Environmental Division 2021

Held at the 2021 AIChE Annual Meeting

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

ISBN: 978-1-7138-5705-1



Printed from e-media with permission by:

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

proceedings

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

An Optimization Framework for the Evaluation of Energy-Water Systems for Agricultural

N o] 0] Lo L1 o] TSRS

Marcello Di Martino, Sarah Namany, Styliani Avraamidou, Tareq Al-Ansari, Efstratios N.
Pistikopoulos

Practical Considerations of a Moringa Seed Coated Filter for Water Purification.............c.ccccooeneinivnenn

Stephanie Velegol, Laxmicharan Samineni, Manish Kumar

Fully Functional Large-Area Nanoporous Single Layer Graphene Membranes for Desalination and

VAT T g VT ) (o7 U] TR

Piran Kidambi

The Investigation of Industrial Crop Production in Arid REQIONS..........ccccireiiiiiiiiiinciic e

Sarah Alnouri, Nivinya Hemachandra, Beena Debnath, Vishmi Singhapura, Nafia Tasneem,
Hiba Namany, Dhabia Al-Mohannadi, Debalina Sengupta

Cobalt (11) Activated Sodium Percarbonate for the Degradation of Tetracycline Antibiotics by

Using Reactive Oxygen and High Valent-Cobalt OX0 SPECIES. ........cvvrvrvivrieieierese s

Muhammad Danish, Usman Farooq, Sajjad Ahmad, Syed Waqgas Ahmad, Shuguang Lu

Reactions of Viral Genomes During Disinfection and Advanced Oxidation: Kinetics and Product

o T gL ) fLor= L o] TR

Aleksandra Szczuka, Krista Wigginton

Catalytic Capacitive Deionization for Adsorption and Reduction of Aqueous Nitrate ...........ccccevererernne

Tanya Rogers, Sujin Guo, Leslie Arrazolo, Sergi Garcia-Segura, Michael S. Wong, Rafael
Verduzco

Effective Municipal Wastewater Treatment at Low-Cost Using Coagulation/Precipitation Followed

DY NANO-DISINTECHION ...oviiviie sttt e et e e et e b e besrestesreeneesee e eneees

Mohamed K. Mostafa, Ahmed S. Mahmoud, Mohamed T. Kamar, Maha M. El-Shafei, M.
Moussa, Robert Peters

Degradation of Phenol Derivatives Using Advanced Oxidation Process in Batch and Continuous

R T L I R =TE T (0] £

Mayur Yenkie

Bioelectrochemical Sulfate Reduction Enhanced Nitrogen Removal from Industrial Wastewater

Containing AMMONIA AN SUITALE ..o bbb

Jiagi Ren, Gaoming Wu, Zhongjian Li

Metal Single-Atom Catalysts Driven Heterogeneous Electro-Fenton Technology for Fast

Elimination of Refractory CONtamINaNTS..........c.cceviiiiiiiiiie ittt e e e neas

Xie Quan, Peike Cao

Ultra-Fine Heterogeneous Reduced Graphene Oxide Supported Zero Valent Iron-Copper

Bimetallic Composite for the Efficient Degradation of Antibiotic Sulfamethoxazole...............c.ccccccvnenne.

Muhammad Danish, Usman Farooq, Sajjad Ahmad, Syed Wagas Ahmad, Shuguang Lu
Use of Environmental Sustainability Principles to Help Solve Environmental Problems of Concern

Robert Peters

......... 7



Advancing Methodologies for Sustainability Assessment of Transition to Low Carbon and Circular
Economy Via Integration of Process Systems Engineering and MacroeCoNOMICS .........cccvvvveveieeriesesesesennens
Shweta Singh

Thermochemical Co-Conversion of Waste Polyolefins with Low-Rank Aromatic-Rich
Hydrocarbons into an Intermediate of High-Quality Anisotropic PitCh ...........ccocoeiiiniiniiniece e
Wenjia Wang, Ignacio Preciado, Eric Eddings

Global Issues in Plastic Waste: Community Focused Management AppProaches.........c.ccocevvverieinenenesenienn
Shelby Browning, Jeffrey Seay, Robert Peters

A Material Flow Analysis for Sustainable End-Of-Life Plastic Management ............ccccovvinnnenninenccnienns
John Chea, Kirti Yenkie, Joseph Stanzione 111, Gerardo Ruiz-Mercado

Use Of SUITAaCtants 10 DEINK PLASTICS. ......c.uuiiiieiiii ittt e s st e e e st e e s et e e s e sabb e e s s sbb e e e s sabansesabens
Asmita Baruah, Brian Grady

Study of the Viscosity and Thermal Characteristics of Polyolefins / Solvent Mixtures: Applications
FOF PIASTIC PYFOIYSIS ...ttt bbbt b bbb bbbt bbbttt
Ali Zolghadr, Azarnoosh Foroozandehfar, Daniel Kulas, David Shonnard

Waste Plastics and Microplastics in Africa: Negative Impacts and Opportunities..........ccoevvvveveieeveieiesiesiennnas
Gaber Abdellatif, Ahmed S. Mahmoud, Robert W. Peters, Mohamed K. Mostafa

Equipment and Method for Batch Screening of Methanotroph-Microalgae Cocultures for Waste-
TO-VAlUE CONVEISION ...ttt ettt sttt ettt e ee s be s be b e s e e e s besb e e ke s beeb e e s e eneesteseesbesbeebeebeeneenteseesbeseeaneas
Loyal Murphy, Kiumars Badr, William Whelan, Q. Peter He, Jin Wang

Sustainability and Economic Evaluation of Tannery Wastewater Treatment Pathways Using the P-

LT To] AT A o] o] oot o USSP
Emmanuel A Aboagye, Maya Desai, Carley Tran, Jean Pimentel, Akos Orosz, Heriberto
Cabezas, Ferenc Friedler, Kirti Yenkie

Modeling, Simulation and Optimization of a Synergistically Mixed Blowdown Water and Produced
Water WasteWater TreAtMENT PrOCESS .........iiiiiiieriee ettt sttt ettt sttt st e e bt ee e s sbeesbe e beenbeesbenine s
Hunter Barber, Fernando V. Lima

Effluent Reduction in Pulp and Paper Manufacturing: Paper Machine White Water Recycle in
BIEACKING SECLION ...ttt ettt ettt b etk b st b et b et et b et bns
Amod Parkhi, Selen Cremaschi, Zhihua Jiang

