
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-5693-1 

Next-Gen Manufacturing 2021 

Boston, Massachusetts, USA and Online 
7 - 11 November and 15 - 19 November 2021 

 

Topical Conference at the 2021 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© (2021) by AIChE 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2022) 

  

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 

 

Influence of Interfaces in Electrical Properties of 3D Printed Structures ............................................................. 1 

Fraser Daniel, Andy Gleadall, Adarsh Radadia 

Modeling Heat Transfer in Material Extrusion Additive Manufacturing: Balancing Model 

Resolution with Computational Demands ............................................................................................................ 3 

Michael Bortner, James T. Owens, Arit Das 

Assessing the Fidelity of Additively Manufactured Objects ................................................................................ 4 

Hajar Taheri Afarani, Edward Garboczi, Newell H. Moser, Ebrahim Nasr-Esfahani, Joseph 

J. Biernacki 

Design and Processing of Open Lattice Structures for Tunable Fluid Phenomena .............................................. 5 

Ian Woodward, Lucas Attia, Premal Patel, Catherine Fromen 

Methods to Evaluate Residual Stress in FDM Printed Parts ................................................................................. 6 

Daniyal Shoukat, Connor Forte, Macrae Montgomery, Haley Hilborn, Jerry Qi, Nese Orbey 

Accelerating Time to Competency in an Industry 5.0 World ............................................................................... 7 

Ian Willetts, Brent Kedzierski 

How to Get a Head Start on Your Digitalization Journey .................................................................................. 14 

Jonas Norinder 

Development of an Advanced Control Infrastructure for Subcritical Power Plant Online Power 

Demand Tracking ............................................................................................................................................... 15 

Daniel Kestering, Selorme Agbleze, David Tucker, Lawrence J. Shadle, Heleno Bispo, 

Fernando V. Lima 

CFD Based Study to Predict Rollover in an Industrial LNG Storage Tank........................................................ 16 

Suraj Prakash Singh, Rajagopalan Srinivasan, Iftekhar Karimi 

Digital Twin of Renewable Energy-Linked Power-To-Gas (P2G) Systems: Model Building and 

Continuous Update for Hydrogen Producing Electrolysis .................................................................................. 18 

Yongbeom Shin, En Sup Yoon, Dongil Shin 

Keynote Talk - Artificial Intelligence and the Modern Workforce .................................................................... 19 

Philippe Herve 

On Demand Ceramic Open Cell for Intensified Reaction by High Precision Additive 

Manufacturing .................................................................................................................................................... 20 

Sang-Hoon Nam, Gian Han, Kavin Kowsari, Nicholas X. Fang, Seok Kim, Young Tae Cho 

Additive Manufacturing of Hierarchical Porous Structures for Controlled Gas Bubble Flows Using 

Cellular Fluidics ................................................................................................................................................. 21 

Jonathan Davis, Anna Guell Izard, Hawi Gemeda, Erika Fong, Joshua R. DeOtte, Nikola 

Dudukovic, Sarah Baker, Eric B. Duoss 

Cellular Fluidics: Tuning Multiphase Interfaces in 3D Using Architected Porous Media ................................. 22 

Nikola Dudukovic, Erika Fong, Hawi Gemeda, Jonathan Davis, Sarah Baker, Eric B. Duoss 

CO2 Capture Modeling with Intrastage Cooling ................................................................................................ 23 

Joshua Thompson, Gyoung Gug Jang, Costas Tsouris 



Thermal Energy Regulation with 3D Printed Polymer-Phase Change Material Composites ............................. 24 

Peiran Wei, Ciera Cipriani, Emily Pentzer 

Elucidating Metabolic and Regulatory Mechanisms of Microbial Aromatic Utilization for Lignin 

Valorization ........................................................................................................................................................ 40 

Jinjin Diao, Tae Seok Moon 

Depolymerization of Corn Stover Lignin with Bulk Molybdenum Carbide Catalysts ....................................... 42 

Xiaojun Yang, Maoqi Feng, Jae-Soon Choi, Harry M. Meyer III, Bin Yang 

Developing a Multi-Target Alkali Sterilization Strategy to Facilitate Lignin Dispersion and 

