
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-5716-7 

Sustainable Engineering Forum 
2021 

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

 

Held 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 

 

Local Renewable Chemical Production for Combined Heat and Power in Remote Locations: 

Optimal Design and Operation ............................................................................................................................. 1 

Matthew Palys, Michael Reese, Prodromos Daoutidis 

Distributed and on-Demand Ammonia Synthesis by Inorganic Membrane Reactor ............................................ 3 

Simona Liguori 

Spatial Variation in Cost of Renewable Electricity-Driven Continuous Ammonia Production 

Across the United States ....................................................................................................................................... 4 

Dharik Mallapragada, Nikifar Lazouski, Karthish Manthiram, Abhishek Bose, Michal Gala 

Paired Electrolysis of Furanic Compounds to Valuable Chemicals in Electrochemical Flow Cells .................... 6 

Hengzhou Liu, Ting-Han Lee, Yifu Chen, Eric W. Cochran, Wenzhen Li 

An Integrated Reaction and Separation Process for “Green Ammonia” Production from Distributed 

and Intermittent Renewable Energy. .................................................................................................................... 7 

Collin Smith 

Life Cycle GHG Emissions, Water and Fossil-Fuel Consumption for Polyethylene Furanoate (PEF) 

and Its Co-Products from Lignocellulosic Biomass Via Furanics Conversion ..................................................... 9 

Taemin Kim, Pahola Thathiana Benavides, Ulises R. Gracida-Alvarez, James Bamford 

Techno-Economic Greenhouse Gas Life Cycle Assessment of the CO2-EOR Operations on 

Farnsworth Unit .................................................................................................................................................. 10 

Anthony Morgan, Reid Grigg, William Ampomah 

Life Cycle Analysis and Techno-Economic Assessment of Emerging Sustainable Polymer 

Processes ............................................................................................................................................................ 11 

Sabyasachi Das, Jennifer B. Dunn 

Carbon Footprint and Land Use Reductions of Electromicrobial Production Systems Quantified by 

Process Modelling and Comparative Life Cycle Assessment ............................................................................ 13 

Jeremy Adams, Anthony Abel, Douglas S. Clark 

Integrated Biorefinery Design Under Multi-Scale Uncertainties ....................................................................... 14 

Yuqing Luo, Marianthi Ierapetritou 

Towards a New Understanding of the Retro-Aldol Reaction for Oxidative Conversion of Lignin to 

Aromatic Aldehydes and Acids .......................................................................................................................... 17 

Ajinkya More, Thomas Elder, Zhihua Jiang 

Lignin Depolymerization in a Molten Salt Hydrate (lithium Bromide Trihydrate) ............................................ 20 

Xuejun Pan 

Direct Catalytic Conversion of Lignocellulosic Biomass into Liquid Paraffins and Aromatics ........................ 22 

Prashant Niphadkar, Ana Colaco Morais, Vijay Bokade, Leonardo D. Sousa 

Energia - An Integrated Framework and Software Prototype for Multiscale Energy Systems 

Transition Modeling, Optimization and Scenario Analysis ................................................................................ 23 

Rahul Kakodkar, Cory Allen, Stefanos Baratsas, Marcello Di Martino, Styliani Avraamidou, 

C. Doga Demirhan, Clara F. Heuberger, Mark Klokkenburg, Efstratios N. Pistikopoulos 



Distributed and Sustainable Hydrogen Economy Via Renewable-Integrated and Intensified Process 

Design and Optimization .................................................................................................................................... 24 

Akhil Arora, Manali S. Zantye, M M Faruque Hasan 

Unlocking the Potential of Open-Ocean Wind Energy Via Green Offshore Ammonia Production ................... 26 

Hanchu Wang, Prodromos Daoutidis, Qi Zhang 

Evaluation of Ultrasonic Pretreatment on Catalytic Hydrothermal Liquefaction of Woody Biomass ............... 27 

Max Lampert, Bharath Maddipudi, Vinod Amar, Anuradha Shende, Rajesh Shende 

Development of a Novel Nickel-Ceramic Filter for Hot Gas Removal of Tars and Particulates from 

Biomass Syngas .................................................................................................................................................. 28 

Devin Peck 

One-Pot Conversion of Biomass in Aprotic Solvent for Chemicals and Quality Lignin Based on 

Plasma Electrolysis ............................................................................................................................................. 29 

Lusi A, Harish Radhakrishnan, Xianglan Bai 

Modeling Green Diesel Hydroprocessing Via Molecule-Based Reactor ........................................................... 30 

Zhen Hou, Lingxiang Li, Shu Wang, Lili Yu, Christopher Quan, Darin Campbell 

Production of Short-Chain Oligomers from Cellulose Via Selective Hydrolysis in Molten Salt 

Hydrates and Separation ..................................................................................................................................... 31 

Qiyu Liu, Wei Fan 

Conversion of Food Waste to Levulinic Acid Using a Catalytic Membranemembrane Reactor ....................... 32 

Ranil Wickramasinghe, Zhexi Zhu, Xianghong Qian 

Capturing Spatial, Temporal and Technological Detail in Hydrogen Supply Chains by a Bilevel 

Optimization Strategy ......................................................................................................................................... 33 

Victor Cantu Medrano, Eduardo Carrera, Antonin Ponsich, Catherine Azzaro-Pantel 

Spatially-Explicit Techno-Ecological Design for Sustainable Manufacturing and Minimized Air 

Pollution Health Impacts .................................................................................................................................... 36 

Michael Charles, Bhavik Bakshi 

Decision Tree-Based Optimisation for Flexible Energy Storage Dispatch ........................................................ 37 

Liam Kirkby, Diarmid Roberts, Jude O. Ejeh, Solomon F. Brown 

Tracking Embodied Co, Li, Mn, and Ni Material Flows in the US Through Economic Input-

Output-Based Network Analysis ........................................................................................................................ 39 

Miriam Stevens, Shweta Singh, Sarang Supekar 

Dynamic Material Flow Analysis of Crystalline Silicon Solar Cells for Circular Economy 

Transition ........................................................................................................................................................... 40 

Sherif Khalifa, Benjamin V. Mastrorocco, Dylan D. Au, Teresa M. Barnes, Alberta Carpenter, 

Jason Baxter 

Developing Innovation Roadmaps for Plastics Value-Chain Using Sustainable Circular Economy 

Framework.......................................................................................................................................................... 41 

Vyom Thakker, Fatima Hafsa, Terrence Wilson, Kevin Dooley, Bhavik Bakshi 

Systems Analysis Approach to PET and Olefin Plastics Supply Chains in the Circular Economy .................... 43 

Utkarsh Chaudhari, Yingqian Lin, Vicki Thompson, Robert Handler, Joshua Pearce, Gerard 

Caneba, Prapti Muhuri, David W. Watkins, David Shonnard 



Micron: A Quantitative, Holistic and Robust Circular Economy Assessment Framework at the 

Micro Level ........................................................................................................................................................ 45 

Stefanos Baratsas, Efstratios N. Pistikopoulos, Styliani Avraamidou 

Integrated Framework for the Design of Intensive Cattle and Agricultural Operations Towards 

Circular Economy. .............................................................................................................................................. 46 

Manuel Taifouris, Mariano Martin 

Use of Environmental Sustainability Principles to Help Solve Environmental Problems of Concern 

Today .................................................................................................................................................................. 48 

Robert Peters 

Advancing Methodologies for Sustainability Assessment of Transition to Low Carbon and Circular 

Economy Via Integration of Process Systems Engineering and Macroeconomics ............................................ 49 

Shweta Singh 

DFT-Informed Energetics of Plasma-Enabled Reactions Pathways and Microkinetic Modeling for 

Ammonia Synthesis on Transition and Low-Melting Point Metals ................................................................... 50 

Tsung Wei Liu, Maria Carreon, Diego Gomez Gualdron 

Plasma-Assisted Catalytic Approaches for the Production of Chemicals .......................................................... 52 

Patrick Barboun, Craig Waitt, William Schneider, Jason Hicks 

Models and Observations of Plasma-Catalytic Nitrogen Oxidation ................................................................... 53 

Hanyu Ma, Rakesh K. Sharma, Stefan Welzel, Mauritius C.M. van de Sanden, Mihalis N. 

