Engineering Sciences
and Fundamentals

Core Programming Topic at the 2011 AIChE Annual Meeting

Minneapolis, Minnesota, USA
16-21 October 2011

Volume 1 of 2

ISBN: 978-1-61839-722-5



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

Volume 1
Photoelectrochemical Water Splitting by p-Type Copper Oxide Photocathodes Made Via Scalable Processes................c.cccocooiinnnne 1
Chia-Ying Chiang, Kosi Aroh, Nicholas Franson, Sheryl Ehrman
Photocatalytic Reaction of Glycerol and Glycerol Degradation Products Using Metal-Loaded Titanium Dioxide ..................c.cocuo.. 2
Dorothy W. Skaf, Kevin C. Brodwater
H2 Generation From Aqueous Methanol Electrolysis Using Hybrid Electrocatalysts Based Electrodes...............c.c.ccooviniinicnicnenne 3

Srihari K. Maganti, David J. Dixon, Jan A. Puszynski, Rajesh V. Shende
HycycleS: Materials and Components for Hydrogen Production by Sulphur Based Thermochemical Cycles -

Summary of Key Results From the European Collaborative Project...............ccccccoiiiiiiiiiniiniiiccc e 4
Rachael H. Elder, Martin Roeb

Nuclear Wind Hydrogen Systems for Variable Electricity and Hydrogen Production..................cccooooiiiiiiiiniiniiiiceeecce 5
Charles W. Forsberg, Geoffrey Haratyk

Hydrogen Separation From a Gas Mixture with a Polymer Membrane ................ccococoiiiiiiiii e 13
Gernot Voitic, Gerd Rabenstein, Viktor Hacker

Solubility of CO2 and H2 In PDMS and PEGDME At 25 — 120°C ...........cccoiiiiiiiiiiiiii i 14
Matthew B. Miller, David Luebke, Robert M. Enick

Deliquescence Behavior of Sodium Borohydride and Steam................cooooiiiiiiiiii e 15

Hong Liu, Ping Li, Michael A. Matthews, Karl Johnson

Molecular Reaction Pathways of Ammonia Borane Dehydrogenation: Experimental and DFT Elucidations
Ahmad Al-Kukhun, Hyun Tae Hwang, Arvind Varma

High and Rapid Hydrogen Release From Thermolysis of Ammonia Borane Near PEM Fuel Cell Operating

TRIMPEIATUIES ..ottt bbb bbb e e bbb b S0 b e 4 e E b0 E 0 b b e b b e b e bbb b e bbbt 24
Hyun Tae Hwang, Ahmad Al-Kukhun, Arvind Varma
Kinetics of Tetra-n-Butylammonium Bromide + Hydrogen Semi-Clathrate Hydrate Formation .................cccccooviinniniiniincns 25

Alondra Torres Trueba, Maaike C. Kroon, Cor Peters
Recent Progress In Understanding the Hydrophobic Interaction: Is There a Generic Hydrophobic Interaction

POLEILIAL? ... bbb 26
Jacob Israelachvili

Recent Advances In Colloidal and Interfacial Phenomena Involving Liquid Crystals ..............c.cocooiniiniiniiiiiceecee 27
Nicholas L. Abbott

Transferring Liquid From One Surface to Another: The Interfacial Engineering of Printing Processes................c.ccocooviiiiiiinnns 29
Satish Kumar

Transport Properties for Ionic Liquids Used In Next Generation High Capacity Batteries.................cccccoiiiiiiininncee 30
Vyran George

Graphitic Material with Engineered Graphene Units for High-Power Li Ion Battery Electrodes.................cccccooviiiinniniiiiiiinnns 31
Cary M. Hayner, Xin Zhao, Mayfair C. Kung, Harold H. Kung

Evaluation of Ni-Mo Oxide (Ni-MoOx) Electrocatalyst for Li-Air Battery.............c.cccooiiiiiiiiiiiiiecese e 32
Jamie Gomez, Egwu E. Kalu, Ruben Nelson, Mark H. Weatherspoon, Jim P. Zheng

Carbon Impact On Lithium-Sulfur Battery Performance ...............ccocoooiiiiiiiiiic e 34

Galen Suppes, Michael J. Gordon, Ramsey Hilton, Benjamin John Roweburrough

Increasing the Rigid Amorphous Fraction In Semi-Crystalline Homopolymers by Solid-State Shear Pulverization

Leads to Major Reductions In Oxygen Permeability ...............ccocociiiiiiiiiiii e 35
Philip J. Brunner, John M. Torkelson

Relaxation Characteristics of Thermally-Modified Aromatic Polyimides and Copolymers Designed for Selective

Separations...
Anthony C. Comer, Claudio P.

High Strain Rate Performance of Thermoset EPOXY ReSINS ...........cccoiiiiiiiiiiiiii e 38
Daniel B. Knorr Jr., Joseph Lenhart

Stress Relaxation In EPOXY NANOCOMPOSILES............c.ocuiiiiiiiiiiiiiiit ittt b bbb bbb bbb bbbt st en e n s 39
Suresh Ahuja

Relaxation Dynamics of Tethered POLYIMET'S ..............ccoiiiiiiiiiii et r ettt sn e nnen 43
Praveen Agarwal, Lynden A. Archer

Tacticity Control Over Hyperbranched Poly(N-isopropylacrylamide) and Its Effects On Thermal Transition

T@IMPEIATUIE. ..ottt ettt ettt sh e e bt e b e e e R e b e bt e R e s e e e et ee e Rt e R e o s e R4 s eE e A0 e s e Ao e E £ o8 £ e e e R oA e e R e e e bt A e e h e e e e b e s e E e R s e e b et e s et es et et e n et e nnenennen 44
Kai Chang, Nathan Rubright, Lakeshia Taite

Anisotropic Thermal Conduction In Polymers and Its Molecular OFigins ............cc.ccoviiiiiiiiiiiii e 47
David Venerus, Jay D. Schieber, Sahil Gupta

On the Interfacial Thermodynamics of Nanoscale EIMDIYOS............ccocooiiiiiiiic ettt 48

David S. Corti, Gary J. Kerr, Korosh Torabi
Simulating the Homogeneous Liquid-Vapor Nucleation of Liquids In the Superheated and Stretched-Superheated

Regimes Using Novel Molecular Dynamics IMEROMS ..............ccoccoiiiiiiiiiiiiiiee ettt nnen 49
Stacey L. Meadley, Fernando A. Escobedo
The Effect of Nanoscale Chemical Heterogeneities On Wetting Behavior ... 50

Aravindh Kamakshi Nadha, Jeffrey R. Errington



Molecular Simulation Study of Nanoscale Heterogeneities In Epoxy-Carbon Nanotube Nanocomposites
Ketan Khare, Rajesh Khare

Modeling the Dispersability of Polydisperse Nanoparticles In Gas-Expanded Liquids...............cccocooiiiniiiniiiniiiccceeees 52
Steven R. Saunders, Christopher B. Roberts

Resolving the Mystery of Nanoscale Inhomogeneities In Aqueous Solution of Tert-Butanol ..................cccocoooiiiiiincie 53
Deepa Subramanian, Mikhail A. Anisimov

Photothermal Detection of Nanoscopic Liquid Crystalline Nematic-Isotropic Phase Transition..................c.cccocoiiniiiinn, 54
A. Nicholas G. Parra-Vasquez, Laurent Cognet, Brahim Lounis

Fuel Cell Ion-Exchange Membranes: The Inter-Relationship of Composition, Structure, and Function ..............c.c.ccooceiiiniiniinns 55
Peter Pintauro

Degradation Mechanisms in Fuel Cells and Batteries: Materials Challenges and System Mitigation...................ccccoconviiiiiiiiinns 56

Thomas F. Fuller

Flow Batteries for Large Scale Energy Storage: Approaches and Technical Challenges
Robert Savinell

Electrochemistry and the Future of the AUtOmODILe ................cociiiiiiiii e 58
Frederick T. Wagner, Balasubramanian Lakshmanan, Mark F. Mathias

Shear Induced Phase Separation (SIPS) with Shear Banding In Solutions of Cationic Surfactant and Salt ... 59
Prachi Thareja, Ingo Hoffmann, Matthew W. Liberatore, Matthew E. Helgeson, Thomas Hu, Michael Gradzielski, Norman J.
Wagner

Shear-Induced Structures In Dilute PoOLymer SOIULIONS ..............ceiiiiiiiiiiiiiis ettt bbb 60
Rangarajan Radhakrishnan, Patrick T. Underhill

Suspensions of Elastic Capsules In Polymer SOIUtiONS................ccooiiiiiiiiiiiii s 61
Michael Graham, Pratik Pranay, Rafael Henriquez

Undulating Underperformance: Swimming In Elastic FIUIAS..............coooiiiiiiiii e 62

Paulo E. Arratia, Xiaoning Shen
Lyotropic Nematic Droplets of Single-Walled Carbon Nanotubes In Super Acids: Equilibrium Shape and

DIYIAINICS ...ttt ettt s et s bbbt h e e bt s eh £ bk e E e s e e h e e eh £ A e e E £ e e e R e R e R e AR h £ E e R e E R SRR AR R R RS h AR e R bR bR bRt h et h et b n et b nenr e 63
Natnael Behabtu, Budhadipta Dan, Bohdan Senyuk, Taewoo Lee, Ivan Smalyukh, Matteo Pasquali

Plunging of Solid Surfaces Into the Viscoelastic Fluid: An Experimental/Numerical Study ..............ccccocooviiiiiinniniceiees 64
Arash Abedijaberi, Eric Shagfeh, Bamin Khomami

On Relating Polymer Dynamics to Non-Equilibrium Statistical Mechanics Using the Jarzysnki Equality ....................cocooiiins 65
Folarin Latinwo, Charles M. Schroeder

Fluctuation-Induced Coil-to-Stretch Transition of Tethered Polymer Chains In Travelling Wave Electric Fields............................. 66

Hsien-Hung Wei, Yen-Ching Li, Ten-Chin Wen
Periodic Pattern Formation of Thin Polymer Films Guided by Electrostatic Charges On the Substrate
Dan Zhao, Aaron Martinez, Xiaolei Xi, Xinlei Ma, Ning Wu, Tingbing Cao

Intermittent Hibernation of Newtonian and Viscoelastic Turbulence: Insight Into the Maximum Drag Reduction

ASYIIPEOTE ...tttk stttk ek st e e b b s st s e b b e E s £ b b e b e 8 £ A £ 84 EeE e R e R R £E A E R b e R R £ £ AR E R LR A £ £ R R SR e R R eSS R R R R e £ R b bRt bbbt b b 68
Li Xi, Michael D. Graham

Impact of Diblock Copolymers On Droplet Coalescence, Emulsification, and Aggregation In Immiscible

HOMOPOLYMEE BIEIAS ...ttt ettt b e b bt e £ b b8 £ £ b b e b8 £ bbb H e e b bRt R b e e b e bbbt b bbbt n e et et 69
Jeremy Fowler, Eric Fried, Tomonori Saito, Renlong Gao, Timothy E. Long, David Green

Stability and Viscoelasticity of Responsive Magneto-Pickering Foams .................c..cccooiiiiiiiiii 70
Elena Blanco, Stephanie Lam, Stoyan K. Smoukov, Krassimir P. Velikov, Saad A. Khan, Orlin D. Velev

Electrostatic Barrier to the Production of Charged Latex Particle-Stabilized EmulSions ................cocccoiiiniiiniinciincceceeee 71
Hongzhi Wang, Virendra Singh, Sven Behrens

CO2-Soluble, Non-Ionic, Water-Soluble Surfactants That Stabilize CO2-In-Brine Foams.....................ccccoeiiiiiiiii e 72

Dazun Xing, Bing Wei, Samuel McNulty, William McLendon, Robert Enick, Kieran Trickett, Azmi Mohamed, Stephen Cummings,
Sarah Rogers, Julian Eastoe, Dustin Crandall, Vyacheslav Romanov, Bryan Tennant, Yee Soong

Phospholipid Encapsulation Properties and Effects On Microbubble Stability and Dynamics.............c.ccccoviieiiininnncieeenes 73
James J. Kwan, Mark A. Borden

The Effect of Surfactant Polydispersity In Phase Change Emulsification
Eric Morrison, Hanseung Lee, Alon V. McCormick

Controlling the Morphology of Hollow Microcapsules From Double Emulsions .................ccccoooviiiiiis 75
Myung Han Lee, Kolin Hribar, Teresa Brugarolas, Neha Kamat, Jason A. Burdick, Daeyeon Lee

Responsive Nanoparticulate Polymer Brushes: Emulsion Stabilization and Interfacial Behaviors...............cccccooioiiniiiiiiiicns 76
Trishna Saigal, Krzysztof Matyjaszewski, Robert D. Tilton

Interfacial Properties and Interactions of Emulsion Drops Stabilized by Mixtures of Surfactants ...................cccccoooniniiiiiiins 78
Prachi Thareja, Norman J. Wagner, Eric M. Furst

A Simple Model for Complex Fluids: The Challenges with Long-Range Interactions ................cccccocooiiiiiiiiiiiiis 79

Zhehui Jin, Jianzhong Wu
Effect of Bond Rigidity and Molecular Structure On the Self Assembly of Amphiphilic Molecules Using Second

Order Classical Density Functional TReory ... 80
Bennett D. Marshall 11, Chris Emborsky, Kenneth R. Cox, Walter G. Chapman

Coalescence of Bubbles From Surface Forces As a Function of Gas Type and pH ... 81
Rico Tabor, D. Y. C. Chan, Franz Grieser, Raymond R. Dagastine

Near-Field Capillary Interaction and Equilibrium Microstructure of Colloidal Rods: Cylinders and Ellipsoids ..................c..cc...... 82
Lorenzo Botto, Marcello Cavallaro, Lu Yao, Kathleen J. Stebe

Relating Surface Viscosity to Monolayer Packing In Model Phospholipid Films Using Active Microrheology ................ccccccecvnennnne 83

Prajnaparamita Dhar, Joseph A. Zasadzinski



Investigating Fundamental Electrochemical Processes In a Li-O2 Battery
Bryan McCloskey

Lifetime Investigations of Bi-Functional Air Cathodes Using Electrochemical Impedance Spectroscopy (EIS)............cccccooviiniinnens 85
Stephan Weinberger, Katja Frahlich, Franz Bernd Wede, Damijan Movrin, Viktor Hacker
Secondary Manganese Dioxide Electrodes for Grid-Scale Batteries ................ccocooviiiiiiiiiiicc s 86

Joshua Gallaway, Nilesh Ingale, Michael Nyce, Yasumasa Ito, Lev Sviridov, Abhinav Gaikwad, Steven Lever, Ali Firouzi, Sanjoy
Banerjee, Daniel Steingart

Graphene Supported Bifunctional Catalysts for Oxygen Electrodes In Rechargeable Lithium-Air Batteries..................ccccooocviiinne 88
Kapila Wadumesthrige, Steven Salley, K. Y. Simon Ng

Kinetics of MnO2 Using a Rotating DisK EIECIIOUE ..............cooviiiiiiiiiciciine ettt 89
Abhinav Gaikwad, Joshua Gallaway, Dan Steingart

Hydrophobic Effects On a MOLECUIAT SCALE ...........c..ccoiiiiiiiiiiiiciie et b bbbt bbbt bbb e e bt e bttt n et b enennen 90
Deepti Ballal, Walter G. Chapman

Theoretical Insights Into the Multiscale Nature of the Hydrophobic Force...............cocoooiiiiiiic e 92

Aviel Chaimovich, M. Scott Shell, Jacob Israelachvili
Microscopic State of Ionic Liquid Ion Pairs At Low Concentrations In Water As Studied From Molecular

DYNAMICS STMULATIONS ...ttt bbb bt e e b bR £ £ bbb 8 £ £ £ b b h R e e e b b e R £ R e e e b e bbbt e b b e b bt e e et et 93
Jindal K. Shah, Patrik Yee, Edward J. Maginn

Effect of the Medium On the Thermodynamics of Ion-Water CIUSEErS.................ccooiiiiiiiiiiiii e 94
Dilip Asthagiri, Safir Merchant, Purushottam Dixit

Understanding the Hydrophobic Effect In Confined Water ................cooiiiiiiiiiiiiicee ettt 95

Tamaghna Chakraborti, K. G. Ayappa

Increasing DNA Correlation Length by Nanoscale Confinement
Yeng-Long Chen, Pokeng Lin, Chiafu Chou

Area 1a Keynote Lecture - Hydration Phenomena At the Interface of Chemistry and Biology: A New Fluctuations

BASEA PEISPECHIVE .......coviuiiiiiitciitit etttk ettt bbbt £ £ bbb e b e b bR £ e £ e b b2 b eh £ 4 £ EeEeE £ £ b bR R A AR bRt e bbbt n b N/A
Shekhar Garde

Molecular Based Modeling of Polarizable Water Via Calculation of Cluster Integrals Based On Wertheim's

ASSOCIALION THEOTY ........oviiiiiiiitictit ittt bbb b £ e b bR £ e e e bbb b £ £ £ b b E e A e £ 84 E e b bR £ e S e b b e bt E e e e bbb e bt bbbt ettt e ebenn 98
Hye Min Kim, Andrew J. Schultz, David A. Kofke

Correlation and Prediction of Water Content In Alkanes Using a Molecular Theory ................ccccocoiiiiiiiiiiiiis 99
Chris Emborsky, Kenneth R. Cox, Walter G. Chapman

On the Critical Properties of n-Alkanes At Long Chain Limit Using White's Renormalization Group Theory...............ccccccccvenennnn. 100

Ahmadreza F. Ghobadi, J. Richard Elliott

Role of Liquid Polymorphism During the Crystallization of Silicon
Jerome Delhommelle, Caroline Desgranges

Characterization of Phase Behavior In Thermodynamically Small Systems Using Windowed Monte Carlo

UMD SAIMIPIIIZ. ..ottt bbb et h bt e e b b s es £ £ e 2 e bbb o £ £ bbb b EE b b e H e £ b b e b e b st e e e e b e b e bt bttt b bbbt n et 102
Ray M. Sehgal, Daniel J. Beltran-Villegas, Dimitrios Maroudas, David Ford, Michael A. Bevan
Gradient Monte Carlo: A High Throughput Method for Computing Thermodynamic Properties..................cccocoviiiiiiiiiiienn 103

Devang V. Khakhar, Anuja Seth Mehrotra, Sanjay Puri

Turbulent Flow of Dilute Aqueous Suspensions of Multi-Walled Carbon Nanotubes In a Smooth Pipe
Preetinder S. Virk

A Comparison Study of Turbulence Statistics In the Mixing Regions of a Confined Jet and Wake...............ccoccooeiniiiiiininiinnns 105
Bo Kong, Michael Olsen, Rodney O. Fox, James C. Hill

Nonlinear Response of a Confined Mixing Layer to Active FOrcing ..o 106
Wei Zhao, Guiren Wang

Vortex Characteristics In a Turbulent Incompressible WakKke FLOW.............c.ccciiiiiiiiiiicceee e 107
Katrine M. Nilsen, Bo Kong, Michael Olsen, James C. Hill, Rodney O. Fox

Transition From Laminar to Turbulent Flow Measured with Magnetic Resonance Flow Imaging ................ccccocooviniiniiiiincnn 108
Emilio J. Tozzi, David M. Lavenson, Michael J. McCarthy, Robert L. Powell

Investigation of Annular FREE Jet FLOWS with Various Diameter RATIOS ... 109

Nevin Celik, Yilmaz Bayazit

The Influence of Coriolis Acceleration On the Redistribution of Turbulent Kinetic Energy
Charles A. Petty, Satish Muthu, Andre Benard

Simulation of the Thermal Plume Around a Seated MaNNEQUIN .............co.ooiiiiiiiiiiiiii s 118
Xinli Jia, John B. McLaughlin, Goodarz Ahmadi, Jos Derksen

An a Priori Analysis of Liquid-Gas Flows for the Large-Eddy Simulation of Turbulent Sprays.................ccccoooiiiiiiniiiiin, 119
Sean C. Garrick, Wanjiao Liu, Michael D. Cloeter

On the Skin Friction Coefficient In Viscoelastic Turbulent Wall Bounded FIOWS ..............cccccooiiiiiiiiiiiieee e 120
Antony N. Beris, Kostas D. Housiadas

Pure Carbon-Dioxide Gas Absorption In a Counter-Current Foam-Bed Reactor..................cccooiiiiniiiiiiiieeees 121
Amit A. Gaikwad, Ashok N. Bhaskarwar

Optimization of Carbon Capture Systems Using Surrogate Models of Simulated Processes................ccccecveviiiiinnciiiniinensieenns 122

Alison Cozad, Youngjung Chang, Nick Sahinidis, David C. Miller

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

Process Analysis of CO, Capture with Ionic Liquid Solvent From Flue Gas..............cc.ccoiiiiiiiiiii e 124
Yanjie Chen, Xiangping Zhang, Suojiang Zhang Sr., Y. Yao, B. Ren




Application of Ionic Liquids In CO2 Capture
Suojiang Zhang, Xiaochun Zhang
Thermodynamics of Carbon Capture Through Reversible Ionic Liquids.............cccoccoiiiiiiiiiiiii e 126
Manish Talreja, Amy Rohan, Jackson Switzer, Maria Gonzalez Miquel, Swetha Sivaswamy, Kyle Flack, Elizabeth J. Biddinger,
Manjusha Verma, Pamela Pollet, Francisco Rodriguez, Jose Palomar, Charles L. Liotta, Charles Eckert

First Principles and Classical Simulations of Ionic Liquids for Carbon Dioxide Capture ...............ccocccovviiiiiineiienic e 128
Bo Zhang, Adri C. T. Van Duin, J. Karl Johnson

Computational Design of Reactive Ionic Liquids for CO2 CaptUure..............cccoiiiiiiiiiiiiiiiieeeee e 129
William F. Schneider, Bhabani Mallik, Chao Wu

Separation of CO2 and H2 Using Acetate and Amino Acid Ionic Liquids ..............ccooooiiiiiiiiiiiee e 130

Wei Shi, David Luebke, Christina Myers, Dan C. Sorescu
Rotating Disk Electrode: From Fundamentals to Applications for Catalytic Activity Assessment of Porous

ELECEIOCALALYSES ........oeiviiiiieiet ettt E et R bt e R b e e £ R E R R R R AR R R R R Rt R bR r bR 131
Elod Gyenge

