Process Development
Division 2020

Held at the 2020 AIChE Annual Meeting

Online
16 — 20 November 2020

ISBN: 978-1-7138-2307-0



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© (2020) by AIChE
All rights reserved.

Printed with permission by Curran Associates, Inc. (2021)

For permission requests, please contact AIChE
at the address below.

AIChE
120 Wall Street, FL 23
New York, NY 10005-4020

Phone: (800) 242-4363
Fax: (203) 775-5177

www.aiche.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

(14A) DETECTION OF CYBER-ATTACKS AND RESILIENT OPERATION OF NONLINEAR

PROCESSES UNDER ECONOMIC MODEL PREDICTIVE CONTROL .........cccccooiiiiiiiiiiiinicieieee

Scarlett Chen, Zhe Wu, Panagiotis D. Christofides

(14B) A FRAMEWORK FOR THE IDENTIFICATION AND MITIGATION OF CYBER-

ATTACKS IN NETWORKED PROCESS CONTROL SYSTEMS ......cccooiiiiiiiiiiiiinecieee,

Amr Zedan, Nael H. El-Farra

(14C) RELATING STATE ESTIMATION, DATA-DRIVEN MODELING, AND COMPUTING

TO CONTROL SYSTEM CYBERSECURITY ....oociiiiiiiiniintinieeteieieiente sttt ettt naens

Helen Durand, Henrique Oyama

(14D) POST CYBER-ATTACK SECURE STATE RECONSTRUCTION FOR NONLINEAR

PROCESSES USING MACHINE LEARNING .....cccoooiiiiiiiiiieeeteeeeseseesie e

Zhe Wu, Scarlett Chen, David Rincon, Panagiotis D. Christofides

(83A) ANEW GROUP CONTRIBUTION METHOD FOR ORGANOSILICON STRUCTURES

AND ITS APPLICATION IN THE DESIGN OF ELECTRONICS COOLING FLUIDS .........ccccceeeenen.

Yijia Sun, Nick Sahinidis

(83B) ESTIMATING THE THERMOPHYSICAL PROPERTIES OF KRAFT BLACK LIQUOR

SOLUTIONS ...t ettt et e sttt et et e e s aee s b e e s et e st esa e ean e s aeeeae e bt enneeanesanesnnenaees

Toni Kirkes, Chau-Chyun Chen

(83C) LIQUID STRUCTURE AND TRANSPORT PROPERTIES OF THE DEEP EUTECTIC

SOLVENT ETHALINE ..ottt s

Yong Zhang, Derrick Poe, Luke Heroux, Henry Squire, Brian Doherty, Mark Dadmun, Burcu
Gurkan, Mark E. Tuckerman, Edward Maginn

(83D) A MODEL-DATA DRIVEN CHEMICAL ANALYSIS SYSTEM FOR PRODUCTS AND

ASSOCIATED PROCESSES ...ttt sttt ettt sttt et b e bt sae et nnenes

Syeda S. Razia, Easir A. Khan, Anjan K. Tula, Lei Zhang, Rafiqul Gani

(83E) PROCESS INTENSIFIED SPRAY DRYING OF MILK IN A COUNTER FLOW DRYER:

EXPERIMENTAL INVESTIGATION OF EVAPORATION AND DEPOSITION ZONES....................

Umair Jamil Ur Rahman, Hessel Diepeveen, Artur Pozarlik, Gerrit Brem

(83F) THERMODYNAMIC MECHANISM OF SELF-HEAT RECUPERATIVE HEAT

CIRCULATION SYSTEM WITH NON-ISENTROPIC COMPRESSION AND EXPANSION. ..............

Atsushi Tsutsumi, Lu Chen, Naoki Shikazono

(112A) EMISSIONS CONTROL TECHNOLOGIES FOR RTI’S NON-AQUEOUS SOLVENT

FOR CARBON CAPTURE ..ottt ettt sttt ettt st

Paul Mobley, Jak Tanthana, Lucas Cody, Jacob Lee, David Barbee, Vijay Gupta, Roger
Pope, Ryan Chartier, Jonathan Thornburg, Marty Lail

(112C) OPTIMIZATION AND TRANSPORT OF CO2 FROM REFINERIES IN SOUTHEAST

TEXAS FOR OFFSHORE SUBSEA STORAGE.........cccccoiiiiiiiiiiiiccccccecceeees

Adhish Madugula, Tracy Benson



(112D) DYNAMIC MODELING, OPTIMIZATION, AND CONTROL STUDIES OF A

MOVING BED PROCESS FOR CO2 CAPTURE USING A MICRO-ENCAPSULATED

SOLVENT ..ttt ettt et e et e bt e e bt e e beeebee e taaasseaasssaessaeassseensseessseansesesssaasseesssaensseesssaensseesssannsseans 16
Goutham Kotamreddy, Ryan Hughes, Debangsu Bhattacharyya, Benjamin P. Omell, Michael
S. Matuszewski

(112E) ENHANCED CO2 UPTAKE AND SELECTIVITY UPON INCORPORATION OF

TASK-SPECIFIC IONIC LIQUIDS INTO HIGHLY POROUS MOF-177 AT POST-

COMBUSTION CAPTURE CONDITION .....c.cctniiiiiniiiiinieieinieicietetenteneietsreteesaetestsretesesseses e s sessenesesnenenens 18
Firuz Philip, Amr Henni

(123B) DEVELOPMENT OF SAFE AND EFFICIENT POTENT COMPOUND HANDLING
PRACTICES FOR DEVELOPMENT LABS AND KILO LABS .....oooiieieeeeteeeeceeeee e 19
Christopher Marton, Kevin Molter, Paul Fernandez, David Del Valle, Matthew Kreilein

(123C) BENCH- AND PILOT-SCALE MODULAR PYROLYSIS UNITS TO DERISK

PROCESS AND UNIT OPERATION SCALE-UP ....ccoeoiiiiiieirteieirteestee ettt 20
Nicholas R. Schwartz, Michael J. Blaise, Jason Harrington, Alex D. Paulsen, Andrew L.
Wagner, Corey Zucker, Sean Thompson

(123D) PILOT PLANT DESIGN AND OPERATION FOR CARBON CAPTURE AND ENERGY
CONSERVATION ..ottt ettt ettt ettt bbbttt sttt ettt ettt etk et et b ettt seseanas 21
Damaraju Phaneswararao

(123E) BENEFITS OF MODELING FOR THE SCALE-UP OF PROCESSES: ILLUSTRATION
ON THE ASPECTS OF HEAT TRANSFER FOR A BATCH REACTOR ......ccccoiiiiiiiieciieeeecieecveecvee e 26
Olivier Baudouin, Emeline Clavel, Stephane Dechelotte, Benjamin Wincure

(208A) EFFECTIVE PEPTIDE MASS SPECTROMETRY IN HIGH SALINITY
ENVIRONMENT USING SURFACE PEPTIDE ADSORPTION / DESORPTION KINETIC

Sook Yoon, Chang Young Lee

(208B) TAILORING PORE STRUCTURE AND PROPERTIES FOR IMPROVED WATER
MANAGEMENT IN PEM FUEL CELLS USING POROUS BIPOLAR PLATES......c..cccoeeiiiiiieeiierieeeeene 28
Aswin Prathap Pitchiya, Sitaraman Krishnan

(208C) PRODUCT DESIGN VIA INTEGRATED INFORMATION SYSTEM....ccccoviririniieinieieeneeeiees 29
Anjan Kumar Tula, Lei Zhang, Rafiqul Gani

