Process Development
Division 2016

Core Programming Area at the 2016 AIChE Meeting

San Francisco, California, USA
13-18 November 2016

ISBN: 978-1-5108-3446-0



Printed from e-media with permission by:

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

proceedings

.com

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

Copyright© (2016) by AIChE
All rights reserved.

Printed by Curran Associates, Inc. (2017)

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

(65a) Understanding Pressure Regulator Performance: A Discussion of Droop..............cccccoceiiiiiiiniiiiciic 1
Jon Kestner

(65¢) Best Practices in Pilto PIant LAayouUt...............cccooiiiiiiiiiiiiiie e 8
Richard Palluzi

(65d) Best Practices in Pilot Plant Piping ..o 21
Oliver Orrell

(65e¢) Best Practices in Design of Pilot Plant Scale Distillation Columns..................ccocooeiiiiiiiiic e 22

Richard Palluzi
(65f) Pilot Plant Screening Steps, Test Plan Development, Execution, and Results Analysis As Related

t0 Thin-Film EVAPOTation ............ccooiiiiiiiiiii bbbt b et ab e 33
Ryan Fischer

(802a) Scheduling and Purchasing Optimization for Olefin Plants with Downstream Constraints .................c..ccocoee. 34
Min Chen, Qiang Xu

(80b) A Study of Paraffin Product Distribution in Fischer-Tropsch Synthesis .................cccccooiiiinis 35
Yali Yao, Yusheng Zhang, Xinying Liu, Diane Hildebrandt, David Glasser

(80c) Al-based Coating for Coke Reduction during Ethane Steam Cracking ...............cccccoovviiiiiin, 36

Stamatis A. Sarris, Natalia Olahova, Marko Djokic, Mathieu Couvrat, Fanny Riallant, Hugues Chasselin, Marie-
Francoise Reyniers, Guy B. Marin, Kevin M. Van Geem

(80d) Techno-Economic and Process Safety Analysis of Ethane to Ethylene Production Process

through Oxidative Dehydrogenation (ODH) ROULE .............cccoooiiiiiiiiiiie e 37
Chinmoy Baroi, Rebecca Fushimi, Anne Gaffney, Gennaro J. Maffia
(80f) Synthesis and Adsorption Performance of Zeolites for Separating Alkanes in Naphtha ... 38

Jichang Liu, Xiang Chen
(88a) A Novel, Efficient Approach to CFD Simulations of Systems with Break-up and Coalescence of

LAQUIA DIFOPIELS ...ttt bbbt b bbb s bt h bbb e b e e s e b e e b e e e b e e b e s bt e e e b e ettt b b ene s 39
Hongbing (Raymond) Jian, Hua Bai

(88b) Optimizing Overall Energy Consumptions and Dynamic Flexibilities of Air Separation Unit

(0. N 0 T OSSOSO PP O T PR U URUPPTPR 40
Jian Zhang, Qiang Xu
(88¢) Simulation Requirements for Process Design Package of a Commercial Unit...................cocooiiiiiniiiiinnies 41

Minghua Ye, Kuangyao Brian Peng, Sergio Mohedas

(88d) Parametric Sensitivity Analysis for the Optimal Design of a Bitumen Upgrading Plant Using a

Steady-State IMLOAEL.............ccooiiiiiiiii bbb bt e n ettt 52
Jennifer Charry-Sanchez, Alberto Betancourt-Torcat, Ali Almansoori

(88e) Model Comparisons of Cooled Tubular Multi-Tube Fixed Bed Reactor - Analysis and Control of

Highly Exothermal Fast Equilibrium Reactions ..............c.ccocooiiiiiiiiiii e 61
Tom Xu, Ernesto Vera-Castaneda

(88¢g) Predicting Nitrosamine Formation in Amine-Based Carbon Dioxide Capture Systems with

ASPEN PIUS STMUIATION...........oiiiiiiiii et b e h e bbb b bbbt b e e e bt anes 62
Kun Yu, Ning Dai

(143b) Hydroformylation of 1-Dodecene in Microemulsions: Proof of Concept and Long-Term