Review of Potential Step and Potential Sweep Methods In Electrochemical Energy Conversion ..............c.cccoceoieniennencicneenenns 132
Vijay Ramani

Novel Electroanalytical Techniques for Phase Transformation .................ccccoiiiiiiiiiiii e 133
Yujie Zhu, Chunsheng Wang

Equilibrium and Rate Measurements with Potential-Sweep Voltammetry................ccocooiiiiiiiiii e 147
Charles W. Monroe

Gadolinium-Bound Microbubble Shells for MRI BIOSENSOLS ............ccccoiiiiiiiiiiiiiiii i b 148

Jameel Feshitan, Fotis Vlachos, Yao-Sheng Tung, Elisa Konofagou, Mark A. Borden

Maskless Fabrication of Nanowells Using Chemically Reactive Colloids
Darrell Velegol, Neetu Chaturvedi, Erik Hsiao, Seong H. Kim

Experimental Measurement of near-Field Capillary Interactions Between Rod-Like Particles ...................ccccoooiniininiiiiincn 150
Lu Yao, Lorenzo Botto, Marcello Cavallaro Jr., Joel Rovner, Robert L. Leheny, Kathleen J. Stebe
Modulating Contact Angle Hysteresis to Direct Fluid Droplets Along a Homogenous Surface ...............ccocooveinenicnninceneeneens 151

Mingxiang Luo, Rohini Gupta, Joelle Frechette

Water Mobility: A Bridge Between the Hofmeister Series and the Friction of Zwitterionic Surfaces In Aqueous

Solutions ....
Yi He, Qing Shao, Shaoyi Jiang

Friction and Adhesion Forces of Spores of Bacillus Thuringiensis On Model Surfaces ..............cc.coccoeiiniiniiniinnieeeeees 153
Hyojin Kweon, Sotira Yiacoumi, Costas Tsouris

Understanding the Molecular Interactions of Lipopolysaccharides During E. Coli Initial Adhesion with a Surface

Forces Apparatus...
Hongbo Zeng, Qingye Lu, Yang Liu, Ali Faghihnejad, Jing Wang

Novel Electrochemical Surface Forces Apparatus and Electrochemical AFM Setups for the Study of Interfacial

PREIOIMICNIA ..o bbb bbb bbb 155
Markus Valtiner, Kai Kristiansen, George W. Greene, Jacob N. Israelachvili
Electrochemical Crystallization On Nanoparticle-Decorated Electrodes..................cccocooiiiiiiiiiiiii 156

Li Li, Guangzhao Mao

Surfactant-Mediated Synthesis of Anisotropic Copper Crystals Using Electrochemical Deposition
Rajesh Venkatasubramanian, Noshir Pesika

Effect of Surfactants On Electropolishing of Stainless Steel 316L.................cccoiiiiiiiiiiiii e 158
Bing-Hung Chen, Kuen-Ching Hou, Tzer-Min Lee

Electrochemical Monitoring of DNA-Protein Interactions At Modified Electrodes................cccoooviniiiiiiiiiii 159
Keeshan Williams, Rastislav Levicky

Comparing the Corrosion Effects of Environment and Form On Various Magnesium ALOYS .............ccccouriiiniiinenienneneeeeeeee 161

Holly J. Martin, Chris Walton, Jasmine Danzy, Ayesha Hicks, M. F. Horstemeyer, P. T. Wang

Electrochemical Noise At Electrode-Electrolyte Interfaces In the Absence of Externally Added Redox Active

SPECIES ...ttt bbbtttk bbb R E R E £ E £ R Rk e R R R R4 E AR R £ SRR R R £ R R AE R £ RS h R R R AR Rt Rt h bbb bt bt e et en e en s 163
Chaitanya Gupta, Roger T. Howe, Mark A. Shannon

Influence of Bacterial Chemotaxis On Biodegradation of Distributed Sources of Toluene within a Pore Network In

A Microfluidic Device
Xiaopu Wang, Larry Lanning, Roseanne M. Ford

Shape and Wall Effects On Particle Drag In LIQUIdS ............cccooiiiiiiiiiic e 166
Subrahmaniyam Susarla, Santosh Kumar Susarla
Interfacial Properties of Block Copolymer Monolayers Used In 2D Microfluidic Channels ...................cccocooiiiiiiiiiiin, 181

Zachary A. Zell, L. Gary Leal, Todd M. Squires
Analysis of Pressure Fluctuations In Fluidized Beds. II Reconstruction of the Data by the Fokker-Planck and
Langevin Equations

Muhammad Sahimi, Fatemeh Ghasemi

Heat Transfer and Drag Reduction for Water/NaSal/Ethoquad In a Mock Aviation Coolant Loop.............ccccccveniiriincencinenn, 184
Javier A. Narvaez, Robert J. Wilkens

Effects of Diameter and Orientation On Multiphase FIow Patterns ...............c.cccooooiiiiiiiiii e 185
Heather N. Nathaniel, Enita O. Okodiko, Robert J. Wilkens

Comparison of Microfluidic and Traditional Techniques for Cooling High Heat Flux Microelectronic Systems ...................c......... 186
Julaunica Tigner, Tamara Floyd-Smith

Diamagnetic Particle Deflection In Paramagnetic Fluids Using Embedded Permanent Magnets.................cccoccovenienneneeneenennnns 187

Litao Liang, Junjie Zhu, Xiangchun Xuan



Clear Model Fluid with Similar Rheological Behavior of Municipal Sludge ...
Nicky Eshtiaghi, Flora Markis, Jean-Christoph Baudez, Rahul K. Gupta, Rajarathinam Parthasarathy,

Analysis of Heat Flow Visualization During Conjugate Natural Convection In Square Cavity Via Heatline Method...................... 193
Tanmay Basak, R. Anandalakshmi, K. Gunupuru
Liquid-Continuous Impinging Stream Used for Cell Disruption and Its Flow Field Simulation ......................cocooiiiniiniiiiin 195

Gang Jian, Jia Guo, Yao Ding, Xia Yang, Yu-Xin Zhou, Yuan Wu
The Effects of Using Multiple Tubes On Effective Diffusivity and Separation Quality In An Oscillating Flow

SEPATALION SCREINE ..ottt sttt E b s R e R b et e R bR h e R bR s e e R Rt e R bRt n bR 201
John E. Whetten, Aaron M. Thomas

Dynamic Separation of Magnetic Nanoparticles In a Microfluidic System with Different Flow Conditions.....................cccocooen 202
Juan R. Reyes, Diego F. Cuervo, Angel A. Galvis, Johann F. Osma, Watson L. Vargas

Pattern Formation In Anomalous Thermo-ViSCoOUS IMEIa .............cociiiiiiiiiiiiiiieieie ettt sbesbesbesbesbesbeaseeneans 204

Victor Kireev, Said Urmancheev, Iskander Akhatov

Rheological Characterizations and Modifications of Simple and Complex Melter Slurries: Nuclear Waste Simulant

STUFTEES ...ttt sttt bbb bt e bbbt £ bbb eh e 8 E e b e b s A £ 84 £ e b e b e h e R £ A £ A0S E b e h £ £ £ E b SR eh £ £ EE b b e H e e R b e b e R R E A e e R b b E et et bbbt r e 209
Jaehun Chun, Elizabeth Golovich, Carolyn A. Burns, Michael Schweiger

Investigation of Fluid Flow Maldistribution in Microchannel-Based Hemodialysis Using Residence Time

DIESTEADULION ATALYSES .......c.oiiitciiiiietet et b ettt b et b b h £ £ e bbb b £ £ bbb s £ bbb R e e bbb eh b e bbbt n bbbt e 210
Matthew Young Coblyn, Robin Wagner, Goran Jovanovic, Kendra Sharp

The Phase Behavior and Rheology of a Concentrated Protein System (Lysozyme) with Long-Range Repulsion and

SROT-RANEZE ALEFACTION .......cuiuiiiiiitiiiiieitet ettt bbb st bbb s s et e e e b bt E e £ b b e b b e £ 8 E b e b e h £ b b e b b st e e e e b b e b et teb bbbt et 212
Aaron P. R. Eberle, Kunlun Hong, Yun Liu

Towards A Distributed Network of Bacteriabots: Microfluidic CHARACTERIZATION of SINGLE Channel

COMMUNICATION ..ot bbb bbb bbb bbb bbb bbb bbb bbb bbb 213
Ali A. Sahari, Bahareh Behkam
Solvent Responsive Polymer Brushes for Selective Separations — A Molecular Simulation Study ..............c.cocoooiiiiiniin 214

Ajay Singh Panwar, Ankur Mishra, Pawan Kumar Verma, Buddhapriya Chakrabarti
Computational Fluid Dynamics (CFD) Assessment of Native Stenotic Aortic Valve Employing In Vivo Computed

Tomography (CT) Derived GeOMELIIES .............ccooiiiiiiiiiiiiiiee et st r e r e r e e s e n e n e ne 215
Brad Traeger, Sanjay Srivatsa, Yildirim B. Suzen, Yechun Wang
Visualization of Gas-Liquid Mass Transfer and Reaction Inside a Single Droplet Using PIV and PLIF Technique ....................... 216

Ting Shao, Yi Cheng, Yong Jin
The Study of Heat Transfer In Gas-Solid Flow Using Particle-Resolved DNS of Steady Flow Past Fixed Particle

ASSEIMBIIES ..ottt E et bR b bR b £ h R R e R R bR e R £ R £ R bR bbb et bbb bRt b bt b e bt enr e 217
Bo Sun, Sudheer Tenneti, Shankar Subramaniam

Stability of Double Emulsion Droplets Using a 3D Spectral Boundary Element Method ...............ccccoooiiiiniiniiiiece 218
Xiaofeng Qu, Yechun Wang

Electrostatic Microvalves for Integrated Microchemical SyStems ...............ccooiiiiiiiiiiiiiii e 219
Joshua D. Tice, Amit V. Desai, Thomas A. Bassett, Christopher A. Apblett, Paul J. A. Kenis

A Tunable PEGDA-Based Microfluidic Assay Device for Bacterial Chemotaxis ................cccviiiiiniiiiiiniccecce 220

Mahama A. Traore, Eric Acome, Bahareh Behkam
Forced Convection Fluid Flow and Heat Transfer Across a Bluff Body of Square Cross-Section: Effects of

Reynolds Number and BIoCKAZE RALIO ............ccouiiiiiiiiiiiiiee et b ettt b bbbttt b e n e n e 221
Neha Sharma, Amit Kumar Dhiman, Surendra Kumar

Experimental Study of Microbubble Coalescence in a T-Junction Microfluidic Device..............ccccocoriiiiiiiniiiiii 222
Lu Yang, Kai Wang, Yangcheng Lu, Guangsheng Luo

Turbulence Structures In Poiseuille-Couette Flow That Lead to Drag Reduction.................cocoooiiiiiiiiiiiicees 223
Quoc T. Nguyen, Alberto Striolo, Dimitrios V. Papavassiliou

Coupling Electrokinetics and Rheology: Electrophoresis In Non-Newtonian FIUids ..............ccccocoiiiiiiiniiiiicceceee 224

Denise E. Posluszny, Lynn Walker, Aditya S. Khair

Porous Media Flow Simulation Via Lattice Boltzmann Method with Representative Elementary Volume Method
Pil Seung Chung, Myung S. Jhon

Performance Analysis of a Horizontal Axis Wind Turbine In the Presence of Water Droplets ...................cccooooniniiniiciiiinnn 227
Emadoddin Abbasi, Ming Cai, Hamid Arastoopour

Operability Coating Windows In Two-Dimensional Slot Coating Flow: Effect of Die Lip Configuration and

Comparison with Viscocapillary Model
Si Hyung Lee, Hyun Wook Jung, See Jo Kim, Jae Chun Hyun

Rheo-Physics of Shear Thickening Fluid SuspoemulSIONS...............ccooiiiiiiiiiiiiic e 229
Jeremy N. Fowler, Anthony Pallanta, John E. Kirkwood, Norman J. Wagner

Evaluation of SAFT and PC-SAFT EoS for the Calculation of Thermodynamic Derivative Properties of Fluids

Related to Carbon Capture and SeqUESTIATION ..............c.ooiiiiiiiiiiie ettt h et b et b et b ettt eb s b n e 230
loannis G. Economou, Nikolaos I. Diamantonis

Modeling the Solid-Liquid Equilibrium of Organic Compounds with the SAFT-g Mie Group Contribution

AAPPIOACK ...ttt bbb h £ h ek £ E AR oA h e £ e h e £ b b E R R R oA £ h £ SRt e Rt E e bR nR Rt b et b et b e n b e ene 231
Vasileios Papaioannou, Claire S. Adjiman, George Jackson, Amparo Galindo

Prediction of Binary Diffusion Coefficients In Non-Ideal Mixtures From NMR Data: Hexane-Nitrobenzene near

TS COMSOIULE POINL ...ttt bbbt b et h bbb b b E e s 14 e s e e e h b s b ek e b e b1 e eh e e b eh £ et e h £ e bt e bbbt e bt e eb e n et n e e 233
Geoff D. Moggridge, Carmine D'Agostino, Mick D. Mantle, Lynn F. Gladden
Prediction of Aqueous Solubility and Vapor Pressure of Polycyclic Aromatic Compounds...............ccoeovriiiiinenicnseneeeeeees 239

Jinxia Fu, Eric M. Suuberg



A New Capillary Viscometer for Measurements up to 40 Mpa and 473 K: Preliminary Results for Pure

Compounds up t0 29 MPa aNd 300 K ..ottt R bRt r bRt n e 240
Alfredo Pimentel-Rodas, Luis A. Galicia-Luna, Jose J. Castro-Arellano
Generalized Activity Coefficient Models for VLE Mixture Predictions .................ccococoiiiiiiii 241

S. B. Gebreyohannes, K. M. Yerramsetty, B. J. Neely, K. A. M. Gasem

Prediction of the Critical Micelle Concentration of Different Classes of Surfactants Using a New Topological Index
Qiang Wang, Qingzhu Jia, Peisheng Ma, Dengfeng Fu, Pengfei Liu, Peng Feng

Isobaric Vapor-Liquid Equilibrium for Ethanol -Glycerol System At 101. 3, 40.0 and 20.0 Kpa .............c..cocooeiiiniinnincicce 246
William A. Chasoy, Ivan Gil, Gerardo Rodriguez, Luis Boada, Jorge Mario Gémez

Surface Tension and Density of Pure Ionic Liquids EMIAc and Binary Mixtures with Water...................ccocoooiiiiiii, 248
Jie Ma, Zhen-Dong Ding, Bang-Qin Ni, Hai-Jun Wang

The Effect of Various Sodium Chloride Concentrations On the Wettability and Surface Energy of Aluminum 7075 ..................... 249
Holly J. Martin, Kiran N. Solanki

Self-Assembly of IMPerfect TetraRedIa . .............couiiiiiiiici ettt b bttt e R bt r e 250

Pablo F. Damasceno, Michael Engel, Trung D. Nguyen, Amir Haji-Akbari, Sharon C. Glotzer
Sulfonating Modification of Available Benzalkonium Chloride to Synthesize Sulfobenzyl Betaine and Its

APPLCALION ..ot e e E st e R R s R e e R E R e e R R R R R R R R R R R R R Rt R bRt nerener e 251
Di Wen, Zhigiang He, Ming Lei, Yun Fang
Stability of Water-In-Oil Emulsions In Electromagnetic Fields ..................ccccoiiii 252

Liana Kovaleva, Rasul Zinnatullin, Airat Musin, Iskander Akhatov
Process Development of Preparing a Novel Gemini Surfactant Bis(Sodium Nonylphenol Sulfonate) Methane From

NONYIPRENOL ... bbb bbb bbb b bbb 253
Zongli Zhu, Zhigiang He, Jie Zhang, Yun Fang
Synthesis of a Novel Gemini Surfactant of Bis(Sodium O-Methyl-Nonylphenol Sulfonate) Methylene ...............ccccccoeiniininninnn. 256

Zhigiang Zeng, Zhigiang He, Yun Fang
Study of the pH-Induced Self-Assembly of Conjugated Linoleic Acid/Conjugated Linoleate In An Aqueous

SOLULIOI ...ttt bbb bbb bbb e b h s R e £ E e b e h e R £ £ e £ e EeheE £ A £ £ R bR R £ R R EeE R AR R bR AR R bbbt bbbttt 261
Ye Fan, Yun Fang, Lin Ma, Rentao Wan, Yujie Li, Liuging Yang
Synthesis and Surface Activity of Long-Chain Alkylbenzenemethanol Polyether ....................ccccocooiiiiiiinice 268

Ying Lu, Yun Fang, Xuefeng Liu

Modeling Individual and Bulk Pit Characteristics On Various Magnesium Alloys Exposed to Two Saltwater
Environments

Holly J. Martin, Chris Walton, Jasmine Danzy, Ayesha Hicks, M. F. Horstemeyer, P. T. Wang

Sterically Stabilized Emulsions: How Important Is the Polymer Brush? ... 277
Raymond R. Dagastine, Ofer Manor, Tam T. Chau, G. W. Stevens, Franz Grieser, D. Y. C. Chan

Finite-Difference Diffusion Equation Consistent with Density Profiles near Surfaces ................cccocoiiiiiiiiiiinne 279
G. L. Aranovich, M. D. Donohue

Storage and Loss Modulus From Material Functions Applied to Inverse EmulSions................ccccoooiiiiiinieecne 280
Ruben D. Vargas, Oscar A. Alvarez, Watson L. Vargas

Microenvironment of Cyclopentane at Water-Hydrate Interfaces and in Bulk Aqueous Solutions .................ccccoceoieniincienienennn 282
Chi Lo, Junshe Zhang, Ponisseril Somasundaran, Jae W. Lee

Organosilane Array Nanopatterns for the Study of Nanoconfinement.................cccocoovriiiiiiii e 283

Sunxi Wang, Li Li, Daniel Sobczynski, Guangzhao Mao

Hybrid Nanostructure Formation Using Nanoparticle-Mediated Molecular Crystallization
Li Li, Sunxi Wang, Guangzhao Mao

Lung Hysteresis: Its Origins and the Role of Pulmonary Surfactant.................ccocooviiiiiiiiiiiie e 285
Amir Mohammad Farnoud, Jennifer Fiegel
Preventing Adhesion of Immunoassay Components to Solid SUIfaces ..............ccoocoiiiiiiiiiiiii e 286

Daniel L. Obrzut, Alfredo R. Narvéez
Role of the Bile Salt Surfactant Sodium Cholate In Enhancing the Aqueous Dispersion Stability of Single-Walled

Carbon Nanotubes: A Molecular Dynamics Simulation Study
Shangchao Lin, Daniel Blankschtein

Microfluidic Characterization of Dispersants Used In the Gulf of Mexico Oil SPill .............cccccoiriiiiiininiiciee e 288
Chuntian Hu, Carina Herz, Ryan L. Hartman

Hydrophobic Nanoparticles for NaMOFIUIAS ..ottt bbbttt n e n e 289
Anaram Shahravan, Srinath Yelamarty, Saba Lotfizadeh, Themis Matsoukas

DNA Release Dynamics Induced by Inter-Polyelectrolyte EXChanGe.............ccccoiiiiiiiiiiiiiirc e 290
Yi Zou, Guangzhao Mao

Optimization of Double-Encapsulation System for Dermal Delivery of Macromolecules .................c.cccooooiiiiiiiiiniiicce 291
Qing Wang, Edith Rojas, Kyriakos Papadopoulos

Destabilization of Double Emulsions by EVAPOIAtiON .............ccoceiiiiiiiiiiiiiie ettt 293

Yuly A. Jaimes-Lizcano, Carolina Rojas, Kyriakos Papadopoulos
Effects of Radioactivity On Surface Interaction Forces..
Costas Tsouris, Joanna McFarlane, Hyojin Kweon, Sotira Yiacoumi,
Comparative Study of Aggregation Behavior of Griseofulvin, Naproxen, and Fenofibrate In Binary Film Precusor ..................... 295
Phong Huynh, Paul Takhistov
Designing and Fabricating Highly CO2-Selective Composite Membranes Inspired by Iron-Fortified Mussel
ARESIVE SYSEIN ...t R e bbb 296
Yifan Li, Shaofei Wang, Hong Wu, Ben Li, Jingtao Wang, Zhongyi Jiang, Fusheng Pan




Effect of Membrane Fluidity On the Second Virial Coefficients of Liposomes
Daniel Forciniti, Kunal Naik, Rajiv K. Yandrapati

Prediction of Conformation Distribution with the PR+COSMOSAC Equation of State ...............cccoeoiriiiniiiiiiceceee 299
Chan-Chia Hsu, Shiang-Tai Lin

Micellar Solutions In Catalysis and Separation: Systematic Approach to Select the Surfactant System ...................coocviiiiinenn 300
Susanne Wille, Michael Schwarze, Liudmila Mokrushina, Irina Smirnova, Reinhard Schomaecker, Wolfgang Arlt

Self Assembly of Tethered Nanoparticle TeleChelics ... 302
Ryan L. Marson, Carolyn L. Phillips, Joshua A. Anderson, Sharon C. Glotzer

Simulation Study of Self-Assembly of Polydisperse Nanoparticles Into Highly Uniform Aggregates ................cccccccoevvincnncnnnnnne. 303
Trung D. Nguyen, Yunsheng Xia, Zhiyong Tang, Sharon C. Glotzer, Nicholas A. Kotov

Characterization of Multicomponent Mixtures Based On Real Surrogate Components..................ccocoovvviiniiniiienieneeseeeeeees 304

Philipp Mair-Zelenka, Thomas Wallek, Anton Reiter, Matth&us Siebenhofer

Volume-Translated, Modified Peng-Robinson Equation of State for Coalbed Gas/Water Mixtures
A. M. Abudour, S. A. Mohammad, R. L. Robinson Jr., K. A. M. Gasem

Validation of Surrogate Mixtures by Thermodynamic Evaluation of Phase Equilibria..............c...ccocoooiiniiii 306
Thomas Wallek, Philipp Mair-Zelenka, Anton Reiter, Matthaus Siebenhofer

Density Functional Theory and Computer Simulation for Associating Cyclic Molecules ................c..cccoiiiiiiiiiinince 307
Bennett D. Marshall 11, Alejandro J. Garcia-Cuéllar, Walter G. Chapman

Critical, Interfacial and Derivative Properties of Ionic Liquids by a Molecular-Based Equation of State ......................ccccoe 308
Oriol Vilaseca, Felix Llovell, Lourdes F. Vega

