
 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-2314-8 

Computational Molecular 
Science and Engineering  
Forum 2020 

Online 
16 – 20 November 2020 

 

Held at the 2020 AIChE Annual Meeting 

 



Printed from e-media with permission by: 

 
Curran Associates, Inc. 

57 Morehouse Lane 
Red Hook, NY  12571 

 

 
 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2020) by AIChE 
All rights reserved. 
 
Printed with permission by Curran Associates, Inc. (2021) 
  
For permission requests, please contact AIChE 
at the address below. 
  
AIChE 
120 Wall Street, FL 23 
New York, NY 10005-4020 
 
Phone:  (800) 242-4363 
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:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 

 
(29A) DESIGN OF PORE WALL CHEMISTRY TO CONTROL SOLUTE TRANSPORT AND 
SELECTIVITY .................................................................................................................................................... 1 

Sally Jiao, M. Scott Shell 

(29B) MOLECULAR ENGINEERING OF THIXOTROPIC, SPRAYABLE FLUIDS WITH 
YIELD STRESS USING ASSOCIATING POLYSACCHARIDES ................................................................... 2 

Yu-Jiun Lin, Jeffrey S. Horner, Brandon Illie, Matthew Lynch, Eric M. Furst, Norman J. 
Wagner 

(29C) ELECTROSTATIC POTENTIAL OF IONIC LIQUIDS AS AN EFFECTIVE SCREENING 
APPROACH FOR CO2 CAPTURE .................................................................................................................... 3 

Xiaoyang Liu, Kathryn O’Harra, Jason E. Bara, C. Heath Turner 

(29D) POLY(ETHYLENE GLYCOL) CONTAINING IONIC LIQUIDS AND LITHIUM SALT 
BLENDS: AN EXPERIMENTAL AND MOLECULAR DYNAMICS SIMULATION STUDY ...................... 4 

Ramaswamy Ishwar Venkatanarayanan, Yanni Wang, Lin Wu, Janice L. Lebga-Nebane, 
Sitaraman Krishnan 

(29E) THE INTERPLAY MORPHOLOGY AND SEQUENCE ON ION-COUPLED ELECTRON 
TRANSPORT IN MIXED CONDUCTING POLYMERS .................................................................................. 5 

Brett Savoie 

(29F) BUILDING BLOCK AND SELF-ASSEMBLY DESIGN WITH MAGNETIC 
HANDSHAKE MATERIALS ............................................................................................................................. 6 

Chrisy Xiyu Du, Kyle Dorsey, Tanner Pearson, Hanyu Zhang, Paul L. McEuen, Itai Cohen, 
Michael P. Brenner 

(29G) SELF-ASSEMBLY IN SIZE-DISPERSE BINARY SYSTEMS .............................................................. 7 
Jasmin J. Kennard, Ryan C. Prager, Julia Dshemuchadse 

(29H) USING DEFECTS TO RESHAPE COLLOIDAL ASSEMBLIES ........................................................... 8 
Bryan Vansaders, Sharon C. Glotzer 

(29I) SIMULATION-DRIVEN DESIGN OF CHEMORESPONSIVE LIQUID CRYSTAL 
SENSORS BY TUNING ANALYTE PARTITIONING ..................................................................................... 9 

Jonathan K. Sheavly, Jake Gold, Manos Mavrikakis, Reid C. Van Lehn 

(29K) POLYMER INFORMATICS: CURRENT STATUS & CRITICAL NEXT STEPS .............................. 10 
Huan Tran, Lihua Chen, Ghanshyam Pilania, Rohit Batra, Chiho Kim, Christopher 
Kuenneth, Rampi Ramprasad 

(31B) USING DERIVATIVE INFORMATION FROM MOLECULAR SIMULATIONS TO 
ENHANCE PREDICTIONS OF STRUCTURAL PROPERTIES ACROSS STATE CONDITIONS .............. 11 

Jacob I. Monroe, Harold W. Hatch, Nathan A. Mahynski, M. Scott Shell, Vincent K. Shen 

(31D) USING ADVANCED SAMPLING TECHNIQUES TO STUDY SOLUTE AND ION 
TRANSPORT THROUGH SEMIPERMEABLE MEMBRANES .................................................................... 12 

Brian Shoemaker, Amir Haji-Akbari 

(31E) AN EFFICIENT METHOD TO CALCULATE THE DIFFUSIVITY OF NON-SPHERICAL 
MOLECULES IN NANOPOROUS MATERIALS ........................................................................................... 13 

Musen Zhou, Jianzhong Wu 



(31H) INVESTIGATING PATH SAMPLING TECHNIQUES ON COMPLEX ENERGY 
LANDSCAPES TO STUDY NUCLEATION ................................................................................................... 14 

Steven Hall, Grisell Diaz Leines, Jutta Rogal, Sapna Sarupria 

(31I) COUPLING ENHANCED SAMPLING WITH MONTE CARLO TECHNIQUES 
IMPROVES FLEXIBLE-BACKBONE PROTEIN DOCKING ........................................................................ 15 

Ameya Harmalkar, Jeffrey J. Gray 

(31J) COMPUTATIONAL REVERSE-ENGINEERING ANALYSIS FOR SCATTERING 
EXPERIMENTS OF ASSEMBLED BINARY COLLOIDAL PARTICLE MIXTURES ................................. 16 

Christian Heil, Arthi Jayaraman 

(45A) DISCOVERY OF LIGHT-DRIVEN HYDROGEN EVOLUTION CATALYSTS USING 
HIGH THROUGHPUT SIMULATION, EXPERIMENTS AND MACHINE LEARNING ............................. 17 

John R. Kitchin, Zachary Ulissi, Jill E. Millstone, Stefan Bernhard 

(45B) HIGH THROUGHPUT SCREENING OF ALLOY STRUCTURES FOR PROPANE 
DEHYDROGENATION REACTION ............................................................................................................... 18 

Ranga Rohit Seemakurthi, Siddharth Deshpande, Yinan Xu, Fabio H. Ribeiro, Jeffrey T. 
Miller, Jeffrey Greeley 

(45C) THEORY-GUIDED, INTERPRETABLE MACHINE LEARNING FINDS PREDICTIVE 
GEOMETRIC STRUCTURE-PROPERTY RELATIONSHIPS FOR CHEMISORPTION ON 
ALLOYS ............................................................................................................................................................ 19 

Jacques Esterhuizen, Bryan R. Goldsmith, Suljo Linic 

(45D) TRENDS IN CATALYST STABILITY AND REACTIVITY: EXTRACTING PHYSICAL 
INSIGHTS USING SIMPLE DATA-DRIVEN APPROACHES ...................................................................... 20 

Tej Choksi, Lavie Rekhi, Verena Streibel, Paulami Majumdar, Jeffrey Greeley, Frank Abild-
Pedersen 

(45E) ORIENTEERING IN AN UNCHARTED CHEMICAL SPACE: SEARCHING FOR AN 
OPTIMAL BIMETALLIC NANOCATALYST ................................................................................................ 22 

James Dean, Giannis Mpourmpakis 

(45F) PHYSICS INFORMED MACHINE LEARNING OF CHEMISORPTION AT METAL 
SURFACES ........................................................................................................................................................ 23 

Shih-Han Wang, Siwen Wang, Noushin Omidvar, Luke Achenie, Hongliang Xin 

(45G) IMPROVED CATALYST PREDICTIONS WITH MACHINE LEARNING COUPLED 
ALCHEMICAL PERTURBATION DENSITY FUNCTIONAL THEORY ..................................................... 24 

Charles Griego, Lingyan Zhao, Karthikeyan Saravanan, John A. Keith 

(66A) PREDICTIVE DESIGN OF BIOMIMETIC NANOMATERIALS VIA BOTTOM- UP 
APPROACHES .................................................................................................................................................. 25 

Trung Nguyen 

(66B) A MICROSCOPIC THEORY OF ENTROPIC BONDING FOR COLLOIDAL CRYSTAL 
PREDICTION .................................................................................................................................................... 26 

Thi Vo, Sharon C. Glotzer 

(66C) DYNAMIC MATERIALS FROM COLLOIDAL CRYSTALS: ACTIVE MATTER 
COUPLED TO CRYSTALLINE DEFECTS ..................................................................................................... 27 

Bryan Vansaders, Sharon C. Glotzer 



(66D) LIQUID-LIQUID PHASE TRANSITION IN WATER FROM A MACHINE-LEARNING 
FIRST PRINCIPLES FORCE FIELD ................................................................................................................ 28 

Thomas E. Gartner III, Linfeng Zhang, Pablo M. Piaggi, Roberto Car, Pablo G. Debenedetti, 
Athanassios Z. Panagiotopoulos 

(66E) DEVELOPMENT OF COARSE-GRAINED POLYMER MODELS FOR CHEMISTRIES 
WITH HYDROGEN BONDING CAPABILITY .............................................................................................. 29 

Utkarsh Kapoor, Arjita Kulshreshtha, Arthi Jayaraman 

(66F) MULTISCALE OPTIMIZATION IN BIOMIMETIC ASSEMBLY ....................................................... 30 
Aviel Chaimovich 