Operability on a Mini-PIant SCAle ...............cooiiiiiiiiii e 63
Markus Illner, Tobias Pogrzeba, Marcel Schmidt, David Mdller, Erik Esche, Jens-Uwe Repke, Reinhard
Schomécker

(143c¢) From Lab to Miniplant: Effective Process Development for Deep Desulfurization of Industrial

COKE OVEIN GAS........ouiiiiiiieiieiiet ettt ettt ettt h et bbb h e b e s e b e e h b E bt e e et e h e b e e b e e bR H b s et e bt e bt bbb et et e bt e 66
Eva Speelmanns, Michael Rieger, Holger Thielert, Jens-Uwe Repke

(143d) Tributyl Citrate Production Via Reactive Distillation..................c.ccooiiiiiiiiiii e 67
Alvaro Orjuela, Miguel Santaella, Gerardo Rodriguez

(143e¢) Design Alternatives and Control Performance in the Pilot Scale Production of Isoamyl Acetate

Via Reactive DISHIAtION .............ccoiiiiiii et b e bt e bt e et e bt e b b e e b e sne s 68
Daniel Gonzalez, Paola Bastidas, Gerardo Rodriguez, Ivan D. Gil

(143f) Pilot Plant Study on Pyrolysis of Pulverized Coal in Circulating Fluidized Bed with Heat Char

[ OF:1 4y (o T T ST TSP TP P PR T TP PSPPI 69
Pengfei Dong, Zhiping Zhu, Guangjun Meng, Qinggang Lu, Kuangshi Yu



(169b) Continuous Biocompatible Reactive Extraction Concept for the Purification of Di-Carboxylic

Acids from Dilute AQUeous SOIULIONS.............cc.oiiiiiiiiiiii ettt e et e e sb e e b e e b e sne e 70
Jannick Gorden, Tim Zeiner, Christoph Brandenbusch

(169¢) Combining PAT with Data Visualization and Machine Learning to Understand and Control

Batch Cooling CryStallIZAtion ...............coooiiiiiiiiiiii s 71
Daniel J. Griffin, Martha A. Grover, Yoshiaki Kawajiri, Ronald W. Rousseau

(169d) Stability Analysis of Solar Silicon Wafer Manufacturing By the Horizontal Ribbon Growth

PIOCESS ...ttt bbb bbb R R AR R R oAb E R e R e bR e e R e e bR e R b bt n s 72
Jiaying Ke, B. Erik Ydstie, Aditya S. Khair
(169¢) Protein Enzymatic Hydrolysis Integrated with Ultrafiltration.....................c.ccooi 73

Anna Trusek-Holownia

(169f) The Dynamics of Biodiesel Profile and Fungal Diversity of Activated Sludge during Lipid

Accumulation 0N ACEtic ACIU............coiiiiiiiii i 74
Dhan Lord Fortela, Rafael Hernandez, Mark Zappi, Andrei Chistoserdov, Rakesh Bajpai, Emmanuel Revellame,
William Holmes

(177a) A Novel and Systematic Method for Process Intensification ...................ccccoooniii e 75
Jianping Li, Salih E. Demirel, M. M. Faruque Hasan

(177b) High-Resolution Process Design: Flowsheet Optimization with Embedded High Fidelity Unit

Richard Pattison, Michael Baldea
(177¢) Process Intensification of Multicomponent Distillation Configurations Using Minimum

Additional Number of Heat and Mass Integration Sections ................cccocoiiiiiiiiiiiii s 77
Zheyu Jiang, Gautham Madenoor Ramapriya, Radhakrishna Tumbalam Gooty, Mohit Tawarmalani, Rakesh
Agrawal

(177d) Novel Optimization-Based Approach for Process Design and Intensification of High-

Dimensional Modular SYSTEINS ...........cccuoiiiiiiiiiiiiiii s 78

Juan C. Carrasco, Fernando V. Lima

(177¢) Towards Optimal and Sustainable Operation of Separation Processes: The Computational
APPIOACK ... R R bR R R e e bR e R R e bt n b 79
Maria M. Papathanasiou, A. Mantalaris, Efstratios N. Pistikopoulos

(177f) Multi-Scale Computer Aided Synthesis—Design—Intensification Method for Sustainable Hybrid