Volumetric Properties of Carbon Dioxide + Ethyl Acetate Binary Fluid Mixtures At High Pressures .............c.cccocoonviniiniinennn. 310
Nunzia Falco, Erdogan Kiran

Transport Properties of Liquid Metals: Molecular Dynamics and Hard Sphere Perturbation Theories ..................cococooeiiiinenn. 311

Hemanth K. Bilihalli, R. Ravi
Development and Analysis of Original UNIFAC-CI and Modified (Dortmund) UNIFAC-CI Models for Predictions

Of VLE AN SLE SYSTEINS ........cocuiiiiitetiiiiriiteteteietne ettt s e s s ses st e b s es e se a0 b b8t e 08 E b s e s e e e e e R b et n e e e e b b es et neer b s e s e ne s r s e e e nas 316
Azizul Azri Mustaffa, Rafiqul Gani, Jeong Won Kang
Droplet-Based Microfluidics for High-Throughput Studies of Enzyme Catalyzed Reactions ...................ccccoooiiiiiiiiiniiin, 318

Sergio Mendez, Kevin Cheng, Roger C. Lo

High-Pressure Vapor-Liquid Equilibrium Measurements for the Ternary System Carbon Dioxide + Ethanol + n-
Decane At 313, 343 aNd 373 K. ... e E bR R b bbbt bbb bbbt bbbt 319
Carmen Sanchez-Garcia, Luis A. Galicia-Luna, Octavio Elizalde-Solis

Entropy Generation Due to Natural Convection within Porous Rhombic Enclosures with Various Inclination

DN 172 (TP 320
Tanmay Basak, R. Anandalakshmi

Vent Size Design Applied to Oil Field Corrosion INhibitors ..............cccccoiiiiiiiiiiee e 322
Silvia M. Vargas-Vasquez, Faisal I. Khan, Sanjala Nashin

Compressed Liquid Densities of Boldine + Ethanol Binary Mixtures At Different Compositions From 313 to 363 K..................... 323
Moisés S. Duran-Zenteno, Hugo I. Pérez-L6pez, Luis A. Galicia-Luna, Octavio Elizalde-Solis

Vapor-Liquid Equilibrium for the Binary System Carbon Dioxide + Limonene At Supercritical Conditions..................c.ccccecenennn 324
Ricardo Garcia-Morales, Luis A. Galicia-Luna, Octavio Elizalde-Solis

Vapor-Liquid Equilibria for the Ternary System CO2 + Ethanol + n-HeXane .............ccocooviiiiiniiniiienee e 325

Rubén P. Mendo-Sanchez, Luis A. Galicia-Luna, Octavio Elizalde-Solis

Thermodynamics and Rheology of Novel Nano and Micro Self-Assembled Phases
Umang Agarwal, Fernando A. Escobedo

Anomalous Diffusion of Magnetic Nanoparticles On a Microfluidic Sytem Under a Variable Magnetic Field...................cc.ccccoee. 327
Juan R. Reyes, Ruben D. Vargas, Angel A. Galvis, Watson L. Vargas
Implications of Compressed Liquid Density for Intermolecular Potential Models .................cccooiiiiniiiiini e 328

Ehsan Moharreri, J. Richard Elliott

Atomic-Level Interactions of the Fusion Proteins Synaptotagmin and SNARE with Lipid Bilayers and Their Role

In Membrane Fusion
Jeffrey J. Potoff, Navendu Bhatnagar

Carbon Dioxide Clathrate Hydrate Phase EQUIIDIIUIN ... 331
Ma Fernanda Sanchez-Mora, Luis A. Galicia-Luna, Amir H. Mohammadi

A Benchmark Test Set for Free Energy Methods and Its Use to Test Free Energy Estimators and Dependence On

Molecular Simulation Parameters
Himanshu Paliwal, Michael R. Shirts

Properties of Imidazole SOIVENts fOr CO2 CAPLUIE ............coouiuiiiiiitiiieit ettt bbbt s bbbt eb et et eb et e b s e 333
Matthew S. Shannon, Jason E. Bara

A New Algorithm for Multiphase Analysis of Gas/Water Mixture Adsorption On Coals...............c.coooiiiiiiiiiniinci e 334
Sayeed A. Mohammad, Robert L. Robinson Jr., Khaled A. M. Gasem

On the Impact of Using a Pressure Solver On the Solution of P,T Phase Equilibrium with Equations of State .............................. 335
Frances Pereira, Amparo Galindo, George Jackson, Claire S. Adjiman

Predicting Toxicological Activity of Heterocyclic Compounds Using a New Topological Index ..............ccoceovneiinenicnninneneeseen 337
Liping Hu, Qingzhu Jia, Qiang Wang, Xiuping Lu, Peisheng Ma, Peng Feng, Pengfei Liu

Self-Diffusion of Polymer-Grafted Nanoparticles In Polymer MEIts...............cccooiiiiiiiiiiiiiicc s 345
David Green, Maura McEwan

Improved Nonlinear Models for the Refractive Index (RI) of Organic and Inorganic Materials .................c.ccooiiiiiiiiiiin, 346

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



Multi Window High Temperature View Cell for the Measurements of Polymer Phase Equilibria
Takeshi Furuya, Satoshi Yoda, Kiwamu Sue, Yoshihiro Takebayashi, Yukiya Hakuta, Katsuto Otake

Structure and Properties of Inter- and Intramolecularly Associating Molecules In An External Field ................c.cccooeiiniininnnnne. 348
Bennett D. Marshall 11, Alejandro J. Garcia-Cuéllar, Walter G. Chapman

Stochastic and Deterministic Vector Separation of Suspended Particles In 1D Periodic Free-Energy Landscapes .......................... 349
Jorge A. Bernate, German M. Drazer

Non Tumbling Particles In Simple Shear FIOW.............cccccooiiiiiiiiiii s 350
Vikram Singh, Abraham D. Stroock, Donald L. Koch

Nonlinear Particle Dynamics In a Uniform Electric Field...............ccooooiiiiiiiiiicc e 351

Paul F. Salipante, Adam W. Musial, Petia M. Vlahovska
Lattice Boltzmann Simulation of a Two-Dimensional Poiseuille Flow of a Magnetic Suspension Between the Two

Parallel WAllS ..o bbb bbb bbb bbb bbb 352
Akira Satoh

Role of Rotating Magnetic Field of a Multipole Stator Winding In a Cylindrical Ferrofluid Flow ..................cccocoiiniiniiniinn 354
Isaac Torres-Diaz, Carlos Rinaldi

Direct Investigation of 3D Suspension Microstructural Evolution..................cccooooiiiiiiii 355

Bu Xu, M. Tharanga Perera, James F. Gilchrist
Theory of Microstructure and Rheology of Nonequilibrium Colloidal Dispersions: Shear Flow and Active

IMECTOTREOIOZY ... bbb bbb bbb bbb bbb bbb 356
Ehssan Nazockdast, Jeffrey F. Morris

PBE Breakage Kernel Through Stokesian Dynamics Simulations of Colloidal Aggregates' Breakage.................ccccocovivniiiiiinnennn. 357
Yogesh M. Harshe, Marco Lattuada, Massimo Morbidelli

Experimental Analysis of Aggregate Breakage In Turbulent Flow by 3D-PTV ... 358

Debashish Saha, Beat Luethi, Markus Holzner, Alex Liberzon, Miroslav Soos, Wolfgang Kinzelbach

Hydrogen-Bromine Flow Battery for Large-Scale Electrical Energy Storage
Trung V. Nguyen, Haley Kreutzer

High Energy Density Lithium FIow Battery Desi.............ccoooiiiiiiiiiine e 367
Galen Suppes, Michael J. Gordon, Michael G. Heidlage, David Guinta

Component and Performance Analysis of Vanadium Redox Flow Batteries: Experimental and Modeling Studies.......................... 368
Emin Caglan Kumbur, Chris R. Dennison, Kevin W. Knehr, Ertan Agar

Energy Efficiency of Battery Systems with Forced Convection Between Electrodes ................ccccoooiiiiiiiiiiiic, 369
Sun Ung Kim, Charles W. Monroe

Gas Evolution In a Flow-Assisted Zinc-Nickel OXide Battery .............cocooiiiiiiiiiiiiis e 371

Yasumasa Ito, Michael Nyce, Robert Plevilech, Martin Klein, Daniel Steingart, Sanjoy Banerjee
Theoretical Studies of Ion Transport In Solar Thermal Water Splitting by Mixed Metal Ferrites In Traditional

AN HETCYNILE CYCLES ...ttt ettt b st et b b s s s e e e b b E £ e £ e bbb b e £ £ bbb e h £ A £ b b e b e Rt s e e e b e b b eh e b e e b bbbt bbb bt et e n s 373
Christopher Lawrence Muhich, Charles Bruce Musgrave, Alan W. Weimer
Oxidation Behavior of Copper NANOCIYSEALS.............ccooiiiiiiiiiie e et ee 374

Katherine P. Rice, Mark P. Stoykovich, Aaron E. Saunders
Surface Morphological Stability of Crystalline Solids Under Simultaneous Electromigration, Thermomigration,

and Stress-Driven Surface Diffusional Mass FIUXES.............cccoooiiiiiiiiiii e e 375
Dwaipayan Dasgupta, Georgios I. Sfyris, M. Rauf Gungor, Dimitrios Maroudas

Dissolution In Fractured and Porous Rocks — The Cave Formation Paradox and Other Instabilities..................cccccccoviniiiniinenn. 377
Anthony J. C. Ladd, Piotr Szymczak

Self-Consistent Equations Governing the Dynamics of Nonequilibrium Colloidal Systems .............ccccocovviniiniiniincncnces 379
Shuangliang Zhao, Jianzhong Wu

Heatline Analysis of Natural Convection In Rhombic Enclosures with Isothermally Hot Side or Bottom Wall................................ 380

Tanmay Basak, R. Anandalakshmi
Soret and Dufour Effects On Double Diffusive Convection In a Square Cavity Totally Filled with Porous Material

Using the MUItiZrid MEtROd ..ottt Rt e Rt n e e e Rt s et ne e r b s e et s r s 382
Maximilian S. Mesquita, Marcelo J. S. De Lemos, Luzia Aparecida Tofaneli, Fernando F. Fachini

Janus Spheres At a FIUTA-FIUid INEEITACE ...........c.coooiiiiiiiiiiii ettt bbbttt ee et eb e n e e 383
Teresa Brugarolas, Bum Jun Park, Myung Han Lee, Daeyeon Lee

Protein Adsorption At the Air-Water Interface Studied by Surface Vibrational Spectroscopy ............c.ccccovviiininiinnincinceen 384

Armin Rumpel, Kathrin Engelhardt, Bjorn Braunschweig, Wolfgang Peukert

Amphiphilic Nanoparticles As Electromagnetically Responsive Surfactants
Kyle J. M. Bishop, Dickson Andala, Sun Hae Ra Shin, Aaron M. Drews

Molecular Modeling of Three Phase Contact for Static and Dynamic Contact Angle Phenomena...................cccoooeoiiniincininnennn 386
Ateeque Malani, Miguel A. Amat, Anilkumar Raghavanpillai, Ernest B. Wysong, Greg C. Rutledge

Particles At ANISOtrOPIC INEEITACES...........ccooviiiiiiiii bbbt r e bbbt ne e n e 387
Marcello Cavallaro Jr., Kathleen J. Stebe

Interface Deformation and Capillary Interaction Between Plate-Like Particles On Curved Surfaces.............ccccoocoovriiiniiiiinenn 388
Lorenzo Botto, Marcello Cavallaro, Kathleen J. Stebe

Colloidal Particles and Planar Substrates with Stimulus-Responsive Surfaces of Tunable Roughness .................cccccoviniiiniinennn. 389
Adriana San Miguel, Sven H. Behrens

Molecular Simulations of Tryalkoxysilane Functionalized Porous Silicates ................c.ccooiiiiiiiniini e 390

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 INTrest ................coooiiiiiiiiiiic e 392
Marianna Yiannourakou, Philippe Ungerer, Benoit Leblanc, Paul W. Saxe



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

Computer-Aided MOLECULAR Design: Methodology & APPLICATIONS .........ccoiiiiiiiiiiee et 395
K. M. Yerramsetty, B. J. Neely, K. A. M. Gasem
Molecular Simulation Strategies for Large Scale Thermodynamic Data Generation..................ccccocoviiiiiiiiiiiiinenicceeeeees 396

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

DIESEGIN.....coeeei et R R R R E R AR e SRR R R e SRR R R £ R R LR R R R R e e R R R Rt e R bRt ner bR 398
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 Liquid Solutions ..................... 399

Hanbin Liu, Supratim Datta, Blake A. Simmons, Kenneth Sale
Thermal Conductivity of Fluids near Critical Points — A Saga of Principle, Precision, Persistence and Practical

Application ...
Johanna Levelt Sengers

Current Controversy Surrounding the Basic Equations of Hydrodynamics. A ReVIieW ..............ccococriiiiiiniicn e 402
Howard Brenner

Effect of Surfactants On Drop Breakup In Complex and Evolving FIOWS .............c..cccoiiiiiiiiii e 403
Richard V. Calabrese

Ab Initio Thermophysical Properties of Gases for Applications In Metrology...............ccocooiiiiiiiiiiiii 404
Allan H. Harvey

Use of Computational Chemistry In TRermOAYNAIIICS ...........ocouiiiiiiiiiiiieiiiii ittt b ettt b et 406
Stanley I. Sandler

Evolving the SAFT-VR Equation of State Into a General Modeling Platform for Complex Fluids..................ccccooooiininiiniinn 407

Clare McCabe

Renormalization Group Theory Combined with Molecular-Based Equations of State: An Engineering Tool with
the RINt PRYSICS IMSIAC ........c.cviiiiiiiteciii ettt e Rt e e e b bt r b st nnr s 409
Lourdes F. Vega

A Novel SHF Process for Conversion of AFEX-CS to Ethanol Featuring High Ethanol Productivity, Enzyme

Recycling, and Yeast Cells REUSE.............coviiiiiiiiiii ettt e et r e e n e n e 411
Ming Jie Jin, Christa Gunawan, Nirmal Uppugundla, Shishir Chundawat, Bruce Dale, Venkatesh Balan

Concentration of a Solids-Free Lignocellulose Hydrolysate for Very High Gravity Fermentation: Inhibition Effects..................... 412
Steven J. Schneiderman, Todd J. Menkhaus, Patrick C. Gilcrease

Separate Processing of Hemicellulose and Cellulose to Optimize Ethanol Production From Corn Stover...............ccccccvevvinnnnne. 413

Alexandre Chapeaux, Nancy Dowe, Daniel J. Schell
Ethanol and Furfural Production From Corn Stover Using Hybrid Fractionation Process with Zinc Chloride and

Simultaneous Saccharification and Fermentation (SSF) ...t ettt nes 414
Chang Geun Yoo, Tae Hyun Kim, Monlin Kuo

Fischer Tropsch Synthesis Via Biomass Derived Synthesis Gas ...............cccccooiiiiiiiiiiiii e 415
Syed Ali Gardezi, Babu Joseph, John T. Wolan

Integrations of Biosurfactant Production Into Advanced Biorefineries ................cccoccoiiiiiiiiiiiiice e 416
William Colonna, Mustafa E. Marti, Michelle Pynn, Gabriel Reznik, Kevin Jarrell, Buddhi Lamsal, Charles E. Glatz

Flow-Induced Density Gradients In Microscale FIOWS ............ccccoiiiiiiiiiiiece e 417

Andrew Schmalzer, Alan L. Graham, Shihai Feng, Antonio Redondo
Experimental Study of Reactive Liquid Mixing with Multiple Components In a T-Shaped Microchannel by Laser-

Induced Fluorescence TeCHIIGUE..............ccoouiiiiiiiii e et st s e e R b e b et ne b n e n e 418
Wentan Wang, Yong Jin, Yi Cheng

Enhanced Electrokinetic Micromixing by Optimal Patterning of Heterogeneous Surface Charge ...............c..cccooviiiiincincinenn 419
Mranal Jain, Krishnaswamy Nandakumar

Two-Phase Flow of Gas-Liquid Binary Mixtures Through a Rectangular Microchannel ................c.cccooiniiniiiinincc 426

Shahnawaz Molla, Dmitry Eskin, Farshid Mostowfi

Dynamic Blocking of Water-Hydrocarbon Emulsion Flow In Microchannel
Alfir Akhmetov, Marat Mavletov, Artur Rakhimov, Sergey Sametov, Iskander Akhatov

Numerical Study On Droplet Formation and Cell Encapsulation Process In a T-Junction................cccocoooiiiiininiinncen 429
Hui Yang, Zhao Yu, Qiang Zhou, L.-S. Fan
Monodisperse Droplet Generation for Microscale Mass Transfer StUdies. .............coccoiiiiiiiiiii e 430

Christine Roberts, Rekha R. Rao, Anne M. Grillet, Carlos F. Jove-Colon, Carlton F. Brooks, Martin B. Nemer
Hydrodynamic Self-Rectification: A Novel Mechanism for Generating Uniform Droplet Arrays In a Microfluidic

INEEWOTK ..o bbb bbb bbb bbb bbb bbb bbb 431
Siva A. Vanapalli, Swastika S. Bithi

Inertial Microfluidic Enrichment of Complex FIUIAS..............cccoooiiiiiiiiiiiii et 432
Nathan Fletcher, Amy Reece, John Oakey

Oxygen Gradient Construction for Co-Cultivation of Microbial Communities In Droplets.................cc.cccoiiiiininiiincen 433

Jihyang Park, Geeta Mehta, Shuichi Takayama, Mark A. Burns, Xiaoxia Lin
Effects of Surface Roughness and Electrostatic Surface Potentials On the Forces Between Dissimilar Surfaces In

AQUEOUS SOTULIOIS ..ottt E st e R bt n e s e R bt e £ e 1 e a0 E b E e e e R E R s £ e e e e R Rt e e e e e e R b es et neer b bt s et mnr s b e e nan 434
Markus Valtiner, Kai Kristiansen, George W. Greene, Jacob Israelachvili

Hard Carbon Spheres As Micro-Bearings for Water-Based Lubrication .................cccocoiiiiiiiiiiiii e 435
Noshir Pesika, J. E. St. Dennis, Kejia Jin, Vijay T. John

Effect of Surface Topography and Superhydrophobicity On Friction ..............ccccccooiiiiiiiiiii e 436

Kane G. Jennings, Steven G. Vilt, Christopher Caswell, Clare McCabe



Dynamic Deformation Studies of Visco-Elastic Particles
Bryce D. Sturtevant, Stephen Beaudoin

Interfacial Nanomechanics In Atomic Force Microscopy of Complex Polymer-Surfactant Thin Films ................c.cocooniiniinenn 438
Greg D. Haugstad, Andrew Avery

Molecular Rotational and Translational Modes - Primary Sources for Energy Dissipation In Frictional Sliding

Involving Organic Systems
Rene M. Overney

Effects of Anisotropic Mechanical Loading On the Current-Driven Dynamics of Voids In Metallic Thin Films .............................. 441
Dwaipayan Dasgupta, Georgios I. Sfyris, Dimitrios Maroudas
Mass Transport Limitations During AFM Measurements of Crystal Growth From Solutions...................cccooooiiiiiiiiiiin 443

Wei Wang, Andrew Yeckel, Jeffrey J. Derby

Homogeneous Bubble Nucleation In Superheated Liquids: From the Underlying Free Energy Surface to the
Dynamics of Nucleation and Growth
Korosh Torabi, David S. Corti

Molecular Dynamics of Heterogeneous Vapor Bubble Growth: Exploring the Physics of the 3-Phase Contact Line ....................... 446
Jinyong Bao, David S. Rumschitzki, Joel Koplik

Nanoscale Clustering and Nucleation In Aqueous Glycine SOIUtions ................cccooiiiiiiiiiii e 448
Anna Jawor-Baczynska, Barry D. Moore, Jan Sefcik

The Role of Macromolecules On the Nucleation and Growth of Calcium Biominerals....................ccocooiiiiiii, 449
Mitali China, Marina Tsianou

Novel Method for Measurement of Crystal Growth Rate ... e 450
Dae Ryook Yang, Do Yeon Kim, Na Ri Lee

Can Supersonic Melt Blowing Produce Stable Nanofibers? ... e 452

Dawud H. Tan, Peter K. Herman, Christopher W. Macosko, Frank S. Bates

Density-Functional Theory for Polymer-Carbon Dioxide Mixtures
Xiaofei Xu, Diego E. Cristancho, Stephane Costeux, Zhen-Gang Wang

Control of Nanoparticle Morphology In Supercritical Carbon Dioxide Synthesis..............ccccooviiiiiniiiiiii e 463
Michael J. Casciato, Dennis W. Hess, Martha Grover

Reverse Micelle Synthesis of Monodispersed Metallic Nanoparticles Via a Gas Expanded Liquid System....................ccoccceiinnn. 465
Ashley E. Hart, Christopher L. Kitchens

Laser Induced Fluorescence Studies of Solute Concentration In the Supercritical Antisolvent Precipitation Process ..................... 466
Rajeshwar B. Chinnawar, C. B. Roberts, Steve R. Duke

Reversible Reactions of CO2 with Amines Employing A Protection / Deprotection Mechanism...................ccoccoviniinincinccncnnn 467
Fiaz S. Mohammed, Christopher L. Kitchens

Effect of Nanoparticles Location On the Orientation of Block Copolymer Thin Films...............cccocooiiiiiiii e 468
Joona Bang

Tuning Structure and Properties of Graded Triblock Terpolymer-Based Mesoporous Films..................ccccoooviiiiiiiiin, 469
William A. Phillip, Rachel Mika Dorin, Joerg Werner, Eric M. V. Hoek, Ulrich Wiesner, Menachem Elimelech

Defect Probability In Block Copolymer Directed ASSEMDLY ...........cccoocoiiiiiiiiiiiic e 470
Umang Nagpal, Jaun J. De Pablo

Diblock Copolymer Thin Films On Substrates Modified by Random Copolymer Brushes..............c.ccccocooiiiiiiiininicee 471
David M. Trombly, Victor Pryamitsyn, Venkat Ganesan

Composite Fluorocarbon Membranes by Surface-Initiated Polymerization...................cccocooiiiiiiiiiiiiiiccc e 472
Carlos A. Escobar, A. Ridzanoel Zulkifli, G. Kane Jennings