Evaluation of Dioxins and Their Precursors in Fly Ashes and Wastewater Generated in the WET
Scrubbing of Flue Gases from Sugarcane Bagasse BOIErS.........c.ccvcciiiiie i
Murilo Innocentini, Pedro Pires, Cristina Paschoalato, Tapas K. Das

Assessing Ozonation Suitability for Secondary Effluent Treatment Via Virtual Piloting with the

AMOZONE IMOUEL ...ttt ettt st e bt b e et e e se et e s eeseeebesbeeseeneeneeneeseeneeseeaneas
Giacomo Bellandi, Roberta Muoio, Miguel Daza, Usman Rehman, Ingmar Nopens, Stefan
Weijers, Peter van Dijk, Ruud Schemen, Tom Weijtmans, Wim Audenaert

Abiotic Dehalogenation of 1,4-Dichlorobenenze with Reactive Iron Mineral Coatings in a

Contaminated SEAIMENT COTE.........ooviiiii ettt ettt b ettt e et e bt b e s e e bt ebeseeb e et e st e b e ebeseeseene e
Lisa Axe, Xin Yin, Han Hua, Wei Ding, Frank Burns, Donna Fennell, James Dyer, Richard
Landis



Spatio-Temporal Features of NOx and Hydrocarbons Trapping and Conversion in a
PNA+HCT+OC Sequential Monolith ConfigUration ...........c.cccovveiiiiiieieie e 62
Abhay Gupta, Sam Malamis, Michael Harold

Energy-Efficient Nanoparticle Contamination Control Using Functionalized Fiber Filters ...........cccccocvvevvvnnens 65
Laxmicharan Samineni, Stephanie Velegol, Manish Kumar

Recent Advances in the Development of Fly Ash Based Geopolymers for the Adsorption of
Aqueous-Phase Heavy Metal CONtAMINANTS ........ccioiiiiie ettt e e e bbb 68
Yusuf Adewuyi

Recovery of High-Value Elements from Produced Water Using Ligand Modified Silica
INBNOPAITICIE ..ttt b bbb bt bbbt s bbbt b st bbb bbbt et b 69
Michael Miranda, Anirban Ghosh, Clint Aichele

Development of a Compact, Rapid, and Zero Liquid Discharge Wastewater Treatment System ............c.cce.e... 70
Ramalingam Subramaniam, lan Ivey, Jess Fike

Development of a Low-Cost Non-Amine Sorbent-Based Technology for Direct Air Capture of
{010 7O PR SSPPSTURSPRIN 71
Cory Sanderson, Arnold Toppo, Raghubir Gupta

Experimental Characterization of Sorbents for Direct Air Capture of Carbon DioXide...........ccccceveierieiininnnns 72
Thiago Stangherlin Barbosa, Klaus S. Lackner, John F. Cirucci, Matthew D. Green

Coupling Accelerated Mineral Carbonation and Direct Air Capture PrOCESSES ........coererervirerieierienieseeseeneenns 73
Raghavendra Ragipani, Keerthana Sreenivasan, Bu Wang

Flexible Low Temperature CO2 Capture System, E-Cachys™ ..........ccccooviiiiririenieinenieeseseese s 74
Aaron Koenig, Teagan Nelson, Srivats Srinivasachar, Junior Nasah, Johannes van der Watt

Cyclic Adsorption and Persulfate Oxidation on Iron-Activated Activated Biochar for Removal of
Microcystin-LR in Water and WaSTEWALET ...........ccuiiiiiiiiiiieiinieees e 75
Shengquan Zeng, Eunsung Kan

Electrochemical Recycling N from Wastewater Towards Fossil-Free NH3 Production Using
Dispersed Ru Atom in Cu Metal Catalyst: An AD-INItio STUAY. ....ccooeiiiiie e 76
Srishti Gupta, Daniel J. Rivera, Christopher L. Muhich

Methodology Development for the Identification of Environmental Microplastic Samples Using
PY=GCIIMIS ...tk e bbb E £ b b £ b E £ R R £ R R e bRt b bt e b bt bbb 77
Kerry Candlen, Gregory Reimonn, Wan-Ting Chen

Mesoporous Fe- Or Cu-Doped MgO Nanoparticles for Photo-Fenton-Like Degradation of Salicylic
o o TR SSRRS 78
Manoj Silva, Jonas Baltrusaitis

Bisphenol a Degradation and Biofilm Formation by Engineering Shewanella Oneidensis ........c..ccccccvvveiiienins 79
Jiacheng Zhou, Gregg P. Kotchey, David V. P. Sanchez, Seok Hoon Hong

Sorption of Heavy Metal lons by Composite Cryogels Based on Bentonite Clay with lonic and
NONTONMIC POIYIMIET ...ttt bbb bbbt b bbbt b et r e 80
Perizat Baimyrza

Life Cycle Assessment of Resource Recovery Technologies on Large-Scale Dairy Farms...........cccccevvivvnnine 81
Callan Glover, Pablo Cornejo, Sage Hiibel



Consumption-Based Accounting for Tracing Nutrient Footprints of Beef Supply Chains in the
0T T I LTRSS PRSP 82
Anais Ostroski, Oleg A Prokopyev, Vikas Khanna

Assessment of Global Water Stress Using the Generalized Global Sustainability Model (GSM) ..........cc........ 83
Neeraj Hanumante, Apoorva Nisal, Yogendra Shastri, Urmila Diwekar, Heriberto Cabezas

Bacteria Containment in FIlTATION ..........ccoiiiiiiiiiie e 86
Darryl Taylor

Use of the Aqueous Phase and Char from Hydrothermal Liquefaction of Biomass in Compost and
Heavy Metal AdSOrption APPIICALIONS .........cviiriiiiiiie bbbt 87
Hengameh Bayat, Mostafa Dehghanizadeh, Catherine Brewer

Analysis of the Water-Energy-Food Nexus in Agriculture Dependent Rural Communities by Using
MathematiCal PrOgIramIMiNG .......c.coeieieiieirsieeeeie st e e st e st re e et e e ae e steese e e e s e e saeseeseestesbeaneeneeeenseseeseensenneas 88
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) ..ottt et 89
Brian Kolodji

Cryogenic Separation of CO2, SO2, and NOX from FIUE GaS .........cccevverereiisieiieie e 91
Mohammed Sadaf Monjur, Mark Holtzapple, M M Faruque Hasan

Optimization and Analysis of Carbon Capture in Ethanol Biorefineries...........ccocovviineiiineiiiicesc e 93
Caleb Geissler, Christos Maravelias