(66G) COMPUTATIONAL DESIGN OF METAL-ORGANIC FRAMEWORKS FOR ENERGY-
EFFICIENT ADSORPTION-BASED REFRIGERATION SYSTEMS ............................................................ 31 

Haoyuan Chen, Randall Q. Snurr 

(86A) ADVANCED MONTE CARLO TECHNIQUES FOR SIMULATING XYLENE ISOMER 
SEPARATIONS IN ONE-DIMENSIONAL METAL-ORGANIC FRAMEWORKS ....................................... 32 

Zhao Li, Randall Q. Snurr 

(86B) EFFECTIVENESS OF FREE ENERGY AND OTHER CRYSTAL DESCRIPTORS TO 
ASSESS MOF SYNTHESIZABILITY: TO WHAT EXTENT IS THERMODYNAMICS 
ENOUGH? ......................................................................................................................................................... 34 

Ryther Anderson, Diego Gomez Gualdron 

(86C) AN ATOMISTIC LATTICE DYNAMICS APPROACH FOR FREE ENERGY 
CALCULATIONS WITHIN CRYSTAL STRUCTURE PREDICTION STUDIES ......................................... 35 

Stefanos Konstantinopoulos, Isaac J. Sugden, Susan M. Reutzel-Edens, Constantinos C. 
Pantelides, Claire S. Adjiman 

(86D) ACCELERATED SADDLE POINT REFINEMENT WITH SELLA ..................................................... 37 
Eric Hermes, Khachik Sargsyan, Habib Najm, Judit Za´dor 

(86E) REVISITING ELECTROCHEMICAL CO2 REDUCTION ON COPPER VIA EMBEDDED 
CORRELATED WAVEFUNCTION THEORY ................................................................................................ 39 

Qing Zhao, Emily A. Carter 

(86F) EXPLICIT SOLVENT HYBRID QM SIMULATIONS EMBEDDED IN THE QUANTUM-
BASED POLARIZABLE REACTIVE FORCE FIELD .................................................................................... 40 

Saber Naserifar, William A. Goddard III 

(86G) PREDICTING THE STRUCTURE OF LANTHANIDE-LIGAND COMPLEXES IN 
SOLUTION WITH AB INITIO MOLECULAR DYNAMICS ......................................................................... 41 

David Cantu 

(86H) DEVELOPMENT OF NEW COARSE-GRAINED WATER MODEL USING A HYBRID 
COARSE-GRAINING APPROACH ................................................................................................................. 42 

Sergiy Markutsya, Mark Gordon 

(86I) LET'S NOT USE HISTOGRAMS: BAYESIAN INFERENCE OF POTENTIALS OF MEAN 
FORCE WITH UMBRELLA SAMPLING AND MULTISTATE REWEIGHTING ....................................... 43 

Michael R. Shirts, Andrew Ferguson 

(86J) ENTROPY CALCULATION FROM MOLECULAR DYNAMICS SIMULATION ............................. 44 
David J. Keffer, Clifton C. Sluss, Jace D. Pittman, Donald M. Nicholson 



(106A) MOLECULAR DESIGN BLUEPRINTS: CATALYSTS AND PRINCIPLES FROM NEW 
SIMULATION AND MACHINE LEARNING TOOLS ................................................................................... 45 

Heather J. Kulik, Aditya Nandy, Daniel Harper, Michael Taylor, Chenru Duan, Fang Liu, 
Jon Paul Janet, Naveen Arunachalam 

(106B) MACHINE LEARNING QUANTUM TUNNELING IN THE KINETICS OF CHEMICAL 
REACTIONS ...................................................................................................................................................... 46 

Stephanie Valleau 

(106C) IMPROVED CATALYST DESIGN AND PERFORMANCE THROUGH APPLICATION 
OF MACHINE LEARNING ALGORITHMS ................................................................................................... 47 

Foster Agblevor, Luke Achenie 

(106D) IMPROVING THE REUSABILITY OF MACHINE LEARNING MODELS FOR 
MATERIALS ..................................................................................................................................................... 48 

Matthew M. Montemore, Gbolade O. Kayode, Chukwudi F. Nwaokorie 

(106E) THE OPEN CATALYST PROJECT DATASET .................................................................................. 49 
Lowik Chanussot, Abhishek Das, Javier Heras-Domingo, Siddharth Goyal, Caleb Ho, 
Thibaut Lavril, Aini Palizhati, Devi Parikh, Morgane Riviere, Muhammed Shuaibi, Kevin 
Tran, Zachary Ulissi, Junwoong Yoon, C. Lawrence Zitnick 

(106F) ACTIVE-LEARNING FRAMEWORK FOR THE DISCOVERY OF NOVEL 
MATERIALS FOR CATALYSIS ...................................................................................................................... 50 

Kirsten T. Winther, Raul A. Flores, Ankit Jain, Michal Bajdich, Thomas Bligaard 

(106G) IDENTIFYING INTERACTION TRENDS BETWEEN SINGLE METAL ATOMS AND 
MODIFIED MGO(100) SUPPORTS WITH STATISTICAL LEARNING ...................................................... 51 

Chun-Yen Liu, Shijia Zhang, Daniel Martinez, Meng Li, Thomas P. Senftle 

(106H) HOW TO FIX SOME OF OUR ERRORS VIA DATA SCIENCE ....................................................... 52 
Dionisios G. Vlachos 

(150A) ANALYSIS OF BINARY ADSORPTION INTO A SURFACTANT BILAYER USING 
GIBBS ENSEMBLE MONTE CARLO SIMULATIONS AND IDEAL ADSORBED SOLUTION 
THEORY ............................................................................................................................................................ 53 

Mona Minkara 

(150B) PUSHING THE FRONTIER OF ORGANIC OPTOELECTRONICS THROUGH 
COMPUTATIONAL DESIGN OF OPEN-SHELL DONOR-ACCEPTOR MACROMOLECULES............... 54 

Md Abdus Sabuj, Chandra Sarap, Obinna Muoh, John D. Teas, Cameron Gruich, Neeraj Rai 

(150C) MOLECULAR-LEVEL INSIGHTS INTO HOW LIQUID WATER INFLUENCES 
THERMODYNAMICS AT WATER/HETEROGENEOUS CATALYST INTERFACES .............................. 55 

Xiaohong Zhang, Ali Estejab, Tianjun Xie, Rachel B. Getman 

(150D) COMPUTATIONAL INSIGHTS INTO NANOBIOTECHNOLOGY ................................................. 56 
Alfredo Alexander-Katz 

(150E) MODEL FOR INTRINSICALLY DISORDERED PROTEINS WITH A STRONG 
DEPENDENCE OF LIQUID-LIQUID PHASE SEPARATION ON SEQUENCE .......................................... 57 

Antonia Statt, Helena Casademunt, Clifford P. Brangwynne, Athanassios Z. Panagiotopoulos 

(150F) DATAMINING MULTICOMPONENT ACTIVE MATTER ............................................................... 58 
Daphne Klotsa, Thomas Kolb 



(199A) HIGH-THROUGHPUT COMPUTATIONAL SCREENING OF METAL-ORGANIC 
FRAMEWORKS FOR SELECTIVE ADSORPTION OF C2H6 OVER C2H4 ................................................ 59 

Hongjian Tang, Jianwen Jiang 

(199B) MULTI-LAYER CONNECTIVITY-BASED ATOM CONTRIBUTION (M-CBAC) 
APPROACH: FAST AND ACCURATE CHARGE ASSIGNMENTS TO MOFS FOR 
ADSORPTION SIMULATIONS ....................................................................................................................... 60 

Changlong Zou, Drace R. Penley, Eun Hyun Cho, Li-Chiang Lin 

(199C) INCORPORATING INTRINSIC FLEXIBILITY EFFECT INTO MOF ADSORPTION 
PROPERTIES SIMULATION AT A LOW COMPUTATIONAL COST ........................................................ 61 

Zhenzi Yu, David S. Sholl 

(199D) COMBINING HIGH-THROUGHPUT MOLECULAR SIMULATIONS AND MACHINE 
LEARNING TO OPTIMIZE ADSORPTION PROCESSES ............................................................................. 62 

J. Ilja Siepmann, Yangzesheng Sun, Tyler R. Josephson, Robert F. Dejaco 

(199E) COMPUTATIONAL SCREENING OF METAL-CATECHOLATE FUNCTIONALIZED 
METAL-ORGANIC FRAMEWORKS FOR ROOM TEMPERATURE HYDROGEN STORAGE ................ 63 

Haoyuan Chen, Randall Q. Snurr 

(199F) PORE LEVEL DECOMPOSITION OF ADSORPTION ISOTHERMS IN METAL 
ORGANIC FRAMEWORKS ............................................................................................................................. 64 

Shivam Parashar, Qing Zhu, F. Silvio P. Dantas, Alexander Neimark 

(199G) MODELING OF ADSORPTION IN PRISTINE AND DEFECTIVE METAL ORGANIC 
FRAMEWORK MATERIALS .......................................................................................................................... 65 