(208D) REACTION CHARACTERISTICS OF COPPER OXIDES FOR SOLAR
THERMOCHEMICAL ENERGY STORAGE .......c.cooiiiiimiiiiinieiiinctccteeetsee et 30
Gang Xiao, Duo Xiang, Mingjiang Ni, Kefa Cen

(208E) ROBUST MODEL PREDICTIVE CONTROL FOR A NANOFLUID-BASED SOLAR
THERMAL POWER PLANT ..ottt ettt stt e et e st e e s te e s vaessaeessbeeessaessbaassseesssaessseesssasssseessseessseens 33
Angel Omar Lopez-Bautista, Antonio Flores-Tlacuahuac, Miguel Angel Gutiérrez-Limén

(208F) RUFINAMIDE/1,2,3-TRIAZOLE PREPARATION WITH A FUNCTIONALIZED

MICRONANO SYSTEM: A COMBINED SIMULATION AND EXPERIMENTAL APPROACH................ 34
Chenyue Zhang, M. Teresa De Martino, Can Jin, Victor R. L. J. Bloemendal, Loai K. E. A.
Abdelmohsen, Floris P. J. T. Rutjes, Volker Hessel, Jan Van Hest

(235A) APPLICATION OF A DIGITAL TWIN OF AN AIR SEPARATION UNIT WITH

ARGON PRODUCTTION ....ccuutiiiiieiieeitteite et eseteesiteesiteestteeteestaeesssesssseensseessseensseenssassssessssesnsesesssesssessnssesnsees 37
Robert Kender, Felix RoRler, Bernd Wunderlich, Ingo Thomas, Anna-Maria Ecker, Sebastian
Rehfeldt, Harald Klein



(235B) OPTIMIZATION OF A 3-D ISOTHERMAL LAMINAR FLOW MODEL OF A
MONOLITH REACTOR FEATURING FIRST ORDER REACTIONS ..o e 38
Farah Al Duweesh, Vasilios Manousiouthakis

(235C) NOVEL MODULAR DESIGN AND OPTIMIZATION FRAMEWORK FOR
INTENSIFIED MEMBRANE REACTOR SYSTEMS .....oiiiiiiieeitecteeteeste ettt beesve e siseesane s 39
Brent Bishop, Fernando V. Lima

(235D) A CFD-BASED PROCESS DESIGN AND OPERATION ANALYSIS OF MULTI-TUBE
MEMBRANE REACTOR FOR HYDROGEN PRODUCTION........cooiiiiiieeiiie ettt 41
Hongbum Choi, Shinhyuk Kim, Joongmyeon Bae, Sai P. Katikaneni, Aadesh Harale, Jay H.
Lee

(235E) PHARMAPY: A PROCESS SYNTHESIS FRAMEWORK FOR HYBRID

PHARMACEUTICAL MANUFACTURING SYSTEMS.......ccootntirreitneennieeteeieneeteeestereiesesaeecseeneieseeneees 42
Daniel M. Casas-Orozco, Daniel Laky, Gintaras V. Reklaitis, Carl Laird, Su-Lin Lee, Xin
Feng, Mesfin Abdi, Erin Wood, Zoltan K. Nagy

(235F) A SURROGATE OPTIMIZATION ALGORITHM FOR RED WINE REACTOR
SIMULATION-BASED DESIGN ...ttt ettt ettt sttt ettt sttt e ettt sanesbaesbeenaes 44
Zachary Cosenza, David E. Block, Konrad Miller

(235G) IMPACTS OF MODELING ERROR ON OPTIMIZATION-BASED MATERIALS
DIESIGN ..ttt ettt ettt h bbbt eh bt a e bt n bt n bt e st bt n bbbt ne e 45
Keshav Kasturi Rangan, Henrique Oyama, Helen Durand

(235H) PREDICTION OF LDPE MOLECULAR WEIGHT DISTRIBUTION IN CSTR
REACTOR VIA COMPUTATIONALLY EFFECTIVE KINETIC MONTE CARLO .....cccceoviiiniiiiiiienen. 46
Solji Choi, Jong Min Lee

(435A) REACTION KINETIC MODEL APPLICATION TO SPEED UP DEVELOPMENT............cccveeuen. 48
Filipe Ataide, Elisabete Mateus, Lucia Volta E Sousa, Marta Mourdo, Ana Ribeiro, Fabrice
Odille, Georges Assaf, Ugo Cocchini, Patrick Lo Brutto

(435B) UTILIZING MECHANISTIC MODELLING TO SUPPORT SCALE-UP OF FED-
BATCH REACTION PROGCESS ...ttt ettt et ettt ettt et st sateeaeesaseaesanesasesaeenseeeseennean 49
Marcello Bosco, Leonor Rosa, Niall Mitchell, Sam Wilkinson, Meera Mahadevan

(435C) SCALING DOWN A REACTIVE CRYSTALLIZATION USING VARIOUS MIXING

11 (0] D) 2 B SRS PSTUUSRTI 51
Christopher Jordan, Christopher Marton, Yohanes Agustinus, Christopher Wilbert, Joseph
Perona, Kira Ragazzo, Buck Holloway

(435D) CENTRIFUGATION AT SCALE: SCALING UP BASED ON BENCH TOP, PILOT
PLANT AND MODELING DATA ...ttt ettt ettt tte et eteeestteetee e staeesaaesaaessaeesseensaeensseessesessesnsens 52
Laura McKee, Molly Riccitelli, Adelia Carragher, Xiao Serenity Hou, Elie Chaaya

(435E) EXPERIMENTAL CONFIRMATION OF SCALE-DOWN MIXING MODELS FROM
COMMERCIAL TO LAB SCALE WITH CFD FOR STERILE DRUG PRODUCTS.........ccccevvrviriernreienennn 53
Matthew H. Flamm, Tracey Mascaro, Amy L. Quach, Craig Ikeda, Brian Marks, Francis
Kwofie, Kyra Schwartz

(435F) COMPUTATIONAL APPROACHES TO SCALE-UP AND TECH-TRANSFER IN

AGITATED FILTER BED DRYING .....ccotitiitiiiieiitete et eite et etteetteetteevteeseeeessaeessaesaseensaesnssesnseesnssesnseas 54
Eric Murphy, Kushal Sinha, Mothivel Mummudi, Rahul Bharadwaj, Viraj Vilas Belekar,
Shankar Subramaniam, Nandkishor K. Nere



(389A) USE OF AGILE AND SCRUM IN PRODUCT DEVELOPMENT .......cccceviiiniieieieieie e 55
Kathleen Dennison, Simon Banks, Jonathan Galownia

(389B) CROSS-FUNCTIONAL SCRUM .......coitiiiiietiiteeeeteeteeete ettt eteetese s eteenessesesessesesesseseesessanen 56
Austin S. Lin

(389C) ESSENTIAL FUNDAMENTAL PROBLEM SOLVING TOOLS ......ccoeiiiiieiieieieieieie e eveeenns 57
Zdravko Stefanov

(389D) LEAD IT! TOOLS AND STRATEGIES FOR EFFECTIVE PROJECT MANAGEMENT
AND LEADERSHIP .....ooiiitiit ettt ettt ettt ettt ettt ettt e e tteetaeesteenseeensbeenseeensbeensaesnssesnseeenssesnsens 58
Eldad Herceg

(479A) FORMULATING A GENERAL OPTIMIZATION-BASED MATERIALS DESIGN
PROBLEM ....cuitieiietee ettt bt s bttt b e s e bt s b e b e st e b et et eb et e st e b et et e bt et e e b e 59
Henrique Oyama, Keshav Rangan, Helen Durand