Steady State and Dynamic Modeling of a Flexible Carbon Capture-Equipped Power Plant

Integrated with Lime-Based DireCt Al CaplUre........c.coveieiiiiiesecieeiese e se s e e ee et re e eaesresresreaneas 95
Moataz Sheha, Edward Graham, Dharik Mallapragada, Emre Gencer, Phillip Cross, James
Custer, Adam Goff, lan Cormier, Howard Herzog

Why Global Cooperation Will Be Needed to Achieve Carbon Dioxide Removal at the Paris
AGTEEIMENE’S SCALC......uiiuiiiiiie ittt et E e bt e et ne bbbt e er e 96
Solene Chiquier, Mathilde Fajardy, Niall Mac Dowell

Determining the Role of Negative Emission Technologies (NETS) in the Electricity System in the

Augustin Prado, Mathilde Fajardy, Niall Mac Dowell

Thermally Enhanced Advanced Oxidation-Driven Regeneration on Iron-Activated Biochar for
Removal of Microcystin-LR in Water and WaSLEWALET ............ccecveieiiiiiieiicieeieie s 102
Shengquan Zeng, Eunsung Kan

Reversible Adsorption and Desorption of Pfas Via Switching the Electric Field on Carbonaceous
o [0 1 1= £SO URPT 103
Bishwash Shrestha, Mohammadamin Ezazi, Sanjay Ajayan, Gibum Kwon

Investigating Lead Biosorption Mechanisms at Trace CONCENIAtioNS ...........cccvvevverieievesesie s e e 105
Patritsia Stathatou, Christos E. Athanasiou, Andreas Mershin, Marios Tsezos, Neil
Gershenfeld

Micelle-Laden Hydrogel Microparticles for the Removal of Hydrophobic Micropollutants..............c.cccc...... 106
Devashish Gokhale, Patrick S. Doyle



Adsorption and on-Demand Desorption of Perfluoroalkyl Substances in Water by Thermo-
Responsive Poly(N-1sopropylmethaCrylamide)..........cccceiviiiiiiiiiie et 107
Mohammadamin Ezazi, Bishwash Shrestha, Eden Surafel Taddese, Gibum Kwon

Could Benzyl Hydroxyl Shielding Promote the Radical Induced Pyrolysis of Lignin?..........cccccevevvnivivnenne. 109
Yuyang Fan, Ming Lei, Chao Liu, Rui Xiao

Decarbonising the UK Heating Sector: A Whole-Energy System Analysis..........cccocvreiinieniiicnnc e 111
Matthias Mersch, Nixon Sunny, Christos N. Markides, Niall Mac Dowell

Techno-Economic Assessment of Three Potential Pathways for Biomass Liquefaction ............c.ccccocviinens 113
Akash Kailas Patil, Pahola Thathiana Benavides, Dale Monceaux, Abigail Engelberth

Altering Physico-Chemical Properties of Pine-Derived Carbon Quantum Dots by Changing
Hydrothermal Treatment CONGITIONS ...........ooiiiiieiie e e bbb b b 114
Thomas Quaid, Toufig Reza

Understanding the Effects of Mixed Municipal Solid Waste Streams on HTL Product
L0 oL T £ 1 oSSR 115
Heather LeClerc, Michael T. Timko, Andrew R Teixeira

Adsorption Kinetics Studies of Catalytic HTL Derived BIOChAr ..........cccccvvviiviieiiiicce e 117
Khang Huynh, Bharath Maddipudi, Vinod Amar, Anuradha Shende, Rajesh Shende

An Optimization-Based Decision Framework for Integrating Energy Storage with Fossil Power

PIANTS ...t bbb bR R R R R R AR bR R bR bR bt bbb n s 118
Manali S. Zantye, Mengdi Li, Akhilesh Gandhi, Yifan Wang, Sai Pushpitha Vudata, Pavitra
Senthamilselvan Sengalani, Debangsu Bhattacharyya, M M Faruque Hasan

Optimization of a Hybrid Biomass and Gas to Liquids Process Via Fischer—Tropsch Synthesis with
Integrated Product RETINING .....cooiviiiiiiieei bbb et b e et b e et b e et b e e ebe e 120
Yufei Zhao, Cornelius Masuku

An Optimization Based Framework for the Design of Biofuels/Fossil Fuels Blendstocks.............cccccoceeeee. 121
Juan Manuel Restrepo-Florez, David Rothamer, Christos Maravelias

Assessment and Optimization of the Economic and Carbon Sequestration Potential of Renewable
Energy and Negative EmissSion TECANOIOGIES ........cciriiiiiriiiiirieeicre et 122
Lanyu Li, Xiaonan Wang

Toward Future Energy Generation Systems: Multi-Scale Optimization with Market Interactions.................. 123
Jordan Jalving, Jaffer Ghouse, Bernard Knueven, John Siirola, Alexander Dowling, David
Miller

Magnesium Oxychloride Formation Kinetics and Enhanced Water Stability for Sustainable
Building Materials APPIICATIONS. .........oiiiiiiit e b et bbbt 125
Christopher Kitchens, Saumye Vashishtha

Optimization of TEG Dehydration Process in Natural Gas Processing Under Metamodel
LU To=T 4 =] SR 126
Rajib Mukherjee, Urmila Diwekar

Mapping Environmental and Economic Analysis of Decentralized Cogeneration Energy
MANAGEMENT CRNTEIS ...ttt b e bt b e bt bt ae e he e e bt e eb e e bt e st e e hb e sb e e s be e nbe e bt e b e e nneenrenne e e 127
Nina Monteiro, Thomas Adams II



Development of an Interactive Software Tool for Designing Industrial Solvent Recovery Processes............. 129
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..........cccovevvevvereresennennns 132
Christine Parrish, Hannah Murnen, Sudip Majumdar, Ning Shangguan

Optimizing Energy Efficiency of Ammonia Production Via Electrochemical Reaction and Haber-
BOSCN PTOCESS......eveteeeieit ettt bbb e b e bR bR bR R 133
Gbemisola Ojo, Kyle Camarda

Computational Prediction of Polymer Solubilities and Its Application in Multilayer Plastic Film
RECYCIING ...t b bbb bt E bbb s e b bR bbbt bbbt b bbbt 134
Panzheng Zhou, Kevin Sanchez-Rivera, George Huber, Reid Van Lehn

Calibration of a CFD-DEM Fluidised Bed Simulation for Plastic Recycling Using Positron
LT [l Al o= (o (=T I o oSS 135
Dominik Werner