Xin Wei, Priyanka B. Shukla, Christopher E. Wilmer, J. Karl Johnson 

(201A) (INVITED TALK) MECHANISTIC INSIGHTS INTO DEOXYGENATION 
CHEMISTRY ON BIMETALLIC PHOSPHIDES ............................................................................................ 66 

Varsha Jain, Woodrow Wilson, Neeraj Rai 

(201B) ULTRAFAST HOT CARRIER INJECTION IN AU/GAN: THE ROLE OF BAND 
BENDING AND THE INTERFACE BAND STRUCTURE ............................................................................ 67 

Fan Zheng, Lin-Wang Wang 

(201C) HALIDES INDUCE ANISOTROPIC GROWTH OF CU NANOCRYSTALS .................................... 68 
Zihao Chen, Myung Jun Kim, Mutya A. Cruz, Kristen Fichthorn, Benjamin Wiley 

(201D) FIRST-PRINCIPLES STUDY OF LITHIUM-AIR BATTERIES BASED ON TRI-
MOLYBDENUM PHOSPHIDE (MO3P) NANOPARTICLES ........................................................................ 69 

Zhen Jiang, Arvin Kakekhani, Alireza Kondori, Mohammadreza Esmaeilirad, Mohammad 
Asadi, Andrew M. Rappe 

(201E) FIRST-PRINCIPLES MODELING OF THERMAL DEGRADATION OF CO2-LOADED 
AQUEOUS AMINE SOLVENTS ...................................................................................................................... 70 

Bohak Yoon, Gyeong S. Hwang 

(201G) ASSESSMENT OF THE TWO-PHASE THERMODYNAMIC METHOD FOR 
CALCULATING ADSORPTION ISOTHERMS .............................................................................................. 72 

Shubham Malviya, Peng Bai 

(220A) MONTE CARLO SIMULATIONS EXPLORING ADSORPTION AT LIQUID/VAPOR, 
LIQUID/LIQUID, AND SOLID/LIQUID INTERFACES ................................................................................ 73 

J. Ilja Siepmann 



(220B) MINKOWSKI FUNCTIONALS FOR PHASE BEHAVIOR UNDER CONFINEMENT .................... 74 
Arnout Boelens, Hamdi Tchelepi 

(220C) UNDERSTANDING AMORPHOUS SILICA COATINGS ON THE PLATINUM 
SURFACE WITH FIRST PRINCIPLES CALCULATIONS ............................................................................ 75 

Jianzhou Qu, Alexander Urban 

(220D) SIZE-SELECTIVE DYNAMICS OF LARGE HETERO-EPITAXIAL ISLANDS ON 
FCC(001) SURFACES ....................................................................................................................................... 76 

Han Le, Logan Brunner, Obioma Uche 

(220E) INVESTIGATING THE TRIBOLOGICAL PROPERTIES OF MONOLAYER FILMS 
THROUGH HIGH-THROUGHPUT SCREENING AND MACHINE LEARNING ........................................ 77 

Co D. Quach, Justin B. Gilmer, Savannah Dubose, Chris Iacovella, Peter T. Cummings, 
Clare McCabe 

(220F) COMPUTATIONAL INVESTIGATIONS OF THE EFFECT OF ELECTROSTATIC 
ENVIRONMENT ON SILICA SELF-ASSEMBLY ......................................................................................... 78 

Stephanie Hare, Jim Pfaendtner 

(220G) ULTRAFAST MELTING AT METAL-SEMICONDUCTOR INTERFACES: A 
MOLECULAR DYNAMICS STUDY ............................................................................................................... 79 

Ashwin Ravichandran, Mohit Mehta, John W. Lawson 

(220H) CAN WE DEFINE A UNIQUE MICROSCOPIC PRESSURE IN INHOMOGENEOUS 
FLUIDS? ............................................................................................................................................................ 80 

Kaihang Shi, Erik E. Santiso, Keith E. Gubbins 

(220I) COMPUTATIONAL DESIGN OF STABLE HYBRID PEROVSKITE SYSTEMS: FROM 
MIXED CATIONS TO SURFACE PASSIVATION AND ELASTIC PROPERTIES ..................................... 81 

Arvin Kakekhani, Marcos A. Reyes-Martinez, Y. L. Lynn Loo, Andrew M. Rappe 

(285A) PREDICTION OF ADSORPTION THERMODYNAMICS IN MOFS AND COFS VIA 
ENSEMBLE LEARNING .................................................................................................................................. 82 

Caroline Desgranges, Jerome Delhommelle 

(285B) MESSAGE PASSING NEURAL NETWORKS FOR PARTIAL CHARGE 
ASSIGNMENT IN METAL-ORGANIC FRAMEWORKS .............................................................................. 83 

Ali Raza, Arni Sturluson, Cory Simon, Xiaoli Fern 

(285C) HIGH-THROUGHPUT DISCOVERY OF METAL-ORGANIC FRAMEWORKS FOR 
COOPERATIVE CO2 ADSORPTION .............................................................................................................. 84 

Eric Taw, Jeffrey R. Long, Jeffrey B. Neaton, Maciej Haranczyk 

(285D) GAUSSIAN PROCESS-BASED MODEL ORDER REDUCTION FOR THE 
PREDICTION OF GASEOUS STORAGE IN METAL-ORGANIC FRAMEWORKS. .................................. 85 

Aaron S. Yeardley, Robert A. Milton, Peyman Z. Moghadam, Solomon F. Brown 

(285E) A DATABASE WITH AUTOMATED QUANTUM CHEMISTRY CALCULATIONS 
AND MACHINE LEARNING FOR FUNCTIONAL TRANSITION METAL COMPLEX 
DISCOVERY ..................................................................................................................................................... 86 

Chenru Duan, Michael Taylor, Daniel Harper, Aditya Nandy, Naveen Arunachalam, Fang 
Liu, Heather J. Kulik 



(285F) DO MACHINE-LEARNED FORMATION ENERGIES ENABLE ACCURATE 
PREDICTIONS OF COMPOUND STABILITIES? .......................................................................................... 87 

Christopher J. Bartel, Amalie Trewartha, Qi Wang, Alexander Dunn, Anubhav Jain, 
Gerbrand Ceder 

(285G) PHYSICALLY INFORMED DEEP LEARNING FOR ACCELERATED 
PHOTOSENSITIZER DISCOVERY ................................................................................................................. 88 

Jiali Li, Pengfei Cai, Shidang Xu, Bin Liu, Xiaonan Wang 

(285I) QUANTUM CHEMISTRY-INFORMED ACTIVE LEARNING TO ACCELERATE THE 
DESIGN AND DISCOVERY OF SUSTAINABLE ENERGY STORAGE MATERIALS .............................. 89 

Hieu A. Doan, Garvit Agarwal, Rajeev Assary 

(285J) COLOR AS A SOURCE OF INFORMATION IN LIQUID CRYSTAL SENSORS............................. 90 
Shengli Jiang, Victor M. Zavala 

(285K) A DEEP-LEARNING POTENTIAL FOR CRYSTALLINE AND AMORPHOUS LI-SI 
ALLOYS ............................................................................................................................................................ 92 

Nan Xu, Jiaqi Ding, Yao Shi, Yi He, Qing Shao 

(285L) ACCELERATING AB INTIO-BASED FREE ENERGY SAMPLING WITH MACHINE 
LEARNING........................................................................................................................................................ 93 

Elizabeth M. Y. Lee, Giulia Galli, Juan J. Depablo 

(286A) CHARTING THE DESIGN SPACE OF CHEMICALLY-HETEROGENEOUS 
SURFACES THAT MANIPULATE WATER-MEDIATED INTERACTIONS .............................................. 94 

M. Scott Shell, Sally Jiao, Dennis Robinson-Brown, Lynn E. Katz, Jacob I. Monroe 

(286B) PREDICTING PERTURBATIONS TO WATER STRUCTURE BY CHEMICALLY 
HETEROGENEOUS SELF-ASSEMBLED MONOLAYERS TO UNDERSTAND CONTEXT-
DEPENDENT HYDROPHOBICITY ................................................................................................................ 95 

Bradley C. Dallin, Atharva Kelkar, Reid C. Van Lehn 

(286C) EFFECT OF MULTIVALENT SURFACE CATIONS ON HETEROGENEOUS 
FREEZING OF WATER ................................................................................................................................... 96 

Jiarun Zhou, Nurun Nahar Lata, Pearce Hamilton, Mike Larsen, Will Cantrell, Sapna 
Sarupria 

(286D) UNDERSTANDING THE AQUEOUS SOLUBILITY AND ADSORPTION BEHAVIOR 
OF SURFACTANT MOLECULES ON METAL-WATER INTERFACES USING ATOMISTIC 
SIMULATIONS ................................................................................................................................................. 97 

Himanshu Singh, Sumit Sharma 

(286E) MOLECULAR DYNAMICS SIMULATIONS OF LIQUID-LIQUID INTERFACIAL 
PROPERTIES BETWEEN WATER AND HYDROPHOBIC DEEP EUTECTIC SOLVENTS ...................... 98 

Usman Abbas, Qing Shao 

(286G) STAR POLYMERS AND THEIR INTERACTION WITH LIPID MEMBRANES VIA 
COARSE-GRAINED MOLECULAR SIMULATIONS ................................................................................... 99 

