenneereens 357
Hongbo Du, S. Ranil Wickramasinghe, Mathias Ulbricht, Xianghong Qian

Molecular Modeling of the Regulation of Proteins and the Treatment of Alzheimer's: Amyloid Beta

AN Protein KINAase C............oooiiiiiiii ettt ettt ettt st e e b e st e e bt e sate e ebt e e bt e s bt e e bt e sateebeesabeebeeae 358
Jacob Weidman, Brian Anderson

Chemical and Mechanical Relaxations In Multicomponent Model Bitumens..................ccccoooiiiiiniiininniiceeeee 360
Derek D. Li, Michael L. Greenfield

DNA Folding and Regulation: From Nucleosomes to Chromatin to Chromosomes.................c.cccooviiiiniineninncnenns 361
Gaurav Arya, Darren Yang, Balaji Iyer, Irina Dobrovolskaia, Martin Kenward

Coarse-Grained Models of Structures and Dynamics of Nanoscale Ionic Materials ................coccoocoviiiiniininnncnen. 362
Bingbing Hong, Alexandros Chremos, Athanassios Z. Panagiotopoulos

Single-Stranded DNA-Carbon Nanotube Hybrid Interactions..................coocoiiiiiiiiiiiiniiiieeeeeee e 363

Daniel Roxbury, Jeetain Mittal, Anand Jagota
Protein-Protein Binding and Structure Prediction In the Photosynthetic Antenna Complex of Green

Sulfur Bactel:ia ................................................................................................................................................................... 364
Sandor A. Kovacs, Cynthia S. Lo

Molecular Dynamics Simulation on the First Stage of Thrombus Formation................c..coccoocoiiininiinnnnnen. 365
Lin Zhang, Jian Li, Yan Sun

Loop Structure Prediction for Fixed-Stem Geometries in Proteins ...............c..ccocoooiiiiiiiiiiiniiiiniecceeeee 366
Ashwin Subramani, Christodoulos A. Floudas

Electrochemical Redox Flow Devices for the Electrically Driven Scrubbing of Acid Gases ...............c..ccccccieiininin. 368
Michael C. Stern, Fritz Simeon, Kristin Vicari, Howard Herzog, T. Alan Hatton

Heat Transfer Coefficient Enhancement in Oil-Based Nanofluids........................ccoooiiiiiiiiiiicicee e, 369

Kan Liu, Gerold A. Willing

Accurate Estimation of Thermochemical Parameters for Branched and Strained Organics: The

Enthalpy of Formation of 2,2,4,4,6,8,8-Heptamethylnonane................cc.cocooiniiiiniiiiniinceeeene e 370
Gregory R. Magoon, William H. Green

Molecular Dynamic Studies of the Stability of CO, and CH, Hydrates in the Presence of

Undersaturated Fluids
Srinath Velaga, Venkata Vedam, Brian Anderson

Theory and Experiment for Thermodynamics of the CO2/H2O0 SyStem .............cccoviieiiiiiiiriienieeeenee e 382
Allan H. Harvey, Mark O. McLinden, Richard J. Wheatley

Thermophysical Property Estimations of Molten Salts..............cc.coocooiiiiiiiiiiii e 383
Amy Sun, Scott M Davison, Saivenkataramen Jayaraman, Joseph G. Cordaro, Alan M. Kruizenga

A New Auto-Ignition Temperature Model for Pure Hydrocarbons ...............cc.ccoooiiiiiiiiiniininieneeeeeeee e 392

M. Bagheri, B. J. Neely, K. M. Yerramsetty, K. A. M. Gasem
Author Index