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

OF COMPALIDIE BIBNTS ...t bbbttt ettt b ettt b e b nnns 136
Andrew Peters, Aniruddha Chowdhury, S.M. Rahat Rahman, Anwar Shafe, Roksana Hossain,
Nazimuddin Wasiuddin

Application of Waste Hay-Derived Biochar for Adsorption of Cyanobacterial Toxin in Water...................... 137
Yong-Keun Choi, Lu Ki Ong, Eunsung Kan

Electro-Enhanced Removal of Heavy Metal lons from Aqueous Solutions by Capacitive
Deionization Process Using Biochar-Based EIECIIOUES ...........couiiiiiiiiiiiiiiiice e 138
Kalyani Mer, Nosa Egiebor, Wendong Tao, Baharak Sajjadi, Gyu Leem

The Impact of Inorganics on the Production and Use of Biochars Made from Household Biowaste .............. 139
Amanda Simson, Lionel Gilliar-Schoenenberger

Over Half a Century of Protecting the Environment Through Various Policies, Administrations,
Successes, & Failures; An Overview of 50+ Years of EPA Regulations and Standards............cccccooenirennnnne. 140
Ashley Pennington, Robert Peters

Decarbonising Residential Heating: Cost-Benefit Analysis to Support Policy Design ..........ccccovrvirencenienn 141
Jennifer Penman, Sheila Samsatli

Improving the Economics of Industrial Battery Storage: A Proactive Policy and Management
A o] ] (0T 1ol o ISP 142
Blake Billings, Anne Dougherty, Nestor Camacho, Kody Powell

Continuous Flow Catalytic Hydrogenation of Groundwater Nitrate Using Hydrogen-Permeable

Hollow Fiber Membranes Decorated with Palladium-Indium Nanoparticles............c.ccoeoniriineninenccnenn, 143
Juliana Levi, Sujin Guo, Juan Donoso, Yihao Luo, Chung-Seop Lee, Chen Zhou, Sergi
Garcia-Segura, Michael S. Wong, Bruce Rittmann, Paul Westerhoff

Naa Zeolite-Coated Meshes with Tunable Hydrophilicity for Oil-Water Separation ...........c..cccccevvveveinnnnnn, 144
Diako Mahmaodi, Shailesh Dangwal, Seokjhin Kim

Cobalt-Based ZIF Coordinated Hybrids with Defective TiO2-X Forboosting Visible Light-Driven
Photo-Fenton-Like Degradation of BiSPhenol @...........cccooiiiiiiiii e 145
Xiaohong Yin



Photocatalytic Removal of Waterborne Pollutants by Electrospun Nanofibers of Graphitic Carbon
Nitride and TIANTUM NITFIOE .....overiiiieeiie ettt ettt et e st s 146
Jake Leplatt, Zackary Smith, Dipendu Saha

Synthesis of Imidazole and Amine Based Deep Eutectic Solvents for Low Concentration So2

(02 o] 11 ] £ PR UUOUUPTRR 147
Dongwook Lee, Cristian Aravena, Won Yong Choi, Kyumin Jang, Injun Kim, Yunsung Yoo,
Jinwon Park

Finding Properties Effecting Selectivity of SeO42- Removal from Water Containing Se/S/P Oxo-
Anions Using Adsorption on Metal Oxide: DFT Study with Hybrid Solvent Method..........c..ccccceveiiveninnee 149
Srishti Gupta, Anh Nguyen, Christopher L. Muhich

A Comparative Study of the Thermal and Hydrothermal Aging Effect on Cu-SSZ-13 for the
Selective Catalytic Reduction of NOX With NH3 ..o 150
Huawang Zhao

Characterization of Lethal Toxicity of Engineered Nanoparticles on Isochrysis Galbana Via Guts-
Derived Fate-Transport-EffeCt IMOGEN ..o 151
Joshua Prince, A-Andrew D. Jones IlI

Techno-Economic Analysis and Life Cycle Assessment of Contaminant Removal from Landfill
Gas TOr EIECIIICITY GBNEIALION. ......cuiiiiieiee ittt et b bbbttt ee bbbt et e et et e bbb nes 152
Rarosue Amaraibi, Babu Joseph, John Kuhn

Leaching and Fixation of Heavy Metals in Municipal Solid Waste Incineration Fly Ash (MSWI
FA) Based 0N CO2 UPLAKE PIOCESS......c.uiuirieiiitirieieitisieieatesteseste sttt ettt b ettt be bbb e s nne s 155
Dongwoo Kang, Yunsung Yoo, Jinwon Park

Life Cycle Comparison of Battery Recycling and Raw Material EXtraction.............ccoccooervreiicicnenc e 156
Samantha Bunke, Xi Chen, Michael Machala, Ines Azevedo, Sally Benson, William Tarpeh

Modeling Bioplastic Production from Astronaut Organic Wastes for Resource Recovery Using

Coupled Anaerobic-Aerobic Bioreactors for Long-Duration Space Operations............c.cocevereieneninieneninennen. 157
Thomas Rafferty, MacKenzie Burns, lan Morris, Marley Wait, Emma Begin, Kourtney Zeiler,
Chelsea Q Linvill, Michael Butkus, Corey James, Andrew Pfluger

Optimizing Chemical Recycling of Waste PET/Polyolefin Streams Through Agile Life Cycle
YN =TS 11T 0L A A SO P 159
Md Nurus Sakib, Rui Shi

Evaluation of Galdieria Sulphuraria for the Bioremediation of Produced Water ............cc.ccooeiieiinincinnennenn 160
Ashiqur Rahman, Shanglei Pan, Cymone Houston, Tracy Benson, Thinesh Selvaratnam

Rapid and Real-Time Mixed-Plastic Waste Analysis Using Infrared Spectroscopy and Machine
[ T o OSSOSO 161
Shengli Jiang, Victor M. Zavala

Efficient Biodegradation of Poly(ethylene Terephthalate) with Leaf-Branch Compost Cutinase.................... 163
Ya-Hue Soong, Akanksha Patel, Na Liu, Hsi-Wu Wong, Margaret J. Sobkowicz, Dongming
Xie

The Use of Life Cycle Assessment to Identify Sustainability Characteristics of Plastic Recycling
SYSTEMS: A RBVIBW ...ttt sttt b ettt e s e s e e ke bt e be et e e m e e st e na e beseeeaeereeneeneessenbeseeenennen 164
Md Nurus Sakib, Rui Shi