Promote Biological Lignin Valorization ............................................................................................................ 43 

Zhi-Min Zhao, Shuyang Zhang, Xianzhi Meng, Yunqiao Pu, Arthur J. Ragauskas 

Demethylated Lignin as the Interface Enhancer in FDM 3D Printing for PA12 Composites ............................ 44 

Shuyang Zhang, Xianzhi Meng, Arthur J. Ragauskas 

Biorenewable Chemical Production from Pyrolysate by Lactic Acid Bacteria .................................................. 45 

Samuel Rothstein, Swastik Sen, Thomas J. Mansell 

Keynote Talk - Industry 4.0: Continuous Pharmaceutical Manufacturing Process ............................................ 46 

Ravendra Singh 

Adaptive Strategies for Updating Unit Operation Models and in-Line Monitoring of Blend 

Uniformity in Continuous Pharmaceutical Manufacturing Process ................................................................... 48 

Yingjie Chen, Shashwat Gupta, Andres Roman-Ospino, Fernando Muzzio, Marianthi 

Ierapetritou 

Data-Driven Approaches Towards Equipment Health-Classification and Predictive Monitoring in 

Drug Product Manufacturing .............................................................................................................................. 51 

Philipp Zuercher, Sara Badr, Hirokazu Sugiyama 

An Equation-Oriented Model of a Trickle-Bed Reactor for Hydrodesulfurization Process Analysis 

and Digital Twin Applications ........................................................................................................................... 52 

Heleno Bispo, Arianne Barros, Fernando V. Lima, Antônio Tavernard 

Keynote Talk - Digital Transformation, Data Science, and Industrial Intelligence ............................................ 54 

S. Joe Qin 

Keynote Talk - Decision Making in Digitalized Value Chain Optimization ...................................................... 55 

Dimitri Papageorgiou 

3D Stereolithography (SLA) Printing-Based Micro-Fabrication Using Custom Polymer Resin 

Chemistry for Rapid Prototyping of Microfluidic Chips and Component .......................................................... 56 

Isteaque Ahmed, Katherine Sullivan, Aashish Priye 

Mapping Process-Induced Chain Orientation in 3D Printed Parts ..................................................................... 57 

Anthony Kotula 

Two-Wavelength Volumetric 3D Printing for Rapid Fabrication of Multi-Level Microfluidic 

Networks ............................................................................................................................................................ 58 

Kaylee Smith, Sanaz Habibi, Martin de Beer, Zachary D. Pritchard, Timothy F. Scott, Mark 

A. Burns 

Optical Interconnects on a Flexible Substrate Utilizing Additive Manufacturing Tools .................................... 60 

Roger B. Tipton, Dianhao Hou, Thomas M. Weller, Venkat Bhethanabotla 



Cold Spray of Polystyrene Particles on Various Substrates ............................................................................... 61 

Sebnem Ozbek, Michael J. Carter, Grant A. Crawford, Travis W. Walker 

Use of Dimensionality Reduction and Transfer Learning in Deep Reinforcement Learning 

Controller for Hydraulic Fracturing ................................................................................................................... 63 

Mohammed Saad Faizan Bangi, Joseph Kwon 

Harnessing Cognitive AI Technology in Refining to Enhance Operator Decisions ........................................... 65 

Leslie Rittenberg 

Regression Model for Tool Wear Monitoring in Precision Machining .............................................................. 66 

Seulki Han, Nasir Mannan, George Bollas 

Selection of Combined Index Weights to Optimize Anomaly Detection in Big Area Additive 

Manufacturing .................................................................................................................................................... 68 

Monique McClain, Dhrubajit Chowdhury, Kris Villez 

Keynote Talk - Topological Data Analysis: Concepts, Computation, and Applications in 

Manufacturing .................................................................................................................................................... 71 

Alexander Smith, Victor Zavala 

Keynote Talk - Platforms and Algorithms for Digitally-Enabled Next-Gen Manufacturing ............................. 72 

R Donald Bartusiak, Thomas Badgwell, John B. Vicente 

Deep Composites: Bioinspired AI Towards Modeling, Design and Manufacturing .......................................... 74 