(479B) ASSESSING THE PRODUCTION OF NOVEL CHEMICALS USING BUSINESS-
INSPIRED APPROACHES ......ociiiiiiiiiciiinicittstcets ettt ettt ettt ettt snene e 61
Agustin Helal, Nicolas Estefan, Roberto Kreimerman, Soledad Gutiérrez, Ana I. Torres

(479C) FROM EX-POST TO EX-ANTE LCA: A MACHINE-LEARNING APPROACH TO

REVERSE DECISION-MAKING AND INNOVATE IN SUSTAINABLE DEVELOPMENT —

THE CASE OF BIOREFINERIES.........coottiiiieteite ettt ettt s e e s veeeaeessveessseessbaessseesssaessseesssaenssenns 62
Antonis C. Kokossis, Stavros Papadokonstantakis, Paraskevi Karka

(479D) HAMILTONIAN GRAPH REPRESENTATION OF ZEOLITE FRAMEWORKS..........cccccvvvrevinnne 64
Akhilesh Gandhi, M M Faruque Hasan

(479E) INTEGRATED SOLVENT AND CHEMICAL ABSORPTION PROCESS DESIGN FOR
THE SEPARATION OF CO2 FROM FLUE GAS..... .ottt sttt sveesebeesaeesbeesnvaesnsaennneens 65
Ye Seol Lee, Amparo Galindo, George Jackson, Claire S. Adjiman

(479F) A VERSATILE MODEL FOR DESIGN AND VERIFICATION OF CHEMICAL
PRODIUCGTS ...ttt ettt ettt h b st b et s b e e st e b e e st b e s ene e b et en e eb et eneeb e beneenenteneenenee 67
Lei Zhang, Anjan Kumar Tula, Rafiqul Gani

(479G) PROCESS DESIGN UNDER UNCERTAINTY FOR NOVEL SEPARATIONS OF

AZEOTROPIC HIGH GLOBAL WARMING POTENTIAL HYDROFLUOROCARBON

REFRIGERANTS USING IONIC LIQUIDS .......ccooveiieieiiieieieieieeesteteiesesesestesesesesesessesesessesesessesesessesessssesess 69
Alejandro Garciadiego Del Rio, Bridgette Befort, Edward Maginn, Alexander Dowling

(479H) SIMULTANEOUS OPTIMIZATION OF THE DESIGN OF THE PRODUCT, PROCESS
ANDSUPPLY CHAIN FOR FORMULATED PRODUCTS ......ooiooiieiieeie ettt eveeeeae e eseve s 70
Manuel Taifouris, Mariano Martin, Alberto Martinez, Nats Esquejo

(498A) REAL-TIME MODELING OF CRYSTAL NUCLEATION, GROWTH, AND
BREAKAGE IN AN AGITATED BIOREACTOR ......oooooeie et eeee e e e e 72
John A. Thomas

(498B) CFD PREDICTIONS OF POWER DISSIPATION AND RELATED HYDRODYNAMIC

EFFECTS FOR A RETREAT-BLADED IMPELLER IN A STIRRED VESSEL UNDER

DIFFERENT BAFFLING CONFIGURATION ....oooiiiiiiiiiiieiiie ettt eeeatere e e e e eaaaneeeeeeesnnnnnees 73
Chadakarn Sirasitthichoke, Piero M. Armenante



(498C) PREDICTING FILTRATION PERFORMANCE BY STUDYING THE PORE

NETWORK OF THE FILTER CAKE: THE CASE OF NEEDLE-LIKE CRYSTALS ..., 74
Giulio Perini, Carlos Avendano, Arash Rabbani, Masoud Babaei, William Hicks, Anna
Parsons, Thomas Vetter

(498D) MODELING CHO CELL GLYCOSYLATION PROCESS USING DYNAMIC KRIGING .............. 77
Ou Yang, Marianthi lerapetritou

(516A) OPTIMAL CONTROL OF CRYSTAL SHAPE AND NUCLEATION IN
CRYSTALLIZATION PROCESSES ...ttt ettt ettt naes 79
Hao-Jen Pan, Jeffrey D. Ward

(516C) RENEWABLE ENERGY-BASED HYDROGEN PRODUCTION AND UTILIZATION
PROCESS SIMULATION AND ENERGY EFFICIENCY OPTIMIZATION.........oooeeiiiieiieeeiee e 80
Miae Gim, Sekwang Yoon, Hyunsoo Son, Jin-Kuk Kim

(516D) MODELING AND ANALYSIS OF ALKALINE ELECTROLYZER SYSTEMS FOR
HYDROGEN PRODUCTION ......ccotiiiiieiteititeste ettt eiteeetteetteestaeeseeestaeessseesssaeseeesssaessssessseesssenssesssesesssesnses 81
Sekwang Yoon, Jin-Kuk Kim

(516E) A TECHNO-ECONOMIC ASSESSMENT OF INDUSTRIAL FISH FEED

PRODUCTION SYSTEM USING MICROALGAL BIOMASS: A SUSTAINABLE

PERSPECTIVE ..ottt bbbt b et et b et et b et et b et et ene e 82
Geetanjali Yadav, Arpit Mishra

(516F) FLASH SINTERING OF COATED POWDERS FABRICATED BY PARTICLE ATOMIC
LAYER DEPOSITION FOR CERAMICS MANUFACTURING .....ccccteriiiiiiiieitenieeeieecreesvee e e sveesiveeseneens 83
Rebecca O'Toole, Bola Yoon, Christopher Gump, Sanjit Ghose, Rishi Raj, Alan W. Weimer

(516G) CO2 CAPTURE USING MLD-MODIFIED HIGH SURFACE AREA FUMED SILICA
SUBSTRATES ... .ottt ettt ettt e et e et e e bt e e tae e bee e baaesseeessseessee e sseeseeesssaansseessaesseessaensseesssaessseens 84
Hailey Loehde-Woolard, Annika Lai, Robert Pfeffer, Alan W. Weimer

(516H) ENHANCED WATER GAS SHIFT REACTION BY INCORPORATING A PD60-CU40
MEMBRANE REACTOR ..ottt ettt ettt ettt b e se e s et e st ese st e st esenseneesesbeneenenee 85
Jae Young Yoo, Jaemyung Lee, Joongmyeon Bae, Aadesh Harale, Sai P. Katikaneni

(5161) GAS-WATER FLOW ANALYSIS AND OPTIMIZATION OF MICRO-BUBBLE

SYSTEM FOR PARTICULATES REMOVAL.........ccoiiiiieiiieiieiiieietestesete et ete s e esesse e esessesessessessesens 86
Seungin Yang, Yeongryeol Choi, Hyundo Park, Hyungtae Cho, Junghwan Kim, Kwangcheol
Oh

(516J) AN OSCILLATORY FLOW REACTOR FOR HIGH-THROUGHPUT STUDIES OF CO2-
MEDIATED SWITCHABLE HYDROPHILICITY SOLVENTS......cotiiiiiieiteteeee et 87
Suyong Han, Keshav Raghuvanshi, Milad Abolhasani

(516K) THE STUDY ON SYNTHESIS PROCESS OF P-PHENYLENE DIAMINE .........ccccoiviiniieniiennenne 89
Shixiang Ruan, Xinzhi Chen Sr., Chao Qian Sr., Shaodong Zhou, Han Gong Sr., Wenbo Peng
Sr., Jianguo Tao Sr.