Comprehensive Planning of Annual Delivery Program for LNG SUPPLETS.......ccoeiririinieniniiiee e 165
Dnyanesh Deshpande, Mohd Shahrukh, Rajagopalan Srinivasan, Iftekhar Karimi

A New Integrated Scheduling and Optimization Framework for Holistic Refinery Supply Chain
IMLBNAGEIMENT ...t e r bbbt e Rt E e R E et ne Rt Rt R R Rt r e n e nr e r e 167
Li Yu, Qiang Xu

Integrated Load Shifting and Curtailment for Demand Response of Central Chilled Water Plants................. 168
Gustavo Campos, Yu Liu, Ahmet Palazoglu, Nael El-Farra

A Web-Based Application for Chemical Production SCheduling...........ccoovvvvivrieieninie e 169
Venkatachalam Avadiappan, Lucas Buttazoni, Shamik Misra, Hojae Lee, Martin Yang,
Christos Maravelias

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

D] (=T A T OV (] (= (02 ) LSS 170
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.................. 171
Srinivas Rangarajan, Huijie Tian, Bowen Li

Analysis of Plastic-Derived Fuel Oil Produced from Plastic Waste Via Slow Pyrolysis Operations............... 172
Chandni Joshi, Jeffrey Seay, Kevin Miller

Civic Environmentalism and Waste Recycling: The Role of Community Social Capital in
Promoting ECO-Friendly BENAVIOIS .........c.coiiiiiii et sne s 173
Robert Peters, Gail Wallace

Automatic Anaerobic Digestion Microplant for Decentralised Management of Waste ........c..cccccovvvievennnnnnn 174
Ernesto Hernandez

Anaerobic Digestion of Different Type of Wastepaper and Cardboard: Effect of Enzymatic
PIELIBALMENT. ... e bbbt 175
Fokion Kaldis, loannis Stamou, loannis Zarkadas, Dimosthenis Sarigiannis

Auviation Fuel from Solar Energy: A Spain Supply Chain Network. ... 176
Andres Gonzalez Garay, Niall Mac Dowell, Nilay Shah

Production of Syngas Via Gasification Using Aspen Hysys SImulation............ccccccooiiiiiiiiiiiininne e 178
Salih Rushdi, Hayder Alhameedi, ASO Hassan, Hayder Al-Atabi, Zainab Al-Sharify, Joseph
D. Smith

Feedstock Impact on Hydrothermal Liquification (HTL) .....c.ccooiiiiiiiiiiieeeeeee s 179

Michael R. Thorson

Pathways for UK Power and INAUSEY t0 NEE-ZEI0.........cccoviiiieiieie ettt sre e eneas 180
Caroline Ganzer, Niall Mac Dowell

Towards a Circular Chemical Industry: Mapping the Flow of Fossil Carbon Through Chemical
MANUTACTUNTNG PIOCESSES ... vttt ettt ettt et b et bt b bbbt bbbttt bbbt b et 183
Amrita Sen, George Stephanopoulos, Bhavik Bakshi

The Role and Value of Disruptive CCS Technologies for Electricity SYstems..........ccccocvvvviviiieiencniesesnees 185
Yoga Wienda Pratama, Niall Mac Dowell



H2 Roadmap Alternatives for Decarbonizing Singapore Through 2050..........ccccoiiiiiiiniiinienieeese e 187
Xiaodong Hong, Iftekhar Karimi, Faroog Shamsuzzaman, Xiaonan Wang, Adam Usadli,
Bryan R. Chapman, Robert A. Johnson

Packed Bed Column Adsorption and Parametric Analysis of CO2 onto Palm Kernel Shell
Activated Carbon Using Computational Modelling APProach.............ccoviireiiiiiiiineise e 189
Abdulfatai Faro, Kazeem Salam, Edith Alagbe

Dynamic Modeling and Soft Sensor Based Predictive Control of a Moving Bed Process for CO2

Capture Using a Micro-Encapsulated SOIVENL..........c.coiiiiiiiiiiiee e s 190
Goutham Kotamreddy, Ryan Hughes, Debangsu Bhattacharyya, Benjamin P. Omell, Michael
S. Matuszewski

Evaluation of Real Time Optimization — Model Predictive Control and Economic Model Predictive
Control Strategies for Post Combustion CCS Operations Within Refineries..........ccccoeveineniincnciencncee, 192
Adhish Chandra Saketh Madugula, Tracy Benson

Physical Property Characterization of lonic Liquids in HFC-32 and HFC-125 Using a High-
PrESSUIE VIBW CIL .. ..ottt b ettt e et e et e e tb e s teesbe e sbe e sbeebesaeesasesbsesbeesbeenbeenbesreens 194
Greta Olsen, Kalin Baca, Mark Shiflett

Material Selection and Design of lonic Liquid-Based Extractive Distillation for
Hydrofluorocarbons SEPAratioN...........coii i bbb e b 195
Mohammed Sadaf Monjur, Ashfaq Iftakher, M M Faruque Hasan

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

Anions (Cl, Br, I) on Phase Equilibria for HFC-32, HFC-125, and Binary Mixtures (R-410A)........cccccvenee 197
Kalin Baca, Greta M. Olsen, Lucia Matamoros Valenciano, Madelyn G. Bennett, Mark
Shiflett

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

IVHEXEUTES ..ttt ettt b skt s b b8 b b8 bt b s e b bR bbb ke st bt ke e bttt b et n et 198
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

10NIC LiqUidS aNd TONOGEIS .......ouiieii e ettt bbbt st et be bbb 199
Alexandra V. Bayles, Julia Fisher, Connor S. Valentine, Arash Nowbahar, Matthew
Helgeson, Todd Squires

Detection of Disinfection By-Products and Qil Spill Pollutants in Water Utilizing Colorimetric
Reactions for a Portable, Inexpensive Nanofiber-Based SENSOT ..........cccvvviiiiereie i 200
Colton Duprey, Leigh Terry, Mark Elliott, Evan Wujcik

Investigating the Sensitivity 0f CO2 ReAUCLION COSES ......ccueiviiieiieieice ettt 201
Mohammad Lameh, Dhabia Al-Mohannadi, Patrick Linke

Planktonic and Biofilm Cultures of Shewanella Oneidensis MR-1 to Remediate lodate
(O0e] 01 r= T 11 Lo ] o ET TR TR 202
Mahtab Waseem, Tafadzwa Chigumira, Patrick Ymele-leki