Tsampas, William Schneider 

Methane-Products Process Intensification Through a Nanosecond Plasma Discharge ...................................... 54 

Shayan Niknezhad, Efstratios N. Pistikopoulos, David Staack 

Plasma-Assisted Upgrading of Methane: Mechanistic Insights from in-Situ PM-IRAS and OES 

Spectroscopy ...................................................................................................................................................... 55 

Garam Lee, Ibukunoluwa Akintola, David Go, Casey O'Brien 

Computational Evaluation of Plasmonic Photocatalysis in Au and Ag Nanoparticles ....................................... 56 

Connor Herring, Matthew Montemore 

Bio-Project “Derisking” Through Development of Systematic Methodologies and Frameworks for 

Risk Assessment ................................................................................................................................................. 57 

Rachel Emerson, Jordan Solomon, Marcin Lewandowski, Shyam Nair, Lorenzo Vega-

Montoto, Pralhad Burli 

Design and Optimization of a Sustainable Beccs Supply Chain in the European Union to Reduce 

the Stress on Core Planetary Boundaries ............................................................................................................ 58 

Valentina Negri, Gonzalo Guillén-Gosálbez 

Techno-Economic Evaluation of Manure Pre-Treatment Strategies for the Production of Biogas .................... 60 

Yicheng Hu, Joonrae Kim, Krishnapuram Karthikeyan, Victor M. Zavala 

Modeling and Designing Renewable Energy Systems in Rural Areas with Flexible Operating Units .............. 62 

Andras Eles, Istvan Heckl, Heriberto Cabezas 

Analysis of Marginal Land Definition on Integrated Landscape Design and Biofuel Supply Chain 

Network Design Optimization ............................................................................................................................ 64 

Eric O'Neill, Rafael Martinez-Feria, Tyler Lark, G. Philip Robertson, Bruno Basso, Christos 

Maravelias 



Economic Analysis Linking Fuel Property to Potential Value of Diesel-Boiling-Range Bio-

Blendstocks to Petroleum Refiners ..................................................................................................................... 65 

Yuan Jiang, Shuyun Li, Avantika Singh, Nicholas Carlson, Michael Talmadge, Daniel J. 

Gaspar 

Replacement of Fluorinated Aqueous Fire-Fighting Foams (AFFF) .................................................................. 66 

William Barrett 

Green and Sustainable Processes for Critical Metal Recovery Using Oxalate Chemistry ................................. 67 

Ankit Verma, Alexander J. Henne, David R. Corbin, Mark Shiflett 

Evaluating Green Solvent Nanoparticle Production Via Supercritical Fluid Synthesis ..................................... 68 

Mary Kate Lane, Julie B. Zimmerman 

Green Solvent Selection Using End-Of-Life Metrics ......................................................................................... 69 

Lindsay Soh, Sasha Neefe 

Emergy and SPI Assessment of Solvent Recovery Pathways ............................................................................ 70 

Emmanuel A Aboagye, John Chea, Austin Lehr, Jake Stengel, Kayla Heider, C. Stewart 

Slater, Mariano J. Savelski, Kirti Yenkie 

First-Principles Understanding and Design of Metal Oxides for Photocatalytic Water Splitting ....................... 73 

Gyeong S. Hwang 

Structural and Stability Trends in Single (ABO3) Perovskite Oxides from DFT-Optimized Bond 

Valence Structures .............................................................................................................................................. 74 

Zachary Bare, Ryan Morelock, Christopher Sutton, Charles B. Musgrave 

Extracting the RedOx Thermodynamics of Perovskites Via Combined Experiment and Theory ...................... 76 

Steven Wilson, Ellen Stechel, Christopher L. Muhich 

Materials Discovery and Development for Lower Temperature and Near Isothermal 

Thermochemical H2 Production ......................................................................................................................... 77 

Jonathan Scheffe, Dylan McCord, Juan C. Nino, Elizabeth Gager, Simon Phillpot, Ximeng 

Wang 

Thermodynamic Characterization of Doped Spinels for Thermochemical Fuel Production .............................. 78 

Kent J. Warren, Justin Tran, Alan Weimer 

Sustainable High-Purity Nitrogen Production Via a Coupled PSA-Thermochemical Process for the 

Ammonia Industry .............................................................................................................................................. 79 

Lena Klaas, Dorottya Kriechbaumer, Mathias Pein, Martin Roeb, Christos Agrafiotis, 

Christian Sattler 

High-Purity Nitrogen Production from Air by Pressure Swing Adsorption Combined with SrFeO3 

Redox Chemical Looping for Trace Oxygen Removal ...................................................................................... 81 

Brendan Bulfin, Aldo Steinfeld 

Development of Low-Cost Receivers for Parabolic Trough Assembly for Developing Countries 

Like India: Optical and Thermal Optimization ................................................................................................... 82 

Mihir Panda, Ramchandra G. Patil, Sudhir V. Panse, Jyeshtharaj B. Joshi, Vishwanath Dalvi 

Solar Thermochemical Water Splitting Using Iron-Aluminate Spinels ............................................................. 83 

Kent J. Warren, Justin Tran, Scott Rowe, Alan Weimer 



Numerical Simulation of Concentrated Solar Energy Absorption in Packed and Fluidized Bed 

Systems ............................................................................................................................................................... 84 

Zeyuan Gao, Javad Abbasian, Hamid Arastoopour 

Operational Limits of Redox Metal Oxides Performing Thermochemical Water Splitting ............................... 85 

Alicia Bayon, Alberto de la Calle, Ellen Stechel, Christopher L. Muhich 

Towards Chemical Equilibrium in Thermochemical Water Splitting ................................................................ 88 

Alberto de la Calle, Ivan Ermanoski, Ellen Stechel 

Kinetic Investigation of Iron Aluminate-Based Materials for Fuel Production .................................................. 91 

Justin Tran, Carter Wilson, Kent J. Warren, Alan Weimer 

An Optimization-Based Framework for Material Selection and System Design for Integrating 

Thermochemical Energy Storage in Solar Power Systems ................................................................................. 92 

Ishan Bajaj, Xinyue Peng, Christos Maravelias 

Economic Analysis and Environmental Impact of a Novel Solar Parabolic Trough Plant Used for 

Industrial Process Heat that Utilizes Flexible Heat Integration .......................................................................... 93 

Jake Immonen, Kasra Mohammadi, Kody Powell 

Interlayer Vibrational and Thermal Transport Phenomena in 2D Layered Perovskites ..................................... 95 

William Tisdale 

Boosting Hybrid 2D Perovskite Stability Through Computational Screening of Ligand Chemistries ............... 96 

Stephen B. Shiring, Zih-Yu Lin, Brett Savoie 

Engineering Entangled Photon Pairs with Metal–Organic Frameworks ............................................................ 97 

Rubén Fritz, Yamil Colón, Felipe Herrera 

Invited Talk: A Charge Transfer Framework that Describes Supramolecular Interactions Governing 

Structure and Properties of 2D Perovskites ........................................................................................................ 98 

Melissa Ball, Xiaoming Zhao, Arvin Kakekhani, Tianran Liu, Tianran Liu, Andrew Rappe, Y. 

L. Lynn Loo 

Molecular Modeling of Halide Diffusion in 2D Organic-Inorganic Hybrid Perovskites ................................... 99 

Zih-Yu Lin, Akriti ., Shuchen Zhang, Letian Dou, Brett Savoie 

Understanding the Impact of Pore-Polymer Interactions on the Mobility of Poly(ethyleneimine) 

Confined in Mesoporous SBA-15: Quasi-Elastic Neutron Scattering Studies ................................................. 100 

Hyun June Moon, Jan-Michael Y. Carrillo, Johannes Leisen, Christopher W. Jones 

Overcoming the Permeability-Selectivity Tradeoff Via the Design of Heterogeneous Pore Wall 

Chemistries ....................................................................................................................................................... 102 

Sally Jiao, M. Scott Shell 

Hydrogen Bond Patterns of Deep Eutectic Solvents and Non-Deep Eutectic Solvents ................................... 103 

Joseph Tapia, Usman Abbas, Cassie Roberts, Mohammad Selim, Yuxuan Zhang, Qing Shao, 

Jin Chen, Jian Shi 

Silica-Kaolinite Interface for Shale Gas Application: A Molecular Modeling Study ...................................... 104 

Abdulmujeeb Onawole, Mustafa Nasser, Ibnelwaleed Hussein, Mohammed Al-Marri, Ahmad 

Sakhaee-Pour, Santiago Aparicio 

Investigation on the Sodiation of Selenium-Graphene for Na-Ion Batteries: A First-Principles Study ........... 105 

Sungwon Park, Eunsu Paek 



Molecular Insights into the Electrowetting Behavior of Aqueous Ionic Liquid ............................................... 106 

Sanchari Bhattacharjee, Sandip Khan 

Methanol Synthesis Processes .......................................................................................................................... 107 

Sascha Kleiber, Matthaeus Siebenhofer, Susanne Lux 

Systematic Approaches for Discovering Innovations to Enable a Sustainable Circular Economy .................. 108 

Vyom Thakker, Bhavik Bakshi 

Shaping the Future with a Hydrogen Value Chain Simulation Platform .......................................................... 110 

Ian Willetts, Cal Depew 

Nutrient Circularity to Abate Nitrogen Pollution: Techno-Economic Assessment of Nitrogen 

Recovery Systems for Livestock Facilities ....................................................................................................... 125 

Edgar Martin Hernandez, Gerardo Ruiz-Mercado, Mariano Martin 

Optimal Design of an Open-Cycle Ocean Thermal Energy Conversion System for Energy and 

Water Supply Considering Multiple-Objectives............................................................................................... 127 

Ilse María Hernández-Romero, Fabricio Nápoles-Rivera, Luis Fabian Fuentes-Cortes, 