Kevin R. Hinkle 

(286H) THE INFLUENCE OF SEQUENCED PEPTOIDS IN CONTROLLING FIVE-FOLD 
TWINNED AU NANOSTAR FORMATION ................................................................................................. 100 

Xin Qi, Jim Pfaendtner 



(286I) TLMUTATION: PREDICTING THE EFFECTS OF MUTATIONS USING TRANSFER 
LEARNING. ..................................................................................................................................................... 101 

Diwakar Shukla 

(356A) SHIFTING PARADIGMS: USING MOLECULAR DYNAMICS WITH MACHINE 
LEARNING FOR THE CALCULATION OF THERMODYNAMIC PROPERTIES OF FLUIDS ............... 102 

Kezheng Zhu, Erich A. Müller 

(356B) COMBINING MOLECULAR DYNAMICS AND MACHINE LEARNING TO PREDICT 
INTERFACIAL PROPERTIES ....................................................................................................................... 104 

Atharva Kelkar, Bradley C. Dallin, Reid C. Van Lehn 

(356C) DATA SCIENCE BASED ELECTROLYTE DESIGN FOR ORGANIC REDOX FLOW 
BATTERIES .................................................................................................................................................... 105 

Vijayakumar Murugesan, Emily Saldanha, Peiyuan Gao, Aaron Hollas, Wei Wang 

(356D) DEVELOPMENT OF AN ARTIFICIAL NEURAL NETWORK MODEL TO PREDICT 
ELECTRICAL CONDUCTIVITY OF PURE IONIC LIQUIDS AND IONIC LIQUID-IONIC 
LIQUID MIXTURES ....................................................................................................................................... 106 

Pratik Dhakal, Jindal K. Shah 

(356F) INCORPORATING LONG-RANGE INTERACTIONS IN MACHINE LEARNING 
MODELS OF WATER AND AQUEOUS ELECTROLYTE SOLUTIONS ................................................... 107 

Shuwen Yue, Maria Muniz, Marcos Andrade, Linfeng Zhang, Roberto Car, Athanassios Z. 
Panagiotopoulos 

(356G) FULLY CONVOLUTIONAL NEURAL NETWORK MODELS FOR MATERIALS 
SCIENCE APPLICATIONS ............................................................................................................................ 108 

Jonathan D. Moore, Ellen Du, Dave Magley, Ryan L. Marson, Sukrit Mukhopadhyay, Bart 
Rijksen, Christopher Roth, Joey Storer, Abraham C. Stern, Michelle Gill 

(356H) DEEP LEARNING FOR CHARACTERIZING AND MODELING THE DYNAMICS OF 
COMPLEX COLLOIDAL SELF-ASSEMBLY SYSTEMS ............................................................................ 109 

Jared O'Leary, Runfang Mao, Evan Pretti, Jeetain Mittal, Ali Mesbah 

(356I) AI BASED ANALYSIS FOR GRAPHENE SYNTHESIS - FROM SIZE MEASUREMENT 
TO SEM IMAGE GENERATION ................................................................................................................... 111 

Sungwon Hwang, Gyuyeong Hwang 

(356J) INFRARED SPECTRA PREDICTION WITH MACHINE LEARNING ............................................ 113 
Charles J. McGill, Yanfei Guan, Michael Forsuelo, William H. Green 

(356K) OPTIMIZATION OF THERMAL CONDUCTIVITY AT INTERFACES USING 
LEARNING ALGORITHMS........................................................................................................................... 114 

Sabiha Rustam, Malachi Schram, Zexi Lu, Anne Chaka, Jim Pfaendtner 

(433A) HIGH-THROUGHPUT SCREENING OF SMALL-MOLECULE LIBRARIES IN 
SEARCH OF NEW ANTIBIOTICS ................................................................................................................ 115 

Shikha Nangia, Yinghui Dai 

(433B) BINDING FREE ENERGY CALCULATION ON HUMAN BETA DEFENSIN TYPE 1 
(HBD-1) AND TYPE 3 (HBD-3) ON BACTERIAL MEMBRANE ............................................................... 117 

Rabeta Yeasmin, Liqun Zhang 

(433C) QUANTUM-BASED MODELING OF RADIATION DAMAGE IN SILOXANE 
POLYMERS ..................................................................................................................................................... 118 

Matthew P. Kroonblawd, Nir Goldman, Amitesh Maiti, James Lewicki 



(433D) UNDERSTANDING V2+/V3+ COMPLEXATION AND REACTION ON GLASSY 
CARBON IN ACIDIC ELECTROLYTES FROM FIRST PRINCIPLES ....................................................... 119 

Jacob Florian, Harsh Agarwal, Nirala Singh, Bryan R. Goldsmith 

(433E) A MOLECULAR MODEL FOR REACTIVE FOULING IN STEAM-CRACKER 
SEPARATION TRAINS .................................................................................................................................. 121 

Michael Forsuelo, Hao-Wei Pang, Duminda Ranasinghe, William H. Green 

(433F) THEORETICAL STUDIES ON POISONING OF NI CATALYST IN METHANE STEAM 
REFORMING .................................................................................................................................................. 122 

Sai Sharath Yadavalli, Michail Stamatakis, Glenn Jones 

(433G) SURFACE ACIDITY CHARACTERIZATION OF METAL-DOPED AMORPHOUS 
SILICATES VIA PY-FTIR AND 15N NMR SIMULATIONS ....................................................................... 123 

Amy M. Jystad, Marco Caricato 

(433H) A DFT STUDY FOR THE MECHANISTIC UNDERSTANDING OF PASSIVE NOX 
ADSORPTION ON PD/H-BEA UNDER DRY CONDITION ........................................................................ 124 

Surya Pratap S. Solanki, Michael P. Harold, Lars C. Grabow 

(433I) DEPOSITION AND STRUCTURE OF MOO3 CLUSTERS ON ANATASE TIO2(101) .................. 125 
Nassar Doudin, Gregory Collinge, Pradeep Gurunathan, Roger Rousseau, Vassiliki-
Alexandra Glezakou, Zdenek Dohnálek 

(443A) INTERCONVERSION-CONTROLLED LIQUID-LIQUID PHASE SEPARATION OF A 
MOLECULAR CHIRAL MODEL .................................................................................................................. 127 

Betul Uralcan, Mikhail A. Anisimov, Frank H. Stillinger, Pablo G. Debenedetti 

(443B) SOLUBILITY MEASUREMENT AND SAFT-γ MIE PREDICTION OF PEPTIDES 
BASED ON AMINO ACID RESIDUES ......................................................................................................... 128 

Mingxia Guo, Felipe Perdomo-Hurtado, Wenqian Chen, Ian Rosbottom, Amparo Galindo, 
Jerry Y. Y. Heng 

(443C) BRIDGING THE GAP BETWEEN STATIC LATTICE ENERGY AND FULL FREE 
ENERGY DIFFERENCES OF ORGANIC CRYSTAL POLYMORPHS WHEN PREDICTING 
CRYSTAL ENERGY LANDSCAPE .............................................................................................................. 130 

Nathan Abraham, Michael R. Shirts 

(443D) PREDICTION OF PHYSICAL PROPERTIES AND PHASE BEHAVIOR FOR FUTURE 
JET FUEL SELECTION VIA MONTE CARLO SIMULATIONS ................................................................ 131 

Brad Crawford, Marcis Jansons, Jeffrey J. Potoff 

(443E) STABILIZING BLUE PHASE LIQUID CRYSTAL UNDER SPHERICAL 
CONFINEMENT ............................................................................................................................................. 132 

Monirosadat Sadati, Alexander Cohen, Jose A. Martinez-Gonzalez, Sepideh Norouzi, Juan J. 
Depablo 

(443F) FLUID FILLING IMPEDES THERMAL CONDUCTION IN FREE-STANDING, 
SINGLE-WALLED CARBON NANOTUBES ............................................................................................... 133 

Matthias Kuehne, Samuel Faucher, Min Liew, Zhe Yuan, Daichi Kozawa, Michael Strano 

(443G) PHASE TRANSITIONS OF WATER CONFINED IN NANOPORES .............................................. 134 
Malgorzata Sliwinska-Bartkowiak, Monika Jazdzewska, Anatolii Beskrovnyi, Keith E. 
Gubbins 



(443H) VAPOR-LIQUID EQUILIBRIUM DATA FOR R32, R134A, AND R1234ZE(E) 
SYSTEMS OVER THE TEMPERATURE RANGE FROM (263 TO 323) K ................................................ 135 

Tao Yang, Xiaozhen Hu, Xianyang Meng, J. Ilja Siepmann, Jiangtao Wu 

(346A) COMPUTATIONAL STUDY OF GROUND STATE ORGANIC CHEMISTRY 
REACTIONS IN THE PRESENCE OF TOXIC AND NON-TOXIC SOLVENTS ........................................ 136 

Nida Janulaitis, Stephanie Valleau 

(346B) TRANSITION-METAL SOLVATED-ELECTRON PRECURSORS- A STUDY OF THE 
ELECTRONIC STRUCTURE AND PERIODIC TRENDS OF EARLY TRANSITION-METAL 
AMMONIA COMPLEXES ............................................................................................................................. 137 