Markus J. Buehler 

Evaluation of Process Variable Influence on Mechanical Properties of Short Fiber-Reinforced 3D-

Printed Parts ....................................................................................................................................................... 75 

Martin Etemadi, Arit Das, Michael Bortner 

Direct Ink Write of High Solid Suspensions: Considerations in Particle Type and Binder Properties............... 76 

Alexandra Marnot, Blair Brettmann 

Dimensionalization of Two-Phase Newtonian/Non-Newtonian Flow Problems. .............................................. 77 

Abdul Salam Mohammad, Joseph J. Biernacki 

Influence of Relative Humidity on the Spreadability and Triboelectric Properties of Powders in 

Additive Manufacturing Processes ..................................................................................................................... 78 

Sebastien Depaifve, Aurelien Neveu, Filip Francqui, Geoffroy Lumay 

Toward Next Level of Pharmaceutical 3D-Printing Through Advanced Lipid-Based Excipients ..................... 79 

Moaaz Abdelhamid, MSc, Carolina Corzo, Martin Spoerk, Ioannis Koutsamanis, Carolina 

Alva, Ana Belén Ocampo, Eyke Slama, Dirk Lochmann, Sebastian Reyer, Sharareh Salar-

Behzadi 

Golem: A Probabilistic Approach to Robust Experiment and Process Optimization Based on 

Regression Trees ................................................................................................................................................ 81 

Matteo Aldeghi, Florian Häse, Riley J. Hickman, Isaac Tamblyn, Alán Aspuru-Guzik 

Learning Based Scheduling of Industrial Hybrid Renewable Energy Systems .................................................. 82 

P S Pravin, Zhiyao Luo, Xiaonan Wang 

Keynote Talk: Modelling and Monitoring with Dynamic Auto-Regressive Latent Variable Methods .............. 84 

Qinqin Zhu, Bo Xu, Haitian Zhang 



Personalizing Wound Dressings Via 3D Printing for the Treatment of Thermal Burns ..................................... 86 

Jia Heng Teoh, Anbu Mozhi, Chi-Hwa Wang 

3D Printing of Pharmaceuticals-Exploring Process Parameters and Structure Dry Weight Relations ............... 87 

Mohammad Azad, Georgia Kimbell, Deborah Olawuni 

Novel Polyester-Based Thermoplastic Elastomers for 3D-Printed Personalised Urethra Pessaries ................... 88 

Martin Spörk, Florian Arbeiter, Ioannis Koutsamanis, Hrvoje Cajner, Matthias Katschnig, 

Simone Eder 

3D Printing of Chiral Liquid Crystal Elastomers Using Cellulose Nanocrystals ............................................... 89 

Mohsen Esmaeili, Kyle George, Nader Taheri-Qazvini, Monirosadat Sadati 

Control Techniques for Handling Sensor and Actuator Cyberattacks on Evolving Nonlinear Process 

Systems ............................................................................................................................................................... 90 

Henrique Oyama, Keshav Kasturi Rangan, Helen Durand 

An Algorithm for Exascale-Capable Integrated Process Design and Control .................................................... 92 

Nikos Vasilas, Athanasios Papadopoulos, Lazaros Papadopoulos, Dimitrios Soudris, Panos 

Seferlis 

Integrated Actuator Attack Detection and Control for Nonlinear Systems Under Lyapunov-Based 

Economic Model Predictive Control .................................................................................................................. 95 

Keshav Kasturi Rangan, Henrique Oyama, Helen Durand 

Detectability-Based Controller Design Screening for Multiplicative Sensor-Controller Attacks ...................... 97 

Shilpa Narasimhan, Nael El-Farra, Matthew Ellis 

Expanding Resilient Lyapunov-Based Economic Model Predictive Control Concepts to a 

Distributed Control Framework .......................................................................................................................... 99 

Dominc Messina, Henrique Oyama, Helen Durand 

Commercialization of Aptamer-Based Electrochemical Sensors ..................................................................... 101 

Edgar D. Goluch 

(Invited Talk) Developing Nanosensor Technology to Detect Cancer in Patients ........................................... 102 