Antonio Flores-Tlacuahuac 

Experiment Investigation of a Solar Reactor for Thermochemical Syngas Production Via the CeO2-

CH4-CO2 Hybrid Redox Cycle in a Concentrating Solar Tower ..................................................................... 128 

Mario Zuber, Moritz Patriarca, Simon Ackermann, Philipp Furler, Manuel Romero, José 

González, Aldo Steinfeld 

Solar Syngas Production from H2o and CO2 Applicable for Methanol Or Fischer-Tropsch 

Synthesis ........................................................................................................................................................... 130 

Remo Schäppi, Philipp Haueter, Philipp Furler, Aldo Steinfeld 

Rotary Kilns: A Powerful and Effective Tool for Running Particle-Based Solar-Chemical Processes ........... 131 

Martin Roeb 

Performance of a Concentrated Solar–Gliding Arc Plasma Reactor for CO2 Decomposition: Effect 

of Catalyst Monolith ......................................................................................................................................... 133 

Visal Veng, Benard Tabu, Heba Ahmed, Hsi-Wu Wong, Juan Trelles 

High-Temperature Heat Recovery System Coupled to a Solar Reactor for Thermochemical Redox 

Splitting H2O and CO2 .................................................................................................................................... 135 

Alon Lidor, Jamina Häseli, Yves Aschwanden, Philipp Haueter, Aldo Steinfeld 

Modelling and Chemical Compatibility of Super-Critical Carbon Dioxide Flow in Micro-Channels 

of Microvascular Carbon/Carbon Composites ................................................................................................. 136 

Jose Cordeiro Jr., Hema Ramsurn, Daniel W. Crunkleton, Todd Otanicar, Michael Keller 

Life Cycle Assessment of Resource Recovery Technologies on Large-Scale Dairy Farms ............................. 139 

Callan Glover, Pablo Cornejo, Sage Hiibel 

Consumption-Based Accounting for Tracing Nutrient Footprints of Beef Supply Chains in the 

United States ..................................................................................................................................................... 140 

Anais Ostroski, Oleg A Prokopyev, Vikas Khanna 

Assessment of Global Water Stress Using the Generalized Global Sustainability Model (GSM) ................... 141 

Neeraj Hanumante, Apoorva Nisal, Yogendra Shastri, Urmila Diwekar, Heriberto Cabezas 

Bacteria Containment in Filtration ................................................................................................................... 144 

Darryl Taylor 



Use of the Aqueous Phase and Char from Hydrothermal Liquefaction of Biomass in Compost and 

Heavy Metal Adsorption Applications ............................................................................................................. 145 

Hengameh Bayat, Mostafa Dehghanizadeh, Catherine Brewer 

Analysis of the Water-Energy-Food Nexus in Agriculture Dependent Rural Communities by Using 

Mathematical Programming ............................................................................................................................. 146 

Javier Garcia-Martinez, Vicente Rico-Ramirez, Luis Fuentes-Cortés 

Flue Gas (CO2) Extraction and Bio-Sequestration (FGXB) for Increased Crop Yields and Water 

Utilization Efficiency (WUE) ........................................................................................................................... 147 

Brian Kolodji 

Electrosprayed Scalable 3D Graphene-CNT Electrodes for Li-Ion and Fuel Cell Applications ...................... 149 

Caspar Yi, Enoch Nagelli, Sophia Tarpey, Danielle A. Lynch, Duncan Day, Jordan M. Davis, 

F. John Burpo, Preston Haney, Harry L. Moore 

Modeling the Brønsted Acidity of Lanthanum Exchanged Faujasite ............................................................... 150 

Richard Shiery, Stuart McElhany, David Cantu 

Charge Transport Mechanism in Sodium Selenide (Na2Se) for Sodium-Selenium Batteries: A First 

Principles Study ................................................................................................................................................ 151 

Sungwon Park, Eunsu Paek 

Nitrogen-Rich Free-Standing Carbon Cathode for Improved Lithium-Sulfur Battery Performance ................ 152 

Jeongwoo Yang, Jae Hyun Park, Won Yeong Choi, Dohyeun Kim, Hyeonseo Gim, Jae Lee 

Technoeconomic Analysis of a Microalgae-Based Biorefinery Network for the Production of 

Advanced Biofuels ........................................................................................................................................... 153 

Gonzalo Figueroa-Torres, Constantinos Theodoropoulos 

Simulation and Life Cycle Assessment of Biodiesel Production from Micro Algae........................................ 155 

Ramalingam Subramaniam, Ian Ivey, Jade Young, Srinivasan Ambatipati 

Techno-Economic and Sensitivity Analysis of Aromatic and Alkene Production from Lignin Via 

Fast Pyrolysis and Catalytic Upgrading Coupled with Ethanol Production. .................................................... 156 

Alvina Aui, Alireza Saraeian, Yu Gao, Mark Mba Wright, Marcus Foston, Brent H. Shanks 

Machine-Learning Reduced Order Model for Cost and Emission Assessment of a Pyrolysis ......................... 157 

Olumide Olafasakin, Yahan Chang, Alberto Passalacqua, Shankar Subramaniam, Robert 

Brown, Mark Mba Wright 

Evaluation of the Economic Viability and Sustainability of Autothermal Pyrolysis Sugars Through 

Computation and Machine Learning ................................................................................................................ 159 

Arna Ganguly, Robert Brown, Mark Mba Wright 

A Comparative Modeling Analysis of Electromicrobial Production Process Strategies .................................. 160 

Anthony Abel, Jeremy Adams, Douglas S. Clark 

Middle Distillates from Ethanol-Technoeconomic and Life CYCLE Assessment ........................................... 161 

Juan Manuel Restrepo-Florez, Paolo Cuello Penaloza, Emmanuel Canales, George Huber, 

Christos Maravelias 

Investigation of Suitable Technologies & Solvents for Bio-Ethanol Dehydration with the Help of 

Aspen. ............................................................................................................................................................... 162 

Saksham Pathrol, Muskaan Lahariya, Vikas Kumar Sangal 



Life-Cycle Analysis of Low-Carbon Hydrogen Supply Pathways for the Provision of Heat in 

Buildings .......................................................................................................................................................... 163 

Nixon Sunny, Piera Patrizio, Niall Mac Dowell 

Decarbonizing Industrial Heat: The Potential of Low Carbon Technologies in Chemicals 

Manufacturing .................................................................................................................................................. 165 

Carrie Schoeneberger, Jennifer B. Dunn, Eric Masanet 

Green Hydrogen from PEM Electrolysis: Uncovering Its Worldwide True Cost and Production 

Boundaries When Accounting for Intermittency .............................................................................................. 166 

Diego Freire, Andres Gonzalez Garay Sr., Thorsteinn Halfdanarson, Caroline Ganzer, Piera 

Patrizio, Niall Mac Dowell 

Comprehensive Process and Environmental Impact Analysis of Integrated DBD Plasma Based Fuel 

Synthesis ........................................................................................................................................................... 168 

Jonas Baltrusaitis 

Low-Pressure Microwave Assisted Ammonia Synthesis – Evaluation of Novel Separation 

Technologies, Plant-Wide Process Design, and Technoeconomic Analysis .................................................... 169 

Opeyemi Ogunniyan, Chirag Mevawala, Yuxin Wang, Debangsu Bhattacharyya, Jianli Hu 

National Priorities in the Net-Zero Transition of Electricity Systems: Policy and Technology 

Dimensions ....................................................................................................................................................... 171 

Yoga Wienda Pratama, Niall Mac Dowell 

Could Benzyl Hydroxyl Shielding Promote the Radical Induced Pyrolysis of Lignin? ................................... 174 

Yuyang Fan, Ming Lei, Chao Liu, Rui Xiao 

Decarbonising the UK Heating Sector: A Whole-Energy System Analysis ..................................................... 176 

Matthias Mersch, Nixon Sunny, Christos N. Markides, Niall Mac Dowell 

Techno-Economic Assessment of Three Potential Pathways for Biomass Liquefaction ................................. 178 

Akash Kailas Patil, Pahola Thathiana Benavides, Dale Monceaux, Abigail Engelberth 

Altering Physico-Chemical Properties of Pine-Derived Carbon Quantum Dots by Changing 

Hydrothermal Treatment Conditions ................................................................................................................ 179 

Thomas Quaid, Toufiq Reza 

Understanding the Effects of Mixed Municipal Solid Waste Streams on HTL Product 

Characteristics .................................................................................................................................................. 180 

Heather LeClerc, Michael T. Timko, Andrew R Teixeira 

Adsorption Kinetics Studies of Catalytic HTL Derived Biochar ..................................................................... 182 

Khang Huynh, Bharath Maddipudi, Vinod Amar, Anuradha Shende, Rajesh Shende 

Magnesium Oxychloride Formation Kinetics and Enhanced Water Stability for Sustainable 

Building Materials Applications ....................................................................................................................... 183 

Christopher Kitchens, Saumye Vashishtha 

Optimization of TEG Dehydration Process in Natural Gas Processing Under Metamodel 