(288A) BAYESIAN OPTIMIZATION OF CRUDE SULPHATE TURPENTINE CONVERSION
TO P-CYMENE ..ottt e et e st e st e st eessbeessbeeesbeessbaessbaesssaaassaesssaassseesssaessseesssaensseessseensseens 90
Danilo Russo, Perman Jorayev, Artur M. Schweidtmann, Alexei A. Lapkin

(288B) OPTIMISATION OF FORMULATIONS USING ROBOTIC EXPERIMENTS DRIVEN
BY MACHINE LEARNING DOKE ......ooiiiiiiiiiiiieciie ettt sttt sttt s vt e st e s teessteessteesaseessbeesaseesnseensneens 92
Liwei Cao, Danilo Russo, Werner Mauer, Huan Huan Gao, Alexei A. Lapkin



(288D) COMBINING FLOW PROCESSING WITH MACHINE LEARNING ACCELERATED

FOR ACCELERATED DEVELOPMENT AND SCALING OF NEW MATERIALS. CASE

STUDY: NANOZNO ANTIBACTERIAL COATINGS ..ottt ettt ettt esive e e siveeseaeesveeseveesisaeseneens 94
Nicholas Jose, Mikhail Kovalev, Alexei A. Lapkin

(288E) POLYOLEFIN PROCESS IMPROVEMENT USING MACHINE LEARNING .........ccccooovieierieirnnne 95
Niket Sharma, Y. A. Liu

(288F) USING ARTIFICIAL NEURAL NETWORK AS A PREDICTIVE TOOL FOR CRITICAL
QUALITY ATTRIBUTES (CQAS) OF CONTINUOUS PROCESSING OF LIPOSOMES.........ccceecvrirrene 96
Sameera Sansare, Tibo Duran, Hossein Mohammadiarani, Gowtham Yenduri, Antonio Costa,
Xiaoming Xu, Diane Burgess, Bodhisattwa Chaudhuri

(362A) TOLL MANUFACTURING IN THE CHEMICAL PROCESS INDUSTRY ....c.cccoeirineinniecineenens 98
Akhil Arora, M M Faruque Hasan

(362B) OPTIMAL LIQUIFIED NATURAL GAS (LNG) COLD ENERGY UTILIZATION IN AN
ALLAM CYCLE POWER PLANT ...ttt ettt ettt ettt et e et e etteeaeeesaaensaeesaaensaeenssaensaeenssesnsens 99
Haoshui Yu, Emre Genger

(362C) ENHANCING SOYBEAN VALUE THROUGH SYSTEMATIC ECONOMIC
EVALUATION OF ISOFLAVONE EXTRACTION OPTIONS FOR MATERIAL SYNTHESES .............. 100
John D. Chea, Austin L. Lehr, Jake P. Stengel, Joseph F. Stanzione 11, Kirti M. Yenkie

(362E) A METAMODELING APPROACH TO SUPPORT DESIGN OPTIMIZATION IN THE
N L€ AN AT NN S 1N D 1O B 2 104
Rubens E. N. Castro, Rita M. B. Alves, Celma O. Ribeiro, Claudio A. O. Nascimento

(362F) DEVELOPMENT AND EVALUATION OF A CONTINUOUS MICROWAVE-

ASSISTED REACTIVE DISTILLATION PILOT-SCALE PROCESS FOR THE SYNTHESIS OF

DI-2-ETHYLHEXYL PHTHALATE ... .ottt ettt eeaae e e e s senaaaaeeeeeseenn 108
Xin Gao

(430A) HIGH TEMPERATURE PROPANE DEHYDROGENATION REACTION IN
MICROPOROUS SILICA MEMBRANE REACTORS........coceiieieiiieieiiieieiisieieieie et sseeeaesese e ssesensesesenens 109
Shailesh Dangwal, Seok-Jhin Kim

(430B) MICROWAVE-ASSISTED METHANE CONVERSION ON HIGH MICROWAVE-

SENSITIVE CAT ALY STS ettt ette et ette et e et e et e e bt eeteeesbeeabeeessaeessaeassesessseanseeensseassesanssaensesassannsens 110
Xinwei Bai, Yifan Deng, Victor Abdelsayed, Dushyant Shekhawat, Gétz Veser, Sanjana
Karpe, Debangsu Bhattacharyya, Chirag Mevawala, Joseph B. Powell, Jianli Hu

(430C) NEW REACTOR CONFIGURATIONS FOR COMPACT METHANE STEAM

REFORMERS ...ttt ettt e st e e ettt e e e ta e e e s sbbeeeestseeeeassseeessssaeeasssaeesasssaeesnsseaesssseeennsnns 111
Riccardo Balzarotti, Matteo Ambrosetti, Daniele Marangoni, Gianpiero Groppi, Enrico
Tronconi

(430D) OPTIMAL DESIGN AND ANALYSIS OF MEMBRANE-BASED REACTIVE
SEPARATIONS ..ottt ettt ettt ettt ettt et s e st e e st e te e st st et ebessentes e ebeneeseebeneeseebeneeseeteneenesbeneenenes 113
Mohammed Sadaf Monjur, Salih Emre Demirel, Jianping Li, M M Faruque Hasan

(430E) THERMAL-MICROWAVE HYBRID REACTOR CONFIGURATION FOR ENERGY

EFFICIENT PRODUCTION OF AROMATICS FROM NATURAL GAS......ooiiiieeeeiee ettt 115
Brandon Robinson, Ashley Caiola, Victor Abdelsayed, Dushyant Shekhawat, G6tz Veser,
Yifan Deng, Sanjana Karpe, Debangsu Bhattacharyya, Chirag Mevawala, Jianli Hu



(430F) BATCH TO CONTINUOUS TRANSITION FOR PRODUCTION OF DISPERSANTS IN

A HYDRODYNAMIC CAVITATION REACTOR .......oiiiieiiieiieeie et ete et etee et eeaeeeveesevaeeveaenneeenns 116
Nasser Al Azri, Riddhesh Patel, Hari C. Mantripragada, Peter Koronaios, Cliff Kowall, G6tz
Veser

(430G) RECIPROCATING ENGINE AS A CHEMICAL REACTOR - REVIEW OF DESIGN

TYPES, POTENTIAL REACTIONS, CATALYSTS, AND TECHNICAL CHALLENGES............ccceeeuene. 117
Anchu Ashok, Mary Katebah, Patrick Linke, Dhruv Arora, Dharmesh Kumar, Kai Fischer,
Herman Kuipers, Ma'Moun Al-Rawashdeh

(452A) 3D-PRINTED ZEOLITE MONOLITHS WITH METAL DOPANTS FOR METHANOL
CONVERSION ..ottt ettt ettt ettt ettt et ettt ebese s esese s ebese et esese s esess e s et ese s esessesesessesesessesesessesesnssesesnsnas 119
Fatima Magzoub, Shane Lawson, Fateme Rezaei, Ali Rownaghi

(452D) FLUID FLOW CONTROL DEVICES WITH 3D-GRADED PERMEABILITY .....ccccectveirinieinene 120
David B. Robinson, Maher Salloum, Denis Ridzal, Drew P. Kouri, David J. Saiz, Bradley H.
Jared

(452E) 3D PRINTED GYROID-LIKE STRUCTURED PACKINGS........coooiiiiiiiiiieeiieeieeciee st evee e 121

Du Nguyen, Nathan C. Ellebracht, Pratanu Roy, Jaisree K. lyer, Julie A. Mancini, William L.
Smith, Simon H. Pang, Joshuah K. Stolaroff