Daniel Heller, Zvi Yaari 

(Invited Talk) Wearable Health Sensors ........................................................................................................... 103 

Chelsea Monty-Bromer 

(Invited Plenary Talk) Silicon Nanowire Photoelectric Protein Sensors .......................................................... 104 

Marcie Black 

(Invited Plenary Talk) Glucose Sensors for Bioprocessing: Progress and Perspectives ................................... 105 

Kenneth Reardon 

(Invited Plenary Talk) Optical Sensing and Cell Culture ................................................................................. 106 

Stephen Grant 

Multiscale Modeling of Spray Coating of Perovskite QDs: Understanding the Role of Molecular 

Interactions in Particle Aggregation. ................................................................................................................ 107 

Niranjan Sitapure, Joseph Kwon 

Findings and Conclusions from a Mobile Worker and Augmented Reality Enabled Continuous 

Manufacturing Skid Project. ............................................................................................................................. 109 

Iiro Esko, Katelyn Kelsey, Andrew Nachenberg, Leon Grossman 



Practical Issues in Cybersecurity: From Encryption to Images ........................................................................ 111 

Dominc Messina, Kathryn Tyrrell, Minhazur Rahman, Kip Nieman, Keshav Kasturi Rangan, 

Henrique Oyama, Samantha Cherney, Arlan Bonislawski, Helen Durand 

Keynote Talk: Machine Learning and AI Applications in the Chemical Industry ........................................... 113 

You Peng, Leo Chiang 

Keynote Talk: Deploying AI for Automated Monitoring of Physical Infrastructure ....................................... 114 

Prateek Joshi 

High Strength, High Toughness Parts Via Dual Material Fused Filament Fabrication .................................... 115 

Brian Koker, Rebecca Ruckdashel, Hikma Abajorga, Ryan Dunn, David Kazmer, Eric D. 

Wetzel, Jay Park 

Process-Structure-Property Relationships in Additively Manufactured Polypropylene Blends ....................... 116 

Arit Das, Michael Bortner 

Understanding Flow and Stress Development in 3D Printing by Material Extrusion ...................................... 117 

Bryan Vogt 

Autonomic Self-Healing of 3D Printed Polymer Composites .......................................................................... 118 

Vinita Shinde, Asha-Dee Celestine, Lauren Beckingham, Bryan Beckingham 

Synthesis, Characterization, and Application of Novel Surface-Eroding Photopolymer 

Formulations ..................................................................................................................................................... 119 

Whytneigh Duffie, Kevin D. Barz, Tsvetanka S. Filipova, Timothy M. Brenza, Katrina J. 

Donovan, Travis W. Walker 

Designing New Printable Thermoset Shape Memory Polymers Via Molecular Simulation and 

Machine Learning ............................................................................................................................................. 120 

Andrew Peters, Anwar Shafe, Aniruddha Chowdhury, Guoqiang Li, Collin D. Wick 

Keynote Talk: Online Measurements for the Petrochemical Industry: Industry 4.0 Trends and 

Unmet Needs .................................................................................................................................................... 121 

Sherine George, James Tate, Paul Cammarata, Eric G. Schmidt, Rod Spitler, John 

Thibodeaux 

Woodchip Moisture Content Estimation Using Short-Range Iot Wi-Fi for the Pulp & Paper 

Industry ............................................................................................................................................................. 122 

Kerul Suthar, Jin Wang, Zhihua Jiang, Q. Peter He 

Gradient-Weighted Class Activation Mapping (Grad-CAM) Based Explanations for Process 

Monitoring Results from Deep Neural Networks ............................................................................................. 124 

Abhijit Bhakte, Bairi Sai Vasista, Rajagopalan Srinivasan 

A Deep Learning Vision System for Classification of Manufacturing Defects ................................................ 126 

Christopher Hanselman, Asit Tiwari, Mamta Venugopal, Lingrui Cai, Yuanfang Guan, Edwin 

Comparini, Bo Zhang, William R. Prucka 

Magnesium Oxychloride Formation Kinetics and Enhanced Water Stability for Sustainable 

Building Materials Applications ....................................................................................................................... 127 