Uncertainty ....................................................................................................................................................... 184 

Rajib Mukherjee, Urmila Diwekar 

Mapping Environmental and Economic Analysis of Decentralized Cogeneration Energy 

Management Centers ........................................................................................................................................ 185 

Nina Monteiro, Thomas Adams II 



Development of an Interactive Software Tool for Designing Industrial Solvent Recovery Processes ............. 187 

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 ..................................... 190 

Christine Parrish, Hannah Murnen, Sudip Majumdar, Ning Shangguan 

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

Bosch Process ................................................................................................................................................... 191 

Gbemisola Ojo, Kyle Camarda 

Electrochemical Reduction of Nitrates to Ammonia on Oxide Derived Cobalt ............................................... 192 

Nishithan Balaji Chidambara Kani, Joseph Gauthier, Aayush Singh, Meenesh Singh 

Discovery of Catalysts for the Application of Nitrate Reduction and Water Purification Using 

Machine Learning Techniques ......................................................................................................................... 193 

Richard Tran, Duo Wang, Ryan Kingsbury, Anubhav Jain, Zachary Ulissi 

Controlling Electrocatalytic Nitrate Reduction to Ammonia Through Adsorption Energies ........................... 194 

Zixuan Wang, Danielle Richards, Sam Young, Bryan Goldsmith, Nirala Singh 

Advanced Reactor Design for Ammonia Production from Electrochemical Nitrogen and Nitrate 

Reduction ......................................................................................................................................................... 195 

Yifu Chen, Wenzhen Li 

Harnessing Mass Transport to Optimize Ammonia Production During Electrochemical Nitrate 

Reduction ......................................................................................................................................................... 196 

Jinyu Guo, Matthew J. Liu, William Tarpeh 

Enabling Nitrate Valorization to Ammonia Through Electrocatalyst Design .................................................. 198 

Marta Hatzell, JeongHoon Lim 

Computational Prediction of Polymer Solubilities and Its Application in Multilayer Plastic Film 

Recycling .......................................................................................................................................................... 199 

Panzheng Zhou, Kevin Sanchez-Rivera, George Huber, Reid Van Lehn 

Calibration of a CFD-DEM Fluidised Bed Simulation for Plastic Recycling Using Positron 

Emission Particle Tracking ............................................................................................................................... 200 

Dominik Werner 

Use of Waste Plastic in Asphalt Binder: Theoretically and Experimentally Justified Identification 

of Compatible Blends ....................................................................................................................................... 201 

Andrew Peters, Aniruddha Chowdhury, S.M. Rahat Rahman, Anwar Shafe, Roksana Hossain, 

Nazimuddin Wasiuddin 

A Model-Based Approach for the Shift from Batch to Continuous Production of Succinic Acid 

from Glycerol ................................................................................................................................................... 202 

Ioannis Zacharopoulos, Constantinos Theodoropoulos 

Low Temperature Reactors for Biomass Processing and Carbon Modification Using Atmospheric 

Pressure Plasmas .............................................................................................................................................. 204 

David Barlaz, David Ruzic 

Effect of Particle Size on Supercritical Water Gasification of Biomass ........................................................... 205 

Yukihiko Matsumura, Bailun Chen, Yuki Koshiishi 



Catalytic Deoxygenation of Rapeseed Oil into Drop-In Fuel Under Hydrothermal Condition 

Causing in-Situ Hydrogen Production .............................................................................................................. 206 

Masato Kouzu, Minato Kojima, Katsuyuki Mori, Haruka Ishida, Jun Suzuki 

Ash Adhesion on Inconel Mesh During Bamboo Powder Combustion ........................................................... 213 

Kenichiro Tanoue, Kazuma Takata, Nao Umehara, Morihisa Yokota, Toyoaki Niki 

Delineating and Controlling the Electrode-Electrolyte Interfacial Reactions in High Energy Density 

Batteries ............................................................................................................................................................ 214 

Arumugam Manthiram 

Investigating Li-Ion Behavior in ALD Coated NMC Cathode Materials Via Molecular Dynamics ................ 215 

Julie Nguyen, Krishan Kanhaiya, Katarina Odak, Hendrik Heinz, Alan Weimer 

Reserve Lithium-Ion Batteries for Lithium-Ion Free Cathodes ........................................................................ 216 

Mihit Parekh, Manikandan Palanisamy, Vilas G. Pol 

Toward Rapid Chemical Process-Based Life Cycle Inventory Data Generation: From Modeling 

Frameworks to Simulation to Machine Learning ............................................................................................. 217 

Abhijeet Parvatker, Matthew Eckelman 

Planetary Boundaries, Ecosystem Services, and Life Cycle Assessment – Novel Insight by a Case 

Study and Computational Framework .............................................................................................................. 220 

Ying Xue, Bhavik Bakshi 

Estimating the Greenhouse Gas Emissions Payback Period of Planned Offshore Wind Energy 

Using Multiregional, Environmentally Extended Input-Output Analysis ........................................................ 222 

Isha Sura, Miriam Stevens, Shweta Singh, Apoorva Bademi 

A Hierarchical Techno-Ecological Decision Procedure for Sustainable Design .............................................. 223 

Michael Charles, Bhavik Bakshi 

Reinventing the Chemical/Materials Company: Transitioning to a Sustainable Circular Enterprise ............... 224 

George Stephanopoulos, Bhavik Bakshi, George Basile 

A Multi-Scale Systems Engineering Approachtowards Sustainable Energy Transition Strategies .................. 225 

Efstratios N. Pistikopoulos 

System-Level Approaches for Intensifying the CO2 Electrolysis Process ....................................................... 226 

Saket Sanjay Bhargava, Daniel Azmoodeh, Prithviraj Chumble, Sujay Someshwar, Paul Kenis 

Sustainable Synthesis of NH­3 Via Electrochemical Reduction of N2 on an Earth Abundant Cu Gas 

Diffusion Electrode at Ambient Conditions ..................................................................................................... 227 

Nishithan Balaji Chidambara Kani 

Thiol-Functionalized Hyper-Cross-Linked Milk Protein Polymers for Mercury Removal .............................. 228 

Maryam Davaritouchaee, Ahmadreza Khosropour, Alireza Abbaspourrad 

Effect of Selective Impurities on Carbon Capture from Biogas Using Deep Eutectic Solvents ....................... 229 

Thomas Quaid, Toufiq Reza 

Design, Simulation, and Validation of 3-D Printed Hydrocyclones for Microbial Cell Concentration ........... 230 

Aiden Truettner, Elizabeth Hoekstra, Jacob Franz, Ravneet Kaur Kailey, Joshua Pearce, 

Rebecca Ong 



Switching Bioprocesses into Zero-Waste Virtual Power Plants by Flexible Operation of 

Electrochemical pH-Swing Extraction Processes ............................................................................................. 231 

Marcel Gausmann, Andreas Jupke 

Electrokinetic Modeling of Salt Transport and Rejection in Graphene Oxide Nanofiltration 

Membranes ....................................................................................................................................................... 233 

Zhongzhen Wang, Qiang Fu, Chunyan Xu, Chen MA, Scott A. Sinquefield, Meisha L. Shofner, 

Sankar Nair 

Process Design and Scale-Up Study for the Production of Polyol-Based Biopolymers from Sawdust ........... 234 

Jose Enrique Roldán-San Antonio, Edgar Martin Hernandez, Rodrigo Briones, Mariano 

Martin 

Phasins Employed by Rhodopseudomonas Palustris CGA009 for Bioplastic Production from 

Lignocellulosic Biomass .................................................................................................................................. 236 

Brandi Brown, Dianna Long, Cheryl Immethun, Mark Wilkins, Rajib Saha 

Engineering Functional Materials from Cellulose Nanocrystals by Exploring Their Structure and 

Property Relationships ...................................................................................................................................... 237 

Ananya Ghosh, ZhongYang Cheng, Zhihua Jiang 

Discovery and Development of New Sustainable Polyesters from Biomass .................................................... 238 

Wontae Joo, Sarah Av-Ron, K’yal Bannister, Omar Tantawi, Desiree Plata, Kristala Prather, 

Bradley Olsen 

Chemical Upcycling of Waste Polyolefinic Plastics to Low-Carbon Synthetic Naphtha for Closing 

the Plastic Use Loop ......................................................................................................................................... 239 

Leilei Dai Sr., Nan Zhou, Paul Chen, Roger Ruan Sr. 