Understanding Polymer Properties That Impact Thin Film Behavior ..o 473

Jessica M. Torres, Christopher M. Stafford, Bryan D. Vogt
Mechanistic Modeling of Simultaneous Enzymatic Saccharification of Cellulose and Xylan Using Continuous

DiISErIDULION KINMETICS ...ttt b e b e e bt e et e Rt R b b s e e st e e bt R et e R et bt et b n b e n e 474
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..................cccccooviniiiniiniiiiinenn 475

Zhuoliang Ye, R. Eric Berson
Observing and Modeling Cellulosic Substrate Depolymerization by Commercial Enzyme Cocktails Using Confocal

FIUOTESCENCE IMECTOSCOPY ..ottt ettt et h R R s et s e e e e et R e R e e R s et ne et et R e n et e e n e n b e n e ne 476
Jeremy S. Luterbacher, Jose M. Moran-Mirabal, Larry P. Walker

Effects of Mixing Quality On the Kinetics of Biomass Liquefaction ..............c.cccooiiiiiiiiiii e 477
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 Biomass.................c.ccccocovniinnnennn. 478
Michael A. Sprague, Jonathan Stickel, Andrew Griggs

Flow and Transport Properties In High-Solids Biomass SIUITIes...............ccccooiiiiiiiiiiiii e 479

James J. Lischeske, Jonathan J. Stickel
Insights Into Crosslinking Nitroxide-Mediated Radical Copolymerization of Styrene and Divinylbenzene with a

UnNIMOLECUIAT INIHHATOY ........ooviviiiiiictecc et h b e R s R st e Rt n e e e b b e s et ne e r bt snr et 480
Afsaneh Nabifar, Neil T. McManus, Eduardo Vivaldo-Lima, Alexander Penlidis

Side-Chain Metallo-Supramolecular Polymers: Synthesis and Characterization ...................c.ccccoiiiiiinininncee e 483
Robert H. Lambeth, Berend Christopher Rinderspacher, Kenneth E. Strawhecker, Jan W. Andzelm, Adam M. Rawlett

Swelling, Shrinking, and Mechanical Relaxations In Glucose-Sensitive Hydrogels..................ccccoooiiiiininnincicnccsne 484
Ronald A. Siegel, Siddharthya K. Mujumdar, Arum Kim

High Throughput Screening of Polyurethane Coating Mechanical Properties.................ccocooiviiiiiiiiiiii 485

Ismael J. Gomez, Johannes E. Leisen, Haskell W. Beckham, J. Carson Meredith



Poly(N-Vinyl Formamide) Hydrogels As An Alternative to Polyacrylamide..........
Tiffany C. Suekama, Anthony Livengood, Vara Aziz, Zahra Mohammadi, Cory Berklan

Modeling of Crosslinking In Free-Radical POLyMErizZation ..............c.c.cooiiiiiiiiiiie e 488
Stefano Lazzari, David Pfister, Giuseppe Storti, Massimo Morbidelli

Impact of Sol Molecular Weight and Network Architecture On the Strain Rate-Dependent Mechanical Properties

and Fracture Behavior of Elastomeric Polysiloxanes
Randy A. Mrozek, Kathryn Otim, Kenneth R. Shull, Joseph Lenhart

The Effects of Brownian Motion On Particle Interactions with Patchy Surfaces Bearing Nanoscale Features ..................cccccooee. 490
Marina Bendersky, Maria M. Santore, Jeffrey M. Davis

Measurement of the Hydrodynamic Drag Force On a Microparticle Approaching a Flat Plate In a Nanoparticle

Dispersion — Observation of a Separation-Dependent Effective VISCOSItY.............cccooooiiiiiiiiii s 492
John Y. Walz, Greg K. James

Non-Linear Mobility of Nanoparticle In Semidilute Polymeric Solutions and Gels
Phong T. Huynh, Paul Takhistov

Diffusivity of DNA-Linked Colloidal CRAINS..............cooiiiiiiiiici et n e 494
Sibani L. Biswal, Julie Byrom

Flow Induced Segregation In Suspensions of Mixtures of Deformable Capsules In Confined Geometries Using the

Boundary INte@ral MEtROM. .............ovouiiiiiiiete bbbt b bbbt e bbb s bbbt e bbb s b e bbb bt e bbbt 495
Amit Kumar, Michael D. Graham

The Rheology of Non-Dilute Vesicle Suspensions
Hong Zhao, Eric S. G. Shagfeh, Andrew P. Spann

Reaction-Enhanced DiffusiVity ... s 497
Sergey Shklyaev, John F. Brady, Ubaldo M. Cérdova-Figueroa

Continuum and Molecular Dynamics Studies On the Diffusiophoretic, Autonomous Motion of Micron and Sub-

Micron Particles Driven by a Surface Catalytic Reaction
Nima Sharifi-Mood, Joel Koplik, Charles Maldarelli

Efficient Determination of Force Field Parameters Using a Physically Based Equation of State..................cccccoooiniininciniinenn 500
Thijs Van Westen, Thijs Vlugt, Joachim Gross
Force Field Development for Uranyl SYSEIMS .............cccoiiiiiiiiiiiieecine ettt r et n s nas 502

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

Ensuring Reliability, Reproducibility and Transferability In Atomistic Simulations: The Knowledgebase of

Interatomic Models (openKIM.org)
Ellad B. Tadmor, Ryan S. Elliott, James
Wennblom

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

aleriu Smirichinski, Trevor J.

Monte Carlo Calculations of the Virial Coefficients for Development of Potential Models ..................c.occoooiiiiiiiiiiii 505
Katherine R. S. Shaul, Andrew J. Schultz, David A. Kofke

Reliability of Embedded-Atom Potentials for Boiling Points of IMEtals .................ccoiiiiiiiiiiiiiie e 506
Lev Gelb, Somendra Nath Chakraborty

Development of the TraPPE Force Field for Substituted Arenes, Heteroarenes, and Cyclic Alkanes and Ethers............................. 507
J. llja Siepmann, Neeraj Rai, Katie A. Maerzke, Rebecca K. Lindsey, Samuel J. Keasler

Development and Testing of a CO,-H,O Potential for Gas Hydrate and Liquid Phases ..................cccocoiiiiii 508
Srinath Velaga, Brian Anderson

Development of An Optimized Intermolecular Potential for Sulfur DioXide .............ccocooiiiiiiiiini e 509
Jeffrey J. Potoff, Marybeth H. Ketko, Ganesh Kamath

Ultra-Thin Ptfe-Nanowires As Durable Electrocatalysts for Oxygen Reduction Reaction ................cccocooviniiniiniincincce 511
Zhiyong Zhang, Wenzhen Li, Meijun Li, Zili Wu

Non-Pt Cathode Catalysts for Anion Exchange Membrane Fuel Cells...................ccocooiiiiiiiii 512

Le Xin, Zhiyong Zhang, Zhichao Wang, Wenzhen Li

A New Approach for Quantification of Morphology-Property Linkages In Fuel Cell Materials: A Case Study for

PEM FUEL CElIS ...ttt ettt b bbb bbbt E e e b £ e htea s h b et A H oo R e b e 4 b e AR e e b d e bt e bt e bt e st e b e sttt nb e e bt e bt sb e et e ebtennene e 513
Emin Caglan Kumbur, Eric A. Wargo, Ahmet Cecen, Anne Hanna, Surya R. Kalidindi

Determination of Electroosmotic Drag and Proton Conduction Mechanism In Proton Exchange Membranes for

Use In Low Temperature PEMIECS ...............ccooiiiiiiii i bbb s 514
Brian P. Setzler, Aurore Dabonot, Thomas F. Fuller

Development of Novel Electrocatalyst Support In Proton Exchange Membrane Fuel Cells for Automotive

APPHCALIOMS ... bbb bbb 516
Sehkyu Park, Yuyan Shao, Haiying Wan, Vilayanur Viswanathan, Jun Liu, Yong Wang
A Two-Phase Two-Dimensional Steady State Model of a Cylindrical PEM Fuel Cell Cathode .................cccccoveiinininiiiniiicnicnne 517

Debangsu Bhattacharyya, M. Srinivasarao, Brian Bullecks, Raghunathan Rengasamy
Improvement of the PEMFC Performance Under Low Humidification Condition by Using the

Hydrophobic/Hydrophilic Double Micro Porous Layer In a Cathode Gas Diffusion Layer.................cocoooiiiiiiiniinninceee 518
Jeong Hwan Chun, Dong Hyun Jo, Sung Hyun Kim

The Fundamental Concepts of Transport and Reaction................cccooiiiiiiiiiii e 520
Stuart W. Churchill

Scaleout of Turbulent Drag Reduction From a Pipe to a Flat Plate....................ccoooiiii 528
Preetinder S. Virk

A Fundamental Convective-Diffusion Based Model to Explain Interfacial Mixing In Multiproduct Pipelines...................ccccccenenn 529

Anirudh R. Patrachari, Arland H. Johannes



Flow Characterization In a Taylor-Couette Bioreactor In the Presence of Mobile Scaffolds
Jian Qiao, Chi-Hwa Wang

Effect of Side and Bottom Wall Temperature Non-Uniformities On Multiplicity of Steady Solutions for Mixed

Convection INn A SQUATeE CAVILY ..ot e s 545
Tanmay Basak, Madhuchhanda Bhattacharya

Laminar MIXED Convection IN A DOUBLE LID-Driven Square Cavity Totally FILLED with POROUS Material
Maximilian S. Mesquita, Marcelo J. S. De Lemos, Fernando F. Fachini, Luzia Aparecida Tofaneli

A Simple Approach of Mass Transport On Gas-Liquid Interface by Statistical Rate Theory ................cccocooiviiiiniiiiicic 547
Xiaohua Lu, Rong An, Hanbing He, Yuanhui Ji, Yudan Zhu, Suoying Zhang, Gulou Shen

Chemical SAINEG ..o b e 548
Sergey Shklyaev, John F. Brady, Ubaldo Cordova

Forced Microdrop Formation In Aqueous TWo-Phase SYSTEINS .............cocooiiiiiiiiiiiiiiei e 549

lwona Ziemecka, Volkert Van Steijn, Ger J. M. Koper, Jan H. Van Esch, Michiel T. Kreutzer
The Use of Fluorescence Imaging to Determine Orientation and Directionality In the Self-DIffusiophoretic Motion

of Particles Driven by An Asymmetric Surface Catalytic Reaction ...............c.ccoiiiiiiiiiiiiii e 550
Elizabeth A. Knapp, Charles Maldarelli
Surface Driven-Organization In Nematic Liquid Crystalline Nanodrops .............ccccoooiiiiiiiiiiiniinee e 552

Juan P. Hernandez-Ortiz, Jose Moreno-Razo, Vivek Tomar, Saul Hernandez, Juan J. De Pablo

Axisymmetric Drop Shape Shape Analysis with Anisotropic Stress Distribution In Quasi-Static Fluid/Fluid

Interfaces: A Metric for Nanomembrane Mechanics
James K. Ferri, Paulo A. L. Fernandes

The Factory of the Future: Integrating Multiscale Modeling and Experiments to Produce New, Better

NanocomMPOSIte IMALEIIALS .............ocooiiiiiii et e e n e 554
Maurizio Fermeglia, Paola Posocco, Radovan Toth, Daniel R. Nieto, Francesca Santese, Sabrina Pricl

Modeling Industrial Ethane Steam Cracking From First Principles
Wenjie Sun, Mark Saeys

Molecular Modeling of a Key Step In Metal-Mediated Controlled Free Radical Polymerization of Acid Monomers....................... 557
Susan Fitzwater

Computational Study of the Cyclohexanone-Based Initiation Mechanism In Thermal Polymerization of Methyl

Acrylate and Methyl MEtRACIYIAte.......... ..ottt s et e et b et b ek ne et ne et et r e r e n e neene 558
Shi Liu, Sriraj Srinivasan, Michael C. Grady, Masoud Soroush, Andrew M. Rappe

Chain Transfer to Polymer Reactions In Thermal Polymerization of Methyl Acrylate: Computational Study
Nazanin Moghadam, Masoud Soroush, Sriraj Srinivasan, Andrew M. Rappe, Michael C. Grady

Analysis of Warm Membrane- and Adsorbent-Based Carbon Dioxide Capture.................cccoociiiiiiiiiiiiii 563
David Couling, Kshitij Prakash, Robert Brasington, William H. Green

A Theoretical Study of SO2 Capture by Hydroxyl Ammonium Ionic Liquids ............cccccooiiiiiiiniiiicc e 571
Zhang Suojiang Sr., Hongyan He, Xiaogian Yao

2-D Manipulation of Individual Nanoparticles Using Fluid Flow In a Microfluidic Device.................cccocooiiiiiinininiccen 572

Melikhan Tanyeri, Charles M. Schroeder
A Self-Powered, One-Step Chip for Rapid, Quantitative and Multiplexed Detection of Proteins From Pinpricks of

B2 0Y (3033 U0 1 SRR 573
Jun Wang, Habib Ahmad, Chao Ma, Qihui Shi, Ophir Vermesh, Udi Vermesh, James Heath
Lattice Boltzmann Simulations of Pinched FIow Fractionation..................ccocuiiiiiiiiiiiiiiie e st sneens 574

Orest Shardt, Sushanta K. Mitra, Jos Derksen
The Role of Irreversible Forces On Deterministic Lateral Displacement and Other Microfluidic Separation

JY L33 10T OO OO OTT TP PUPRTPRTURPRRSROO 576
German M. Drazer, Sumedh R. Risbud, Mingxiang Luo, Joelle Frechette
High-Throughput Rheology In a Microfluidic DeViCe .............cocoiiiiiiiiiiiii e 577

Eric M. Furst, Kelly Schultz
Concentration Polarization and Nonequilibrium Electroosmotic Instability At An Ion-Selective Surface Admitting

Transverse Flow
Aditya S. Khair

Analysis of Compressible Laminar Flow In Micro-Channels ... e 579
David Venerus, Douglas J. Bugajsky

Rapid Microfluidic Screening of Solubility and Mass Transfer of CO2 In SOIVENtS...............ccccviiiiiiiiiiiiineeee e 580
Stephanie Lefortier, Peter Hamersma, Michiel Kreutzer, Andre Bardow

Microfluidic Approach to Whipping Studies of An Electrospinning Jet ...............cccocooiiiiiiiiiii e 581
Venkata R. Gundabala, Alberto Fernandez-Nieves

Vapor-Phase Polymerization to Modify the Surfaces of Pre-Assembled Microfluidic Devices................ccccocooiiiiiniiincicn 582

Carson T. Riche, Noah Malmstadt, Malancha Gupta
A New Method for the Measurement of High Temporal Resolution Kinetics of Membrane Fusion to Supported

LEPIA BIIAYETS ...ttt b bR E £t E bR R R R R e R R R R e R bRt n e 584
Susan Daniel, Deirdre A. Costello

Vertically-Oriented-Capillary Video-Microscopy: Drops Levitated by a (Reacting) Fluid ...............ccccooiiiiiniiniiiccce 585
Miguel E. Garcia-Bermudes, Riccardo Rausa, Kyriakos Papadopoulos

Super-Resolution Surface Mapping Using the Trajectories of Molecular Probes................ccccoooiiiiiiininicncce e 586

Robert Walder, Nathaniel Nelson, Daniel K. Schwartz



Combined AFM-Confocal Microscopy of Oil Droplet Interactions and Novel Characterization Methods of the Oil-

LT G 1Ty TSR 587
Raymond R. Dagastine, Rico Tabor, Md. Hemayet Uddin, Hannah Lockie, Sin Ying Tan, Rogerio Manica, D. Y. C. Chan, Franz
Grieser

Measurements of Off-AXiS FIICtION FOICES............ccoiiiiiiiiicic ettt st e se st e s e s e s e et e s e et e e e be st e se st ese e e s e ebeneee 589
Kai Kristiansen, Xavier Banquy, Hongho Zeng, Eric Charrault, Suzanne Giasson, Jacob N. Israelachvili

Confocal Microscopy and Lung Surfactant: Slicing Through the Interface .................cooiiiiiiiii e 590

lan C. Shieh, Joseph A. Zasadzinski
Reflection Interference Contrast Microscopy: A New Tool to Study Particle-Surface Interactions and Interfacial

PREMOIMIENIA ... bbb 591
Jose C. Contreras-Naranjo, Victor M. Ugaz

On the Coupling Between Slow Diffusion Transport and Barrier Crossing In Nucleation...............c.cccoeoiiiniiiinicnnnccee 592
Baron Peters

Liquid-to-Solid Transition: Understanding Nucleation Using Computer Simulations................ccococriiiniiniiiiiicnceeeeee 593

Sapna Sarupria, Zane Shi, Pablo Debenedetti
Molecular Modeling Techniques for Understanding Homogeneous and Heterogeneous Nucleation In Organic

CIYSTALS ..ottt bbb bt bbb h £ H e E R R R £ E R R AR £ e £ E R h R £ AR E R R £ R R E R AR AR R R b bR Rt e b bRt n bbbt n 594
Manas R. Shah, Erik E. Santiso, Bernhardt L. Trout

Molecular Simulation of Homogeneous Crystal Nucleation of n-Alkane Melts.................coooiiiiiiiiiiiiiii e 595
Peng Yi, Gregory C. Rutledge

Multi-Site Models to Accurately Determine the Distribution of Kink Sites Adjacent to Low Energy Edges..............c.cccoeovniinennn. 596

Michael A. Lovette, Michael F. Doherty

An Unified Energy Landscape View of Crystal Melting
Talid R. Sinno, Alex M. Nieves

Formation of Submicron Drug Particles with Enhanced Dissolution Behaviour by Rapid Expansion of

Supercritical SOIUtION (RESS) ........c.ciiiiitiiiiiite ettt h st e bbbt £ b b e b b £ £ £ e b e b e h s e b e e e b e b e e e e e b e b e bt ettt b bbb et n bt 600
Michael Tiirk, Dennis Bolten, Sabrina Miiller

Micronization of Phytosterols Using Carbon Dioxide-Expanded Ethanol: Phase Behavior, Processing and

CRATACLETIZATION ... bbb bbb bbb bbb 601
Feral Temelli, Evelyn Moreno, Alba Cordoba, Jaume M. Veciana, Nora Ventosa

Formation of Cyclodextrin-Drug Inclusion Compounds and Polymeric Drug Delivery Systems Using Supercritical

CATDON DHOXIAE ... bbb bbb 603
Heather Grandelli, Erdogan Kiran, Abby Whittington

Production of Nanoporous Materials (Aerogels) From Natural Polymers for Life Science Applications Using

Supercritical Fluid Technology
Carlos A. Garcia-Gonzalez, Mohammad Alnaief, Irina Smirnova

Cold Sterilization and Cleaning of Medical Plastics: Perspectives on the Potential for Compressed Carbon Dioxide...................... 605
Odell Glenn Jr.

Semi-Continuous Fractionation of Bioactive Essential Oils with Supercritical Carbon Dioxide. Experiments,

Modeling and Separation of Stere0ISOMEIS ...............ccooiiiiiiii e 608
Nicolas Gafian, Esteban A. Brignole

High-Pressure Phase Behavior of Ternary Systems Containing Ionic Liquids + Carbon Dioxide + Organometallic

COMPOUIIAS........ooiiiiiiiiii e e e bbb b b e bbb b H 0 E s 00 b e R b oAb b b h bbb d bbb bbbt s 617
Cor J. Peters, Somayeh Kazemi, Maaike C. Kroon

Humidity Swelling Hysteresis In Electrostatically Crosslinked Polyelectrolyte Multilayer Films ...............cccoccoviniinniniininen 619
Adam J. Nolte, Kimberly E. Secrist

Poly(ethylene oxide) (PEO) Chains Are Not "Hydrophilic" When They Exist As Polymer Brush Chains................cc.cccoevvniiinnenn. 620

Hoyoung Lee, Kimberly Ohn, Kevin N. Witte, Dae Hwan Kim, Bulent Akgun, Sushil Satija, You-Yeon Won
Effects of the Salt Concentration On Charge Regulation In Tethered Polyacid Monolayers Designed to Model

SSDINA IMIOMOIAYETS ...ttt bttt b sttt b b st £ e e e b heE £ £ bbb 8 £ £ bbb h £ E b bRt s e e bbbt h e b e e e bbbt s bbbt e n s 621
Mark J. Uline, Igal Szleifer
Directed Deposition of Functional Polymers Onto Porous Substrates Using Metal Salt Inhibitors...................cccooiiiiiii 622

Philip Kwong, Cristofer Flowers, Malancha Gupta

Manipulating the Growth and Disassembly of Layer-by-Layer Polymer Thin Films
Biswa P. Das, Marina Tsianou

Degradation of Organic Coatings In Deionized Water and NaCl SoIution ................ccocooiiiiiiiiiiii e 624
Qixin Zhou, Yechun Wang, Gordon P. Bierwagen

Stokeslet Model of Swimming Multi-Flagellated Bacteria ..................c.ccocoiiiiiiiiiii 625
Ronald G. Larson, Nobuhiko Watari

Impact of Enhanced Transport On Cell Signaling within Swimming Microorganism Communities.................c.ccovcerviinnieneienennn. 626
Sandeep Chilukuri, Cynthia H. Collins, Patrick T. Underhill

Relaxation Pathway of a Self-Entangled DNA Molecule Back t0 a Coil................ccooiiiiiiiiiiiiice e 627
Patrick S. Doyle, Jing Tang

Fluid Filament Thinning, Drop Breakup, and Extensional Rheology of DNA Suspensions In Microchannels .................................. 628

Paulo E. Arratia, Gabriel Juarez
Direct Observation of Flexible Polymer Chain Relaxation Using ssDNA
Charles M. Schroeder, Christopher Brockman, Folarin Latinwo
Microtubule Mechanics and Centrosome Positioning - The Role 0f DYNEIn .............cccccoviiiiiiiininieccieceesenes e 630
Anthony J. C. Ladd, Gaurav Misra, Jun Wu, Robert J. Russell, Tanmay Lele, Richard Dickinson




Impact of Defect Creation and Motion On the Large-Scale Reorganization Dynamics of Self-Assembled Clathrin

LIATHICES ..o bR 631
Shafigh Mehraeen, Nicholas Cordella, Andrew J. Spakowitz
Measurements of Pulsatile Hemodynamics In Brain MicCrovessels ................cccccoiiiiiiiiiiiii s 632