(452G) COUPLED NUMERICAL AND EXPERIMENTAL ANALYSIS OF TRANSPORT

PROPERTIES IN 3D-PRINTED PERIODIC CELLULAR MEDIA TO ENABLE CATALYTIC

REACTORS DESIGN.......oiiiiiiiiiitt ettt ettt ettt ettt e s e et eteeasee e estestessessetesae et e ansensensessensesseetesnsereeneensenes 122
Claudio Ferroni, Federico S. Franchi, Matteo Ambrosetti, Mauro Bracconi, Riccardo
Balzarotti, Matteo Maestri, Gianpiero Groppi, Enrico Tronconi

(452H) DEVELOPMENT OF POLYMER MONOLITH PD CATALYSTS FOR BATCH,

MODULAR CONTINUOUS FLOW AND NOVEL 3-D PRINTED PEEK REACTOR

PLATFORMS FOR HYDROGENATION REACTIONS .....c.cotiiiiriirieirierieieesteeei ettt 125
Matthew Edwards, Matthew Harding, Roderick Jones, Brian Glennon, Marcus Baumann,
Steven Ferguson

(486A) RESPONSIBLE INNOVATION IN CHEMICAL PROCESS DESIGN: STAKEHOLDER-

DRIVEN MULTI-OBJECTIVE OPTIMIZATION OF A MODULAR FOOD WASTE

VALORIZATION PROCESS .......ootiiieieiiieteitietettteteie ettt ettt ettt se s st esese s esese s esesassesesessssesansesesanens 126
Michael Abramovitch, Marianthi lerapetritou

(486E) SOLVENT OPTIMIZATION IN REACTIVE EXTRACTION FOR PROCESS
INTENSIFICATION IN BIOMASS UPGRADE ......coottiiiieitecteestteete ettt st veesvaesveesvaeenneeenns 128
Souryadeep Bhattacharyya, Zhaoxing Wang, Dionisios G. Vlachos

(486F) PROCESS SYNTHESIS AND INTENSIFICATION FOR UPGRADING NATURAL GAS
LIQUIDS IN SHALE GAS ...ttt ettt ettt s et s et et s e b et es b et e st abeneeneanen 129
Zewei Chen, Yiru Li, Edwin Andres Rodriguez Gil, Rakesh Agrawal

(486G) PILOT-SCALE DEMONSTRATION OF COAL WASTE AND TORREFIED
MUNICIPAL SOLID MIXTURES WITH AN ENTRAINED FLOW GASIFIER ..., 130
Nicholas R. Schwartz, Michael J. Blaise

(501A) A SYSTEMS ENGINEERING APPROACH TO THE OPTIMAL MEASUREMENT

NETWORK DESIGN IN COAL-FIRED POWER PLANTS BY INCORPORATING MARKET

ELASTICITY otetiteitteetie ettt ettt ettt et e et te et e et e e bt e esbeeestaaesseeassaaasseeansaaassasassaeansaeanseanssesanseeesseeansaesssesanseennns 131
Chandra Sekhar Somayajula, Debangsu Bhattacharyya, Xingbo Liu



(501B) PROVIDING TECHNICAL DECISION-MAKING CAPABILITY TO PLANT FLOOR
TECHNICTANS ...ttt ettt ettt et e e st eestte e tbeesaae e tseessseeasseassse e ssaassseesssaasssaessseesssaessseesssaesssesnsseennns 133
Michael Telgenhoff, Roque Gdchez, Kelly K. Humburg

(501C) DYNAMIC SIMULATION WITH DIGITAL TWINS OF HEAT EXCHANGERS...........cccoeeienne 134
Felix RoBler, Ingo Thomas, Pascal Freko, Sebastian Rehfeldt, Harald Klein

(501D) ON THE CONSTRUCTION OF CHEMICAL PROCESS PORTFOLIOS FOR
INVESTMENT DECISION-MAKING ......ooiiiiiiieeeeiee ettt e e e e ee e e e et e e seeteeeeeaeeeeseaeeeseaeeas 148
Shaza Shehab, Dhabia Al-Mohannadi, Patrick Linke

(537A) DEPOSITION OF OXIDE COATINGS USING NON-THERMAL ATMOSPHERIC
PRESSURE PLASMAS ..ottt ettt ettt sttt sttt skttt b ekt nesesnebe e 149
David Barlaz, Dhruval Patel, Zachary Jeckell, Daniel Krogstad, Brian Jurczyk, David Ruzic

(537B) TREATMENT AND EXTRACTION OF COPPER FROM ELECTRONIC WASTE VIA
INDUCED MORPHOLOGICAL CHANGES UTILIZING SUPERCRITICAL CO2......cccoeeevveereeerieaieens 150
Emily Hsu, Christopher Durning, Alan West, Ah-Hyung Alissa Park

(537C) ANNEALING CARBON BY PULSED LASER LIGHT .....ccccocceiriiieiiiieieieieieisieiee et 151
Randy Vander Wal, Akshay Gharpure

(537D) AN ALL-IN-ONE APPROACH FOR TRAINING DEEP LEARNING-BASED
CONT ROL LA S 153
Yankai Cao

(537E) CLOUD-BASED CONTROL OF A ROBOTIC MANUFACTURING PROCESS FOR
PERSONALIZED MEDICINES......ccoootiiiirieiitieettetet ettt ettt ettt sttt b et be s nnen 156
Alice Melocchi, Zack Bright, Federico Parietti

(537G) EMERGING COGNITIVE ENGINEERING APPROACHES TO ENHANCE CONTROL
ROOM OPERATOR CAPABILITIES IN CHEMICAL INDUSTRIES .......cccceotiieiiinieieinieeeesieeeie e 158
Mahindra Choudhary, Md. Umair Igbal, Babji Srinivasan, Rajagopalan Srinivasan

(555A) DOWNSTREAM PROCESS WITH COUNTERCURRENT CHROMATOGRAPHY TO
RECOVER BIOPRODUCTS FROM SUSTAINABLE FEEDSTOCKS ......ccoctiiieirieieiieieeeeeseeeee 161
Hoon Choi, Patrick Saboe, Brenna Black, Dong Xueming, Stefan Haugen, Eric M. Karp

(555B) SEPARATION OF LIGNOCELLULOSIC SUGARS FROM PYROLYTIC BIO-OIL
USING SIMULATED MOVING BED.......ccooiiiitieieieiiiininrssieieie ettt ettt eenes 162
Arpa Ghosh, John P. Stanford, Ryan G. Smith, Robert C. Brown

(555C) BLACK LIQUOR GASIFICATION CHEMICAL RECOVERY AND COMBINED
CYCLE POWER AT PULP AND PAPER MILLS BIOREFINERY ......cccteiiiiiiiiiniteieeeieie e 163
Tapas K. Das

(555D) FROM BIOMASS TO POWER USING INTEGRATED COMPACT PYROLYSIS,
COMBUSTOR, AND STIRLING ENGINE........ccootiiirieiriirieirereeeere ettt sttt st ene 164
Sampath Gunukula, Dat T. Tran

(555E) TECHNO-ECONOMIC ANALYSIS AND LIFE-CYCLE ASSESSMENT OF

EMERGING TECHNOLOGIES FOR BIOPROCESSING SEPARATIONS ......coooiviiiiieeeeeeeeeeeeeeeeeveeena 165
Lauren Valentino, Jennifer B. Dunn, Eric Tan, Charles J. Freeman, William L. Kubic Jr.,
Alex Rosenthal



(605B) CRITICAL ISSUES OF WASTE PLASTIC MANAGEMENT IN DEVELOPING

Jeffrey Seay

(605C) LEGAL DRIVERS FOR WASTE PLASTIC LAW AND REGULATION .....c.cccoecevineiinnieiincienens
Mary Ellen Ternes