Benjamin Jackson, Emily Claveau, Evangelos Miliordos 

(346C) EXPLORING METAL-SUPPORT INTERACTIONS IN CATALYSIS WITH 
STATISTICAL LEARNING ........................................................................................................................... 138 

Chun-Yen Liu, Shijia Zhang, Daniel Martinez, Meng Li, Thomas P. Senftle 

(346D) OPTICAL AND ELECTRONIC PROPERTIES OF DEFECTIVE COPPER SELENIDE 
PREDICTED FROM DENSITY FUNCTIONAL THEORY .......................................................................... 139 

Jonathan Ruffley, Jonathan Klan, Daniel Harper, J. Karl Johnson 

(346E) INFLUENCE OF OXYGEN COVERAGE ON THE DOMINANT ROUTES TOWARDS 
FURANIC OXIDATION ................................................................................................................................. 140 

Naveen Agrawal, Lesli Mark, Alex Roman, Adam Holewinski, James Medlin, Michael Janik 

(346F) OXIDE-GENERATION REACTIONS IN LITHIUM-ION BATTERIES: A REACTION 
COORDINATE ANALYSIS ........................................................................................................................... 141 

Luke D. Gibson, Jim Pfaendtner 

(346G) UNDERSTANDING THE ROLE OF ALKALI METALS TO PROMOTE PURE NICKEL 
AND BIMETALLIC NICKEL-COPPER CATALYSTS FOR DRY REFORMING OF METHANE............ 142 

Murtaza Ali Khan, Sun Hee Yoon, Minhaj M. Ghouri, Nimir Elbashir 

(346H) NITROGEN ELECTROREDUCTION: ELEMENTARY KINETIC ANALYSIS AND 
SURFACE FUNCTIONALIZATION FOR IMPROVED CATALYSIS ........................................................ 143 

Sharad Maheshwari, Yawei Li, Gholamreza Rostamikia, Michael Janik 

(346I) PREDICTING AN OPTIMAL OXIDE/METAL INTERFACE CATALYST FOR 
HYDRODEOXYGENATION CHEMISTRY OF BIOMASS DERIVATIVES ............................................. 144 

Shyam Deo, James Medlin, Eranda Nikolla, Michael Janik 

(346J) DFT INSIGHTS INTO PROPANE DEHYDROGENATION MECHANISMS OVER IRON 
CARBIDE ........................................................................................................................................................ 145 

Peng Wang, Thomas P. Senftle 

(346K) LEVERAGING QUANTUM-CHEMICAL SCREENING METHODS TO GUIDE THE 
DISCOVERY OF PROMISING METAL-ORGANIC FRAMEWORKS ....................................................... 146 

Andrew S. Rosen, M. Rasel Mian, Timur Islamoglu, Shaelyn Iyer, Haoyuan Chen, Omar K. 
Farha, Justin Notestein, Randall Q. Snurr 

(346L) THEORETICAL STUDIES ON AG-BASED HOMOLYTIC BOND DISSOCIATION 
ENERGIES ....................................................................................................................................................... 147 

Lei Wu, Shiya Tang, Shaodong Zhou 



(346M) NAVIGATING COMBINATORIAL CHALLENGES IN HIGH-THROUGHPUT 
TRANSITION METAL COMPLEX DISCOVERY ........................................................................................ 148 

Naveen Arunachalam, Aditya Nandy, Chenru Duan, Michael Taylor, Daniel Harper, Heather 
J. Kulik 

(346N) HIGH-THROUGHPUT XAFS FOR MACHINE-LEARNING ACCELERATED 
DISCOVERY OF ALD TERNARY OXIDES ................................................................................................. 149 

Devan Solanki, Xiaohui Qu, Deyu Lu, Shu Hu 

(346O) MICROSCOPIC AND MACHINE LEARNING MODELING OF FILM GROWTH IN 
PLASMA ENHANCED ATOMIC LAYER DEPOSITION ............................................................................ 150 

Yangyao Ding, Yichi Zhang, Panagiotis D. Christofides 

(346Q) DISCOVERY OF SELF-ASSEMBLING P-CONJUGATED PEPTIDES BY ACTIVE 
LEARNING-DIRECTED COARSE-GRAINED MOLECULAR SIMULATION ......................................... 151 

Kirill Shmilovich, Rachael A. Mansbach, Hythem Sidky, Olivia E. Dunne, Sayak S. Panda, 
John D. Tovar, Andrew Ferguson 

(346R) DISCOVERY OF CHEMICAL DESCRIPTORS/FEATURES IN PREDICTING 
PROTEIN-LIGAND BINDING PROPERTIES USING 3D CONVOLUTIONAL NEURAL 
NETWORK ...................................................................................................................................................... 152 

Chowdhury Ashraf, David Beck, Jim Pfaendtner 

(346S) HIERARCHICAL ASSEMBLY OF PEPTOIDS INTO COMPLEX NANOSTRUCTURES............. 153 
Sarah Alamdari, Jim Pfaendtner 

(346T) SIMULATION-GUIDED TUNING OF SEQUENCED PEPTOIDS TOWARDS 
ACHIEVING SHAPE-CONTROLLED AU NANOCRYSTAL GROWTH ................................................... 154 

Xin Qi, Jim Pfaendtner 

(346W) GENERATING POTENTIAL ENERGY LANDSCAPES FOR MEMBRANE PROTEINS 
USING HIGH-THROUGHPUT SIMULATIONS ........................................................................................... 155 

Nandhini Rajagopal, Shikha Nangia 

(346Y) INTRODUCTION OF ALCHEMICAL VARIABLES IN METADYNAMICS TO 
ENHANCE CONFIGURATIONAL SAMPLING ........................................................................................... 156 

Wei-Tse Hsu, Pascal Merz, Giovanni Bussi, Michael R. Shirts 

(346Z) ADVANCING RATIONAL DESIGN OF PEPTIDE SELF-ASSEMBLY AT SURFACES .............. 157 
Siva Dasetty, Sapna Sarupria 

(346AA) TRANSITION PATH SAMPLING SIMULATIONS OF BASE FLIPPING IN RNA .................... 158 
Lev Levintov, Harish Vashisth 

(346AB) MECHANISM OF INORGANIC PHOSPHATE RELEASE FROM ACTIN SUBUNITS ............. 159 
Sriramvignesh Mani, Harshwardhan H. Katkar, Gregory A. Voth 

(346AC) MACHINE LEARNING AND COMPUTATIONAL SIMULATION AIDED DESIGN 
OF ANTIBACTERIAL OLIGOTHIOETHERAMIDES ................................................................................. 160 

Divya Sharma, Paulette Clancy 

(346AD) MONOMER-BASED KINETIC MONTE CARLO SIMULATION FOR 
MULTIFUNCTIONAL POLYMERIZATION ................................................................................................ 161 

Rebecca Harmon, Piet Iedema, Linda Broadbelt 



(346AE) UTILIZATION OF MOLECULAR DYNAMICS TO PREDICT GLASS TRANSITION 
TEMPERATURES OF IMIDAZOLIUM-BASED IONIC LIQUIDS AND THEIR MIXTURES .................. 162 

Marisa E. Gliege, Yifei Xu, Wendy J. Lin, Vincent Davis, Lenore L. Dai 

(346AF) MACHINE LEARNING THE FUNDAMENTAL TRADEOFFS BETWEEN 
CONDUCTIVITY AND VOLTAGE STABILITY IN SOLID STATE ELECTROLYTES ........................... 163 

Karun K. Rao, Michael Nikolaou, Yan Yao, Lars C. Grabow 

(346AG) COMPUTATIONAL MODELING TO UNDERSTAND THE SPATIOTEMPORAL 
CHOLINERGIC MODULATION OF HIPPOCAMPAL SYNAPTIC PLASTICITY .................................... 164 

Andrew Branen, Gautam Kumar 

(346AH) TOWARDS PREDICTING KINETICS IN SYSTEMS OF COUPLED REACTIONS 
WITH DEEP NEURAL NETWORKS ............................................................................................................ 165 

Evan Komp, Stephanie Valleau 

(346AJ) POLYATOMIC ION INTERCALATION INTO THIOPHENE-BASED OLIGOMERS: 
THERMODYNAMICS AND IMPACTS ON INTER-CHAIN CHARGE TRANSFER ................................ 166 

Jesse Prelesnik, David S. Ginger Jr., Christopher J. Mundy, Jim Pfaendtner 

(346AK) GENERAL-PURPOSE COARSE-GRAINED TOUGHENED THERMOSET MODEL 
FOR AEROSPACE COMPOSITES: WORKFLOWS, PARAMETERIZATION, AND 
VALIDATION ................................................................................................................................................. 167 

Michael Henry, Stephen Thomas, Jared Bates, Brittan Farmer, Carla Reynolds, Alexis 
Lanier, Jeffrey Wiggins, Eric Jankowski 

(346AL) MOLECULAR WEIGHT TRANSFERABLE ELECTRONIC STRUCTURE 
PREDICTION FOR COARSE-GRAINED POLYMERS................................................................................ 168 