Christopher Kitchens, Saumye Vashishtha 

Optimization of TEG Dehydration Process in Natural Gas Processing Under Metamodel 

Uncertainty ....................................................................................................................................................... 128 

Rajib Mukherjee, Urmila Diwekar 



Mapping Environmental and Economic Analysis of Decentralized Cogeneration Energy 

Management Centers ........................................................................................................................................ 129 

Nina Monteiro, Thomas Adams II 

Development of an Interactive Software Tool for Designing Industrial Solvent Recovery Processes ............. 131 

Jake Stengel, John Chea, Emmanuel A Aboagye, Michael Mackley, James Geier, Kirti Yenkie 

High Flux CO2 Selective Membranes for Renewable Natural Gas and CO2 Capture ..................................... 134 

Christine Parrish, Hannah Murnen, Sudip Majumdar, Ning Shangguan 

Optimizing Energy Efficiency of Ammonia Production Via Electrochemical Reaction and Haber-

Bosch Process ................................................................................................................................................... 135 

Gbemisola Ojo, Kyle Camarda 

Teaching Process Data Analytics and Machine Learning ................................................................................ 136 

Richard D. Braatz, Weike Sun, Brian W. Anthony 

Teaching Big Data Science to Undergraduate Students in the University of Iowa .......................................... 137 

Jun Wang, Joseph S. Gomes, Charles Stanier 

Textile: Tutorials in Experimentalist Interactive Learning ............................................................................... 138 

Hawley Helmbrecht, Elizabeth Nance 

Teaching Artificial Intelligence to Chemical Engineers: Experiences from a 35-Year-Old Course ................ 141 

Venkat Venkatasubramanian 

Integrated Design and Model Predictive Control of Multiscale Systems Using a Multi-Fidelity 

Bayesian Optimization Approach ..................................................................................................................... 142 

Farshud Sorourifar, Naitik A. Choksi, Joel Paulson 

Adjustable Robust Optimization for the Planning Operations of Integrated Refinery-Petrochemical 

Site Under Demand Uncertainty ....................................................................................................................... 145 

Zhang Lifeng, Zhihong Yuan, Bingzhen Chen 

A Novel Hybrid Algorithm for Scheduling of Multipurpose Batch Process .................................................... 146 

Dan Li, Dongda Zhang, Nan Zhang, Jie Li, Liping Zhang, Xin Xiao 

Impact of Split Delivery in Minimizing LNG Procurement Cost ..................................................................... 148 

Prashanth Ravula, Mohd Shahrukh, Rajagopalan Srinivasan, Iftekhar Karimi 

Keynote Talk: Toward Autonomy for Safe and on-Demand Biomanufacturing on Mars ................................ 151 

Ali Mesbah 

Keynote Talk: The Roadmap to an Autonomous Chemistry Lab ..................................................................... 152 

Connor Coley 

Multi-Objective Supply Chain Optimization in Personalized Healthcare ........................................................ 153 

Andrea Bernardi, Niki Triantafyllou, Athanasios Antonakoudis, Matthew Lakelin, Nilay Shah, 

Maria Papathanasiou 

Robust Bioprocessing of Lignocellulose Using Microbial Tipping Points ...................................................... 155 

Katharine Hirl, Michael J. Shreve, John M. Regan, Tom L. Richard 

Keynote: Multi-Objective Optimization, State Estimation, and Advanced Control of a Semi-Batch 

Process for the Enzymatic Conversion of Lactose into Value-Added Products ............................................... 157 

Ronald Alexander, San Dinh, Guilhermina Schultz, Marcelo P. A. Ribeiro, Fernando V. Lima 



Keynote: Virtual-Engineering Software Framework for Integrated Biomass Conversion Modeling ............... 159 

Ethan Young, Hariswaran Sitaraman, Andrew Glaws, Andrew Bartling, James J. Lischeske, 

Jonathan Stickel 

Comprehensive Planning of Annual Delivery Program for LNG Suppliers ..................................................... 160 

Dnyanesh Deshpande, Mohd Shahrukh, Rajagopalan Srinivasan, Iftekhar Karimi 

A New Integrated Scheduling and Optimization Framework for Holistic Refinery Supply Chain 