(605D) PUBLIC HEALTH PERSPECTIVES ASSOCIATED WITH WASTE PLASTICS ......coceovineinne
Lisa McCormick, Maryam Karimi, Rouzbeh Nazari, Robert Peters

(576A) INVESTIGATING INDIRECT ULTRASOUND ON PARTICLE SIZE, SHAPE AND
NUCLEATION OF APIS THROUGH PROCESS INTENSIFICATION ......cocoiiiiiiniieiiieeieecieeseeesvee e
Bilal Ahmed, Charles D. Papageorgiou, Yihui Yang, Justin L. Quon, Humera Siddique, lan
Houson, Alastair J. Florence

(576B) EXPERIMENTAL INVESTIGATION OF WET-MILL INTEGRATED

CRYSTALLIZATION WITH TEMPERATURE CYCLES FOR SIZE AND ASPECT RATIO

CONTROL OF A COMMERCIAL PHARMACEUTICAL INGREDIENT .......ccoieiiiiiieeiieeiee e eiee e
Ayse Eren, Botond Szilagyi, Justin L. Quon, Charles D. Papageorgiou, Zoltan K. Nagy

(576C) BEYOND STRUCTURE DETERMINATION: CRYSTALLISATION AS A
PURIFICATION UNIT PROCESS FOR PROTEINS AND PEPTIDES ......cccciviiiiniieinieieeieeeseeeeee
lan Rosbottom, Niall Mitchell, Frederik J. Link, Wengian Chen, Jerry Y. Y. Heng

(576D) MANEUVERING AROUND LIQUID-LIQUID PHASE SEPARATION (LLPS) TO

ENABLE DEVELOPMENT OF ROBUST CRYSTALLIZATION PROCESSES.......cccoeeiiiiiieeieeeiieeieeane
Moussa Boukerche, Timothy Grieme, Manish S. Kelkar, James C. Marek, Collin Morris,
Nandkishor K. Nere

(576E) UTILIZING MECHANISTIC MODELLING TO SUPPORT CRYSTALLIZATION
N1 1B L\ € B D) NS (€ 3\
Olivier Monnier, Lea Heraud, Clemence Valla, Guillermo Jimeno, Niall Mitchell

(576F) PROCESS OPTIMIZATION FOR CONTROLLING THE MORPHOLOGY OF COF-5
CRYSTALS. ...ttt skttt skt b et stk et eb et s bbb sesennenenea
Rajan Bhawnani, Santanu Chaudhuri, Meenesh R. Singh

(576G) CRYSTALLIZATION MODEL DISCRIMINATION USING IN SITU CHORD LENGTH
MONITORING AND A SIZE CONVERSION MODEL (CLD2PSD MODEL)......cccccciiieiieeiieeiee e
Roberto Irizarry, Jochen Schoell

(576H) CONTINUOUS SOLID-STATE DERACEMIZATION VIA TEMPERATURE CYCLES —
A MODEL-BASED PROCESS DEVELOPMENT .......ooiiiiiiitiitenie ettt sttt st s
Brigitta Bodak, Marco Mazzotti

(593B) MODEL PREDICTIVE CONTROL FOR CONTINUOUS MANUFACTURING,

APPLICATION FOR THE PRODUCTION OF METAL ORGANIC FRAMEWORK (MOFS)

USING MECHANOSYNTHESIS .....ooitiiiiotiectteete ettt ettt ettt eve et enae e e eaeeeteeeteeaeenneenveereeenas
Ahmed Metawea

(593C) COST AND ENERGY OPTIMIZATION OF SOLVENT DEASPHALTING PROCESS

WITH MINLP SYNTHESIS OF HEAT EXCHANGER NETWORKS AND GENETIC

ALGORITHM FOR PROCESS PARAMETER OPTIMIZATION.......ccceoiiiieeiieeieeetee et eieeeveeevee e
Junwoo Park, Ki Bong Lee



(593E) IMPROVEMENT OF REFORMER SECTION PERFORMANCE WITH POOR FEED
GAS QUALITY: CASE STUDY ...ctttetiieititectt ettt ettt e stteestte e stveeseaeessbeessaaessbeassseesssesssseesssesssseesssesssseennns
Abdulla Saad Al-Dughaither, Jagan Mohan Rallapalli

(593F) PHOSPHIDE FORMATION UNDER REDUCTIVE HIGH TEMPERATURE PROCESS
CONDITIONS DURING BASIC OXYGEN FURNACE SLAG TREATMENT .......coooiiiiiiiniieeieeiieeieeae
Christoph Ponak, Valentin Mally, Harald Raupenstrauch

(642A) OPTIMIZATION OF HYDRIDE VAPOR PHASE EPITAXY (HVPE) DEPOSITION
REACTOR MANUFACTURING III-V MATERIALS USING MULTIPLE LARGE-EDDY
SIMULATIONS (LES) ...ttt ettt ee e s eee e eee st eee e eee e e e eese e enesnees
Malik Hassanaly, Hariswaran Sitaraman, Kevin Udwary, Kevin L. Schulte, Heather Splawn,
Aaron Ptak, John Simon

(642B) PROCESS INTENSIFICATION AND INTEGRATION POTENTIAL IN
MANUFACTURING POLLUTION PREVENTION......ccccootiiiiinininentetetetentestenie ettt
Tapas K. Das

(642C) PROCESS INTENSIFICATION FOR CERAMIC PART PRODUCTION - FIELD

ASSISTED SINTERING OF CORE/SHELL POWDERS FABRICATED BY PARTICLE

ATOMIC LAYER DEPOSITION.......iiitiiiiteiteieee ettt sttt sttt et st sttt et sbe e
Rebecca O'Toole, Bola Yoon, Christopher Gump, Sanjit Ghose, Rishi Raj, Alan W. Weimer

(642D) SINKER ELECTRIC DISCHARGE MACHINING AS AN INEXPENSIVE METHOD TO

PROTOTYPE MICROSCALE-BASED LAMINA-PLATES WITH HIGH ASPECT RATIO

FEATURES . ...ttt ettt ettt et e et e et e et ee s taeesbeeastaeesseesssaeesseeansaeenseeanseeasseeansaeenseesnsaesssessnseennns
Lucas Freiberg, Jad Touma, Matthew Coblyn, Goran Jovanovic

(642E) PROCESS DESIGN AND DEVELOPMENT OF A SMALL SCALE HYBRID
MANUFACTURING SYSTEM FOR THE CANCER DRUG LOMUSTINE........ccccccnviinneinneiineenens
Jaron Mackey, Ahmed Mufti, Su-Lin Lee, Mesfin Abdi, Xin Feng, Erin Wood, David H.
Thompson, Zoltan K. Nagy

(642G) SELECTION OF FUNCTIONAL SOLVENT FACTORY FOR AUTOMATIC

ALDEHYDE AND KETONE SEPARATION IN ALDOL REACTION: A COMBINED

SIMULATION AND EXPERIMENTAL APPROACH ........c.ooiiiiiiee e e
Chenyue Zhang, Zhen Song, Can Jin, Job Nijhuis, Teng Zhou, Timothy Noél, Harald Grdoger,
Kai Sundmacher, Jan Van Hest, Volker Hessel

(655A) BIO-BASED BENZOXAZINE MONOMERS AND POLYMERS BASED ON DIFURAN
DIAMINE(DEDA) ...t s e eee e e et ee e e e eeaee et eeseee e s eeeeeeeeeseeeeeeea e s seaeeen
Mengwen Yu, John La Scala, Giuseppe Palmese