T. P. Santisakultarm, N. R. Cornelius, Nozomi Nishimura, P. C. Doerschuk, William L. Olbricht, C. B. Schaffer

Drying From the Inside: The Dynamics of Cavitation In Model Xylem Networks ...
David A. Sessoms, Michael Sanitago, I-Tzu Chen, Fabrice Valentino, Eugene Choi, Abraham D. Stroock

Rheology of Globular Protein Solutions: Apparent Bulk Yield Stress and Interfacial Viscoelasticity of Bovine

Serum AIDUIMIN SOIUEIONS ..........c.iiiiiitiiit bbbttt h b s e b e b seeh e e e bbb £ b e R e bbbt e b et eb et e b e b bt e b et e et e e enn 634
Vivek Sharma, Aditya Jaishankar, Gareth H. McKinley

Volume 2
Electrostatically Controlled Assembly of Colloidal Particles Into Densely Packed Films ................ccococoiiiiiiiiiice 635
Olivia Niitsoo, Xue Li, Alexander Couzis
Electrostatic 'Catalysis' of 'Nano-MOIECUIES' ................cociiiiiiiiiiii s 636

David A. Walker, Qiang Zhuang, Bartosz Grzybowski

Feedback Control of Electric Field Mediated Colloidal Assembly
Jaime J. Juérez, Michael A. Bevan

The New Fabrication Method of the Active Layer of Solar Cells by Langmuir-Blodgett Technique ...............cccccooooiniiniiiiinnn 638
Kung-Po Chao, Hitesh G. Bagaria, Michael S. Wong, Sibani L. Biswal

Core[Shell Optical ANEENMINA...........c.cooiiiiiii bbb s bbb bbb bbb 639
Vladan Jankovic, Jane Chang

Large-Scale Colloidal Self-Assembly by Doctor Blade Coating..............cccooeiiiiiiiiiiiicii e 641
Hongta Yang, Bin Jiang, Peng Jiang

Cationic Cure Kinetics of a Polyoxometalate Loaded Epoxy Nanocomposite ...............ccccocooiiiiiiiiiiiienese e 642
Benjamin J. Anderson

Simulations of Protein Aggregation-- FOCUS On A-Beta .............ccooiiiiiiiiiiiiit et 643

Carol K. Hall
Thermodynamic Properties of Pure and Mixed Fluids From Molecular Simulation Via Fluctuation Solution

TREOTY ...ttt b e bt bt h et h s e b bk b s e eh e £ e b £ ek E kR R e E SR E e E SRR AR SRR R R R AR R R R £ R R R bt bt b et b b e 644
John P. O'Connell, Rasmus Wedberg, Guinther Peters, Jens Abildskov

Diffusion of Polymer-Grafted Nanoparticles In Polymer MEeIts ..............cooiiiiiiiiiiiiiiic e 645
David Green, Daniel Sunday

Miscibility and Modification of Bioabsorbable Polymers In Dense FIUids .............c..cccoiiiiiiiiic e 646

Erdogan Kiran

Phase Equilibria In Binary Mixtures of Propane and Phenanthrene: Measurements and Modeling
Cor Peters, Bianca Breure, loannis Economou, Francisco Vargas

Ionic Liquid Desalination: Salt Extraction Versus Ion EXChanGe ...............cccoiiiiiiiiiiiii e 648
Camiel H. C. Janssen, Sybrand J. Metz, Jaap Van Spronsen, Geert-Jan Witkamp, Maaike C. Kroon

Thermodynamics and Kinetics of Water In Hydrophobic Confinement....................ccocooiiiiiiiii e 649
Pablo Debenedetti

Liquid Water: A State Between Two Critical POINLS ..............ccoooiiiiiiiiiii bbb 650
Mikhail A. Anisimov

Breakup Dynamics of Bubbles/Droplets In a Microfluidic T-JURCHION. ............ccoooiiiiiiiiiiiic e 651
Duong A. Hoang, Volkert Van Steijn, Luis M. Portela, Michiel T. Kreutzer, Chris R. Kleijn

Compatibilizer Distributions On Drops Resulting From Flow Induced Deformation and Breakup ................cccocooviiiiniiiiinenn 652

Yanli Gong, Adam Hsu, L. Gary Leal

Thermocapillary Induced Deformation and Breakup of Partially Engulfed Drops At Non-Zero Capillary Number
Liat Rosenfeld, Olga M. Lavrenteva, Avinoam Nir

Ring-Shaped SeSSile DIOPIEL..............oo.ooiiiiiiii ettt e e E et Rt b b s e bt e s e R R e bt bt n e n e n e 654
Svyatoslav Chugunov, Iskander Akhatov, Douglas Schulz

To Bounce or Not to Bounce: Impact of Viscoelastic Drops On Dry, Nanotextured Surfaces.................cccocooiiiiiiiiiniiiin, 655
Vivek Sharma, Kyoo-Chul Park, Robert E. Cohen, Gareth H. McKinley

Capillary-Based Liquid Micro/Nano DePOSition ................ccooiiiiiiiiiiiiiieie ettt ettt n e 656
Artur Lutfurakhmanov, Yechun Wang, Douglas Schulz, Iskander Akhatov

Stretching Liquid Bridges with Moving Contact Lines: The Role of Inertia ................ccccocooiiiiiniiiiiie e 657
Shawn Dodds, Marcio S. Carvalho, Satish Kumar

Dynamics of Liquid Bridge Between Capillary and Substrate Via 3D Spectral Boundary Elements...............cccccocoiiiiiiiiiinnn 658

Yechun Wang, Artur Lutfurakhmanov, Iskander Akhatov

The Surfactant Effect On the Dynamics of Drop Coalescence
Jiakai Lu, Carlos M. Corvalan

Arrested Coalescence of EMUISTON DIFOPS ............ccoiiiiiiiiiiiiiiiiieicciir ettt b bbbttt b b bttt bbbttt s 660
Amar B. Pawar, Marco Caggioni, Patrick T. Spicer

Heterogeneous Cavitation of Metastable Nitrogen In Spherical Pores with Non-Wetting Defects ...................cccooiiiiiiiiiiiinn, 661
Christopher J. Rasmussen, Gennady Gor, Alexander V. Neimark

Molecular Screening of Alcohol Adsorption Onto Zeolite From Aqueous SOIUtion...............ccccveiiiriiiiiciiiincee e 662

Ruichang Xiong, Dionisios G. Vlachos, Stanley I. Sandler



Dynamic Mean Field Theory for Mixtures Confined In Porous Materials
John Edison, Peter A. Monson

Adsorption of CO2 In a Spin-Crossover Metal Coordination POLYMET ...............c.cccooiiiiiiiiiiii e 664
Jinchen Liu, De-Li Chen, Jeffery Culp, Angela Goodman, J. Karl Johnson

Supercritical CO2 Adsorption In Micro- and Mesoporous Carbomn................cocoiiiiiiiii s 665
Yangyang Liu, Ronny Pini, Marco Mazzotti, Jennifer Wilcox

Cation-Exchanged Zeolites As the Adsorbent for H2S: Quantum Chemical Calculations ...............c.ccoooiiiiiiiii, 667
Chun-Yi Sung, Matteo Cococcion, Alon McCormick, Michael Tsapatsis

A Reactive Molecular Dynamics Simulation of Hydrogen Sulfide Dissociation Over Graphene Oxide.................ccccocvoniincniicnnnns 668
Liangliang Huang, Jeremy C. Palmer, Keith E. Gubbins

Variation of Particle Size and Its Distribution During the Synthesis of Silicalite-1 Nanocrystals................ccccocooviniiinninciniiienn 669

Begum Tokay, Ayse Erdem-Senatalar

Au Nanoparticles As Nucleation Seeds for Carboxylic Acid Nanorods
Sunxi Wang, Li Li, Guangzhao Mao

Galvanic Synthesis of Porous Metal Nanostructures Using Aluminum Nanoparticle Template...............ccccocoveiniiniiniiniiniinen 671
Molly Clay, Qingzhou Cui, Zhiyong Gu

Synthesis and Characterization of Hollow Nanoparticles Using Sacrificial Core Method In Aqueous Surfactant

IMIEAERA ... E e E bR RS 672
Rajib Ghosh Chaudhuri, Santanu Paria

Microfluidic Preparation of Janus Particles Via Non-Coflowing Stream
Inwoo Cheong, Heuikyoung Cho, Saifullah Lone

A Simple and Sustainable Method to Synthesize Magnetic Nanoparticles Using a "Functional Solvent" ... 679
Jennifer N. Boice, Juncheng Liu, Christopher B. Roberts

Stable Nanoparticles for High Salinity APPHCAtIONS ..........c.ccoiiiiiiiiiiiiiiietc ettt bbbttt 680
Huiguang Zhu, Seung Soo Lee, Vicki Colvin

In-Situ Monitoring of Block Copolymer Ordering In Solution-Cast Films During Solvent Removal ...................cccoooiiiniiniinenn. 681
Michael J. Heinzer, D. G. Baird, Stephen M. Martin

Shear Induced Alignment of Standing Lamellar Block Copolymer Thin Films ..., 682
Saswati Pujari, Richard A. Register, Paul M. Chaikin

Confinement of Elastomeric Block Copolymers Via Forced Assembly Co-EXtrusion ............cccccovoniiiiiiniiiciicceceeeee 686

Tiffani M. Burt, Eric Baer, Lashanda T. J. Korley

Controlling Domain Orientations In Thin Films of Lamellar Copolymers
Gila Stein, Thai Vu, Nikhila Mahadevapuram

Molecular Assembly of Ultrathin Polymer Films: An Application In Tribology................ccooiiiiiiiiiiiii, 688
Raju K. Gupta, Sujeet K. Sinha, N. Satyanarayana, M. P. Srinivasan

High Performance Thin Film Based Coatings for In Aircraft APpLCations ..............ccccooriiiiiiiiiniincc e 689
Marvi A. Matos

Optimization of the Peng-Robinson Equation of State In the Application for Supercritical Carbon Dioxide..................cccoevennnnn. 690

Frank Angulo, Mario Oyanader, Holly A. Stretz

Volume Translated SRK and PR Equations of State for the Prediction of High-Temperature, High-Pressure

HYAroCarDOM DEIMSILY ...........ocuiuiiiiiiiiteieiir ettt r bt e R b b n e e E b b h e e R s R s st e e R Rt n e e e e R bt Rt e R bR et r e r bR 691
Hseen Baled, Robert M. Enick, Mark A. McHugh, Yue Wu, Babatunde Bamgbade, Deepak Tapriyal, Bryan D. Morreale, Yee
Soong, Ward A. Burgess

Free Volume Estimates of Thermodynamic and Transport Properties of Heavy Oils with CO2.............ccccooiiiiininincc 692
Parthasakha Neogi, Truynh Quoc My Duy Tran, Baojun Bai

PC-SAFT with New Pure-Component Parameters Fit to Density Data Collected At Temperatures to 260°C and

PreSSUIES £0 276 IMIPA .....c.ouviiitiiiiiiieetet ettt ei ettt b st b b st et h b st s £ 1e s e e b e heE £ £ 1 £ e bbb R £ £ £ bbb h £ 1 £ b b e bRt e e bbb eh b e e bbbt b n bbbt n 693
Ward A. Burgess, Deepak Tapriyal, Bryan D. Morreale, Yue Wu, Babatunde Bamgbade, Mark A. McHugh, Hseen Baled, Robert M.
Enick

Thermal Expansivity 0f Gas HYAIrate CaVity ............cccccoiriiiiiiiiiiieiect ettt b et b et s st bbb bt n bbbt enna 694

Shaunak Potdar, Sangyong Lee, Jae W. Lee

Using a High Temperature, High Pressure Couette Viscometer to Assess Krytox Qils As a Deepwater Viscosity

STANAATA ..ottt b b bt bbb b E e heEeh R £ e £ e R bR e R £ £ £ SR heE R £ £ R E R R £ R R E bR R R bR AR R b b h et et b bbbt n et 696
Deepak Tapriyal, Ward A. Burgess, Arno Laesecke, Scott Bair, Val Krukonis, Yue Wu, Babatunde Bamgbade, Mark McHugh,
Robert Enick, Bryan Morreale

Phase Behavior of "BIock-Random " COPOLYIMEIS ..............ciiiiiiiiiiiieiieiiet ettt b et b et sb et eb et b 697
Bryan S. Beckingham, Richard A. Register

The Phase Behavior and the Flory-Huggins Interaction Parameter of Blends Containing Amorphous

Poly(resorcinol phthalate- block-carbonate), Poly(bisphenol-A carbonate) and Poly(ethylene terephthalate) .................cccccooeneenn. 700
Philip Bell, Sung Dug "Doug" Kim, Jun Tian, Shreyas Chakravarti

Behavior of Homopolymers and Block Copolymers In Ionic Liquids: Glass Transitions, Viscoelasticity and Critical

Micelle Concentrations
Michelle M. Mok, Xingcheng Liu, Zhifeng Bai, Yu Lei, Timothy P. Lodge

Cosurfactant Effects Affecting the Phase Diagram for a Binary Blend of Diblock Copolymers .............cccocooveiiinicnnincicnceeneen 702
Poornima Padmanabhan, Juan C. Araque, Fernando Escobedo

Influence of Finite Size In Charge Reversal of Polyelectrolytes: A Simulation Study ..............c..cooooiiiiiiiii, 703
Maria Sammalkorpi, Paul R. Van Tassel

Quantifying Fluctuation Effects On the Order-Disorder Transition of Symmetric Diblock Copolymers..................ccoccovrviniinnennnn. 704

Jing Zong, Qiang Wang



Self-Assembly of Globular Protein-Polymer Diblock Copolymers
Carla S. Thomas, Christopher N. Lam, Liza Xu, Bradley D. Olsen

Determination of the Equilibrium Constant for the Decomposition of Potassium Bicarbonate In Water At near-

CrItICAl COMAILIONS ..ottt bbb bbb bbb bt e aeeh s e h b et sh e b e b4 b e e R e e b £ e b b e bt ebb e e e b e bbbt nb e e bt e bt s b e et e ebeesnene e 707
Maider Legarra Arizaleta, Michael J. Antal, Ashley S. Blitz, Zsuzsanna Czégény

The Effects of Temperature Upon the Supercritical Water Reformation of a Crude Glycerin Solution for

HYdrogen Production..............cocooiiiiiiiiiiii bbb e 709
Jared S. Bouquet, Ryan E. Tschannen, Aaron C. Gonzales, Michael S. Stever, Sunggyu Lee

Decomposition Kinetics of Sodium Alginate and Production of Organic Acids In High Temperature Water ...............c.cccoeevnnennn. 720
Taku M. Aida, Chihiro Abe, Takuji Yamagata, Kenji Oshima, Masaru Watanabe, Hajime Kawanami, Richard Lee Smith Jr.

Combustion Chemistry of Biodiesel Fuels From a Wide Variety of Plant and Other Oils...............cc.cccoceiiiiiiiie 721

Charles K. Westbrook, William J. Pitz, S. Mani Sarathy, Marco Mehl

Study for Galacto-Oligosaccharides Production Using Supercritical Fluid Extraction Technology
Fernando Montanes, Tiziana Fornari, Agustin Olano, Elena Ibafiez

The Importance of the Interfacial Redox In the Mussel Protein AdResion ...............ccocooiiiiiiiiniici e 725
Jing Yu, Wei Wei, Eric Danner, J. Herbert Waite, Jacob N. Israelachvili
Measuring the Strength of Ligand-Receptor Mediated Adhesion of Ultrasound Contrast Agent Microbubbles .............................. 726

Valeria Garbin, Marlies Overvelde, Benjamin Dollet, Nico De Jong, Detlef Lohse, Michel Versluis

Ordering Transitions In Nematic Liquid Crystals Induced by Vesicles Captured Through Ligand-Receptor

Interactions...
Lie Na Tan, Paul J. Bertics, Nicholas L. Abbott

Towards the Generation of a Predictive Model of Protein Desorption Behavior ..., 729
Flora Felsovalyi, Paolo Mangiagalli, Sanat K. Kumar, Scott Banta

A Comparison of Protein-Repellent Properties of Zwitterionic and Cationic Fluorinated Block Copolymer

Surfaces

nWu

Sitaraman Krishnan, Li

UV Activation of Inert Solid Surfaces for Preparing Protein Micropatterns ...............ccococoniiiniiniiiiiiicieee e 732
Kun-Lin Yang, Chang-Ying Xue, Wei Zhang

Energy and Diffusivity Landscapes From a Smoluchowski Analysis of Colloidal Crystallization Dynamics.................ccocccooiivnnennn. 733
Daniel J. Beltran-Villegas, Jaime J. Juarez, Tara D. Iracki, Michael A. Bevan

Novel Theoretical and Simulation Techniques to Quantify the Hydrophobic Effect ...................cccccooiiiii, 734
Amish J. Patel, Patrick Varilly, Shekhar Garde, David Chandler

Theory of Helix Formation In the Polymer Brushi .............ccooiiiiiiiiiiic e 735
Mark J. Kastantin, Matthew Tirrell

Structural Transitions of One and Two Polymer MUSRIOOMS..............cccoooiiiiiiiiiiiii s 736
Delian Yang, Qiang (David) Wang

Internal Ordering and Electronic Structure of Self-Assembled Core/Shell-Like Quantum Dots ..................cccccciiiiiiniiiiiin, 737
Sumeet C. Pandey, T. J. Mountziaris, Dimitrios Maroudas

Effect of Building Block Geometry On the Stability of Ordered Phases of Hard Tetrahedra ..................cccocooiiiiiniinincen 738

Amir Haji-Akbari, Sharon C. Glotzer

Hierarchical Assemblies and Cluster Growth Regimes of Bipolar Janus Nanoparticles: Effect of Particle

CRATACTEIESTICS ...ttt bbbt bbb st e e b b s R £ e e s £ e b heE 81 £ e E 4o h R £ £ 0 E b EeH £ bbb e bRt s e e e b e b b eh £ b e e e bbb s et n bbbt e 739
Mahdy Malekzadeh Moghani, Bamin Khomami

The Effect of Molecular Adsorption On the Structural and Electrical Behavior of Elongating Gold Nanowires
William R. French, Christopher R. lacovella, Brandon G. Cook, Kalman Varga, Peter T. Cummings

Nanofiber Composite Membranes for Improved Durability and Power In Hydrogen/Air Fuel Cells...............cccoccoviniiniiniinennn. 741
Jason Ballengee, Peter N. Pintauro

Influence of Confinement and Interfacial Interactions On the Structure and Transport Properties of Polymer

EIECtIOLYte IMALEIHALS ...ttt ettt bbbt b bbb h e E s 1 h oA e h e s £ bR £ e h e b b1 e eh e b eh e b e h e b s e bbbt e bt eb e n b n e 743
Brandon W. Rowe, Kirt Page, Christopher Soles

Toward a Predictive Understanding of Water and Charge Transport In Proton Exchange Membranes
David Keffer, Myvizhi Esai Selvan, Elisa Calvo-Munoz

Atomistic Simulations of Novel Proton Exchange Membranes for Fuel Cell Applications ...............c.cccoooiiiiiiinninccee 746
Chetan Mahajan, Venkat Ganesan
Towards the Engineering of Electrolytes Through Multi-Scale Modeling and Simulation...............c.cccoooiiiniiiinincce 747

Stephen Paddison
Molecular Dynamics Simulation Study On Sulfonated Polystyrene Membrane with Different Sulfonate Groups:

EAFECE OF ACKAILY ...ttt bbbt bt b bbb b b Eeh 14 A e e e h R e e bbb 1 e s e b e s £ b e £ b st bbbt h e n e n et n e 748
Giuseppe F. Brunello, Jeffrey Fuller, Ying Chang, Chulsung Bae, Seung Soon Jang

The CVB Experiment — Constrained Bubble Nucleation In MICIroravity.............ccoccoiiiiiiiiiiiiininc e 749
Joel L. Plawsky, Peter C. Wayner Jr., Arya Chatterjee, David Chao, Ronald Sicker, Tibor Lorik, John Zoldak, John Eustace, Louis
Chestney

Using Bulk Convection to Approach Kinetic-Limited Surfactant Dynamics.............cccocooiiiiiiiiniin e 752
Nicolas Alvarez, Douglas R. Vogus, Lynn Walker, Shelley L. Anna

Visualizing Phospholipid-Cholesterol Monolayer Rheology ................cooiiiiiiiiiiiii e 753

Kyuhan Kim, Siyoung Q. Choi, Todd M. Squires, Joseph A. Zasadzinski

Influence of An Insoluble Surfactant Monolayer On the Stability of a Liquid Film Flowing Over a Locally Heated

SUDSEIALE ...t E R R R R AR R R e R R R Rt R e Rt R et ens 754
Yenhan Lin, Jeffrey M. Davis



Interfacial Viscoelasticity and the Moving Contact Line: Consequences On Tear Film Stability
Liat Rosenfeld, Danielle L. Leiske, Gerald G. Fuller

Delaying Wetting Failure In Coating Flows Via Meniscus Confinement ................cocccuiiiiiiiiniiiiieniene e 756
Eric Vandre, Marcio S. Carvalho, Satish Kumar

Effect of the Wall Surface Texture Treatments On the Wetting FIOWS ..o 757
Yoshiyuki Iso, Jian Huang, Shinsuke Matsuno, Xi Chen

Stretching and Emptying Dynamics of Viscoelastic Liquids In Gravure Processes..................cccocoviiiiiiiiiiiiicn 767
J. Alex Lee, Matteo Pasquali

Polymeric Fluid Flow Over Superhydrophobic SUITACES ............ccoooiiiiiiiiiiicc e e 768
Lucas J. Landherr, Steven D. Hudson, Kalman Migler

Parametric Excitation of Capillary Waves: Did Faraday Miss Something? .................cooiiiiiiiii e 769

James Friend, Leslie Y. Yeo
Electric Double Layers At the Interface of Ionic Liquids/Onion-Like Carbon: Capacitance Enhancement

Originating From SPRerical CUIVALUIE .............ccooiiiiiiiiie e et r e r e e n e 771
Guang Feng, De-En Jiang, Peter T. Cummings

Molecular Simulations of Graphene-Based Electric Double-Layer Capacitors................c.cooviiiiiiiiiiiii 772
Raja Kirthi Kalluri, Deepthi Konatham, Alberto Striolo

Electrosorption of Ions by Novel Mesoporous Carbon Materials................cccooiiiiiiiiiiiiiiii e 773

Costas Tsouris, Richard Mayes, Jim Kiggans, David Depaoli, Sheng Dai, Ketki Sharma, Sotira Yiacoumi

Prediction of the INDUCTION Time of GAS Hydrate ...
Seong-Pil Kang, Huen Lee, Jae W. Lee, Sangyong Lee

Dynamics of Room-Temperature Ionic Liquids Under Large External Forces..................cccooiiiiiiiiiii 776
Xikai Jiang, Rui Qiao, Jingsong Huang, Bobby G. Sumpter, Vincent Meunier

Electrochemically Mediated Charge Transfer Processes At the Semiconductor/Ambient Interface................cccocooviniiniiiiincnn T
Vidhya Chakrapani, John C. Angus

Pickering Emulsion of Water-In-Trichloroethylene Stabilized by Monodisperse Carbon Spheres.................cccccoooviiiinciniinenn 778

Pradeep Venkataraman, Bhanukiran Sunkara, J. E. St. Dennis, Arijit Bose, Vijay T. John
A Simplified Model for the Evolution of the Drop Size Distribution and Solute Extraction In An Emulsion Under

SErONG-FIOW COMAITIONS .......c.ooiiiiitiiiiie ettt E kbR e b bt E s R st e e e R bt ne e e R bttt n s b e e 779
Michael Loewenberg, Rekha Rao

Fireflies-On-a-Chip:On-Drop Chemical Detection with Compound Droplet Microfluidics ...............cccocooviiiiiiiiiiii 780
Zahra Barikbin, Mohammad Taifur Rahman, Saif A. Khan

Micromodels to Study Permeability and Wettability Effects On Foam Stability ...............cccooooiiiiiniiie 781
Kun Ma, Charles Conn, George Hirasaki, Sibani L. Biswal

Statistics of Emulsion Flow Through Granular Materials with Multiple Drop BreaKups ..............ccccccoiiiiiniiniinceecns 782
Alexander Zinchenko, Robert H. Davis

Dynamics of Deformation and Breakup Mechanisms of Slender Drops and Bubbles In Extensional Flow..................cccoccoiiinn 784

Moshe Favelukis, Olga M. Lavrenteva, Avinoam Nir
Roles of Particle-Wall and Particle-Particle Interactions In Highly Confined Suspensions of Spherical Particles

Being Sheared At Low ReyNOLAS INUINDETS. ..........c.couiiiiiiiiiiiiteite ettt b b b et eh et s bbb bt b et s st b 785
Ashok S. Sangani, Andreas Acrivos, Philippe Peyla
Osmotic Motor: Influence of Hydrodynamic Interaction for a Releasing Particle..................cccoooiiiiniiiiiiiic e 786

Ubaldo M. Cérdova-Figueroa, John F. Brady, Sergey Shklyaev

Rheology and Flow-Induced Structure of a Model Nanoparticle System with Adhesive Hard Sphere Interactions
Aaron P. R. Eberle, Lionel Porcar, Steven R. Kline, Paul Butler, Norman J. Wagner

Shear-Induced Yielding In Dilute COIOTAal GEIS .............cccoiiiiiiiiiiiiiiiie ettt bbbt enes 788
Hubert K. Chan, Bharath Rajaram, Ali Mohraz

Shear Induced Gradient Diffusivity of Dilute SUSPEISIONS .............ccoooiiiiiiiiiiiiiii et 789
Ankit Rohatgi, David T. Leighton Jr.