Management ..................................................................................................................................................... 162 

Li Yu, Qiang Xu 

Integrated Load Shifting and Curtailment for Demand Response of Central Chilled Water Plants ................. 163 

Gustavo Campos, Yu Liu, Ahmet Palazoglu, Nael El-Farra 

A Web-Based Application for Chemical Production Scheduling ..................................................................... 164 

Venkatachalam Avadiappan, Lucas Buttazoni, Shamik Misra, Hojae Lee, Martin Yang, 

Christos Maravelias 

Keynote Talk - Positive Power with Negative Emissions: Flexible Ngcc Enabled by Modular 

Direct Air Capture (DAC) ................................................................................................................................ 165 

Matthew Realff, Fani Boukouvala, Christopher W. Jones, Fanhe Kong, Ryan Lively, David 

Thierry, Joseph K. Scott, Howard Hendrix, Katherine Dombrowski, Darshan J Sachde, 

Andrew Sexton 

Keynote Talk - Machine Learning of Molecular and Materials Properties at the Low-Data Limit .................. 166 

Srinivas Rangarajan, Huijie Tian, Bowen Li 

Model-Based Investigation of Upstream CHO Cell Culture Process for Production of Monoclonal 

Antibodies with Desired N-Linked Glycosylation ........................................................................................... 167 

Ou Yang, Jayanth Venkatarama Reddy, Katherine Raudenbush, Aron Gyorgypal, Shishir 

Chundawat, Marianthi Ierapetritou 

Next-Generation Vaccines and Therapeutics: Towards Resilient Pharmaceutical Supply Chains ................... 169 

Miriam Sarkis, Nilay Shah, Maria Papathanasiou 

Systematic Decomposition & Evaluation of a Process Design Space for Monoclonal Antibody 

(mAb) Manufacturing ....................................................................................................................................... 171 

Johann Kaiser, Maria-Ona Bertran, Janus Krarup, Manuel Pinelo, Ulrich Krühne, Deenesh 

K. Babi 

Keynote Talk: Integrated Quality by Design in (Bio)Pharmaceutical Manufacturing ..................................... 172 

Richard D. Braatz, Moo Sun Hong, Amos E. Lu, Weike Sun 

Keynote Talk: An in Silico Approach for Monoclonal Antibody (mAb) Process Research & Early 

Development .................................................................................................................................................... 173 

Johann Kaiser, Maria-Ona Bertran, Janus Krarup, Manuel Pinelo, Ulrich Krühne, Deenesh 

K. Babi 

Developing a Workflow for Continuous Centrifugal Extraction ...................................................................... 175 

Eric Moschetta, Benjamin Rizkin 

A Scalable Continuous Reaction and Isolation Process for the Production of Sulfonyl Chloride 

Pharmaceutical Intermediates ........................................................................................................................... 176 

Matthew Glace, Cameron Armstrong, Michael Scott, Thomas Roper 



Target Polymorphic Form Development Via Continuous Combined Cooling and Antisolvent 

Crystallization Using Oscillatory Baffled Crystallizer ..................................................................................... 178 

Shivani Kshirsagar, Naga Lakshmi Ramana Susarla, Srividya Ramakrishnan, Zoltan Nagy 

Development of a Novel Continuous Spatially Distributed Diafiltration Unit Operation ................................ 180 

Xiaoyan Long, Zoheb Khan, Eoin Casey, Denis Dowling, Steven Ferguson 

Predicting Screw Feeder Flow Rates from Powder Properties and Operating Conditions ............................... 182 

Brad Johnson, Bram Bekaert, Valérie Vanhoorne, Thomas De Beer, Salvador Garcia-Munoz, 

Nikolaos Sahinidis 

Model-Based Analysis of Breakage in Fluid Bed Drying of Continuously Produced Pharmaceutical 

Wet Granules .................................................................................................................................................... 184 

Michael Ghijs, Tuur Vandeputte, Marie Vandromme, Selien Van Langenhove, Thomas De 

Beer, Ingmar Nopens 

Development of a DEM-Based Digital Twin of a Continuous Direct Compression Line ................................ 186 

Peter Toson, Pankaj Doshi, Peter Bohling, Martina Trogrlic, MSc, Marko Matic, Daniel O. 