Nicholas Jackson, Juan J. Depablo 

(346AM) DEVELOPMENT OF COARSE-GRAINED MODELS TO CAPTURE SPECIFIC AND 
DIRECTIONAL INTERACTIONS IN MACROMOLECULAR MATERIALS ............................................ 169 

Arjita Kulshreshtha, Arthi Jayaraman 

(346AN) MULTISCALE COMPUTATIONAL STUDY OF CONTINUOUS MANUFACTURING 
OF POLYMERIC MICELLE BASED NANOCARRIERS ............................................................................. 170 

Tibo Duran, Antonio Costa, Xiaoming Xu, Diane Burgess, Bodhisattwa Chaudhuri 

(346AO) FULL-ATOMISTIC ENTANGLED POLYMER STRUCTURE GENERATION USING 
REVERSE-MAPPING FROM BREADS-SPRING MODELS. ...................................................................... 172 

Hiroya Nitta, Taku Ozawa 

(346AP) ALL-ATOM MOLECULAR DYNAMICS STUDY FOR O2 PERMEATION IN A 
NAFION POLYELECTROLYTE MEMBRANE ............................................................................................ 173 

Nicholas Tiwari, Sudheesh Kumar Ethirajan, Zachary Ulissi 

(346AQ) TOPOLOGICAL DATA ANALYSIS: APPLICATIONS TO SOFT MATTER AND 
MOLECULAR SIMULATIONS ..................................................................................................................... 174 

Alexander Smith, Alex K. Chew, Reid C. Van Lehn, Nicholas L. Abbott, Victor M. Zavala 

(346AR) EVALUATING THE ADSORPTION LANDSCAPE FOR POLYMERS OF INTRINSIC 
MICROPOROSITY ......................................................................................................................................... 176 

Dylan Anstine, Dai Tang, David S. Sholl, Coray M. Colina 

(346AS) SIMULATION WORKFLOWS FOR STUDYING ADSORPTION AND TRANSPORT 
AT PATTERNED M1 CATALYST SURFACES ........................................................................................... 177 

Chris D. Jones, Bryton H. Anderson, Jenny Fothergill, Eric Jankowski 



(346AT) COMBINING NEURAL NETWORK ADSORPTION PREDICTIONS WITH FREE 
ENERGY CALCULATIONS: A NEW FRAMEWORK FOR COMPUTATIONAL MOF 
DISCOVERY FOR CHEMICAL SEPARATIONS ......................................................................................... 178 

Ryther Anderson, Diego Gomez Gualdron 

(346AU) MACHINE LEARNING USING THE GUEST/HOST ENERGY HISTOGRAM TO 
PREDICT THE ADSORPTION OF CHAIN MOLECULES .......................................................................... 179 

Zhao Li, Benjamin Bucior, Randall Q. Snurr 

(346AV) COMPARING THE PERFORMANCES OF AN IONIC LIQUID-BASED 
ABSORPTION CYCLE AND AN ORGANIC RANKINE CYCLE FOR POWER GENERATION 
FROM LOW-GRADE WASTE HEAT ........................................................................................................... 181 

Jiaming Xu, Francisco R. Hung 

(346AW) GPU OPTIMIZED MONTE CARLO VERSION 2.50 .................................................................... 182 
Younes Nejahi, Mohammad Soroush Barhaghi, Gregory Schwing, Loren Schwiebert, Jeffrey 
J. Potoff 

(346AX) OPEN FORCE FIELD INITIATIVE: NEW STRATEGIES FOR PARAMETERIZING 
NON-BONDED INTERACTIONS ................................................................................................................. 183 

Simon Boothroyd, Owen Madin, Michael R. Shirts 

(346AY) HOW CAN MACHINE LEARNING ACCELERATE THE SAMPLING AND 
INTERPRETATION OF MOLECULAR DYNAMICS SIMULATIONS? ..................................................... 184 

Jiangyan Feng, Balaji Selvam, Diwakar Shukla 

(346AZ) UTILIZING PARALLEL BIASING METHODS TO UNDERSTAND HOST-GUEST 
SYSTEMS ........................................................................................................................................................ 185 

Anne Leonhard, Jonathan K. Whitmer 

(346BA) VIRIAL COEFFICIENTS AS A ROUTE FROM MOLECULAR MODELS TO 
ACCURATE THERMODYNAMIC MODELS .............................................................................................. 186 

Navneeth Gokul, Andrew J. Schultz, David A. Kofke 

(346BB) BAYESIAN MODEL SELECTION FOR NON-COVALENT INTERACTIONS .......................... 187 
Owen Madin, Richard A. Messerly, Simon Boothroyd, Michael R. Shirts 

(346BC) PARALLEL PREFETCHING IN CANONICAL AND GRAND CANONICAL 
ENSEMBLE MONTE CARLO SIMULATIONS ........................................................................................... 188 

Harold W. Hatch 

(346BD) DEVELOPMENT OF A NOVEL METHOD FOR UPSCALING MOLECULAR 
DYNAMICS TO COARSE-GRAINED MODELS ......................................................................................... 189 

Josh McConnell, Qi Rao, Jiaoyan Li, Yidong Xia, James C. Sutherland 

(346BE) CG PYROSETTA: A COARSE-GRAINED CONFIGURATIONAL SEARCH TOOL 
FOR GENERAL HETEROPOLYMERS ......................................................................................................... 190 

Theodore Fobe, Michael R. Shirts 

(346BF) COMBINING STRATEGIC TRAINING DATA SELECTION AND FEATURE 
ENGINEERING TO REACH ACCURATE AND EFFICIENT MOLECULAR PROPERTY 
PREDICTION .................................................................................................................................................. 191 

Bowen Li, Srinivas Rangarajan 



(346BG) GMSO: A FLEXIBLE, PYTHON-BASED REPRESENTATION OF CHEMICAL 
TOPOLOGIES FOR MOLECULAR SIMULATION ..................................................................................... 192 

Co D. Quach, Matthew W. Thompson, Umesh Timalsina, Justin B. Gilmer, Ray Matsumoto, 
Parashara Shamaprasad, Arjun Bansal, Chris Iacovella, Clare McCabe, Peter T. Cummings 

(346BH) EXACT SAMPLING OF STOCHASTIC PROCESS FROM BROWNIAN BRIDGE .................... 194 
Shiyan Wang, Doraiswami Ramkrishna, Vivek Narsimhan 

(346BI) DATA AND INFORMATION MANAGEMENT FOR PHARMA 4.0 ............................................. 195 
Alex Ruggles 

(346BK) DIFFERENTIAL GENE SET ENRICHMENT ANALYSIS: A STATISTICAL 
APPROACH TO QUANTIFY THE RELATIVE ENRICHMENT OF TWO GENE SETS ........................... 196 

James Joly, William E. Lowry, Nicholas A. Graham 

(346BL) UNDERSTANDING THE CHEMICAL MACHINE LEARNING DESIGN SPACE 
USING A PROPERTY GRAPH DATABASE ................................................................................................ 197 

Adam Luxon, Quang Le, James K. Ferri, Tyler McQuade 

(346BM) PREDICTION OF SOLVATION FREE ENERGIES USING PC-SAFT CLASSICAL 
DENSITY FUNCTIONAL THEORY ............................................................................................................. 198 

Johannes Eller, Joachim Gross 

(346BO) PREDICTION OF STRUCTURE AND CHARGE TRANSPORT IN ITIC-DERIVED 
ELECTRON ACCEPTORS FOR PLASTIC SOLAR CELLS ........................................................................ 199 

Mia Klopfenstein, Martin Cecily, Nathanael Schwindt, Evan Miller, Matthew Jones, Eric 
Jankowski 

(346BP) MOLECULAR SIMULATION STUDIES OF SOLVENT-IN-SALT ELECTROLYTES 
FOR ENERGY STORAGE APPLICATIONS................................................................................................. 200 

Ray Matsumoto, Matt Thompson, Ivan Popov, Robert Sacci, Nicolette Sanders, Naresh C. 
Osti, Takeshi Kobayashi, Eugene Mamontov, Marek Pruski, Alexei Sokolov, Peter T. 
Cummings 

(346BQ) BROWNIAN DYNAMICS SIMULATIONS OF COLLOIDAL SHEETS IN SHEAR 
FLOW ............................................................................................................................................................... 201 

Kevin S. Silmore, Michael Strano, James Swan 

(346BR) INVESTIGATING THE CORRELATED DYNAMICS OF AQUEOUS SOLUTIONS 
THROUGH VAN HOVE FUNCTIONS: INSIGHTS FROM MOLECULAR SIMULATION ...................... 202 

Ray Matsumoto, Matt Thompson, Van Quan Vuong, Weiwei Zhang, Stephan Irle, Adri Van 
Duin, Paul R. C. Kent, Peter T. Cummings 

(346BS) STRUCTURE/DYNAMICS OF ELECTROLYTE AT VARIOUS GRAPHITIC 
ELECTRODE INTERFACES .......................................................................................................................... 203 