Gasification of Microalga In Supercritical Water ..o e 791
Phillip E. Savage, Qingging Guan

Catalytic Conversion of Lignocellulosic Biomass to Carbochemicals In Carbonated Water...............c.cococvviiniininicnnncceeeee 792

Rohit Tanaji Dhamdere, Yu-Wu Lu, Keerthi Srinivas, J. W. King
Assessing the Impact of Various Cosolvents and Sulfolane During Biomass Reactions At Subcritical and

SUPErCritiCAl COMIIONS .........c.oiiiiiiiitiiit et b bbbt h et b s e b s h s e b s e eh e e b e b e b £ b et b et b et e b et e b et b e b bt b et ne et eb e ern 793
Sipho C. Ndlela, Norman K. Olson

High-Yield Conversion of Crude Glycerol to Acrolein In Subcritical Water ................cooiiiiiiii e 794
Shirley Liu, Leming Cheng, X. Philip Ye

Molecular Simulation of Physisorption During Catalytic Supercritical Water Gasification of Biomass....................cocooniiiiinenn 795
Kenneth M. Benjamin, Vinod S. Amar

Analysis of Drug-DNA Interactions On SOLid SUPPOITS...........ccooiiiiiiiiiiiii ettt ee et b e eb e 796

Irina Belozerova, Rastislav Levicky
DNA Extension In Nanochannels...
Kevin D. Dorfman, Yanwei Wang,
Surface Morpholino-DNA Interaction Study At Different Ionic Strengths...............cccooooiiiiiiiiiii e 798
Wangiong Qiao, Sergey Kalachikov, Rastislav Levicky
DNA-DNA Competitive Surface-Based Hybridization Through Target Displacement Under Constant Surface
POtENtIAl BIAS.......c..iiiiiiiiii bbb e R R bR R R bbbt b bbb bbb bt be e 799
Damion Irving




Kinetic Modeling of Surface-Based Hybridization Through Electrostatics, Secondary Structures, and Probe-Probe

Interactions and the Comparison with Langmuir and 2nd Order Langmuir Kinetic Models.................ccccocooiiininininciicen 800
Damion Irving
Dynamic Interplay Between Macromolecular Conformation and Interfacial Behavior...................ccccoiii, 801

Mark J. Kastantin, Daniel Schwartz

Structure and Dynamics of Polymers Over Multiple Surfaces
Tarak Kumar Patra, Jayant K Singh

Simulation Model for the Optimization of An Integrated Post-Combustion CO2 Capture, Transport and

SEQUESTIALION SYSTEII ..ottt bt bbb bt eeh s e e s et e R £ e b e s e e b s e eb e Ae e b e A e e b £ b e bR e A e b e e e bt e b e eh et e b e b bt et et s et en e enn 803
Abdulmalik O. Abdurrahman
Monte Carlo Simulations of High-Pressure Phase Equilibria of CO2-H20 MiXtures.............ccccoovoiiiiiiiiniiiinene s 804

Yang Liu, Athanassios Z. Panagiotopoulos, Pablo G. Debenedetti

Multiphase Flow of CO2 and Water In Reservoir Rocks
Ronny Pini, Sam Krevor, Sally M. Benson

High-Pressure Adsorption of Gases On Albany Shales: Measurements and Modeling................c.ccccoeoiiiiniiiiiniceee 807
P. Charoensuppanimit, S. A. Mohammad, R. L. Robinson Jr., K. A. M. Gasem
Monte Carlo Simulations of the Assembly of Copolymer Functionalized Nanoparticles .................ccococoiiiiiiiiinicee 808

Arezou Seifpour, Tyler Martin, Arthi Jayaraman
Molecular-Thermodynamic (MT) Modeling of Ellipsoidal Micelles to Predict Surfactant Micellization Properties

In Aqueous Solution
Jaisree K. lyer, Daniel Blankschtein

The Role of Solvent In the Shape-Controlled Synthesis of One-Dimensional Colloidal Nanostructures.................cccooevnvniiniiiinnnns 811
Kristen Fichthorn, Rajesh Sathiyanarayanan, Mozhgan Alimohammadi-Zanjani, Ya Zhou

Mesophase Behavior of Polyhedral PArtiCles ... 812
Umang Agarwal, Fernando A. Escobedo

Swarming Structure In Thermal Self-Propelled Colloids................cccooiiiiiiiiii s 813

Nguyen Nguyen, Eric Jankowski, Sharon C. Glotzer
Shape Transitions, Binary Interactions, and Fusion of Surfactant Micelles From Coarse-Grained Molecular

DYNAMICS STMULATIONS ........oovvitiiiiite bR bt E b E e E R s R st e e Rt n e e e R b e s et ne e r bt s r b e n s 814
Ashish Sangwai, Radhakrishna Sureshkumar

Dynamics of Micellar Microstructure and Its Role In Micellar Formation and Disintegration....................ccccocoiiiiiin, 815
Yong Nam Ahn, Dmitry I. Kopelevich

Molecular Recognition of Simple Hydrophobic Guests by Cavitand Hosts In Aqueous Solution ..................ccoceovviiicniinciniincnn 816
Piyush P. Wanjari, Hank Ashbaugh

Layer-by-Layer Electrospun Mat Composite Membranes for Fuel Cell Applications ................ccccocoiiiiiiiiiiiiee 817
David S. Liu, Matthew M. Mannarino, Gregory C. Rutledge, Paula T. Hammond

Proton Transport Across a Hydroxyl Functionalized Graphene Membrane.................cccocooiiiiiiiiiii 819

Pabitra Choudhury, J. Karl Johnson
Crosslinked Polyvinylalcohol/Multi-Walled Carbon Nanotube Mixed Matrix Membranes Containing Amines for

ClO2/H SEPATALION...........cuiiiiiitiiietit ettt h bt b bbbt eh et e b e e b e e e b b e b e E e s 14 oA e ee e e e E e R b e E e b e b e e eh e b e st e b e s e e b s b b e bt e bt eb e n et e b ne e 822
Yanan Zhao, W. S. Winston Ho
Synthesis of Sulfonium Based Polymers for Hydroxide Exchange Membrane Fuel Cell Applications ...............cccccccoeiiniininnnnnnnn. 823

Bingzi Zhang, Shuang Gu, Yushan Yan

Electrolyte Development and Selection for Membrane Electrode Assemblies In Alkaline Fuel Cells
Elise B. Fox, Ann E. Visser, Nicholas Bridges, Hector Colon-Mercado, Will James

The Investigation of Water Movement and Cell Performance of Solid State Alkaline Fuel Cells Based On the Pore

FAllING MEIMIDIANE ........ocooniiiiiitiiiiise ettt R bR bt E £t h e E bR e 0 R E R e e e R R e n e e e R b es et e r b bt ner s b e n s 827
Han Zhang, Hidenori Ohashi, Takanori Tamaki, Takeo Yamaguchi

Modeling of Dynamic Hindered Diffusion of Drugs From Biodegradable PLGA Microspheres with Evolving

POTOUS SEIUCIUTE. ... bbb bbb bbb 829
Ashlee N. Ford Versypt, Daniel W. Pack, Richard D. Braatz

Applications of Fractional Calculus to Anomalous Mass and Heat Transfer Phenomena In Complex Media................ccccoceniinnnnne 831
Ruben D. Vargas, Watson L. Vargas

Stress Distribution In Flow Through Porous Media ...............oiiiiiiiiiie ettt 833

Naga Rajesh Tummala, Roman S. Voronov, Dimitrios V. Papavassiliou

Modeling Cellular Metabolism and U(VI) Immobilization In Shewanella Oneidensis MR-1 Biofilms
Bulbul Ahmed, Ryan S. Renslow, Haluk Beyenal

Retro-Convection Enhanced Drug Delivery: Computational Analysis and Pharmacodynamic Modeling .................c.cccoeovninnennn. 836
Daniel Lepek, Michael Cerro

An Area-Averaging Approach for Electrochemical Systems and It's Validity ............ccccccoiiiiiiniii e 845
Rajavardhan (Raja) Reddy Nagolu, Vinten Diwakar, Pedro E. Arce

Mixing Improvement of Fluid Flow Using Lagrangian Coherent Structures...............ccccoovoiiiiiiiiiiceesese e 846
Mojtaba Izadi, Stevan Dubljevic

Suffocating On a Plastic Bag? Modeling Hypoxia In Porous Polymer-Cell COnStructs ..............cccccoeiiieriennineiseiseesee e 848
Roger L. York, Monica Neugebauer, Minglin Ma, Robert Langer, Daniel Anderson

Lignin Depolymerization and Deoxygenation In Ionic LiQUids .............cccooiiiiiiiiiiiiiii e 849
Blair J. Cox, Thong Q. Ngo, John G. Ekerdt

Preparation of Cellulose-Rich Materials From Cornstalks Using Biodegradable Ionic Liquids...............c.ccccooooiiiiiiiiin 850

Xiaofeng Zhang



Preparation of Cellulose-Rich Materials From Cornstalks In Biodegradable Ionic Liquids
Shan Li, Minli Zhu, Xingmei Lu, Zengxi Li, Suojiang Zhang

Preparation and Testing of Adsorbents for the Separation of Ionic Liquids From HMF ............c..cccooiiiiiiniiniiieceee 853
Yuxiang Rao, Alan Cooper, Heather Brown, Wei Liu

Isobutane/1-Butene Alkylation Catalyzed by Ionic Liquid-Superacid Coupled Catalysts ...............ccoccovviiiiiiiiiiinieecs 854
Xueqi Xing, Guoying Zhao, Suojiang Zhang, Peng Cui, Hailing Ren

Degradation of Poly(ethylene terephthalate) Wastes Catalyzed by Mn-Containing Ionic Liquid..................c.ccoooiiiii 855
Qian Wang, Xingmei Lu, Xiangping Zhang, Suojiang Zhang, Chunshan Li, Zengxi Li, Xueyuan Zhou, Minli Zhu

Simulations of Granular Bed Erosion Due to Laminar Shear FIOW..............cocoooiiiiiiiiiiise s 856
Jos Derksen

Impact of Friction On Instabilities In the Homogenous Cooling of Granular Materials..................ccococoiiiiiiiiinicee 858

Peter P. Mitrano, Steven R. Dahl, Christine M. Hrenya

Multiphase Fluid Dynamics for Materials Deposition ....
Iskander Akhatov, Artur Lutfurakhmanov, Sourin Bhattacharya, Justin Hoey, Robert Sailer, Jacob Fink, Michael Robinson, Orven
Swenson, Douglas Schulz, Aaron Reinholz

Migration Dynamics and Orientation Distributions of Rigid Fibers within Viscometric Flow Fields .................c.cococoiiniiiiinn 860
Jason Butler, Joontaek Park, Rusty Stiles, Braden Snook

Modeling of Particle Deposition On the Wall In a Vertical Turbulent Pipe Flow At a Given Probability of Particle

AdNESTON t0 the WALl SUITACE ..........ciiiiiiieiciiee ettt ettt s e st e st se et e s e s e b es e be e e beseeneseene et e s e et e s e e be e aseneereneeneenrenseneee 861
Dmitry Eskin, John Ratulowski, Kamran Akbarzadeh
Analysis of Pressure Fluctuations In Fluidized Beds: I. Similarities with Turbulent FIow ...............cccccooiiiiiiniiniiccce 864

Muhammad Sahimi, Fatemeh Ghasemi, J. R. Van Ommen

Pipe Rheometry of Ice Cream
Peter Martin, Nur 'Aliaa Abd Rahman

Jet Breakup and Conic Plumes of the DC Taylor Cone Due to Induced Space Charge ...............ccocooveiiiiiiiiiinciccse e 866
Yunshan Wang, Ming-Kwang Tan, David Go, H.-C. Chang

A 1D Model for Gas-Liquid Vertical Annular Flow In Pipes or Concentric ANNuli............cccoccoiiiiiiiiiniinincecee 867
Sarah M. Monahan, Prashant Tiwari

Multi-Scale Numerical and Experimental Study of Two Phase Flow In Packed Beds.................ccccccoiiiiiiniiiicce 880
Pierre Horgue, Frédéric Augier, Marc Prat, Michel Quintard

Image Formation In Thin Films of Chemically-Amplified Photoresists .................ccoccoiiiiiiiiii 884
Gila Stein, Ginusha Perera

Mechanical Properties of Thin Polymer Films At the Nanometer SCale................cccociiiiiiiiiiniiiiii e 885

Jung-Hyun Lee, Jun Young Chung, Christopher M. Stafford
Non-Contact Measurements of "Stiffness" In Confined Polymer Films by Fluorescence and X-Ray Photon

COrTElation SPECLIOSCOPY ......cviuviiiiitirieiiit ettt ettt ettt h ettt b s b et eb et e b et eb e s ek e b e b e E e s ee e st ee e e £ e b e s e e b e b e b e A0 eh e b eh £ e b e s e b s e e b e e e bt e bt e eb e st e b 886
Christopher M. Evans, Suresh Narayanan, Zhang Jiang, John M. Torkelson

Molecular Simulations of Confined Glass-Forming POLYMETS .............cccooiiiiiiiiiic e 888
Amit Shavit, Robert Riggleman

Surface Segregation In Blends of Comb and Linear Polymers ..............ccocooiiiiiiiiiiiii 889

Mark D. Foster, Boxi Liu, Roderic Quirk, David T. Wu

Relaxation of Polymer Melts In Nanofilms At the Polymer-Solid Interface
Yongjin Wang, Jianing Sun, Lei Li

Vapor-Phase Free Radical Polymerization In the Presence of An Ionic Liquid .............ccoooiiiiiiiiiniiic s 891
Malancha Gupta, Patrick Haller, Robert Frank-Finney

Particle Self-Assembly In Ionic Liquid Based Pickering Emulsions ...............c.ccccooiiiiiiiiii s 892
Elizabeth M. Walker, Denzil S. Frost, Huan Ma, Lenore L. Dai

Self-Assembly of Pluronic Micelles In a Ethylammonium NIFate ..............ccocooiiiiiiiiiiii s 893
Carlos R. Lopez-Barrén, Norman J. Wagner

Self-Assembly of Poly(ethylene oxide) Amphiphiles In Ionic Liquids and Their Mixtures with Molecular Solvents ........................ 894
Aikaterini Tsoutsoura, Paschalis Alexandridis

Electrical Impedance of Spin-Coatable Polymer Electrolyte Based on Ionic Liquid ................cc.cocooiiiiiiiiiii 895

Keun Hyung Lee, Sipei Zhang, Timothy P. Lodge, C. Daniel Frishie

Sponge to Lamellar Transition In a Mixture of a Double Tail Cationic Surfactant and a Protic Ionic Liquid
Carlos R. Lopez-Barrén, Norman J. Wagner

Nonaqueous Microemulsions Containing Ionic Liquid and Polar Organic Solvent As the Polar Phase ... 897
Junjie Wei, Baogen Su, Huabin Xing, Zongbi Bao, Yiwen Yang, Qilong Ren
Response of the UO2 (111) Surface to Varying Oxygen Partial Pressure...............ccocccoiiiiiiiiiiii s 899

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

Vaibhav Khane, .
Structure of Rigid Hard-Rin@ FIUIA ................ccooiiiii bbbt b et b e bbb bbbt enn 903

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)

Lloyd L. Lee, Giuseppe Pellicane

Force Field Parameterization and Monte Carlo Simulation of Alkoxy-Ethanol Surfactant....................cccocoooiiic 905
Sunghyun Jang, Junhyuk Lim, Hwayong Kim




Structures of Human Amylin In the Presence of Lipid Bilayers
Kyle Q. Hoffmann, Sadanand Singh, Chi-Cheng Chiu, Juan J De Pablo

Nanoparticle Induced Pore Formation On Supported Lipid Bilayer................cccooioiiiiiiiiii e 907
Benxin Jin, Yingxi Elaine Zhu

The Study of Peptide Interactions with Supported Lipid Bilayers Using Microcantilevers...................cccooiviiiininnncieeeen 908
Sibani L. Biswal, Kai-Wei Liu

Control of Adhesion and Fusion of Model Myelin Bilayers Using Structured Polymers................c.ccococviiiiiiiiiii 909
Xavier Banquy, Kai Kristianson, Dong Woog Lee, Jacob Israelachvili

Lipid Membranes On Nanoporous Metal FIlIS ................ccoooiiiiiiiiiiiii ettt n e 911
Gautam Gupta, Jon K. Baldwin, Kyle Staggs, Rangachary Mukundan, Amit Misra, Andrew M. Dattelbaum

Temperature and Electrolyte Dependence of Liposome Aggregation Caused by Nanoparticle Binding ...................ccocoooviviiinnn 912

Yanjing Chen, Arijit Bose, Geoffrey D. Bothun

Immuno-Liposome Nanoparticle Microarray for Detection of Circulating Tumor Cells
Kwang Joo Kwak, Bo Yu, Yun Wu, Xinmei Wang, David J. Vanderah, Ly James Lee

From Multi-Scale Methods to Virtual Process Engineering --- Efficient and Accurate Simulation of Multi-Phase

COMPIEX SYSTEIMS ..ottt bbb e b bbb b e b e E bR bbb s bbb bbb 915
Ge Wei
Point of Use Recyclable Bioreactor System for Bio-Agricultural Applications ................cocoooiiiiiiiiiiiiiic e 916

Matthew A. Robinson, Henry Y. Wang

The Study of Ultrasonic Irradiation Facilitating Fat Hydrolysis Reaction
Guangming Du

Autothermal Hydrogen Production From Isobutanol for Fuel Cells .................c.ccccoiiiiiiiiiiii 918
Reetam Chakrabarti, Jacob S. Kruger, Lanny Schmidt

Sulfuric Acid Catalyzed Isobutane-Butene Alkylation Promoted with Ionic Liquids or Trifluoroethanol...................cc.cccoenninnn 919
Hailing Ren, Guoying Zhao, Suojiang Zhang

Comparison of Different Process Routes From Coal with Energy and Exergy Analysis.............ccccocoiiiiiiiiiiccecees 920
Yuehua Yao, Xiangping Zhang, Suojiang Zhang

Fundamental Characteristics of Water Flow Through Functionalized Nanotubes...................cc.ccocooiiiiiiiiii 922
lan Moskowitz, Matthew Melillo, Mark A. Snyder, Jeetain Mittal

Molecular Dynamics Simulation of Pressure-Driven Water Flow In Silicon-Carbide Nanotubes .................cccccooviiiniiniiniincnnn 923

Muhammad Sahimi, Mahdi Khademi

Water On Surfaces: How the Molecular Structure Determines Hydrodynamic Slip
Tuan A. Ho, Dimitrios V. Papavassiliou, Lloyd L. Lee, Alberto Striolo

Spectroscopic Investigation of Drop Mass Transfer During Buoyancy-Driven Motio...............c.ccoovviiiiiiiiiiniiiii 925
Martin Nemer, Carlton Brooks, Christine Roberts, Rekha Rao, David Noble

Molecular Transport Across Surfactant-Covered Oil-Water Interfaces: Role of Physical Properties of Solutes and

Surfactants In Creating Energy Barriers for Transport ... 926
Yong Nam Ahn, Ashish Gupta, Anuj Chauhan, Dmitry |. Kopelevich
The Effect of Curvature and Finite Bulk Solution Volume On Surfactant Dynamics .............cccocoiiiniiiiiiniincceceeeeeeeee 927