Deconstruction of Waste Polyethylene into Liquid Hydrocarbon Fuels and Lubricants Over Ru 

Catalyst ............................................................................................................................................................. 243 

Hongfei Lin 

Over Half a Century of Protecting the Environment Through Various Policies, Administrations, 

Successes, & Failures; An Overview of 50+ Years of EPA Regulations and Standards .................................. 244 

Ashley Pennington, Robert Peters 

Decarbonising Residential Heating: Cost-Benefit Analysis to Support Policy Design .................................... 245 

Jennifer Penman, Sheila Samsatli 

Improving the Economics of Industrial Battery Storage: A Proactive Policy and Management 

Approach .......................................................................................................................................................... 246 

Blake Billings, Anne Dougherty, Nestor Camacho, Kody Powell 

Enabling Low Carbon Hydrogen Production Using Resource Integration Approach ...................................... 247 

Yasir Ibrahim, Dhabia Al-Mohannadi 

The Effect of Geological Properties of Underground Storage on Its Suitability for Inter-Seasonal 

Storage of Hydrogen and Its Role in Achieving Net Zero ................................................................................ 248 

Natasha Marino, Jennifer Penman, Sheila Samsatli 

Stone-Wales Defect-Rich Carbon-Supported Dual-Metal Single Atom Sites for Zn-Air Batteries ................. 249 

Kishwar Khan, Zhengtang Luo, Khalil Amine 

Determination of Safety Parameters in Lithium-Ion Batteries ......................................................................... 250 

Surendra Singh 



Silica Gel/ MgSO4 Hybrids for Thermal Energy Storage ................................................................................ 251 

Suboohi Shervani, F Handan Tezel 

Thermochemical Heat Recuperation for Compressed Air Energy Storage ...................................................... 252 

Fuqiong Lei, Like Li, Eric Million, David Korba, Kelvin Randhir, Nick AuYeung 

Exploring the Role and Value of Grid-Scale Energy Storage in Deep Decarbonisation .................................. 253 

Caroline Ganzer, Yoga Wienda Pratama, Niall Mac Dowell 

Data-Driven Incipient Fault Management for Proton Exchange Membrane Fuel Cell .................................... 256 

Bhavana Bhadriraju, Joseph Kwon, Faisal Khan 

Experimental and Theoretical Studies of an Iron-Based Oxygen Carrier with a Core-Shell Structure 

of Fe2O3@CeO2 for Chemical Looping Biomass Gasification ...................................................................... 258 

Afsaneh Khajeh, Hessamedin Naeimi, Lijun Wang, Abloghasem Shahbazi 

One-Step Catalytic Fast Hydropyrolysis and Upgrading of Biomass to Biofuels Using MCM-

41/ZSM-5 Composites...................................................................................................................................... 259 

Lei Yu, Azeem Farinmade, Oluwole Ajumobi, Vijay T. John, Julia A. Valla 

CFD Model Investigation of Syngas Production Process Through Chemical Looping Gasification 

of Biomass in Fluidized Bed Reactor ............................................................................................................... 261 

Hessamedin Naeimi, Afsaneh Khajeh, Lijun Wang, Abloghasem Shahbazi 

Upcycling Plastic Waste into Plastic Derived Cooking Fuel in Developing Countries .................................... 262 

Shelby Browning, Jeffrey Seay, Betsy Beymer-Farris 

A Comparison of Solar Methanol and Ammonia Production Explicitly Accounting for 

Intermittency .................................................................................................................................................... 263 

Caroline Ganzer, Niall Mac Dowell 

Decarbonisation of Power and Industry in the UK ........................................................................................... 265 

Caroline Ganzer, Niall Mac Dowell 

Remediating Corn Ethanol Waste Stillage with Chlorella Vulgaris ................................................................. 268 

Ankit Nayar, Kelvin Elgar, Prasad Pawar, Melody Youwakim, Clayton Jeffryes 

A Community-Level Energy Planning Model for the Dynamic Optimization of Waste-To-Gas and 

Waste-To-Power Anaerobic Digestion Supply Chains .................................................................................... 269 

Irene Mas Martin, Alvina Aui, Lisa Schulte, Mark Mba Wright 

CO2 Capture Using Amine-Functionalized Fumed Silica Via Molecular Layer Deposition ........................... 270 

Hailey Loehde-Woolard, Annika Lai, William McNeary IV, Jessica Burger, Robert Pfeffer, 

Alan Weimer 

Lignin-First Strategy for Upgrading Lignin into Value-Added Products: Maximizing Feedstock 

Utilization ......................................................................................................................................................... 272 

Canan Sener, Miguel Perez, German Umana, Shamik Misra, Christos Maravelias, Steven D. 

Karlen, Timothy J. Donohue, Daniel R. Noguera, John Ralph 

Water Retention Value as a Characterization Approach for Predictive Modeling of Corn Stover 

Deconstruction .................................................................................................................................................. 274 

William Otto, Dylan Cousins, David Hodge 

Pretreatment of Used Cooking Oils and Recovery of Free Fatty Acids Via Liquid-Liquid Extraction 

in a Falling Film Contactor ............................................................................................................................... 275 

Juliana Cardenas, Alvaro Orjuela, Paulo Narvaez, Benjamin Katryniok, James Clark 



The Hybrid Kinetic-Optimization Modeling and Machine-Learning (ANN and SVM) of Biomass 

(Maple Leaf) Pyrolysis ..................................................................................................................................... 277 

Hui Liu, Muhammad Ahmad, Hesham Alhumade, Shivkumar Bale, Ali Elkamel 

Optimization Framework for the Electroreduction of CO2 into Chemicals ..................................................... 278 

Ana Somoza Tornos, Omar J. Guerra, Wilson A. Smith, Bri-Mathias Hodge 

Material Property Targets for Emerging Adsorptive Water Treatment and Resource Recovery 

Systems ............................................................................................................................................................. 280 

Elvis Eugene, William Phillip, Alexander Dowling 

Integrated Waste-To-Energy and Energy Management Platform: A Demonstration in an Eco-

Industrial Park .................................................................................................................................................. 282 

Lanyu Li, Laura Ong, Mei Qi Lim, Markus Kraft, Xiaonan Wang 

Design and Integration of Thermal Energy Storage Systems for Power Plants ............................................... 283 

Mengdi Li, Akhilesh Gandhi, Manali S. Zantye, M M Faruque Hasan 

A Multiscale Electro-Chemical Model for Simulating Dendrite Formation in Lithium-Ion Batteries ............. 285 

Hyeonggeon Lee, Niranjan Sitapure, Maria Stefany Angarita-Gomez, Perla B. Balbuena, 

Sungwon Hwang, Joseph Kwon 

Computationally Efficient Distillation Energy Targeting Model for Superstructure-Based Process 

Synthesis ........................................................................................................................................................... 287 

Joonjae Ryu, Christos Maravelias 

Dynamic Simulation of an Ammonia Synthesis Plant Fed by Stranded Natural Gas in Aspen Hysys ............ 289 

Laron Burrows, George Bollas 

Effects of Microporous Structure on Transient Diffusion and Adsorption of Hydrolytic Enzymes 

into Biomass ..................................................................................................................................................... 291 

Saketh Merugu 

Characterization of Cellulose Biopolymer Synthesizing Enzymes Reconstituted in Vitro .............................. 292 

Dharanidaran Jayachandran, Shishir Chundawat 

Lignin Valorization by Integrating Chemical Depolymerization and Microbial Funneling: New 

Strategies to Produce 2-Pyrone-4,6-Dicarboxylic Acid.................................................................................... 293 

Canan Sener, Miguel Perez, German Umana, Shamik Misra, Christos Maravelias, Steven D. 

Karlen, Timothy J. Donohue, Daniel R. Noguera, John Ralph 

Understanding the Impact of High Solids Loadings on Deconstruction of Celf Pretreated Poplar by 

C. Thermocellum Consolidated Bioprocessing (CBP) ..................................................................................... 295 

Priyanka Singh, Evert K. Holwerda, Maria Pena, Yining Zeng, Yunqiao Pu, Christian 

Alcaraz, Yannick J. Bomble, Lee R. Lynd, Charles M. Cai, Charles E. Wyman 

Comparison of Five Acetogens for Production of C2 – C6 Alcohols and Acids from CO2 ............................ 296 

Rahul Thunuguntla, Hasan Atiyeh, Raymond L. Huhnke, Ralph S. Tanner 

System-Level Analysis of Isobutanol Production in Lignocellulosic Biorefineries ......................................... 297 

Arthur Eduardo Pastore De Lima, Brandon Paul, Christos Maravelias 

Synthesis of Bio-Sourced 4,4'-Dimethylbiphenyl ............................................................................................ 299 

Mi Jen Kuo, Hong Je Cho, Yannick Kurz, Raul Lobo 



Meso-Scale Studies of Simultaneous-Isomerization-Reactive-Extraction of Glucose to Fructose in a 

Flow Reactor .................................................................................................................................................... 300 

Ravikumar Gogar, Jeremy Schreur, Sridhar Viamajala, Patricia Relue, Sasidhar Varanasi 

Hydrolysis of Bio-Oil Anhydrosugars Derived from Autothermal Pyrolysis of Cellulosic Biomass .............. 301 

Arpa Ghosh, Jake K. Lindstrom, Jessica Brown, Ryan G. Smith, Robert Brown 

Preparation of Pt/ZrO2 Catalyst with Different Morphologies for the Selective Hydrogenation of 

Vegetable Oil .................................................................................................................................................... 302 