Blackwood, Kai Lee, Marta Moreno Benito, James Kimber, Hugh Verrier, Johannes G. 

Khinast, Dalibor Jajcevic 

Physical Property Characterization of Ionic Liquids in HFC-32 and HFC-125 Using a High-

Pressure View Cell ........................................................................................................................................... 187 

Greta Olsen, Kalin Baca, Mark Shiflett 

Material Selection and Design of Ionic Liquid-Based Extractive Distillation for 

Hydrofluorocarbons Separation ........................................................................................................................ 188 

Mohammed Sadaf Monjur, Ashfaq Iftakher, M M Faruque Hasan 

The Effect of Alkyl Chain Length on Imidazolium-Based Ionic Liquids and Choice of Halide 

Anions (Cl, Br, I) on Phase Equilibria for HFC-32, HFC-125, and Binary Mixtures (R-410A) ...................... 190 

Kalin Baca, Greta M. Olsen, Lucia Matamoros Valenciano, Madelyn G. Bennett, Mark 

Shiflett 

Liquid-Liquid Equilibria of Ternary Systems of Thermally Robust Ionic Liquids and Hydrocarbon 

Mixtures ........................................................................................................................................................... 191 

Santosh Rathan Paul Bandlamudi, Samuel Todd, James H. Davis Jr., Kevin West, Brooks 

Rabideau 

The Deterministic Role of Hydrogen Bonding on Water Diffusivity in Methylimidazolium Halide 

Ionic Liquids and Ionogels ............................................................................................................................... 192 

Alexandra V. Bayles, Julia Fisher, Connor S. Valentine, Arash Nowbahar, Matthew 

Helgeson, Todd Squires 

Applications of Phytoremediation for Catalytic Enhancement of Biocarbon Towards 

Supercapacitors ................................................................................................................................................ 193 

Katelyn Shell, Shaan Vohra, Dylan Rodene, Ram Gupta 

Electrochemical Studies on Graphitized Biocarbon Derived from Hydrothermally Liquefied Low 

Ash Content Corn Stover .................................................................................................................................. 194 

Katelyn Shell, Vinod Amar, Sergio Hernandez, Rajesh Shende, Ram Gupta 

Electrocatalyst Development for Making Ammonia from Air and Water at Ambient Condition .................... 195 

Jian Liu, Xiaohong Xie, Yuyan Shao, Manh-Thuong Nguyen, Vassiliki-Alexandra Glezakou, 

Daniel Z. Deng, Robert Cavagnaro 



Ammonium Formate as a Safe, Energy-Dense Electrochemical Fuel Ionic Liquid ......................................... 196 

Zachary Schiffer, Karthish Manthiram 

Enhanced CO2 Electroreduction to CH4 and C2H4 Via Selective Proton Transfer ........................................ 197 

Marcel Schreier 

Bridging the Knowledge Gap by Empowering Engineers with IIoT Advanced Analytics .............................. 198 

Vincent Teran 

Biodirected Assembly of Ionomer Thin Films for Fuel Cells and Electrolyzers .............................................. 199 

Julie N. Renner 

Parametric Testing, Analysis and Techno-Economic Assessment of 2-Eempa, a Single-Component 

Water-Lean Post-Combustion Capture Solvent ................................................................................................ 200 

David Heldebrant 

Diversification of Basic Immobilized Amine Sorbents (BIAS) for Carbon Dioxide Capture .......................... 201 

McMahan L. Gray, Qiuming Wang, Walter C. Wilfong, Shouliang Yi, Tuo Ji, Fan Shi 

CO2 Capture Modeling, Energy Savings, and Heat Pump Integration ............................................................ 202 

Y. Liu 

Process Intensification for Direct Conversion of Biomass-Based Syngas to High Octane Gasoline ............... 203 

Claire Nimlos, Daniel Ruddy, Connor P. Nash, Dan Dupuis, Anh To 

Carbon Oxide-Thermic Oxidation Process for Synthesis of Porous Silicon-Carbon Composite 