Nicolas Alvarez, Matthew D. Reichert, Lynn Walker, Shelley L. Anna

Effects of Surfactant Transport On High Internal Phase Emulsions Under Shear: A Combined Rheological and

STPUCTUFAL STUAY .....ooviiieet et bbb bbb b st e e b b s8££ e 0 e bbb £ 1 £ e £ bbb b £EE b b e H £ b b e b e b st e A e e b e b bt ettt b bbbt et 928
Peter N. Yaron, Phillip J. Reynolds, Jitendra P. Mata, John W. White

Applying the Annular Flow Model to Complex Flow System
Ardson Do S. Vianna Jr., José Carlos G. Peres

Modeling of a Bubble-Train Flow and Interphase Mass Transfer In a Long Microchanmnel ..................cccoeiiiiiinininciecce 938
Dmitry Eskin, Farshid Mostowfi, Shahnawaz Molla
Numerical Investigation of Mixing Inside the Dispersed Phase In Slug Flows In Microchannel...................ccccccoviniinniniiniinennn 940

Yuehao Li, Rupesh Reddy, Krishnaswamy Nandakumar, Challa S. S. R. Kumar

Pseudo-Analytical Solution of the Power LAW MODEL for for NON-NEWTONIAN CARRIER FLUIDS IN

FREE CONVECTIVE CELLS
Mario Oyanader, Patricio Trigo, Pedro E. Arce

Interaction Between An Elastic Filament and the Vesicle MemMbIane ...............cc.cocoiiiiiiiiiin e 947
Yuan-Nan Young, Christopher Jacobs

Fundamental Aspects of Organic Heterostructure Formation Examined Using Supersonic Molecular Techniques

and In Situ Real Time X-Ray Synchrotron Radiation ....
James R. Engstrom, Edward R. Kish, Tushar V. Desai, Arthur R. Woll

Engineering Nanoscale Film Morphology In Organic Photovoltaic Cells Using Graded Donor-Acceptor

HELETOJUICEIOMS. ...ttt E st R bt s e n e R b e e a8 E b E e e R E s £ e e R bR e n e e R bt s et neer b b et nnren e 950
Richa Pandey, Russell J. Holmes
Understanding Charge Transport Behavior In Ionic Liquid Gated Semiconducting Polymers................cccccooeiininicnninncneenees 951

Bryan D. Paulsen, C. Daniel Frisbie

Reduced Dimensionality From Nanoengineering of Soft Matter Organic Electro-Optic Materials
Stephanie J. Benight, Lewis E. Johnson, Daniel B. Knorr Jr., René M. Overney, Bruce H. Robinson, Larry R. Dalton

Tuning Morphology and Packing of TIPS-Pentacene with Enhanced Charge Transport Using Solution Shearing......................... 956
Gaurav Giri, Eric Verploegen, Stefan Mannsfeld, Michael Toney, Zhenan Bao
Enhancement of Molecular Fluorescence by Excitonic Coupling to a J-Aggregate Critically Coupled Resonator ........................... 957

Gleb M. Akselrod, Brian J. Walker, William A. Tisdale, Moungi G. Bawendi, Vladimir Bulovic



Verification and Prediction of Solubilities of Active (Pharmaceutical) Ingredients In Solvents and Solvent

IMIEXEUT@S ...ttt h 088 E bR 958
Sascha Sansonetti, Elisa Conte, Azizul A. Mustafa, Peter A. Crafts, Rafiqul Gani
Pseudo-Extrapolation Algorithm for General Equation of State Model.....................cocooiiiiiii 960

Gang (Gary) Xu, David Bluck
A Very Robust and Easy to Implement Interval Approach to Solve VLE, LLE and VLLE Flash Problems
Hamid Mehdizadeh, Hallvard F. Svendsen, Tore Haug-Warberg

Evaluation of Thermophysical Properties Using Polynomial Expansion Equation and Genetic Algorithm.......................ccccocoee 974
Katsumi Tochigi, Youji Takahashi, Hiroyuki Matsuda, Kiyofumi Kurihara

Application of Scaled Particle Theory to Ethyl Acetate - Ethanol - Salt System .................ccccoiiiiiiii 975
J. Dhanalakshmi, Sujan Mandal, P. S. T. Sai, A. R. Balakrishnan

Synthesis of Ethanol/Gasoline Blends and Phase BERAVIOL ................ccooiiiiiiiiiii et 980
Ticiana Soria, Francisco A. Sanchez, Selva Pereda, Susana B. Bottini, Esteban A. Brignole

Vapor-Liquid Equilibrium of Ethanol + Isoamyl Alcohol At 50 and 101.3KPa ............ccooiiiiininicccee e 982
Fernando P. Cordoba, Jairo A. Duran, Alvaro Orjuela, Ivan D. Gil, Gerardo Rodriguez

Application of Particle Swarm Optimization In Phase Equilibrium Calculations ...................cccooviiiiiiii, 985

Sameer Punnapala, Ali Elkamel, Hatem Zeineldin, Francisco M. Vargas
Effect of Nonionic Surfactants On the Dispersion Stability of Copper Phthalocyanine Pigment Nanoparticles In

AQUEOUS SOTULION ... bbb bbb bbb bbb 987
Jiannan Dong, Shuang Chen, David S. Corti, Elias I. Franses, Yan Zhao, Hou T. Ng, Eric Hanson

Colloidal Silica Dispersions In Aqueous Media: Nanoparticle Surface Modification by Amphiphilic Polymers and

OFANEC SOLVENLS ...t bbb bbb bbb bbb e b bbbt bbb 989
Biswajit Sarkar, Vinithra Venugopal, Andrew Bodratti, Marina Tsianou, Paschalis Alexandridis
Electric Charging of Dispersion Particles In Nonpolar SOIUtions................cccooiiiiiiiiiiiiiii e 990

Qiong Guo, Carlos Espinosa, Crystal Clemmons, Sven Behrens

Stability of Superparamagnetic Iron Oxide Nanoparticles At Different pH Values: Molecular Theory and

EXPEIIIMICIIL ..ottt b b bt bbb e e b b s R e b b H e R £ £ S E b H e E £ £ A £ e E e E R R £ £ E b E R R £ R R R R AR b bR h £t e b bRt n bbb nn 991
Yoonjee Park, Ragnhild Whitaker, Vidhya Mathiyazhagan, Rikkert J. Nap, lgal Szleifer, Jeffrey Paulsen, Song Yi-Qiao, Hurlimann
Martin, Joyce Y. Wong

Determination of the Hydrated Surfactant Shell Density On Empty and Water-Filled Single Walled Carbon

Nanotubes Using Analytical Ultracentrifugation..................ccocooiiiiiiiiiiiii s 992
Vinayak Rastogi, Jeffrey A. Fagan
Phase Behavior and Self-Assembly of Silver Nanowire Liquid CryStals ..............cccooiiiiiiiiiiiie e 993

Teng Xu, Virginia A. Davis
Metal Ion Adsorption by Chitosan and Alginate Gel Nanoparticles and Microparticles
Kun Yu, Jackie Ho, Nina C. Shapley

Pressure Profiles Across Oil-Water Interfaces — A Molecular Modeling Study ..............cccoooiiiiiiiiii 995
Nandhini Sokkalingam, Makoto Kunieda, Koichi Takamura, Yunfeng Liang, Toshifumi Matsuoka, Roland Faller

Effects of Ion Solvation On Phase Equilibrium and Interfacial Tension of Liquid MixXtures..............cccocooviiiniinenienseneeeeeeeee 996
Rui Wang, Zhen-Gang Wang

Properties of Free Standing Films Composed of Lewis-Wahnstram Ortho-Terphenyl Molecules .................cccoeveniiniiniinninnnenn, 1001
Zane Shi, Pablo G. Debenedetti, Frank H. Stillinger

Fast Evaporation of Spreading Droplets of Colloidal Suspensions................ccccccoiiiiiiiiiii 1002
Kara L. Maki, Satish Kumar

Molecular Dynamics Simulation of Droplets On a Nanopatterned Solid Surface ...............c.cccoiiiiiiiniiiinni s 1003
Azar Shahraz, Ali Borhan, Kristen Fichthorn

A Fundamental Study of the Conformational Phase Behavior of Chain Molecules At Interfaces .............cc.cccooccoviniinniiiiniinns 1004
William P. Krekelberg, Daniel W. Siderius, Vincent K. Shen

Determining Absolute Free Energy of Heterogeneous Molecular Solids..............ccooooiiiiiiiiiiiii 1005

Li Wan, Christopher R. lacovella, Peter T. Cummings

The Effects of Salt On Lower Critical Solution Temperature Transition of Thermo-Responsive Pnipam-Co-

PEGMA COPOLYINEY ...ttt bbb bbb bbb b bbb e bbb bbb bbb 1006
Hongbo Du, S. Ranil Wickramasinghe, Mathias Ulbricht, Xianghong Qian

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

INASE €.ttt b e E R b LR R £ h e oA s R st E e R e bR SR e SR e R s b E e E b h e E Rt R e bt bbb b r e 1007
Jacob Weidman, Brian Anderson
Chemical and Mechanical Relaxations In Multicomponent Model Bitumens ................ccocoiiiiiiiiincineeee s 1009

Derek D. Li, Michael L. Greenfield

DNA Folding and Regulation: From Nucleosomes to Chromatin to Chromosomes
Gaurav Arya, Darren Yang, Balaji lyer, Irina Dobrovolskaia, Martin Kenward

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

Single-Stranded DNA-Carbon Nanotube Hybrid INteractions ...............cccoooiiiiiiiiiiiiiicre et 1012
Daniel Roxbury, Jeetain Mittal, Anand Jagota

Protein-Protein Binding and Structure Prediction In the Photosynthetic Antenna Complex of Green Sulfur

Bacteria
Séandor A. Kovécs, Cynthia S. Lo

Molecular Dynamics Simulation On the First Stage of Thrombus Formation ...................cocooiiiiiiie 1014
Lin Zhang, Jian Li, Yan Sun




Loop Structure Prediction for Fixed-Stem Geometries In Proteins
Ashwin Subramani, Christodoulos A. Floudas

Cryo-Electron Microscopy of the Formation of Kinetically-Stable '"Nanoemulsions" by Dilution of

Thermodynamically-Stable MicroemulSions.................cccooiiiiiiiiiiii e 1017
Hanseung Lee, Eric Morrison, Alon McCormick

Molecular Thermodynamic Modeling of Three Component Microemulsions
Livia A. Moreira, Abbas Firoozabadi

Monovalent Salt-Directed Assembly of Chitosan/Tripolyphosphate Microgels ...............c.coooiiiiiiiniiini e 1019
Yan Huang, Yakov Lapitsky

Self-Assembled Block Copolymer Hydrogels for Control of Transport and Aggregation of Nanoparticles and

PIOTEIIIS ...ttt bR h R R R R R e R R AR R R R R R AR R R R R AR R bRt R et ren e 1020
Vicki A. Cheng, Lynn Walker

Understanding the Encapsulation and Release Properties of Chitosan Microgels
Cody K. Addington, Yakov Lapitsky

Self-Assembled Block Copolymer - Nanoparticle HYDIIAS .............cccoooiiiiiiiiniccesee e 1022
Biswajit Sarkar, Paschalis Alexandridis

Novel Skeleton Intermediates Derived From Bisphenol A Available for Preparing Bola, Gemini or Polymerizable

SUFTACTAIES ...ttt h ettt h bt e b b s e e e s e b b8 e 1 £ e b b2 h R £ £ £ b e E e b s £ E e E e b £ H A £ e A8 e b e b b £E £ e e bbb e R e e bbb b et s et et bt ne s 1023
Chao Chen, Yun Fang

Interactions of G-Agents and Their Simulants with Water and the Components of Permselective Polyelectrolyte

IMLEIMDIANIES ........ocoiiieietcte ettt bbbt bbb £ 4 b h 82 £ 8 heh£8 £ £ 48 beH £ 8 ££ b b e h e 8 £ e b b h e R £ 8 E e R b E R £ £ R bbb Rt E R b bRttt ben e 1024
Ming-Tsung Lee, Gennady Gor, Aleksey Vishnyakov, Alexander V. Neimark

Explicit MOLECULAR-BASED Analysis of the EFFECT of Urea ON the ION PAIR ASSOCIATION IN METAL

Sulfates AQUEOUS-UIEA SOIULIONS ...........coiieiiiiiitiieteiieise sttt e st e et e e tessetesesessesessesesseseases e et eseeseseesesseseesessabesasesseneaseneeses 1026
Ariel A. Chialvo, Lukas Vicek, John M. Simonson

Molecular Simulation Study of Zwitterion-Ion ASSOCIAtION ..............cceiiiriiiiiiiii e 1028
Qing Shao, Yi He, Shaoyi Jiang

Critically Evaluated Database of Environmental Properties ...............cccocooiiiiiiiiiiiiii s 1029

Sarah A. Purcell, Jenna Russon, Neil Giles, Richard L. Rowley, W. Vincent Wilding
Modeling Water Content and Solute Activities of Complex Fluids and Mixtures: Extension of the Brunauer-

Emmett-Teller (BET) Adsorption Isotherm EQUation ................cccocooiiiiiiiii s 1030
Cari S. Dutcher, Xinlei Ge, Anthony S. Wexler, Simon L. Clegg

Predicting the Thermodynamic Properties of Mixed Solvent Electrolytes Using the SAFT-VR+DE Approach.................cccocone. 1031
Carolina Dos Ramos, Clare McCabe

Towards Green Bioprocessing: Ionic Liquids for Biomass Deconstruction ................c.cooiiiiiiiiniieeee s 1032
Niall Mac Dowell, Jason P. Hallett, Oriol Vilaseca, Felix Llovell, Lourdes F. Vega

Molecular Dynamics Simulations of the Phase Behavior of [BMIM]CI-Water MiXtures.............cccccooceiiiininininiiinieceene s 1034
Amir Abolhasani Niazi, Ahmed E. Ismail

Highlight: Multiscale Models of Antimicrobial PePLitles ............ccoviuiiiiiiiiiiiiiiiieiise ettt 1035
Yiannis Kaznessis, Dan S. Bolintineanu, Victor Vivcharuk

Molecular Characterization of Dimerization of Human Amylin Peptide In Solution..................ccocoooiiiiniiiice 1036
Sadanand Singh, James L. Skinner, Juan J. De Pablo

Self-Assembly of Peptide Amphiphiles Into Hydrogel Via Multiscale SImulations.................c.cccoiiiiiiiniinecesece 1037
Iris W. Fu, Cade B. Markegard, Hung D. Nguyen

Confinement and Protein-Wall Interactions Can Significantly Alter Protein Folding Landscape ...............ccccoovniiniincinicennenn, 1038
Apratim Bhattacharya, Robert B. Best, Jeetain Mittal

Effects of Tethering a Multistate Folding Protein t0 a SUrface..............ccooiiiiiiniiccii e 1039
Shuai Wei, Thomas A. Knotts IV

Mechanical Properties of Viral Capsids From Equilibrium Thermal FIuctuations...............cccccccoiiiiniiiiniiiicccececeens 1040

Eric R. May, Charles L. Brooks Il

Doublets Made From Flattened Spherical Polymer Colloids
Laura Mely Ramirez, Darrell Velegol, Ralph H. Colby

Modified AO Potentials for Micellar, Nanoparticle, and Macromolecular Mediated Depletion Attraction &

Colloidal Phase BERAVIOL .............cccooiiiiiiiiiii bbb bbb 1042
Tara D. Iracki, Michael A. Bevan

Effects of Highly-Charged Nanoparticles On the Interaction Force Between Weakly-Charged Nanoparticles and

SUIEACES ...ttt b bbb b et b b b s e e b b AR £ 4 £ Eeheheh £ 4 £ e EE SRR £ £ EeE R A £ R E SRR AR R SRR R £ AR R bR R E R bbbt Rt b et 1043
John Y. Walz, Shunxi Ji, David Herman

Structural Forces In Soft Matter SYSTEIMS ...........ccooiiiiiiiiiiiiiicie et e er et sn e ens 1044
Rico Tabor, Hannah Lockie, D. Y. C. Chan, Franz Grieser, Raymond R. Dagastine

Direct Measurements and Models of DNA-Induced Colloidal Interactions and Binding Dynamics...............c.ccccecervineiincineinnnenn, 1045

William Benjamin Rogers, John C. Crocker

2-D Colloidal Crystals Formed Using Paramagnetic Particles with Tunable Potentials
Sibani L. Biswal, Dichuan Li, Daniel Du, Julie Byrom

Temperature Effects In the Rheology of Soft Collods...............cooviiiiiiiiicic s 1047
Praveen Agarwal, Samanvaya Srivastava, Lynden A. Archer
Development of New RedoX FIOW Battery SYSTEIINS ............ccoouiiiiiiiiiiiiiiiiiei ettt ettt b et et en e nenes 1048

Liyu Li, Wei Wang, Soowhan Kim, Vijayakumar Murugesan, Zimin Nie, Baowei Chen, Qingtao Luo, Feng Chen, Jun Liu, Jianzhi
Hu, Gary Yang



Study On Preparation and Characterization of the Composite Bipolar Plate for Vanadium Redox Flow Battery
Xiao-Feng Xie, Wenpin Wang, Jin-Hai Wang, Shubo Wang, Yafei Lv, V. K Mathur

Investigation On Electrode Reaction Mechanism for Vanadium Redox Flow Battery...............cccocooviiiinniininicnnceceens 1053
Xiaofeng Xie, Chun Yang, Jinhai Wang, Yuming Shang, Shubo Wang, Xiaoshan Li, V. K Mathur
Active Species Concentration Effects On Performance for a Non-Aqueous All-Vanadium Redox Flow Battery ............................ 1059

Aaron A. Shinkle, Alice E. S. Sleightholme, Levi T. Thompson, Charles W. Monroe

Energy Storage and Generation From Thermopower Waves: Covalently Functionalized Thermal and Electrical

COMAUILS ...ttt b bt e e R st E e e R h R £ E e £ e R bR s A0 R R e A e R R R e R £ e e R bR R e R bRt n e Rt reren e 1061
Joel T. Abrahamson, Changsik Song, Jennifer H. Hu, Jared M. Forman, Sayalee G. Mahajan, Nitish Nair, Wonjoon Choi, Eun-Ji
Lee, Michael S. Strano

Impact of Ionic Liquid Molecular Structure On Intersurface Forces In Nano-Confined Films
Matthew A. Gebbie, Eric Fox, Markus Valtiner, Wesley A. Henderson, Jacob N. Israelachvili

Using Monte Carlo Simulations to Study Wetting Behavior of Ionic Liquids .............ccccocoviiiiiinniicineceeeeee e 1063
Kaustubh S. Rane, Jeffrey R. Errington

Structure and Dynamics of a Nanoconfined Iomic LiQUid .............ccooiiiiiiiiiiiii s 1064
Michael Rouha, Peter T. Cummings

Molecular Modeling of Ionic Liquids Confined Inside Nanoporous CMK-3 and CMK-5 Carbon Materials ................c.cccervnen. 1065

Joshua D. Monk, Francisco R. Hung
Molecular Dynamics Simulations of Nanoparticle Self-Assembly At Ionic Liquid-Water and Ionic Liquid-Hexane

IIEEIEACES ... bbb bbb 1066
Denzil S. Frost, Lenore L. Dai
Electrical Double Layers In Neat and Hybrid Ionic Liquids EIectrolytes .............ccocooiiiiiiiiiiiiiiccee s 1067

Rui Qiao, Guang Feng, Jingsong Huang, Bobby G. Sumpter, Vincent Meunier
Effect of Additives In the Electrodepositon of Aluminum From Ionic Liquids for Application to the Development

of Secondary Rechargeable BAtteries..............ccocioiiiiiiiiiiiiecii ettt s ettt r e s ner e 1068
Nilesh D. Ingale, Joshua Gallaway, Dan Steingart, Alexander Couzis, Sanjoy Banerjee

Molecular Simulations of Macromolecular Materials for Non-Viral Gene Delivery ...............cccccooiiniiiinniniee s 1070
Arthi Jayaraman, Robert Elder

Fundamental Properties of Liquid Crystals From Multiscale SImMulations................c.cocooviiiiiiiiiince s 1071
Abhijeet A. Joshi, Nicholas L. Abbott, Juan J. De Pablo

Sequence Landscapes In Peptide Oligomerization and Self-Assembly ................ccccoiiiiiiiiii e 1072
M. Scott Shell, Tommy Foley, Joo-Hyun Jeon

Decrystallization Thermodynamics of Four Common Cellulose Polymorphs and o-Chitin ................ccocooniiiinininc, 1073
Christina M. Payne, James F. Matthews, Yannick J. Bomble, Baron Peters, Michael E. Himmel, Michael F. Crowley, Gregg T.
Beckham

Solvation and Thermodynamics of Cellulose In Water and Ionic Liquid.................cccocooiiiiiiiiiie 1074
Adam S. Gross, Prof. Alexis T. Bell, Jhih-Wei Chu

Unbiased Folding of Helices Using Temperature-Accelerated Molecular DyNnamics.............ccocvieirciinininiiseineseesee s 1076

Cameron F. Abrams

Molecular Simulations of Sequence-Specific Association of Transmembrane Proteins In Lipid Bilayers
Manolis Doxastakis, Lorant Janosi, Anupam Prakash

Multiscale Modeling of Nanocarrier Binding to Endothelium....................cccoiiiiiii 1078
Jin Liu, Ryan P. Bradley, Portonovo S. Ayyaswamy, David M. Eckmann, Ravi Radhakrishnan

Polyelectrolytes In Viral Capsids: Predictions From the Density Functional Theory.............cc.ccccooeoiiiiiiiiiii e 1079
Zhehui Jin, Jianzhong Wu

Fundamental Studies On the Radical Initiated Grafting of Vinyltrimethoxysilane Onto Polymeric Models ...................ccccevnnn. 1080

Swetha Sivaswamy, Emily Nixon, Farhana Momim, Rani Jha, Manjusha Verma, Leslie Gelbaum, Pamela Pollet, Charles Eckert,
Charles Liotta, Bharat Chaudhary, Jeffrey Cogen

The Development of a Paradigm for the Facile Incorporation of Diels-Alder Moieties...............ccccccviininiiiiiiiineeceen 1081
Kenneth Christopher Koehler, Christopher N. Bowman, Christopher J. Kloxin
Functionalization of Syndiotactic Polystyrene Aerogels by Incorporation of Functionalized Atactic Polystyrene........................... 1083