Minghao Zha, Hao Yan, Yibin Liu, Feng Xiang, Chaohe Yang 

Aqueous Phase Reforming of Glycerol for Production of Hydrogen Over Non-Noble Metal Nano-

Catalysts ........................................................................................................................................................... 303 

Liu Jiefeng, Yu Xiao, Jinyao Wang, Yushan Li, Guangyu Zhang, Mengyuan Liu, Dongpei 

Zhang, Yiyao Du, Wenxiang Zhang, Chaohe Yang, Xin Jin 

A Study of Thermal Management in Commercial Face Masks ........................................................................ 304 

Nabila Shamim, Utomwen Irabor, Ariful Bhuiyan 

Synthetic Biology Platforms for the Sustainable Production of Superior Flavor and Fragrance 

Ingredients ........................................................................................................................................................ 305 

Ernesto Simon 

On the Quantitative Investigation of the Antimicrobial Efficacy of Grape Seed Extracts Against 

Food-Related Bacterial Pathogens. ................................................................................................................... 306 

Melina Kitsiou, Jorge Gutierrez-Merino, Katherine Costello, Simon Grewal, Eirini Velliou 

Systematic Screening of Materials for Consumer Products Using Semantically Enabled LCA ...................... 308 

Melina Psycha, Christos Mihalopoulos, Filopoimin Lykokanellos, Antonios Kokosis 

Innovating a Bendable Concrete Railroad Tie with Enhanced Fatigue Durability Via CO2 

Utilization ......................................................................................................................................................... 309 

Weihsiu Hu, Duo Zhang, Victor C. Li, Brian R. Ellis 

Efficient Deoxygenation of Sludge Vegetable Oil Over Bimetallic Doped Activated Carbon 

Catalyst for the Production of Green-Diesel-Like Fuel .................................................................................... 310 

Alsultan Abdulkareem, Nurul Asikin Mijan, Siti Zulaika Razali, Robiah Yunus 

Bio-Based Amines Production Via Selective Deoxygenation of N-Containing Biomass ................................ 311 

Hongfei Lin 

The Role of Water in the Hydrodeoxygenation of 5-Hydroxymethylfurfural from Lignocellulosic 

Feedstocks ........................................................................................................................................................ 312 

Zhaoxing Wang, Abhay Athaley, Marianthi Ierapetritou, Dionisios Vlachos 

Nutrient Recovery and Fuel Precursor Production from Extracted Algae Residues Using Mild 

Oxidative Treatment ......................................................................................................................................... 313 

Tobias Hull, Jacob S. Kruger, Kameron Adams, Tao Dong, Nicholas J. Nagle, Philip Pienkos 

Supported Amine Adsorbents for CO2 Capture Via Particle Molecular Layer Deposition ............................. 314 

Hailey Loehde-Woolard, Annika Lai, William McNeary IV, Jessica Burger, Robert Pfeffer, 

Alan Weimer 

Migration-Assisted Water Gradient Process for a Continuous CO2 Capture ................................................... 316 

Rohan Sartape, Aditya Prajapati, Meenesh Singh 



Instantaneous Nucleation of Carbon Dioxide Hydrates Using Magnesium ..................................................... 317 

Aritra Kar, MS, Palash Acharya, Awan Bhati, Ashish B. Mhadeshwar, Pradeep 

Venkataraman, Timothy Barckholtz, Hugo Celio, Filippo Mangolini, Vaibhav Bahadur 

Mass Transfer Intensification Using 3D Printing Novel Dynamic Polarity Packing for Post 

Combustion Carbon Capture ............................................................................................................................ 320 

Min Xiao, Moushumi Sarma, Jesse Thompson, Kunlei Liu 

Systematic Chem-Informatics and Machine Learning Studies for Gas Permeability and Selectivity 

in Polymers ....................................................................................................................................................... 323 

Wei Shi, Surya Tiwari, Samir Budhathoki, Janice A. Steckel, Ali Sekizkardes, Lingxiang Zhu, 

Shouliang Yi, Victor A. Kusuma, Kevin P. Resnik, David Hopkinson 

Costs and CO2 Sequestration Potential of Near-Term and Long-Term Implementation of Bio-

Energy with Carbon Capture and Storage (BECCS) in the U.S. ...................................................................... 324 

Abishek Kasturi, Sotira Yiacoumi, Costas Tsouris, Joanna McFarlane, Ingrid Busch, Michael 

Hilliard, Matthew Langholtz 

Waste Activated Sludge Valorization for Short-Chain Fatty Acids Production by Integrated 

Electro-Alkaline Treatment .............................................................................................................................. 325 

Maasoomeh(Masi) Jafari, Gerardine G. Botte 

PH Effects on Factors Influencing Nutrient Removal and Recovery from Synthetic Animal Waste 

Via Chemical and Electrochemical Techniques ............................................................................................... 326 

Babatunde Ojoawo, Jason Trembly, Damilola Daramola 

Systematic Evaluation of Emerging Wastewater Nutrient Removal and Recovery Technologies to 

Inform Practice and Advance Resource Efficiency .......................................................................................... 327 

Anna Kogler, McKenna Farmer, Julia A. Simon, Sebastien Tilmans, George Wells, William 

Tarpeh 

A Circular Economy Systems Engineering Framework for the Optimization of Food Supply Chains ............ 329 

Styliani Avraamidou, Stefanos Baratsas, Efstratios N. Pistikopoulos 

Options for Reuse Or Recycling of Wind Turbine Blades ............................................................................... 330 

Eberhard Lucke 

Use of Responsible R2 (Reuse and Recycling) Practices for Sustaiable Ewaste Supply Chain ....................... 331 

Ashit Dalal 

Capturing Spatial, Temporal and Technological Detail in Hydrogen Supply Chains by a Bilevel 

Optimization Strategy ....................................................................................................................................... 333 

Victor Cantu Medrano, Eduardo Carrera, Antonin Ponsich, Catherine Azzaro-Pantel 

Strength and Elastic Properties of Corn Stover Stalks ..................................................................................... 336 

Tiasha Bhattacharjee, Jordan Klinger, Susan Carilli, Yidong Xia, Vicki Thompson 

Selective Oxidation of Glycerol to Glycolic Acid Over Hignly Efficient Fe/TiO2 Catalysts .......................... 337 

Fanyu Meng, Hao Yan, Feng Xiang, Yibin Liu, Chaohe Yang 

Chemical Composition Study for Eggshells of Different Categories ............................................................... 338 

Md. Abdur Rakib, Md. Iqbal Hossain 

Metal Recovery Using Oxalate Chemistry: Recycling of Lithium-Ion Batteries and Refining of 

Bauxite Ore....................................................................................................................................................... 339 

Ankit Verma, Alexander J. Henne, David R. Corbin, Mark Shiflett 



Overview of the Fcic ........................................................................................................................................ 340 

Edward Wolfrum 

Good Enough for Biotech, Good Enough for Biofuels: A Risk-Based Approach to Managing 

Biomass Feedstock Variability ......................................................................................................................... 341 

Beau Hoffman, Liz Moore, Mark Elless, Edward Wolfrum 

Impact of Material Attributes on Mill Throughput and Performance ............................................................... 342 

Jordan Klinger, Tiasha Bhattacharjee, Neal Yancey, Yidong Xia, Vicki Thompson 

Tool Wear Analysis and Mitigation for Various Biomass Comminution Systems .......................................... 343 

Jun Qu, Kyungjun Lee, Lianshan Li, David Lanning, Jeffrey A. Lacey, George Fenske, Peter 

Blau, James Keiser, Oyelayo Ajayi, Vicki Thompson 

Advanced Analytical Methodologies Enable Feedstock Screening and Correlation to Pyrolysis 

Yields and Catalytic Upgrading ....................................................................................................................... 344 

Steven Rowland, Calvin Mukarakate, Jordan Klinger, Daniel Carpenter 

Biomass Fast Pyrolysis Vapor and Bio-Oil Upgrading: Catalyst Deactivation and Its Correlation 

with Feedstock Properties ................................................................................................................................. 345 

Huamin Wang, Daniel Santosa, Suh-Jane Lee, Igor Kutnyakov 

Applications of Phytoremediation for Catalytic Enhancement of Biocarbon Towards 

Supercapacitors ................................................................................................................................................ 346 

Katelyn Shell, Shaan Vohra, Dylan Rodene, Ram Gupta 

Electrochemical Studies on Graphitized Biocarbon Derived from Hydrothermally Liquefied Low 

Ash Content Corn Stover .................................................................................................................................. 347 

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

Electrocatalyst Development for Making Ammonia from Air and Water at Ambient Condition .................... 348 

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 ......................................... 349 

Zachary Schiffer, Karthish Manthiram 

Enhanced CO2 Electroreduction to CH4 and C2H4 Via Selective Proton Transfer ........................................ 350 

Marcel Schreier 

Recent Progress on the Development of a Virtual Feedstock Preprocessing & Handling Laboratory ............. 351 