Game Theory Applications to POHULION Trading .......ccccoeviiieiiiiieicie et 203
Maria G Laguna-Martinez, Carlos A. Rangel-Osornio, Vicente Rico-Ramirez, Urmila
Diwekar

Responsive Porous Materials for Selective SO2 Capture from FIUe Gas.........ccocevviriiiinininccneeciens 204

Zhengdong Guo, Jiyu Cui, Yijian Li, Peixin Zhang, Xili Cui, Huabin Xing



Oxidative Stress Response in Human Pulmonary Cells Following Titanium Dioxide Particulate
010 U £ R PO RTROPRTRPOPRTRN 205
Jordan Hoops, Timothy Brenza

Electrocoagulation-Electroflotation for Primary Treatment of Animal Rendering Wastewater to
ENADIE RECOVEIY OF FALS.......iiiitiiiiiiitiiee ettt bbbttt 206
Ao Xie, Sudeep C. Popat, David A. Ladner

Optimization of Waste Plastics to Fuel Oil Plants' Deployment Using Mixed Integer Programming.
(IMHIP) bbb bbbt b bbb £ E R £ bR £ bR e R R £ R R £ bRt e bbb b et 207
David Muyise

Triboelectric Separation of Plastic Waste: How to Increase the Selectivity?.........cccocvviiniiiiniinicienes 208
Lenka Kolarova, Jana Sklenarova, Barbora Tuckova, Simon Jantac, Juraj Kosek

Adsorptive Removal of Lead from Aqueous Solution Using Biochar ............ccocveveviieiieinvie e 210
Ahnaf Hossain, Shamim Begum, Zhihua Jiang

A Simulation Study of Mineral Carbonation Through Electrolysis of Rejected Brine ...........cccccoceoviieiinenns 218
Won Yong Choi, Cristian Palma Aravena, Dongwook Lee, Kyumin Jang, Injun Kim, Yunsung
Yoo, Jinwon Park

Fuel Recovery from the Waste Plastic: An Environmentally Friendly Approach........cccccocovvvveveviicinnnnnnn, 219
Swaraj Sontakke, Sachin Patel, Dr. Utkarsh Maheshwari

Plastic Waste Recycling: A Parametric Study of Dissolution Recycling Method.............cccceovineiiineninnnen, 220
Martina Kukralova, Jakub Klimosek, Juraj Kosek

Electrospun Ca2CuQO3 Fibrous Sorbent for Post-Combustion CO2 Capture ..........cccvevivrvsieeieereneenesee e 221
Ehsan Hassani, Farshad Feyzbar-khalkhali-Nejad, Ali Rashti, Tae-Sik Oh

Steady State Flow Model for Impure CO2 Transportation in Industrial ProCeSSeS........ccccvevreeierenenerrnenne 222
Miguel Delgado, Mariano Martin

CO2 Capture Using Phase-Changing Bis-Iminoguanidines (BIGs) with Amino ACIdS..........ccccceveevevieienvnne. 223
Abishek Kasturi, Sotira Yiacoumi, Jorge Gabitto, Costas Tsouris, Diana Stamberga, Radu
Custelcean

Resilience in the Face of COVID-19: Managing a User Program at the Molecular Foundry .............ccccccoue... 224

Shannon Ciston

Global Supply Chain Optimization for COVID-19 Vaccines Under Covax Facility ........c..ccccceveveviiininnnne. 228
Apoorva Katragadda, Xiaonan Wang, Iftekhar Karimi

Sustainability and Resiliency Assessment for Industrial Synergies Between Renewable Energy and
CREMICAT PIOTUCTION ...ttt bbbt bbbttt r ettt n e eb e nns 230
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..........ccciiriiiiiiiiies e 231
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........coi ittt e b ettt nrenr et e 232
Gareth Ellor



More Haste, Less Speed: Proportionate Supply Chain Risk Management for the Accelerating
L Yo oL =T g I ol ] Vo1 233
Gareth Ellor

Heat of Absorption of CO2 in Novel Solvents for Biogas Upgrading. .........ccccuvereirincinenninescseeseniens 234
Sai Hema Bhavya Vinjarapu, Philip Loldrup Foshgl

Design of Carbon Neutral Industrial Clusters Over a Time HOMZON ........ccccooiiiiiiiiniieceee e 239
Elizabeth Abraham, Dhabia Al-Mohannadi, Patrick Linke

Multiple Greenhouse Gases Mitigation (MGM): Process Intensification to Mitigate Non-CO2
L L TaTo IO @ AR (o] o 1A 1 ST 240
Devesh Sathya Sri Sairam Sirigina, Aditya Goel, Shareq Mohd Nazir

Rate-Based Dynamic Modeling and Optimization of an Amine-Based Carbon Capture Unit for
[ LN o] (ST @ ] o =T L4 o] o ISP 243
Paul Akula, John C. Eslick, Debangsu Bhattacharyya, David Miller

Low-Temperature Chemical Looping Driven NOx Decomposition with Natural Gas Utilization .................. 245
Pinak Mohapatra, Sonu Kumar, Zhuo Cheng, Jill W. Feilen, Liang-Shih Fan

Optimal Design of Controlled Environment Agricultural Systems Under Market Uncertainty ...................... 247
Shaylin Cetegen, Matthew Stuber

Reproducible and Fast Mapping of Material Flows in Industrial Networks Using Piot Hub: A Novel
Cloud Based Computational TOO .........c.ciiiiiiiiie it 250
William Farlessyost, Apoorva Bademi, Shweta Singh

Solid Oxide Fuel Cell — Thermal Energy Storage (SOFC-TES) Integrated System Modeling and
Energy Efficiency OPtimIZatioN. ........cccoiiviiiieiice ettt e sttt e st et seenn e re e 251
DongJin Lee, Youngtak Cho, Sungwon Hwang

Upcycling Food Waste for Hydrogen Storage: Technoeconomic ASSESSMENT .........ccccvvvrererierienieneseeseeeeenns 253
Al Ibtida Sultana, Toufiq Reza

Economic and Environmental Impact of Biochar Addition on Anaerobic Digestion Process ...........cc.cccvvee.e. 254
Md Mosleh Uddin, Zhiyou Wen, Mark Mba Wright

Optimizing Syngas Production Process by Downdraft Gasifier Using Response Surface

Y L1 glo o o] (o] | SO U PR 255
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.............c.cccc.c.... 256

Semie Kim, Young-Il Lim

A Capital and Energy Efficient Alternative Emissions Control Technology for Controlling
Emissions Using Bead Activated Carbon...........ccoiiiiiiiiie it 257
Kim Tutin, Harold Cowles, John Berger