Sabiha Rustam, Jim Pfaendtner 

(346BT) UTILIZING MOLECULAR DYNAMICS SIMULATIONS TO PREDICT THE 
MODULATION OF INTERFACIAL HYDROPHOBICITY BY CHEMICAL AND PHYSICAL 
PROPERTIES .................................................................................................................................................. 204 

Bradley C. Dallin, Reid C. Van Lehn 

(346BU) UNDERSTANDING THE HOMOGENEOUS ICE NUCLEATION PROCESS FOR 
DIFFERENT ICE POLYMORPHS ................................................................................................................. 205 

Solene Bechelli, Karnesh Jain, Jerome Delhommelle 



(403A) HIGH-THROUGHPUT APPROACH TO STUDYING ADSORPTION ON ZEOLITE 
SURFACES ...................................................................................................................................................... 206 

Hassan Aljama, Martin Head-Gordon, Alexis T. Bell 

(403B) MACHINE LEARNING-GUIDED FLOW SYNTHESIS OF INORGANIC METAL 
HALIDE PEROVSKITE QUANTUM DOTS ................................................................................................. 207 

Robert Epps, Amanda A. Volk, Kameel Abdel-Latif, Kristopher G. Reyes, Milad Abolhasani 

(403C) HIGH-THROUGHPUT AND DATA-DRIVEN STRATEGIES FOR THE DESIGN OF 
DEEP EUTECTIC SOLVENT ELECTROLYTES ......................................................................................... 209 

Jaime Rodriguez Jr., Shrilakshmi Bonageri, Maria Politi, Sage Scheiwiller, Lilo Pozzo 

(403D) DEVELOPMENT OF A HYBRID MODEL TO DESCRIBE THE DYNAMICS OF A 
PARTIALLY KNOWN SYSTEM ................................................................................................................... 210 

Dongheon Lee, Arul Jayaraman, Joseph Kwon 

(403E) FFIBER: FRAMEWORK FOR FLUORESCENT NEUROIMAGING BASED 
EXPERIMENTAL ROUTINES ....................................................................................................................... 212 

Hawley Helmbrecht, Elizabeth Nance 

(403F) DATA-DRIVEN DISCOVERY OF POLYMERIC VEHICLES FOR GENE 
EDITING:SERENDIPITY-INSPIRED DESIGN DIRECTIONS. ................................................................... 214 

Ramya Kumar, Ngoc Le, Zhe Tan, Theresa M. Reineke 

(403G) ARTIFICIAL INTELLIGENCE-ASSISTED FULL-MAP UNDERSTANDING OF 
STRAIN SENSING DEVICES AND DESIGNATED PREDICTIONS FOR SOFT ROBOTIC 
SYSTEMS ........................................................................................................................................................ 215 

Jiali Li, Haitao Yang, Kaizhuo Lim, Chuanji Pan, Xiaoli Liu, Xiaonan Wang, Po-Yen Chen 

(477A) AN AUTONOMOUS COMPUTATIONAL WORKFLOW FOR EFFICIENT 
GENERATION OF POLYMER DATA .......................................................................................................... 216 

Huan Tran, Harikrishna Sahu, Beatriz Gonzalez Del Rio, Deepak Kamal, Chiho Kim, Rampi 
Ramprasad 

(477B) LEVERAGING EXPERIMENTAL TRANSITION METAL COMPLEX INFORMATION 
TO IMPROVE GENERALIZABILITY OF MACHINE LEARNING MODELS .......................................... 217 

Michael Taylor, Chenru Duan, Naveen Arunachalam, Aditya Nandy, Daniel Harper, Heather 
J. Kulik 

(477C) A FORMAL GRAMMAR-BASED MACHINE LEARNING APPROACH FOR 
PREDICTING REACTION OUTCOMES ...................................................................................................... 218 

Vipul Mann, Venkat Venkatasubramanian 

(477D) INVERSE LEARNING OF MATERIAL PHYSICS THROUGH IMAGE DATA AND 
CONTINUUM MODELING ........................................................................................................................... 219 

Hongbo Zhao, Brian D. Storey, Richard Braatz, Martin Z. Bazant 

(477G) IMPROVED TRAINING OF GRAPH-EMBEDDING BASED NEURAL NETWORK 
ENERGY FUNCTIONS FOR CATALYSIS ................................................................................................... 220 

Zheng Shi, Srinivas Rangarajan, Martin Takac 

(477H) EXPLAINABILITY BASED FAULT DETECTION AND DIAGNOSIS USING DEEP 
LEARNING...................................................................................................................................................... 221 

Piyush Agarwal, Melih Tamer, Hector M. Budman 



(477I) PHYSICAL GRAPH NEURAL NETWORKS FOR PREDICTION OF FUEL IGNITION 
QUALITY ........................................................................................................................................................ 223 

Artur M. Schweidtmann, Jan G. Rittig, Andrea König, Martin Grohe, Alexander Mitsos, 
Manuel Dahmen 

(477J) ADAPTIVE SPECTRAL GRAPH CONVOLUTIONAL NEURAL NETWORK IN 
CRYSTAL PROPERTY PREDICTION .......................................................................................................... 225 

Jiali Li, Lingtong Chen, Zekun Ren, Xiaoli Liu, Xiaonan Wang 

(477K) INTERPRETABLE MODEL FOR MOLECULAR DATA FUSION ................................................. 226 
Himaghna Bhattacharjee, Dionisios G. Vlachos 

(477L) LEVERAGING STRUCTURE AND PROPERTY INFORMATION FOR BUILDING 
MAPS OF MATERIALS ................................................................................................................................. 227 

Benjamin Helfrecht, Rose Cersonsky, Guillaume Fraux, Michele Ceriotti 

(496A) DETERMINING THE STRUCTURE OF ORGANIC ROSETTE NANOTUBES USING 
MULTI-SCALE MOLECULAR MODELING: RING STACK VS HELICAL TUBE .................................. 228 

Arthur A. Gonzales III, Takeshi Yamazaki, Hicham Fenniri 

(496C) UNDERSTANDING UNEXPECTED HYDROGEN-BONDING PATTERNS IN 
PROTEINS WITH WAVEFUNCTION THEORY ......................................................................................... 230 

Vyshnavi Vennelakanti, Rimsha Mehmood, Helena Qi, Heather J. Kulik 

(496D) SOLUBILITY PREDICTION OF ORGANIC MOLECULES USING ATOMISTIC 
SIMULATIONS ............................................................................................................................................... 231 

Vikram Khanna, Michael F. Doherty, Baron Peters 

(496E) MECHANISTIC INSIGHTS INTO THE ENANTIOTROPIC LAYER SLIP 
POLYMORPHIC TRANSITION IN PARACETAMOL ................................................................................. 232 

Richard Hong, Leslie Vogt-Maranto, Eric Chan, Alessandra Mattei, Ahmad Sheikh, Mark E. 
Tuckerman 

(496F) MOLECULAR DYNAMICS SIMULATION BASED APPROACH TO STUDY 
CRYOCONCENTRATION OF SOLUTES DURING FREEZING AND ITS IMPACT ON 
PROTEIN STABILITY .................................................................................................................................... 233 

Tibo Duran, Bruna Minatovicz, Hossein Mohammadiarani, Bodhisattwa Chaudhuri 

(496G) OPTIMIZING THE SOLVENT FOR EXTREME-STRENGTH TWO-DIMENSIONAL 
POLYMERS ..................................................................................................................................................... 235 

Emily Rankin, Emily Borza, Emil Sandoz-Rosado, Poornima Padmanabhan, Obioma Uche 

(496H) UNDERSTANDING THE SPECIFIC CONDUCTANCE OF NACL SOLUTIONS IN 
WATER AT ELEVATED TEMPERATURES AND PRESSURES ............................................................... 236 

Tae Jun Yoon, Patel A. Lara, Matthew J. Vigil, Katie A. Maerzke, Alp T. Findikoglu, Robert 
P. Currier 

(496J) NEAR-INFRARED-ABSORBING OPEN-SHELL DONOR-P-ACCEPTOR METAL-
FREE CONJUGATED DYES FOR DYE-SENSITIZED SOLAR CELLS ..................................................... 237 

Md Abdus Sabuj, Neeraj Rai 

(577A) ITERATIVE PEPTIDE BIOMATERIALS DISCOVERY WITH MAXIMUM ENTROPY 
METHODS AND DEEP LEARNING ............................................................................................................. 238 

Andrew White 



(577B) DISCOVERING MOLECULES WITH SELECTIVE MEMBRANE PARTITIONING 
USING ACTIVE LEARNING AND ALCHEMICAL TRANSFORMATION ............................................... 239 

Kirill Shmilovich, Bernadette Mohr, Tristan Bereau, Andrew Ferguson 

(577D) INTEGRATING COARSE-GRAINED MODELING, MACHINE LEARNING, AND 
OPTIMIZATION FOR BIOPOLYMER DESIGN .......................................................................................... 240 

Michael Webb 

(577E) MACHINE LEARNING FOR THE PREDICTION OF GLASS TRANSITION 
TEMPERATURE OF BIODEGRADABLE POLYMERS .............................................................................. 241 