Yidong Xia, Wencheng Jin, Jordan Klinger, Tiasha Bhattacharjee, Vicki Thompson 

Modelling a Compressible Packed Bed Flow-Through Deacetylation Reactor for Corn Stover 

Pretreatment ...................................................................................................................................................... 352 

Yudong Li, Xiaowen Chen, David A. Sievers 

Multi-Scale Fast Pyrolysis Simulation Framework for Varied Biomass Feedstocks ....................................... 353 

Liqiang LU, Xi Gao, Mehrdad Shahnam, William Rogers 

Technoeconomic and Sustainability Impacts of Feedstock Variability and Mitigation Within the 

Biomass-To-Fuels Value Chains for Corn Stover and Forest Residues ........................................................... 354 

Steven Phillips, Erin Webb 

TEA Modeling to Quantify Economic Implications for Biorefinery Processing of Isolated 

Anatomical Fractions of Corn Stover ............................................................................................................... 355 

Ryan Davis, Ian McNamara, Andrew Bartling 



Dynamic Life-Cycle Analysis of Fast Pyrolysis Conversion: Implications on Strategies to Manage 

Feedstock Variability and Improve Sustainability ............................................................................................ 356 

Hao Cai, Longwen Ou 

Resilience in the Face of COVID-19: Managing a User Program at the Molecular Foundry .......................... 357 

Shannon Ciston 

Global Supply Chain Optimization for COVID-19 Vaccines Under Covax Facility ....................................... 361 

Apoorva Katragadda, Xiaonan Wang, Iftekhar Karimi 

Sustainability and Resiliency Assessment for Industrial Synergies Between Renewable Energy and 

Chemical Production ........................................................................................................................................ 363 

Apoorva Bademi, William Farlessyost, Miriam Stevens, Shweta Singh 

A Community-Level Energy Planning Model for the Dynamic Optimization of Waste-To-Gas and 

Waste-To-Power Anaerobic Digestion Supply Chains..................................................................................... 364 

Irene Mas Martin, Alvina Aui, Lisa Schulte, Mark Mba Wright 

Asset Integrity Management (AIM) for Hydrogen: Major Incident Risk Reduction by Integrating a 

Risk-Based Safety Approach ............................................................................................................................ 365 

Gareth Ellor 

More Haste, Less Speed: Proportionate Supply Chain Risk Management for the Accelerating 

Hydrogen Economy .......................................................................................................................................... 366 

Gareth Ellor 

The Role of Carbon Capture in Meeting Net-Zero Carbon Goals .................................................................... 367 

Jennifer Wilcox 

Clean Energy and Decarbonization Research, Development and Demonstration at Oak Ridge 

National Laboratory .......................................................................................................................................... 368 

Xin Sun 

Getting to Zero Emissions: The Need for Nuclear Energy ............................................................................... 369 

Ripudaman Malhotra 

High-Temperature Co-Electrolysis of CO2 and H2o on Lanthanum Ferrite-Type Perovskite Oxide 

Cathodes ........................................................................................................................................................... 370 

Dhruba Jyoti Deka, Seval Gunduz, Jaesung Kim, Matt Ferree, Taylor Fitzgerald, Yingjie Shi, 

Jean-Marc Millet, Jeffrey T. Miller, Anne Co, Umit S. Ozkan 

Combined Alkali Treatment and Anaerobic Storage in Corn Stover Enhances Reactivity and 

Surface Energy Properties ................................................................................................................................ 371 

Lynn Wendt, Bradley Wahlen, Troy Semelsberger, Juan Leal, Corey Pilgrim, Michelle Walton 

Air-Classification of Forest Residues for Beneficiated High Temperature Conversion Feedstock .................. 372 

Jordan Klinger, Neal Yancey, Rachel Emerson, Yidong Xia, Tiasha Bhattacharjee, Susan 

Carilli, Vicki Thompson 

Population Balance of Knife Milled Corn Stover ............................................................................................. 373 

Tiasha Bhattacharjee, Jordan Klinger, Susan Carilli, Vicki Thompson, Neal Yancey 

Simulating the Operational Effect of Particle Scale Impacts on Deconstruction Energy of Pine 

Residues. .......................................................................................................................................................... 374 

Damon Hartley, David Thompson, Matthew Wiatrowski, Abhijit Dutta 



Optimal Depot Size and Location Selection in Biofuel Supply Chain Under Temporal and Spatial 

Variabilities Over a 10-Year Period ................................................................................................................. 375 

Yingqian Lin, Roni Mohammad, David Thompson, Damon Hartley 

Nuclear Powered Biorefineries: A Nationwide Supply Chain Analysis ........................................................... 376 

Tasmin Hossain, Daniela Jones, Charles Forsberg, Bruce Dale, Lynn Wendt 

Optimal Design of Controlled Environment Agricultural Systems Under Market Uncertainty ....................... 377 

Shaylin Cetegen, Matthew Stuber 

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

Cloud Based Computational Tool .................................................................................................................... 380 

William Farlessyost, Apoorva Bademi, Shweta Singh 

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

Energy Efficiency Optimization. ...................................................................................................................... 381 

DongJin Lee, Youngtak Cho, Sungwon Hwang 

Upcycling Food Waste for Hydrogen Storage: Technoeconomic Assessment ................................................ 383 

Al Ibtida Sultana, Toufiq Reza 

Economic and Environmental Impact of Biochar Addition on Anaerobic Digestion Process ......................... 384 

Md Mosleh Uddin, Zhiyou Wen, Mark Mba Wright 

Optimizing Syngas Production Process by Downdraft Gasifier Using Response Surface 

Methodology .................................................................................................................................................... 385 

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 .......................... 386 

Semie Kim, Young-Il Lim 

A Capital and Energy Efficient Alternative Emissions Control Technology for Controlling 

Emissions Using Bead Activated Carbon ......................................................................................................... 387 

Kim Tutin, Harold Cowles, John Berger 

Process Optimization of Ion Exchange Processes for CO2 Mineralization Utilizing Industrial Waste 

Streams ............................................................................................................................................................. 407 

Steven Bustillos, Raghavendra Ragipani, Dale Prentice, Bu Wang, Gaurav Sant, Dante 

Simonetti 

Sustainable Processing of Composite Materials ............................................................................................... 409 

Daniel Kopp, Kevin Blinn, Jun Wang, Daniel McMullen, Surojit Gupta, Richard E. Riman 

Field Demonstration of the ReversaTM Mineral Carbonation Process Using Coal and Natural Gas 

Flue Gas Streams .............................................................................................................................................. 410 

Dale Prentice, Iman Mehdipour, Stephen Raab, Gabriel Falzone, Narayanan Neithalath, 

Dante Simonetti, Gaurav Sant 

High-Efficiency Capture and Utilization of CO2 from Flue Gas Using Algae-Based Amino Acid 

Salt Solution ..................................................................................................................................................... 412 

Wei Liao, Sibel Uludag-Demirer, PoJen Hsiao, Ashley Cutshaw, Annaliese Marks, Milton 

Smith, Nathan Verhanovitz, Yan Liu 

Premium Animal Feed from Filamentous Algae Grown on Florida Power Plant CO2 .................................... 413 

Tryg Lundquist, Ruth Spierling, John Benemann 



Combined Techno-Economic Analysis and Life Cycle Assessment of an Integrated Direct Air 

Capture System with Advanced Algal Biofuel Production .............................................................................. 414 

Eric Tan, Kylee Harris, Valerie Thomas, Jaden T. Johnston, Shavonn D'Souza, Christopher 

W. Jones, Eric W. Ping, Miles Sakwa-Novak, Yanhui Yuan, Ronald R. Chance 

Conversion of Plastic Waste to Fuel: Assessment of Technologies and Economics ........................................ 415 

Cesar Lubongo, Taylor Congdon, Paschalis Alexandridis 

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

Extruder ............................................................................................................................................................ 416 

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 ............................................................................................................................. 418 

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 ........................................................... 419 

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 ........................................................................ 420 

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

Utilization of Marble Dust as a Concrete Additive to Enhance Its Properties .................................................. 421 

Sejal Ahuja, Manpreet Singh, Utkarsh Maheshwari 

Ionic Liquid Initiated New CO2 Reactions for the Orginc Synthesis and Conversion ..................................... 422 

Zhe Wang, William Winchestor, Zhongyuan Huang, Kevin Riley 

Life Cycle Analysis Tools to Evaluate Environmental Footprint of Carbon Utilization Projects .................... 423 

Sheikh Moni, Matthew Jamieson, Timothy Skone 

CO2 Electrolyzer to Produce Formic Acid at Industry Relevant Current Density ........................................... 425 

Richard Masel, Hongzhou Yang, Jerry Kaczur 

Electrochemical Reduction of Carbon Dioxide by Means of Transition Metal Infiltrated Cathodes 

in Solid Oxide Electrolyzer Cells ..................................................................................................................... 426 

Ahmad Abu Hajer, Andrew Kasick, Samgopiraj Velraj, Damilola Daramola, Jason Trembly 

Carbon Dioxide Electrolyzer Scale Up and Commercial Opportunity ............................................................. 428 