(655C) DIRECT PRODUCTION OF RENEWABLE POLYESTERS WITH HIGH GLASS
TRANSITION FROM LIGNOCELLULOSIC BIOMASS ...ttt sttt eenens
Lorenz Manker, Graham R. Dick, Adrien Demongeot, Irina Sulaeva, Antje Potthast,
Veronique Michaud, Harm-Anton Klok, Jeremy S. Luterbacher

(655D) OPTIMIZATION OF CHITIN NANOWHISKER DEACETYLATION FOR

UTILIZATION IN RENEWABLE OXYGEN BARRIER FILMS AND COATINGS.......ccoooiiiiiieeeiieeees
Yue Ji, Augustus W. Lang, Eunhyang Lim, Samantha L. Waters, John R. Reynolds, Meisha L.
Shofner, J. Carson Meredith

(655E) REVERSE DIALYSIS TO CONCENTRATE CELLULOSE AND CHITIN
NANOMATERIALS AND THEIR POLYMER COMPOSITE GELS ...
Jianshan Liao, Kim Anh Pham, Victor Breedveld



(655F) CHARACTERIZING NETWORK STRUCTURE IN NOVEL HYDROGEL

COMPOSITES CONTAINING FRACTIONATED, PURIFIED LIGNINS FOR AQUEOUS

SEPARATIONS ...ttt ettt ettt e st e ettt eete e et e e esteeeabeeessaaesseeassaeassaeansaeansesassaeanseeensaeenseeansaeenseeensaannsens 202
Nicholas Gregorich, Graham W. Tindall, Mark Thies, Eric M. Davis

(655G) ION CONDUCTING POLYMERS FROM KRAFT LIGNIN FOR ELECTROCHEMICAL
DEVICES ...ttt etttk h sttt e e e e b e b e bbb s eaea et et e e e bbb e bt e b sttt e e 203
Seefat Farzin, Shudipto K. Dishari

(655H) ADVANCED FABRICATION AND MULTI-PROPERTIES OF RUBBER AEROGELS

FROM CAR TIRE WASTE ...ttt ettt ettt et ete e et eetae s aaeesteesssaessseesnsaeenseesnsaesssesnnseennns 204
Quoc B. Thai, Hai M. Duong, Chong Ren Ooi, Duyen K. Le, Thao P. Luu, Phuc T. T. Nguyen,
Nga H. N. Do, Phung K. Le, Nhan Phan-Thien

(655J) EXPLORING DEGRADATION AS A VIABLE END-OF-LIFE PROCESS FOR

THERMOSET POLYMERS ...ttt ettt ettt ettt sttt et st ettt eese et 205
Minjie Shen, Rawan Almallahi, Zeshan Rizvi, Eluid Gonzalez-Martinez, Guozhen Yang,
Megan L. Robertson

(679A) DEVELOPMENT OF A COST-EFFECTIVE AND MODULAR CLOSED LOOP
PROCESS FOR METHANOL PRODUCTION IN WASTEWATER TREATMENT PLANTS. .......cccccvene. 206
Pradeepkumar Sharma, Sameer Parvathikar, John R. Carpenter

(679B) DETERMINING MATERIALS SPECIFICATIONS BASED ON TECHNOECONOMIC

AND LIFE CYCLE ASSESSMENT: A CASE ON OXYGEN CAREER MATERIAL FOR

CHEMICAL LOOPING STEAM METHANE REFORMING ......ccccoeeiiiiiiieeiieiiieeieeciee et sveesveeeveeevee e 208
Yasuhiro Fukushima, Alexander Guzman-Urbina, Hajime Ohno, Kakeru Ouchi

(679C) MINIMIZATION OF CAPITAL AND OPERATING COSTS IN COOLING WATER
DISTRIBUTION SYSTEMS ...ttt ettt ettt ettt ee et ea e et e st sat e st eaeeatesatesateeseetsesaeensesnnesaeenns 209
Ricardo F. F. Pontes, Beatriz L. B. C. Macedo

(679F) ECONOMIC EVALUATION OF WASTEWATER TREATMENT PLANT
CONSTRUCTION IN SMALL COMMUNITIES.......coiiiitiiitiitt ettt ettt 210
Nolan Kelly, Peipei Chen, Yunting Zhu, Jiagi Zhu, Jennifer Escobar

(686A) ANALYSIS AND OPTIMIZATION OF CYCLOPENTADIENE DIMERIZATION
USING REACTIVE-DISTILLATION MODELING ....cccoutitiiiiirieieiirieieiesteieiesteee ettt sse e 211
Nitish Mittal, Anthony Najem, Larry laccino

(686B) SIMULATION-BASED DERIVATIVE-FREE OPTIMIZATION FOR HYBRID
SEPARATION DESIGN......iitiiiiiiiieiieieietteietett ettt sttt sttt st eseste e eseste e e st ebeneesesbeneesesteneesesbeneenesseneenenes 212
Shuang Xu, Anjan Kumar Tula, Selen Cremaschi, Mario Eden

(686C) DETERMINATION OF MINIMUM CATALYST MASS REQUIREMENTS FOR
HETEROGENEOUS REACTIVE DISTILLATION COLUMNS .....oooiiiiiiieeteeeeeeteeeveeeveesveesveeevee s 213
Vincent Kroeze, Lucas Braakhuis, Stijn Oudenhoven, Antoon Ten Kate, Aloijsius G. J. Van
Der Ham, Sascha Kersten

(686D) NOVEL HYBRID PROCESS SOLUTION FOR A LOW CAPITAL AND ENERGY
EFFICIENT CONTINUOUS OPERATION MDI SPLITTING PROCESS.......ccccoeiiiieiniieirieeereeeee 216
Ray Ruemekorf, Qian Yu, Andreas Schmidt, Eckard Maedebach, Jan Van Esch

(686E) ECONOMIC COMPARISON OF REACTIVE DISTILLATION (RD) TO A

BENCHMARK CONVENTIONAL FLOWSHEET: REGIONS OF RD APPLICABILITY AND

TRENDS IN COLUMN DESIGN. ...ioitiiiiiiiiieeiieesieesteesteesteesteeseteessaeessseessseesssaesssessssessssessssesssseesssesassessnne 218
Lionel Noll, Stijn Oudenhoven, Antoon Ten Kate, Sascha Kersten



(686G) CAN REACTIVE DISTILLATION AND DIVIDED WALL COLUMN REPLACE ALL
THE KNOWN CHEMICAL PROCESSESY...... ottt ettt sae et e saeesbeesveessveesnsaessbaesnseennns 221
Anjan K. Tula, Mario Eden, Rafiqul Gani

(602A) MODELING COMPLEX PARTICLE INTERACTIONS IN DRY POWDER INHALER................ 222
Xiaoyu Liu, Mostafa Sulaiman, Jari Kolehmainen, Ali Ozel, Sankaran Sundaresan

(602B) POWDER FLUIDIZATION IN DRY POWDER INHALERS .......cccceotiiniinineineeerereceieseeine 223
Mostafa Sulaiman, Xiaoyu Liu, Jari Kolehmainen, Ali Ozel, Sankaran Sundaresan

(602C) BULK PROPERTIES ASSESSMENT AND DRUM CAPSULE FILLING EVALUATION
OF HIGH DOSE INHALED FORMULATIONS .....c.ocoecintiiiiriieinieietrteietseieesteteesieteestesesesresesesaesesesnenenens 224
Kellie K. Sluga, Edward Yost, Jerry Tso, Avi Eliahu, Ariel Muliadi