Conversion of Plastic Waste to Fuel: Assessment of Technologies and ECONOMICS..........c.ccoevvrerinienenieennen. 277
Cesar Lubongo, Taylor Congdon, Paschalis Alexandridis

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

T 11T [ TSROSO 278
Esther Brepohl, Lars Biermann, Mandy Paschetag, Hannes Schneider, Carsten Eichert,
Stephan Scholl



The Effect of Residence Time and Heterogeneous Catalysis on Continuous Hydrothermal
Liguefaction Of FOOU WASTE .........coiiiiiiie ettt ettt et et be st e s teene e s e et e nbestesrenre e 280
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 ............coccoeireriininniinensnenecnens 281
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 WaSIEWALET ..........ccccoeiireiieiinieie s 282
Chelsea Q Linvill, lan Morris, Mia Padon, Andrew Pfluger

Utilization of Marble Dust as a Concrete Additive to Enhance ItS Properties..........ccocoovvvinvinennnenccnenn, 283
Sejal Ahuja, Dr. Manpreet Singh, Dr. Utkarsh Maheshwari

Process Sustainability Metrics Based on the Safe and Just Operating Space for Humanity.............ccocoevvenine 284
Yazeed Aleissa, Bhavik Bakshi

Multiscale Sustainability and Metrics Correlation Characterization and Utilization ............ccccceoeviiiieinnnnne 287
Mahboubeh Moghadasi, Yinlun Huang

Eco-Efficiency Analysis of Different Hydrolysis Processes for p-Xylene Production .........c..ccccceveveveiinnenn, 288
Aikaterini Anastasopoulou, Abhay Athaley, Eric Liu, Marianthi lerapetritou

Reinforced Sustainability Assessment and Decision Making in the Post-COVID-19 Manufacturing
] TP TP TSP P PP PP PRP 290
Abdurrafay Siddiqui, Yinlun Huang

Data-Driven Life Cycle Assessment Accounting UNCErtaintieS........cccvvviiviveieerieieiese e sieseseeseeseesee e 291
Yinan Li, Ziying Sun, Xiaonan Wang

A Comparison of Environmental Impact of Various Silicas Using Dozn Green Chemistry Evaluator............ 293
Carlos Brambila, Pankaj Sharma, Celeb Vetter, Ettigounder Ponnusamy, Siddharth
Patwardhan

Reduction of the Generated Sugarcane Vinasse in Distillation Through HEAT Integration. ............ccccecvene.e. 294

Gianpaolo Barci, Paulo S. Barci, Murilo Innocentini

European Energy Transition: Pathway to Net — Zero by 2050 ..........cocoiiieiinieee e 295
Roghayeh Dejan, Caroline Ganzer, Niall Mac Dowell

The Potential Role and Value of Power-To-Gas Storage in the UK Energy System .......ccccccvevvevevcnieveieenenn, 297
Caroline Ganzer, Niall Mac Dowell, Yoga Wienda Pratama

Design of an MEA-Based Carbon Capture System for Cement INAUSEIY..........cccooiiiieiieiinenieece e 300
Lingyan Deng, Daison Manuel Yancy Caballero, Miguel A. Zamarripa, Barbara Kutchko,
Chengcheng Tao, Benjamin P. Omell, Michael S. Matuszewski

Energy and Exergy Analysis of the Novel Supercritical CO2 Brayton Cycle Using Different
DESIGNS OF the PrECOOIET ... vttt ettt ettt b bbbt nte s 302
Muhammed Saeed, Abdallah S. Berrouk, Munendra Pal Singh

Achieving Carbon-Neutral Supply of Power, Methanol and Ammonia Through the Energy-
CREMICAT INEXUS ..ttt ettt b e et s b et b et be e bt e Ee s b et e b s b e e et e e b et e b e be e ebesbe e ebesbenserenbns 305
Yinan Li, Song Lan, Xiaonan Wang



Economically Viable CO2 Electroreduction: Retrofit Technology for Chemical Manufacturing ................... 307
Magda Barecka, Joel W. Ager I11, Alexei A. Lapkin

Mechanisms and Kinetics of Biochar Mediated Sorption of Linuron, Diuron and Atrazine from
AGUEOUS IMBAIA. 1.ttt b ekt b etk b e bbbt bbbt e e bt e bbbt e bt s b e bt eb e st e bt eb e st e b e e b e nrer e b e 308
Babatunde Agbaogun, Imoleayo Adeyemo, Klaus Fischer

Highly ACTIVE Heterogeneous Catalyst M-Al203/SiO2 (M = Cu, Fe and Ni) Derived from
POWER Plant Fly-ASH for the Degradation of Acrylonitrile an Emerging Pollutant.............cccccciininns 309
Arvind Kumar

Two-Step Process on Persistent Organic Pollutants Removal — Insight into the Adsorption Loss

During the Electro-Fenton REgeNEration PrOCESS..........cuiiiiiiiriiiiiniiieiesieiete sttt 317
Mu Lin
Removal of Aluminium lons in Drinking Water Using Bentonite in EQYPt.......cccccvvviiieivsienieiescse e 318

Reham Samy, Mohamed Hanafy, Nabil Abdelmonem, Mohamed El Bouraie, Amr Abdelghany

Ammonia Removal from Wastewater Using Both Activated Carbon and Carbon Nanotube..............c.cccoc.c.... 319
Basim Abussaud

Removal of Mixture of Dyes Using Water Stable Metal Organic Framework...........ccccoevovvviveiierenenesesnsnnnns 329
Saif Mehdi, Kannan Aravamudan

Removal of Congo Red Dyes from Aqueous Solutions by Porous y-Al203 Nanoshells............ccocoovevennnene 330
Sara Al-Salihi, Ahnmed M. Jasim, Maria M. Fidalgo, Yangchuan Xing

Downscaling Camx Using a Reduced Complexity Model: A Multiscale Modeling Approach for
UrDaN ATF POIULION ...ttt bbbttt ettt nes 331
Britney Russell, Kristina Wagstrom

The Single Parameter Hygroscopicity of Biodegradeable POIYMErS.........ccccoiiiieienenie i 332
Chun-Ning Mao, Kotiba Malek, Akua Asa-Awuku

CCN Activity Analysis of Low-Hygroscopicity Aerosols Using the Aerodynamic Aerosol
(08 F T} 1= G (Y N 3 TSP 333
Kanishk Gohil, Akua Asa-Awuku