Kendra Kuhl, Etosha Cave, Nicholas Flanders, Sichao Ma 

Microwave-Assisted Dry Reforming for Energy Efficient CO2 and CH4 Conversion .................................... 429 

Douglas Kauffman 

Electrochemical CO2 Conversion to Formic Acid: Optimization of Production & Efficiency Via 

Operating Voltage Tuning and pH Regulation ................................................................................................. 430 

Jesse Thompson, Daniel Moreno, Ayokunle Omosebi, Keemia Abad, Kunlei Liu 

Selective Conversion of CO2 to CO at Low Temperatures Using Cu and Ni Catalysts Prepared by 

Combustion Synthesis Technique .................................................................................................................... 432 

Parisa Ebrahimi, Anand Kumar, Majeda Khraisheh 

Tandem Carbon Dioxide Electrolysis Process for Multicarbon Chemical Production ..................................... 433 

Feng Jiao 



Techno-Economic Evaluation of H2 Production Using Chemical Looping Dry Reforming ........................... 434 

Hari Mantripragada, Goetz Veser 

Chemical Looping CO2 Splitting and Methane Reforming for Low-Carbon-Footprint Chemical 

Synthesis ........................................................................................................................................................... 435 

Luke Neal, Sherafghan Iftikhar, Yunfei Gao, Fanxing Li 

Experimental Evaluation of a Solar Carbonation-Calcination Reactor Under Simulated High-Flux 

Solar Irradiation ................................................................................................................................................ 436 

Lifeng Li, Bo Wang, Roelof Pottas, Mahdiar Taheri, Mustafa Habib, Wojciech Lipinski 

Ultra Accelerated Aging and Characterization of Thin-Film Materials with Concentrating Light. ................. 438 

Konstantinos E. Kakosimos, Malek Helali, Mohammed Al-Hashimi, Athanasios G. 

Konstandopoulos 

Preliminary Reactor Design for High Temperature Discharge of Solid-State Thermochemical 

Energy Storage Particles ................................................................................................................................... 440 

Juvenal Alejandro Ortiz-Ulloa, Lucas Freiberg, Fuqiong Lei, Chuan Hao Tan, Nesrin Ozalp, 

Like Li, Kelvin Randhir, Joerg Petrasch, James F. Klausner, Nick AuYeung 

Thermal Energy Storage Using Sorption-Assisted Boudouard Processes ........................................................ 441 

Riley Choquette, Benjamin Phillips, Yu Miao, Annette von Jouanne, Alexandre Yokochi 

Concentrated Solar–Plasma Chemical Processing: Reactors Design and Implementations for CO2 

Decomposition .................................................................................................................................................. 442 

Juan Trelles 

North Dakota Carbonsafe – Early Successes .................................................................................................... 444 

Wesley Peck, Daniel Laudal, Shannon Mikula 

Effects of Carbonated Brine-Rock Interactions on Multiphase Flow Properties in Heterogeneous 

Sandstone ......................................................................................................................................................... 446 

Zuhao Kou, Heng Wang, Vladimir Alvarado, Charles Nye, Davin Bagdonas, Jonathan 'Fred' 

McLaughlin, Scott Austin Quillinan 

Experimental and Simulation Study of CO2 EOR and Associated Storage in a Naturally Fractured 

Reservoir .......................................................................................................................................................... 447 

Jin Zhao, Lu Jin, Nicholas Bosshart, Chenyu Wu, Yang Yu, Kegang Ling 

Increasing the Temperature and pH Range of Urease to Enable Biomineralization Sealing of Leaky 

Wells ................................................................................................................................................................. 449 

Arda Akyel, Anna Martinson, Robin Gerlach, Adrienne Phillips 

Chemo-Mechanical Impacts on Morrow B Sandstone Reservoir and Caprock in an Active CO2 

Injection Project, Farnsworth Field Unit, Texas. .............................................................................................. 452 

Benjamin Adu-Gyamfi, William Ampomah, Jiawei Tu, Qian Sun, Anthony Morgan 

Greenhouse Gas Emissions Life Cycle Analysis of Carbon Capture and Storage for Industrial 

Sources in the Midwest-Northeast United States ............................................................................................. 455 

Joel Sminchak, Manoj Kumar Valluri, Brandon Webster, Jarred Hawkins 

Machine Learning Applications for Geologic Data Integration and Operational Data Analysis in 

Geologic Carbon Dioxide Storage Systems ..................................................................................................... 456 

Srikanta Mishra, Brandon Hill, Autumn Haagsma, Neeraj Gupta 

Carbon Capture and Storage – the Risk and Rewards ...................................................................................... 458 

Gareth Ellor 



Exploration and Forecasting of Water Usage for Treatment Process Development in Small 

Disadvantaged Agricultural Communities ....................................................................................................... 459 

Yang Zhou, Muhammad Bilal, Jin Yong Choi, Yoram Cohen 

Quantitative Assessment of the Impact of COVID 19 in the Indian Power Sector Via Machine 

Learning ........................................................................................................................................................... 461 

Apoorva Katragadda, Manu Suvarna, Ziying Sun, Qianyu Chen, Choh Yun Bin, Iftekhar 

Karimi, Xiaonan Wang 

Energy Efficiency and GHG Emission of Manufacturing Zones: A Data-Driven Modeling and 

Analysis ............................................................................................................................................................ 463 

Mahboubeh Moghadasi, Yinlun Huang 

Methodological Study on Sustainability Assessment and Selection of New Technologies for 

Process Performance Improvement .................................................................................................................. 464 

Abdurrafay Siddiqui, Yinlun Huang 

Catalyst Choice Impacts Aromatic Monomer Yields and Selectivity During Hydrogen-Free 

Reductive Catalytic Fractionation .................................................................................................................... 465 

Jacob Kenny, David Brandner, Yuriy Roman, Gregg T. Beckham, James Medlin 

Terpene Oxidation Routes to Value-Added Bio-Based Chemicals Utilizing Heterogeneous 

Catalysis ........................................................................................................................................................... 467 

Hsi-Hsin Lin, Jedidiah Chukwusom, Brent H. Shanks 

Kinetics and Reactor Modeling of Volatile Fatty Acid Ketonization for Sustainable Aviation Fuel 

Production ........................................................................................................................................................ 468 

Jacob Miller, Glenn R. Hafenstine, Hannah Nguyen, Derek Vardon 

Mechanocatalytic Hydrogenolysis of a Model Lignin Ether ............................................................................ 469 

Andrew Tricker, Sean Najmi, Karoline L. Hebisch, Jason X. Kang, Carsten Sievers 

Seawater-Air-Sunlight Based Industrial Clusters for Carbon Dioxide Utilization ........................................... 470 

Elizabeth Abraham, Farah Ramadan, Dhabia Al-Mohannadi 

The Effect of Cultivation History on the Growth Phenotype of a Type I Methanotroph ................................. 471 

Kiumars Badr, Matthew Hilliard, Alisabeth Bradford, Q. Peter He, Jin Wang 

Improving Global Nitrogen Cycle Management Via Mechanochemical High Efficiency Urea 

Cocrystal Fertilizer Material Synthesis and Utilization .................................................................................... 474 

Manoj Silva, Jonas Baltrusaitis 

European Path Towards Carbon Neutrality by 2050 ........................................................................................ 475 

Roghayeh Dejan, Caroline Ganzer, Niall Mac Dowell 

Application of Membrane CO2 Absorber in NH4oh Looping Process for Enhanced Algae Growth .............. 477 

Feng Zhu, Xiaoshuai Yuan, Aaron Smith, Mark Crocker, Heather Nikolic, Kunlei Liu 

Co-Product Recovery in Wet Anaerobic Storage to Reduce the Cost of Algae Biomass for Fuels 

and Chemicals Production ................................................................................................................................ 479 

Bradley Wahlen, Hongqiang Hu, Birendra Adhikari, Lynn Wendt 

Simulations of Mixing and Radiative Interactions in Large-Scale Raceway Ponds for Algae 

Cultivation. ....................................................................................................................................................... 480 

John Parra-Alvarez, Hariswaran Sitaraman, Mohammad J. Rahimi, Jonathan Stickel, Lieve 

Laurens, Ruby Carrillo, Mark Deimund, Sarah Feicht, Joseph Weissman 



A Fed-Batch Mixotrophic Cultivation Strategy for Enhanced Biomass Growth and Metabolite 

Formation ......................................................................................................................................................... 481 

Gonzalo Figueroa-Torres, Jon Pittman, Constantinos Theodoropoulos 

Integrated Conversion of Algal Biomass to Fusel Alcohols and Optimization of Alcohol Mixture 

Composition for Maximum Fuel Economy/Efficiency in Light Duty Vehicles ............................................... 483 

Eric Monroe, Lily Behnke, Ryan Davis, Fang Liu 

Efficient Resource Recovery to Enhance Biomass Conversion ....................................................................... 484 

Yupo Lin, Jian Liu, Charles J. Freeman, Michael R. Thorson 

Author Index 

 