(602D) PREDICTIVE APPROACH TO ESTIMATE VIABILITY OF DRY COATING FOR CQA
ENHANCEMENT OF PHARMACEUTICAL POWDERS ...ttt vee e 225
Kuriakose Kunnath, Rajesh Davé

(602F) INVESTIGATING THE IMPACT OF TEXTURE MODIFIERS ON THE FLOW
PROPERTIES OF COSMETIC AND PERSONAL CARE FORMULATIONS........ccccovieirimeinnieiinneenens 226
Tim Freeman, Laura Shaw, Rajeev Dattani, Thea Griffiths, Daphne Benderly

(602H) SCALING-UP OF MAGNETITE NANOPARTICLES PRODUCTION FOR DRUG
DELIVERY APPLICATIONS VIA STATIC MIXERS: ROLE OF TURBULENT REACTING

Carlos Manuel Ramirez Acosta, Juan C Cruz, Luis H. Reyes

(713A) ADVANCED REDOX-POLYMER INTERFACES FOR WATER PURIFICATIONS:
ELECTROCHEMICAL REACTIVE SEPARATIONS. ..ottt ettt 230
Kwiyong Kim, Stephen Cotty, Pacla Baldaguez Medina, Johannes Elbert, Xiao Su

(713B) CHEMICAL VAPOR MODIFIED MEMBRANES WITH LARGE PORE SIZE FOR
EFFICIENT DESALINATION ... .coitttiitietiriitetirtstet ettt ettt ettt sttt bttt et st bttt esesteseneeseneneas 231
Mengfan Zhu, Yu Mao

(713D) REDOX FLOW DESALINATION DRIVEN BY SUNLIGHT USING DYE-SENSITIZED
PHOTOANODE .......cociiiitiiiieteiiteteeeetet ettt ettt ettt et es s esese et e s ess st esese s ebess s esese st esessssesess st esessssesesssesesnesesesnanas 232
Gowri Mohandass, Taeyoung Kim, Sitaraman Krishnan

(713E) UNDERSTANDING THE IMPACT OF ORGANOMETALLIC REDOX POLYMER

ELECTRODE FABRICATION AND CYCLING CONDITIONS ON STABILITY AND

SELECTIVE SEPARATION OF OXYANION POLLUTANTS ...c.ootiiiitreeeseeeeeeeiese e 233
Emmanuel Kayiwa, Yurui Li, Xiao Su, Roland Cusick

(713G) BIOPOLYMER ENHANCED FLY ASH-BASED GEOPOLYMER FOR WATER
PURIFTCATION ..ottt ettt ettt ettt e stteestteesate e s st e esaaeessseessseeasseessseensseensseesssaeanseesssasasseessseesnseessseenseennss 234
Sukanta K. Mondal, Adam Welz, Monday U. Okoronkwo

(713H) MODIFIED POLYACRYLONITRILE NANOFIBERS MEMBRANE AND ITS

APPLICATION IN THE REMEDIATION OF DYE POLLUTED WASTEWATER........c.ccoeeiiiiiieiiiees 235
Waheed. A. Almasry, Fahad A. Al Abduljabbar, Sajjad Haider, Abdulaziz A Alghyamah,
Adnan Haider, R Patel, Igbal Mujtaba, Asif Mahmood

(736A) LEVERAGING THE MANUFACTURING SECTOR AS A GRID ASSET THROUGH
DEMAND RESPONSE — FOUR REAL-WORLD CASE STUDIES .......cccecectnneinneinnieerinreeneniencenneieens 236
Derek Machalek, Kody M. Powell



(736B) BIOINSPIRED GREEN CHEMISTRY TO DESIGN SUSTAINABLE AND SCALABLE
HIGH VALUE NANOSILICA ...ttt ettt ettt et tteetteeveeeteeasteesssaaesseeessaesssesssseasssessnssesssessseesssesssseennns 237
Joseph R. H. Manning, Mauro Chiacchia, Siddharth V. Patwardhan

(736D) MITIGATION OF CO2 EMISSIONS VIA DIRECT FECO3 REDUCTION WITH
HYDROGEN. ..o 238
Astrid Loder, Susanne Lux, Matthaeus Siebenhofer

(736F) RHODOPSEUDOMONAS PALUSTRIS POLYHYDROXYBUTYRATE PRODUCTION
FROM A LIGNIN AROMATIC AND QUANTIFICATION VIA FLOW CYTOMETRY .....ccccceeviveeenennne 239
Brandi Brown, Mark Wilkins, Cheryl Immethun, Rajib Saha

(759A) OPTIMIZATION OF RENEWABLE AMMONIA PRODUCTION VIA
ELECTROCHEMICAL REACTIONS .....coootitiiieietiieteeisteteiteteteie sttt sae e ssesessesesasessesassssesessssesensesesenens 240
Gbemisola Ojo, Kyle V. Camarda

(759B) IDENTIFYING OPPORTUNITIES FOR MASS TRANSFER IN CHLORINATION AND
CYCLIZATION REACTIONS ... .ottt ettt et site e siveestteestbeessaeessbaessaaesssaassseesssesssseessseesnseessseeansennnns 241
Samantha A. Gee, Lihua Liu, Hong Lu

(759C) MODEL BASED ANALYSIS AND OPTIMIZATION OF SYNGAS AREA IN OXO
ALCOHOLS TO IMPROVE THE PRODUCTIVITY ....ootiiiiiriirieiriirieieitsieeiesteeitsieeeie et 242
Jagan Mohan Rallapalli, Abdulla Saad Al-Dughaither

(759D) OPTIMIZING AND REDUCING CLEANING PRODUCTION LOSS IN PHARMA,

AGROCHEMICAL AND SPECIALTY CHEMICAL COMPANIES USING A NEW EXPERT

SYSTEM ...ttt et et e et e eteeeaeete et e etteetteete e teente et e eaeeeaaeeaeeeae e teenreenr e et e eteeertenreenren 243
Joan Cordiner

(759E) MECHANISTIC MODELLING OF A FATTY ACID DISTILLATION PLANT:

ITERATIVE APPROACH FOR COMPONENT LUMPING AND INDUSTRIAL VALIDATION ............. 244
Pieter Nachtergaele, Tobias De Somer, Bastiaan Gelaude, Joél Hogie, Joris W. Thybaut,
Steven De Meester, David Drijvers, Jo Dewulf

(195A) TOWARDS THE DEVELOPMENT OF DIGITAL TWIN FRAMEWORK FOR

CONTINUOUS PHARMACEUTICAL MANUFACTURING: REAL-TIME MODEL

MAINTENANCE AND SYSTEM ANALYSES ..ottt 246
Pooja Bhalode, Yingjie Chen, Marianthi lerapetritou

(195B) DIGITAL TRANSFORMATION OF UNIT OPERATIONS LABORATORY .....ccoeovvvviriiierieneenee. 248
David Henthorn

(195C) DEVELOPMENT OF A JOINT INFRASTRUCTURE FOR CHEMICAL ENGINEERING
APPLICATIONS RELATED TO INDUSTRY 4.0 AND DIGITAL TRANSFORMATION.......cccecovveeennne. 249
Selorme Agbleze, Willy Araujo, Heleno Bispo, Fernando V. Lima

(195D) ROBUST LARGE-SCALE STATE-ESTIMATE PREDICTION........ccoiiiiiiiiiiieeieeeiee et 251
Leila Samandari Masooleh, Ulku Oktem, Warren Seider, Jeffrey E. Arbogast, Masoud
Soroush

Author Index