Anodes for Lithium-Ion Batteries ..................................................................................................................... 204 

Mohamed Ali Elharati, Younghwan Cha, Qusay Bkour, Steven Saunders, M. Grant Norton, 

Min-Kyu Song 

Optimal Design of Controlled Environment Agricultural Systems Under Market Uncertainty ....................... 205 

Shaylin Cetegen, Matthew Stuber 

Reproducible and Fast Mapping of Material Flows in Industrial Networks Using Piot Hub: A Novel 

Cloud Based Computational Tool .................................................................................................................... 208 

William Farlessyost, Apoorva Bademi, Shweta Singh 

Solid Oxide Fuel Cell – Thermal Energy Storage (SOFC-TES) Integrated System Modeling and 

Energy Efficiency Optimization. ...................................................................................................................... 209 

DongJin Lee, Youngtak Cho, Sungwon Hwang 

Upcycling Food Waste for Hydrogen Storage: Technoeconomic Assessment ................................................ 211 

Al Ibtida Sultana, Toufiq Reza 

Economic and Environmental Impact of Biochar Addition on Anaerobic Digestion Process ......................... 212 

Md Mosleh Uddin, Zhiyou Wen, Mark Mba Wright 

Optimizing Syngas Production Process by Downdraft Gasifier Using Response Surface 

Methodology .................................................................................................................................................... 213 

ASO Hassan, Hayder Alhameedi, Salih Rushdi, Hayder Al-Atabi, Zainab Al-Sharify, Joseph 

D. Smith 

Techno-Economic Evaluation of Nano-Porous Silica Production from Rice Husk and Sand .......................... 214 

Semie Kim, Young-Il Lim 



A Capital and Energy Efficient Alternative Emissions Control Technology for Controlling 

Emissions Using Bead Activated Carbon ......................................................................................................... 215 

Kim Tutin, Harold Cowles, John Berger 

Conversion of Plastic Waste to Fuel: Assessment of Technologies and Economics ........................................ 235 

Cesar Lubongo, Taylor Congdon, Paschalis Alexandridis 

Continuous Back to Monomer Recycling of PET from Composite Materials Using a Twin-Screw 

Extruder ............................................................................................................................................................ 236 

Esther Brepohl, Lars Biermann, Mandy Paschetag, Hannes Schneider, Carsten Eichert, 

Stephan Scholl 

The Effect of Residence Time and Heterogeneous Catalysis on Continuous Hydrothermal 

Liquefaction of Food Waste ............................................................................................................................. 238 

Aristidis Mihalos, Geoffrey Tompsett, Michael T. Timko, Alex D. Paulsen 

Continuous Hydrotreatment of Sewage Sludge and Spirulina Algae Biocrudes from Hydrothermal 

Liquefaction: Different Catalysts for Different Organic Contaminants ........................................................... 239 

Muhammad Salman Haider, Daniele Castello, Lasse Rosendahl 

Review and Modeling of Organic Removal in Anaerobic Sludge Blanket Bioreactors for Methane 

Production and Energy Recovery from Domestic Wastewater ........................................................................ 240 

Chelsea Q Linvill, Ian Morris, Mia Padon, Andrew Pfluger 

Utilization of Marble Dust as a Concrete Additive to Enhance Its Properties .................................................. 241 

Sejal Ahuja, Dr. Manpreet Singh, Dr. Utkarsh Maheshwari 

Deployment of Machine Learning Models in Pharmaceutical Development ................................................... 242 

Jose Tabora, Patrick Sipple 

Unsupervised Learning from Sets of Data Using Contrastive Latent Variable Models ................................... 243 

Kristen Severson 

Energy Dispersive X-Ray Hyperspectral Image Analysis and Chemometrics for Catalyst 

Characterization ................................................................................................................................................ 244 

Jose Maria Gonzalez Martinez, Jose Manuel Prats Montalban, R. Haswell, Alberto Ferrer 

Applications of Machine Learning in Production Enhancement and Field Monitoring in Oil & Gas 

Industry ............................................................................................................................................................. 245 

Haijing Gao, Shuxing Cheng 

Author Index 

 