Xiao Wang, Sadhan C. Jana

One Pot Synthesis of Ethoxylated Bisphenol A Acrylate Macro Monomer From Bisphenol A Acrylate and

ERYIENE OXIAC ...t bbb 1084
Xueyi Hu, Yun Fang, Xin Jin, Yongji Gu

Micromolding Surface-Initiated Polymerization: A Versatile Route for Microscale Replication Onto a Solid

11 1110 o TP 1090
Carlos A. Escobar, Juan C. Tuberquia, Nabijan Nizamidin, G. Kane Jennings
Photo-Enforced StratifiCAtiOn ..............cooiiiiiiiiiiieie ettt st e ke b e s be et e e bt e se e b e e st e be b et e s besbe e ke ebeabeebeene et enbenbenbenbe e 1091

Clinton J. Cook, C. Allan Guymon
Effect of Compressed Gas Addition On H,/CO Tunability and Hydroformylation Catalysis In Gas-Expanded

Liquids (GXLs)
Zhuanzhuan Xie, Kirk Snavely, Swarup Maiti, Jon Tunge, Bala Subramaniam

Ionic Liquid Production In CO,-EXpanded DIMSO.............coiiiiiiiiiiiniieieiee ettt sttt bbb b enenea 1093
Sylvia O. Nwosu, Aaron M. Scurto

Selective Removal of Protecting Groups Using Water At Elevated Temperatures ................ccocccoiviiiiiiiiiiicice s 1094

Wilmarie Medina-Ramos, Mike Mojica, Pamela Pollet, Rani Jha, Elizabeth D. Cope, Charles L. Liotta, Charles A. Eckert
The Effects of Space Time and Glycerin to Methanol Ratio Upon the Supercritical Water Reformation of a Crude
Glycerin Solution for Hydrogen Production

Ryan E. Tschannen, Jared S. Bouquet, Aaron C. Gonzales,




Elongation of Alanine Induced by Discharged Plasma Under Hydrothermal Condition
Atsushi Nagira, Koichi Nagafuchi, Hiroshi Watanabe, Mitsuru Sasaki, Motonobu Goto, Kunio Kawamura

Continuous-Flow Reforming of Hydrocarbons Underground: Kinetic Analysis ...........c.ccccocoiiiiiiiiniiiiiiccc s 1114
Yousef Alshammari, Klaus Hellgardt

Self-Assembled Toroidal-Spiral Particles: Parallel Pathways for Multi-Drug Release ..................ccocooiiiiiiniiniiiineee 1115
Vishal Sharma, Magdalena Szymusiak, Hao Shen, Ludwig C. Nitsche, Ying Liu

Interpolymer Complexes: Effect of Solvent Quality On Structure...............ccccooiiiiiiiiiiiii s 1116

Ankitkumar 1. Fajalia, Marina Tsianou

Molecular-Thermodynamic (MT) Modeling of the Micellization of Binary Mixtures of Fluorocarbon-Based and

Hydrocarbon-Based Surfactants In Aqueous SOIUtION ...............cccooiiiiiiiiiii 1117
Jaisree K. lyer, Daniel Blankschtein

Solvent Isotope Effects On the Rheology and Micostructure of Cationic Wormlike Micelles near the Isotropic to

Nematic Transition....
Carlos R. L6pez-Barrén, Norman J. Wagner

Floret-Shaped Solid Domains On Fluid Lipid Vesicles Induced by PH ............ccoiiiiiiiiiiiicee s 1119
Amey Bandekar, Stavroula Sofou

Thermodynamic Framework Based On the Consistent Application of Regular Solution Theory to Model ITC Data.................... 1120
Suvid Joshi, Stephen E. Rankin

The Formation of Self-Assembled Monolayers for Host-Guest Complex SyStems.............ccccovviiiiiiiiiiiii 1121
Duhyun Shin, Stephen M. Martin

Comparing the Phase Behavior of Linear and Hyperbranched Polyglycerols................ccoooviiiiiiiiiniiiiiccece s 1122
Christian S. Schacht, Joachim Gross, Theo W. De Loos

Phase Behavior of PMMA/CO2/Tetraalkoxysilane Ternary SYStEIMNS...........cccooviiiiiiiiiiiicicsee e 1123

Takeshi Hamada, Daisuke Kobayashi, Tomoki Takahashi, Atsushi Shono, Katsuto Otake, Takeshi Furuya, Satoshi Yoda

Reverse-Phase Ternary Phase Diagram for Commercial Biodiesel - Glycerol - Methanol
Stephen N. Csernica, James T. Hsu

Phase Equilibria for Water + p-Xylene + 1-Methylnaphthalene System At 573 t0 653 K..........cccoooiiiiinniiicen 1125
Yusuke Shimoyama, Taisuke Maeda, Yoshiki Inamori, Masaki Togo

Continuous Density Measurements In High Pressure Fluid Mixtures and Polymer Solutions.................ccccoooviiiiniiniiiciiinnn, 1131
Erdogan Kiran, Juan M. Milanesio, John C. Hassler

Heat Capacity Measurements of Water At Negative Pressures ..o 1132

Eugene Choi, Abraham D. Stroock
Infinite Dilution Activity Coefficient Measurements of Various Hydrocarbon Solutes In NMP, NFM, DEG and

TEG by Gas Liquid Chromatography and the Inert Gas Stripping Technique .................cccooiiiiiiiiii, 1134
Mark Williams-Wynn, Deresh Ramjugernath, Paramespri Naidoo

A "Reference Series' Method for Prediction of Properties of Long-Chain Substances ................c.cccoeiiiiiniininieceeeee 1136
Inga Paster, Neima Brauner, Mordechai Shacham

Highlight: Hydration Phenomena At the Interface of Physics and Biology: A New Perspective.............ccccocoooiiviiniiniiiciinnn, 1148
Shekhar Garde

Efficient Predictions of the Solubility of Pharmaceutical Solids by Molecular Simulation ...............c.ccccoeiiiiiiniinincc 1149
Andrew S. Paluch, Edward J. Maginn

Molecular Modeling of Mechanical Stresses On Proteins In Glassy Carbohydrate-Water Matrices ..............ccccocevvinciniinicnnnenn, 1150

Harold W. Hatch, Pablo Debenedetti

Preferential Interaction Coefficients of Proteins In Mixed Solvents
Diwakar Shukla, Bernhardt L. Trout

A Novel, Coarse-Grained Model for Capturing Residue-Level Hydrophobic Effects In Protein/Surface

IIEEIACHIONS. ......ocviiect ettt b bt e R s et E b E e £ e R R s e 00 R R A e SRR R R e e e R R R R e R R R Rt R e R ren e 1152
Shuai Wei, Thomas A. Knotts IV
Understanding the Role of Calcium In Membrane FUSION...............cccocoiiiiiiiiiii e 1153

Zeena K. Issa, Navendu Bhatnagar, Charles W. Manke, Bhanu P. Jena, Jeffrey J. Potoff

Colloidal Particles Bind Slowly to Liquid Interfaces
Vinothan N. Manoharan, David M. Kaz, Ryan McGorty, Madhav Mani, Michae|

Forced Nanoparticle Desorption From Oil-Water Interfaces: a Route to Particle Recovery and Recycling.................cccoccoveiinnn 1155

Valeria Garbin, John C. Crocker, Kathleen J. Stebe

Cross-Linked Collidosomes Exhibit pH-Induced MoOrphogenesis ................ccoeiiiiiiiiiiiiieieise e 1156
Jin-Oh You, Marjan Rafat, Debra Auguste

Optimizing the Coating of Hydrogel Microparticles with Nanoparticles .............ccocoiiiiiiiiniiiic s 1157
Kapil V. Deshpande, Nina C. Shapley

Particle Deposition On Patchy and Janus Collectors: Design of Artificial Filter Systems with Improved Life Cycle...................... 1158
Reeshav Chatterjee, Sushanta K. Mitra, Subir Bhattacharjee

Assisted Convective Assembly of Colloidal MONOLAYET'S ...............ccoiiiiiiiiiiiiteiieret ettt n s 1161

Tanyakorn Muangnapoh, Alexander Weldon, Pisist Kumnorkaew, James F. Gilchrist

Plasmonic Nanodisk Dimers and Cusp Nanostructures: Fabrication Using Self-Assembled Colloidal Doublets
Darrell Velegol, Bala Krishna Juluri, Neetu Chaturvedi, Qingzhen Hao, Menggian Lu, Lasse Jensen, Tony Jun Huang

Development and Testing of An Asymmetric Supercapacitor Based On a Carbon Foam Electrode Impregnated

WIth INICKEL HYAIOXEAE ........ovviiiiiiictct ettt bbb bbb £ E b h s e bbb R bbb bbb bbbt e b b s 1163
Wen Nee Yeo, Tony N. Rogers, Bahne C. Cornilsen
Effects of Annealing On Zr;Ni;0X; (X = Ni, Mg, Al, Sc, V, Mn, Co, Sn, La, Hf) for Ni/MH Battery Operation....................c..c..... 1165

Jean Nei, Kwo Young, Simon K. Y. Ng, Steven O. Salley



Optimal Charge Rates for a Lithium Ion Cell ....
Saeed Khaleghi Rahimian, Sean Rayman, Ralph E. White

Basic Model of Secondary Zinc Air Batteries to Quantify Environmental IMpacts..............cccooeiiiiniiiiinniiseeece s 1176
Daniel Schrader, Ulrike Krewer

Novel O2/H20-Selective Membrane for Metal/Air Batteries.............cocccvoiriiiiiiiniccci et 1180
Wei Liu

Moving Beyond Watson-Crick, a Non-Canonical, Coarse-Grained Model of DNA...............ccccoiiiiiiiii, 1181
Margaret C. Linak, Richard Tourdot, Kevin D. Dorfman

Intermediate-Resolution Model for Simulating DNA Structure and Hybridization ................c.cccooeoniininiiiiieeee 1182
Johnny R. Maury-Evertsz, Carol K. Hall

Building DNA Coarse-Grain Potentials for the Modeling of DNA-Peptide Complexes...............cccocviiiiniiinininneveeeeens 1183

Vanessa Ortiz, Jie Chen, Barry Honig

Viscoelastic Properties of Bacterial Biofilms Using Coarse-Grained Molecular Dynamics Simulations
Shikha Nangia, Rui Li, Adina E. Draghici, Radhakrishna Sureshkumar

A Coarse-Grained Model for the Crystalline Structure of I-Alpha and I-Beta Cellulose Based On Force Matching ..................... 1185
Sergiy Markutsya, Monica H. Lamm
Extending the CHARMM Force Field to Sphingolipids and Lipids with Polyunsaturated Chains ....................ccocooniiiiiiiinnnn, 1186

Brent Rogaski, Jeffery Klauda

Protein Folding Simulations with Force Fields Optimized for Secondary Structure Balance and Unfolded State

Behavior
Robert B. Best, Jeetain Mittal

Abstract: Simulated Mutagenesis of VHH Domain In Explicit Solvent: Free-Energy Landscape and Folding

Kinetics for the Mutated Hypervariable HT LOOP..........c.ccoiiiiiiiiicii ittt 1188
Sai Pooja Mahajan, Fernando Escobedo

Hydrophobic Association In a Spherically-Symmetric Water Model
Aviel Chaimovich, M. Scott Shell

Self-Assembly 0f SWItCRADIE COILOIAS. ............ccoriiviieiiiiiiietei ettt bbbt b bbbt b bbbt bbb bbb bbb 1192
Antonio F. Osorio Vivanco, lgal Szleifer, Sharon C. Glotzer

Understanding Hydrophobic Effects In Interfacial ERNVIronments ................cccccoooiiiiiiiiiicce s 1193
Amish J. Patel, Patrick Varilly, Sumanth Jamadagni, Hari Acharya, Shekhar Garde, David Chandler

Direct Measurement of Light-Modulated Intra- and Inter- Aggregate FOrces.................ccociiiiiiiiiiiiii 1194

Stephen H. Donaldson Jr., Bradley F. Chmelka, Jacob Israelachvili
Kinetics of Bovine and Human Insulin Amyloid Fibril Formation In Bulk and In the Presence of Solid/Liquid

IIEEITACES ..ottt bbb h R bt st oAb R b bR R e bR SRR £ e R s R e E b E Rt Rt Rt bt bbbt et b nr b 1195
Paulina Morales, Daniel Forciniti

Computational Analysis of Beta-Peptide Self-ASSemDLY .............cccoiiiiiiiiiiii s 1201
Michael P. McGovern, Juan De Pablo

Solid State NMR Structural Analysis of the RADA16-I Designer Self-Assembling Peptide................ccccooviiiiinnniiinnnnecci 1202

Anant K. Paravastu, Ashley Cormier, Carolina Ruiz-Orta, Rufina Alamo
Self Assembly and Solubilization Dynamics Revealed by Electrophoresis of Alkylated DNA In Dilute Micellar

SOLULIOIS ......vceiiet ettt et e R bt n e e e R b E et e E e E e E R0 s e E R s R R R R e e e e R R E R £ e R R R R R R R Rt n e n s 1203
Angela Holmen, Stephen Istivan, James W. Schneider

Evolution of Non-Axisymmetric Capillary Bridges Between Chemically Heterogeneous Surfaces ................ccccoeveviiniincineinnenn, 1204
David Broesch, Joelle Frechette

Droplet Wetting Modes On TeXtUred SUITACES............c.ccoiiiiiiiiiiiiiie ettt b bbbt b bbbttt eb et 1205
Azar Shahraz, Kristen Fichthorn, Ali Borhan

Effect of Geometric Roughness On the Wetting Behavior of Water ..............cccccooiiiiiiiinicr e 1206

Vaibhaw Kumar, Jeffrey Errington
Estimation of the Free Energy of Water Droplet During Transition Between Wenzel to Cassie State: A Molecular

DIYNAIMIIC STUAY ...t E st h e E b b e e R bR st e R R R R e e R R R R e R R R AR R h Rt e R rer e 1207
Sandip Khan, Jayant K. Singh

Fourier Space Based Approach to Classical Density Functional TReory..............cccooiiiiiiiiiiiiiiiccc s 1208
Stepan Hlushak, Clare McCabe, Peter T. Cummings

Electrostatically Driven Adsorption of Silica Nanoparticles On Functionalized Surfaces ...............cc.ccocooooniiiiiiinincccn, 1210

Xue Li, Olivia Niitsoo, Alexander Couzis

Origins of Saccharide-Dependent Hydration At Aluminate, Silicate, and Aluminosilicate Surfaces
Benjamin J. Smith, Adu Rawal, Gary Funkhouser, Lawrence R. Roberts, Vijay Gupta, Jacob N. Israelachvili, Bradley F. Chmelka

Electrochemical Redox Flow Devices for the Electrically Driven Scrubbing of Acid Gases .............c.cccoeviiininiieninccees 1213
Michael C. Stern, Fritz Simeon, Kristin Vicari, Howard Herzog, T. Alan Hatton
Heat Transfer Coefficient Enhancement In Oil-Based Nanofluids ...............ccoooiiiiiiiiniiiiinie e 1214

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
Gregory R. Magoon, William H. Green

Molecular Dynamic Studies of the Stability of CO, and CH, Hydrates In the Presence of Undersaturated Fluids......................... 1226
Srinath Velaga, Venkata Vedam, Brian Anderson

Theory and Experiment for Thermodynamics of the CO2/H2O SYSteM.............ccoiiiiiiiriiinieiieiiiee et 1227
Allan H. Harvey, Mark O. McLinden, Richard J. Wheatley

Thermophysical Property Estimations of MOIten SALES ..............cccoiiiiiiiiiiiiic e s 1228

Amy Sun, Scott M Davison, Saivenkataramen Jayaraman, Joseph G. Cordaro, Alan M. Kruizenga



A New Auto-Ignition Temperature Model for Pure Hydrocarbons
M. Bagheri, B. J. Neely, K. M. Yerramsetty, K. A. M. Gasem

Molecular Dynamics Simulations of 2D Self-Assembled Peptide MONOIAYers...............ccooiriiiniiiiiinciineiesee s 1238
Cade B. Markegard, Iris W. Fu, Hung D. Nguyen
A Tale of Two Enzyme Folds: Insights Into Catalysis by R67 and E. Coli Dihydrofolate................c.cccccoonniiiinnnicccinnecene 1239

Ganesh Kamath
Role of Local Metal-Site Interactions and Bulk Protein Restraints In the Thermodynamics of Zinc Binding to a

ZNC-FINGET PIOTEIN ......c.c.oiiiiiitiiiiiiiet ettt b st R bt E R R s A e e R bt E e e R bR e e R bt n e bRt e renen e 1240
Purushottam D. Dixit, Dilip Asthagiri

Force Fluctuations Dictate Kinetics of Biomolecular SyStems ...............cccocooiiiiiiiiiiiii 1241
Elena F. Koslover, Andrew J. Spakowitz

Recognition Ability of DNA for Carbon Nanotubes Correlates with Their Binding Affinity ..............c.cocooiiiiiiinic, 1242
Daniel Roxbury, Anand Jagota, Ming Zheng, Xiaomin Tu

Quantifying the Hydrophobicity of Protein Surfaces At the Nano-Scale: A New Perspective.............cccooiviiiiiiiiinciicicen, 1243

Amish J. Patel, Patrick Varilly, Sumanth Jamadagni, David Chandler, Shekhar Garde

Comparison of Poly (ethylene glycol) and Zwitterionic Materials for Their Interactions with Proteins: a Molecular

DYNAMICS STMULATION. ...ttt bbbt e b bRt e e R bt E e R bR e R bt e n e R enrenen e 1244
Qing Shao, Shoayi Jiang

Preparation and Characterization of Highly Stable Organic Glasses (or How to Make a Million-year-old Glass in

Ten Minutes)

Mark Ediger

Relation Between Transient Localization and Long-Time Viscous Relaxation In Glasses?..................ccoccoiiiiiiiiinicce, 1246
David S. Simmons, Marcus T. Cicerone, Jack F. Douglas

A Family of Systematically Softened Glass-FOIMIEI'S ...............cccoiiiiiiiiiiiiie et 1247
Zane Shi, Pablo G. Debenedetti, Frank H. Stillinger

Enhanced Diffusion and Rejuvenation In Strained Glassy POLymer .................ccooooiiiiiiiiiiicc s 1248
Yongchul G. Chung, Daniel J. Lacks

Bioprotective Properties of Trehalose/Glycerol Binary Glasses On Encapsulated Proteins ...............ccocoooiiiiiiiiiiciie, 1249

Devin B. Averett, Juan J. De Pablo

Systematic MD Simulation Studies of the Glass Transition Temperatures of Styrene-Based Oligomers and

POLYINEI'S ... bbb bbb bbb h bR 1250
David Rigby, Mathew D. Halls, Paul W. Saxe

Extracting the Line Tension and Dipole Density Difference From the Domain Distributions of Model Cytoplasmic

Myelin LiPid MOMOIAYETS .........c.ccoiiiiiiiiiiiiiiii bbb bbb bbb bbb 1252
Dong Woog Lee, Younjin Min, Prajnaparamita Dhar, Arun Ramachandran, Jacob N. Israelachvili, Joesph A. Zasadzinski

Measurement of the Dynamic Association/Dissociation of Membrane Biomolecules to Different Lipid Membrane

PRASES ... b b E R b L e R b e R e oA s R b et e AR e R e R RS E e SR £ e R bR E e E e b E e R e Rt R e bt bbbt et b nr b 1253
Susan Daniel, Ling Chao, Mark J. Richards

In Silico Model Escherichia Coli Membranes: Simulating a Lipid with a Cyclopropane Ring ...............cc.cocovviiiniiniinciicn, 1255
Kunal Pandit, Jeffery Klauda

On the Development of Coarse-Grained Models for SKin LAPIAS ... 1256

Shan Guo, L. Anderson Strickland, Clare McCabe

Investigations On Permeation of Functionalized Nanoparticles Through Lipid Bilayers Using Molecular Dynamics
Simulations...
Bo Song, Huajun Yuan, Cynthia Jameson, Sohail Murad

Inducing the Two-Dimensional Ripple Phase In Surfactant Bilayer Membranes ...............cccccoeiiiiniciininniiscseesee s 1258
Ananya Debnath, Foram M. Thakkar, V Kumaran, K. G. Ayappa, Prabal Maiti

The Influence of Structural Variation On the Thermophysical Properties of Lipid-Inspired Ionic Liquids.................cc.cccoernnen. 1259
Kevin N. West, Samuel M. Murray, Kaila M. Mattson, Richard A. O'Brien, Arsalan Mirjafari, James H. Davis Jr.

Structure-Property Relationships In Protic Ionic Liquids for High-Temperature PEM Fuel Cells ...................ccccoooiiiininiinnnns 1260

Janice Losenge Lebga, Sitaraman Krishnan, Jianping Zheng, Dipankar Roy
Potential of Mean Force for An Ionic Liquid Ion-Pair In n-Pentanol by Molecular Dynamic Simulation with

WINAOW SAMIPLIEG ......oviniiiiitci e b b et E bt e R R R e e e e R b s e R bt e e bbb et n e b bt enrer s 1261
Peixi Zhu, Kyriakos Papadopoulos, Lawrence R. Pratt

Vapor-Liquid Coexistence and Critical Behavior of Tonic Liquids ................cccooiiiiiiiiiiiiiiee e 1262
Neeraj Rai, Edward J. Maginn

Multicomponent Mass Transport In Tonic LIQUIS .............ocociiiiiiiiiiice ettt 1263
Thijs J. H. Vlugt, Andre Bardow, Xin Liu

Molecular Modeling of Ionic Liquids Combined with NMR and SAXS Studies ...........ccccoooviiiiiiiiniieee s 1264
Song Li, Jose Leo Banuelos, Kee Sung Han, Jianchang Guo, Edward Hagaman, Gernot Rother, Robert Shaw, Peter T. Cummings

New Insights On Transport Properties of Mixtures of Ionic Liquids and Carbon Dioxide by NMR.............cccccoviiniiniinciniinnnenn, 1265

Eric Hazelbaker, Aakanksha Katihar, Samir Budhathoki, Jindal Shah, Edward J. Maginn, Sergey Vasenkov
Modeling of CO, Solubility In Several Ionic Liquids Using PC-SAFT
Jared E. Peterson, Joan F. Brennecke, Mark A. Stadtherr
Author Index