Eswar Arunkumar Kalaga, Timothy M. Brenza 

(577F) INTEGRATION OF METABOLIC NETWORK AND DATA-DRIVEN MODELING TO 
PREDICT CONTEXT-DEPENDENT MICROBIAL INTERACTIONS ........................................................ 242 

Aimee K. Kessell, Hyun-Seob Song 

(577G) MOLECULAR DESIGN OF UNDERWATER ADHESIVES USING DOPA AND 
AMYLOID-FORMING PEPTIDE CONJUGATES ........................................................................................ 243 

Amelia Chen, Qing Shao, Carol K. Hall 

(577H) INTELLIGENT DESIGN OF SUBSTITUTED FERRITE MATERIALS FOR 
MAGNETICALLY MODULATED ENERGY DELIVERY APPLICATIONS: DENSITY 
FUNCTIONAL THEORY AND MACHINE LEARNING STUDY ............................................................... 244 

Paul Meza-Morales, Anish Chaluvadi, Jiazhou Zhu, O. Thompson Mefford, Rachel B. Getman 

(577I) COMPUTATIONAL MODELING OF THERAPEUTIC GLYCOPROTEINS ................................... 245 
Austen Bernardi, Yihan Huang, Yongao Xiong, Karen A. McDonald, Somen Nandi, Roland 
Faller 

(657A) DEEP LEARNING OF LOW-DIMENSIONAL LATENT SPACE MOLECULAR 
SIMULATORS ................................................................................................................................................ 246 

Hythem Sidky, Wei Chen, Andrew Ferguson 

(657B) MOSDEF CASSANDRA: A PYTHON INTERFACE PROVIDING COMPLETE 
INTEGRATION BETWEEN THE CASSANDRA MONTE CARLO SOFTWARE AND 
MOSDEF TOOLS ............................................................................................................................................ 247 

Ryan S. Defever, Edward Maginn 

(657C) AUTOMATIC GENERATION OF IONIC LIQUID LIBRARIES FOR HIGH 
THROUGHPUT SCREENING ........................................................................................................................ 248 

Jindal K. Shah, Zachary Gassaway 

(657D) GIXSTAPOSE: INTERACTIVE AND REPRODUCIBLE SCATTERING ANALYSIS OF 
SIMULATION SNAPSHOTS ......................................................................................................................... 249 

Jenny Fothergill, Chris D. Jones, Eric Jankowski 

(657E) AUTOMATED CALCULATION OF COARSE-GRAINED POTENTIALS USING THE 
ITERATIVE BOLTZMANN INVERSION (IBI) METHOD .......................................................................... 250 

Lilian C. Johnson, Frederick R. Phelan Jr. 

(657G) DESIGNING STABLE SEMICONDUCTOR NANOWIRES VIA A GENERIC 
MATERIALS OPTIMIZATION TOOLKIT.................................................................................................... 251 

Xiangyu Yin, Christopher L. Hanselman, Chrysanthos E. Gounaris 

(657H) EXTENDING THE REACH OF PARTICLE-BASED SIMULATIONS WITH 
MACHINE-LEARNED MODELS .................................................................................................................. 252 

Rebecca K. Lindsey, Laurence E. Fried, Nir Goldman, Sorin Bastea 



(657I) PHYSICALLY-MOTIVATED REQUIREMENTS OF MACHINE LEARNING 
POTENTIALS .................................................................................................................................................. 253 

Jared Stimac, Jeremy Mason 

(657J) MANY-BODY MACHINE LEARNING FORCE FIELDS FOR EXPLICIT SOLVENT 
MODELING ..................................................................................................................................................... 254 

Alex M. Maldonado, John A. Keith 

(657K) QUANTUM COMPUTATION FOR SIMULATING VIBRATIONAL PROPERTIES OF 
MOLECULES .................................................................................................................................................. 255 

Nicolas P. D. Sawaya 

(536C) SPONTANEOUS DRYING OF NON-POLAR DEEP-CAVITY CAVITAND POCKETS 
IN AQUEOUS SOLUTION ............................................................................................................................. 256 

Henry Ashbaugh 

(536B) ON METHODS FOR COMPUTING FREE ENERGY DIFFERENCES AND BARRIERS 
IN SOFT MATERIALS UNDERGOING ORDERING TRANSITIONS ....................................................... 257 

Fernando Escobedo 

(536E) ATESA: AN AUTOMATED AIMLESS SHOOTING WORKFLOW ............................................... 258 
Heather Mayes, Tucker Burgin 

(536F) THEORY AND APPLICATION OF GRAPH NEURAL NETWORKS FOR 
MOLECULAR MODELING ........................................................................................................................... 259 

Geemi Wellawatte, Ziyue Yang, Andrew White 

(536A) MAKING MOLECULAR SIMULATION AS USEFUL AS POSSIBLE IN CHEMICAL 
ENGINEERING ............................................................................................................................................... 260 

Michael R. Shirts 

(536D) RECENT ADVANCES IN MAXIMUM ENTROPY METHODS ..................................................... 261 
Andrew White 

(209A) A DATA-DRIVEN APPROACH TO UNDERSTANDING AND PREDICTING THE 
EARLY FORMATION OF THE SOLID-LIQUID ELECTROLYTE INTERPHASE ................................... 262 

Kristin Persson 

(209B) ACCELERATING THE DISCOVERY OF NOVEL PEROVSKITES WITH ROBOTS 
AND DATA ..................................................................................................................................................... 263 

Joshua Schrier 

(209C) STREAMLINING SMALL MOLECULE DESIGN AND SYNTHESIS ........................................... 264 
Connor W. Coley 

(209D) TRANSITIONING FROM ‘TRADITIONAL’ TO DATA-DRIVEN 'WET’ 
LABORATORIES: GROWING-PAINS AND FUTURE OUTLOOK ........................................................... 265 

Lilo Pozzo, Jaime Rodriguez Jr., Kacper Lachowski, Caitlyn Wolf, Sage Scheiwiller, Maria 
Politi, Shrilakshmi Bonageri 

(209E) ACCELERATING MOLECULAR DISCOVERY WITH MACHINE LEARNING AND 
AI ...................................................................................................................................................................... 266 

Olexandr Isayev 



(683A) DETERMINATION OF ORIENTATION AND CONFORMATION OF LYSOZYME AT 
THE AIR-WATER INTERFACE USING AN INTEGRATED MD/SFG APPROACH ................................ 267 

Sarah Alamdari, Steven J. Roeters, Thaddeus Golbek, Lars Schmüser, Tobias Weidner, Jim 
Pfaendtner 

(683B) DENSITY FUNCTIONAL THEORY MODEL FOR ADSORPTION-INDUCED 
DEFORMATION OF MATERIALS WITH NON-CONVEX PORE GEOMETRY ...................................... 268 

Andrei Kolesnikov, Gennady Gor 

(683C) OPTIMAL PACKING OF CO AT HIGH COVERAGE ON PT(100) AND PT(111) 
SURFACES ...................................................................................................................................................... 269 

Vaidish Sumaria, Luan Nguyen, Geng Sun, Franklin (Feng) Tao, Philippe Sautet 

(683D) QUANTITATIVELY ACCURATE THEORY TO PREDICT ADSORBED 
CONFIGURATIONS OF SURFACTANTS AT POLAR SURFACES .......................................................... 270 

Sumit Sharma, Xueying Ko 

(683E) 2D PHASE TRANSITIONS OF FLUID ADSORBED IN CYLINDRICAL MESOPORES: 
INFLUENCE OF ADSORBENT-ADSORBATE INTERACTIONS .............................................................. 271 

Daniel W. Siderius, William P. Krekelberg, Vincent K. Shen 

(683F) IMPACT OF SOLVATED WATER LAYER ON ADSORPTION OF SELENIUM OXO-
ANION ON <012> HEMATITE SURFACE ................................................................................................... 272 

Srishti Gupta, Christopher L. Muhich 

(683G) MICROKINETIC MODELING STRATEGY CONSIDERING TOPOLOGIC ASPECT OF 
A CU CATALYTIC SURFACE BASED ON KINETIC MONTE-CARLO ................................................... 273 

Jiyeong Cho, Jongmin Park, Myung-June Park, Wonbo Lee 

(683H) APPLICATION OF DERJAGUIN-BROEKHOFF-DE BOER THEORY AND 
MOLECULAR SIMULATION FOR CALCULATION OF SOLVATION PRESSURE IN 
SPHERICAL MESOPORES ............................................................................................................................ 275 

Alina Emelianova, Max Maximov, Gennady Gor 

(229B) THE DIGITAL TRANSFORMATION OF THE CHEMICALS INDUSTRY - AND HOW 
TO PREPARE .................................................................................................................................................. 276 

Michael Holman 

(229C) DRIVING THE VALUE FROM DIGITALIZATION ........................................................................ 277 
Billy Bardin 

(229D) COMBINING AI WITH CHEMICAL ENGINEERING FIRST PRINCIPLES WILL 
TAKE PROCESS PERFORMANCE, SAFETY AND SUSTAINABILITY TO NEW LEVELS .................. 278 

Ron Beck 

(229E) DESIGNING MATERIALS AND PROCESSES IN THE DIGITAL WORLD .................................. 279 
Rob Kieschke 

Author Index 

 