Investigating Wildfire Smoke Plume Transport in the Western U.S. Using Satellite Remote Sensing
and AtMOSPNEIIC MOUEIS. ... bbbttt e bt bbb et e e e e bbb nes 334
Heather Holmes, Jingting Huang, Kaiyu Chen, Samantha Faulstich

High Performance Air Assisted Flare Design to Handle Purge Flow Conditions............cccceivevverencnevnnnnnnn, 335
Hayder Alhameedi, ASO Hassan, Qasim Al-Naddaf, Joseph D. Smith

Computational Study of Simultaneous Removal of Nitrous Oxide and Carbon Mono Oxide from
FIUB GSES ...ttt bt b e bt bt bR R bR Rt Rt n s 336
Rashid Ahmad, Adnan Khan, Iftikhar Ahmad

Determination of Particulate Matter in Dental Clinics with and Without the Use of Air Purifiers................... 337
Marianthi Kermenidou, Liza Koulaouzidou, Ourania Anesti, Spyros Karakitsios, Dimosthenis
Sarigiannis

Aerosol Generation During Routine Otolaryngology Procedures and the Effect of Hepa Filtration
ON ACTOSOI CONCENEIALIONS ...ttt ettt ettt b et b et sttt st et et s be e et s b et e besbe e etesbe s erentns 340
Kamaljeet Kaur, Amarbir Gill, Jeremiah Alt, Paige Shipman, Marc Error, Kerry Kelly



Characteristics of Electrospun Nanofiber Mats and Their Aerosol Filtration Performances as
Respiratory Personal Protective EQUIPIMENT ..........cooiiiiiiieiieie ittt sttt sn et sresre e e 341
Jeonyoon Lee, Nathan Ewell, Gregory Rutledge

Effect of Polycyclic Aromatic Hydrocarbons on Alzheimer’s Disease: Insights from Molecular
DYNAMICS STMUIALIONS .......eiiiiitiect bbbt b bbbttt b et bbbttt 342
Samal Kaumbekova, Mehdi A. Torkmahalleh, Dhawal Shah

Implementation of a New Defoamer in the Defense Waste Processing Facility to Reduce Batch
Processing Time and IMProve SAFELY ........cciiiiiiiii et se bttt b bbb 344
Dan Lambert, Wesley H. Woodham, Anthony Howe, Matthew S. Williams, Mason Clark

Water Sorption/Desorption Characteristics in Electrorefiner Salt-Occluded Zeolites...........ccocooevevicineinennns 345
Allison Harward, Jerry Howard, Claire Decker, Michael Simpson, Krista Carlson, Guy
Fredrickson, Tae-Sic Yoo

Performance Assessment for the Low Activity Waste and Intermediate Level Vaults (LAWY and
ILV) at the SAVaNNah RIVEEN SHEE.........cviiiie ittt re e r et e eeseentenre e 346
Frank G. Smith I11, Maximilian Gorensek, L. Larry Hamm

Performance Assessment for Naval Reactor Component Disposal Areas (NRCDA) at the Savannah
RIVEE SITE ...ttt b b e b et b R bR bR R Rt n et n s 347
Thong Hang, L. Larry Hamm

Continuous-Flow Centrifugal Solid-Liquid Separation for the Recovery of Rare-Earth Elements
Containing Particles from Phosphoric ACId SIUAQE ..o 348
Gyoung Gug Jang, Jong K. Keum, Austin Ladshaw, Patrick Zhang, Costas Tsouris

Effective Adsorption of Chromium from Tannery Wastewater Using Green Synthesis Nano-Zero

ValeNt IrON (GT-NZWT) ...ttt b bbb e bbbt s b e bt e b e et e besbe b e b e 349
Ahmed S. Mahmoud, M.S. Mahmoud, Ahmed M. Noureldin, Robert W. Peters, Mohamed K.
Mostafa

Enhanced Biodegradability Assessment of Total Petroleum Hydrocarbon by Implementing a Novel
Bioaugmentation Strategy of Indigenous Bacterial ConSOrtiUM ...........ccccoviiiininiiiicece s 362
Ipsita D. Behera, Asmita Mishra, Ramkrishna Sen, Bhim Charan Meikap

Evaluation of Catalyzed Pretreatment Processes of Cocoa Biomass Residues for Further Pyrolysis
A o] 0] Lo L1 o] TSP 363
Angie Vesga Bautista, Maria Fernanda Cuentas Cadena, Alberto Ricardo Albis Arrieta

Lead and Sulfate lons Removal from Aqueous Solutions with Electrodialysis Process ..........ccccccocevcnenennnne 364
Alexia Voutetaki, Konstantinos Plakas, Athanasios Papadopoulos, Dimitrios Bollas, Symeon
Parcharidis, Panos Seferlis

A Recycling System for Wastewater from Oil Refineries Using Hydrogen and Photocatalysis...................... 367
Shoma Kato, Yasuki Kansha

The Impact of Trace Ammonia Impurities on the Utilization of Renewable Natural Gas ...........ccccccevenenene 368
Linghao Zhao, Zhuofan Shi, Jorge Gutierrez, Siari Sosa, Theodore T. Tsotsis

Impact of Co-Processing Bio-Crude with Petroleum Stream on Hydrotreating Catalyst Deactivation............ 370
Cheng Zhu, Huamin Wang, Oliver Gutiérrez-Tinoco

Integrating Thermal Analysis and Reaction Modeling for Rational Design of Pyrolytic Processes to
Remediate Soils Contaminated with Polyaromatic Hydrocarbons............cccvieiiiiiiii i 371
Priscilla Dias da Silva, Ye Gao, Pedro J. J. Alvarez, Kyriacos Zygourakis



Valorizing Phosphogypsum as a Set Retarder in Portland Cement: Investigation on Its Heavy
Metals Release into Buffered Aqueous Media
Emilio Nehme

Biogas Production by Co-Digestion of Goat Manure with Rice Husk
Mahmoud Soliman, Harjinder Kaur, Raghava Kommalapati

Advances in Treated Industrial Water Quality for Reuse — Life-Cycle Perspective
Tapas Das, Murilo Innocentini

Production of Jet Fuel from Municipal Solid Waste (MSW): Process Modeling, Techno-Economic

Feasibility, and Life CYCIE ANAIYSIS........cciiiiiiiiiei bbbt
Chirag Mevawala, Mond F. Guo, Casper O. Brady, Lesley J. Snowden-Swan, Karthikeyan
Ramasamy

Author Index