0] LT ) (L TSP O PP PTU SO PPTPRRPRPRPOON 80
Anjan Kumar Tula, Nipun Garg, John M. Woodley, Rafiqul Gani, Bridgette Befort

(177g) Microwave Assisted Crystallization: Intensification of Direct Nucleation Control.................cccooviinininnnn, 81
Rohit Kacker, Herman J. M. Kramer

(177h) A Systems Approach for the Development of Osn Membrane Cascades ................coceviiiiiiriniiininencneee 82
Vincentius Surya Kurnia Adi, Marcus Cook, Ludmila G. Peeva, Andrew G. Livingston, Benoit Chachuat

(196a) Altsep: Sustainable Separation Processes Roadmap Review...............ccoooiiiiniiic e 83
Robert Giraud, Glenn Lipscomb

(226a) Computational Solid State Chemistry Applications in Pharmaceutical Industry ..................ccoonninninn, 84
Yuriy Abramov

(226b) Process Optimization Using a Distillation Model Coupled with a Solubility Model for

Increased Process Yield Following Multiple Distillations and Solvent Swap ............c.ccccocciiiiiiin 85
Christopher J. Morrison, John Guo

(226¢) Large-Scale Crystallization of a Pure Metastable Polymorph By Reaction Coupling...................ccccoevinnnnnnn. 86

Tu Lee, Hong Yu Lin, Hung Lin Lee
(226d) PAT Enabled Drying Platform for API Process Development — Investigation of Solvent

Trapping Associated with Form Transition and Crystal Collapse during Drying...............ccccooiiiiiniiii, 87
David J. Lamberto, George Zhou, Rositza Petrova, Richard Varsolona

(238a) Flow through Packed Beds...an Inconvenient Truth...............ccoccoiiiiiiiiiiiiiiii s 88
Jacob H. Arredondo, Jonathan H. Worstell

(238c) Steal This Project: Entrepreneurial-Based Learning By Building Your Own Reactor.................cccccovniinnnnn. 89

Jonathan E. Wenzel
(238d) Steal This Project: Solar-Thermal Conversion of Biomass to Methanol As an Introduction to

Chemical Engineering DIESIGI.............coiiiiiiiiiiiii et bt b e b e e bt b e bt ss et e e b e b e e e aneennas 90
Caitlin Majlinger, Alan W. Weimer, Brian D. Ehrhart
(238¢) The Virtual Sandbox: Particle Flow Physics Taught with Interactive Tools ...............c..cccocciiiiiin, 91

Stefan Radl, Minggiu Wu, Jakob D. Redlinger-Pohn, Lukas Wachtler, Benjamin Bahar, Johannes G. Khinast,
Johann Eck, Erich Reichel

(238f) Process Controls Final Projects Inspired By Real Unit Operations Laboratory Modules ...................ccccennenen. 92
Courtney A. Pfluger, Lucas J. Landherr



(238g) Developing Professional Skills through a Service Learning Project on Aluminum Recycling .......................... 93
Christy Wheeler West

(238h) Case Studies for Vertically Integrated Curriculum Projects ..............ccocooviiiiiiiiiinii e 94
Justin Opatkiewicz

(238i) It's Not Stealing If It's Free: Practical Process Instrumentation, Data Analysis, and Control

with Open Source Hardware and SOftWare..............c.occooiiiiiiiiiiii 95
Brandon S. Curtis

(239a) Cyclic Polyethylene Furanoate As a Monomer from Renewable Resources for Ring Opening

POLYIMEIIZATION ..ottt b et b s b e b e e s e e b e oAb e eb e e R e e b e e Rt e e bt e R e e eb e e m b e s bt e s e e b e e nbenbeeb e e nbeenean 96
Peter Fleckenstein, Giuseppe Storti, Massimo Morbidelli
(239b) Polymeric Nano-Metal Composite Membranes for Water Remediation ....................c.cccooviiiiiinns 97

Sebastian Hernandez, Lei Shi, Rong Wang, Lindell Ormsbee, Dibakar Bhattacharyya

(239¢) Thermodynamic and Economic Assessment of the Production of Ethylene and Propylene from
BROCTRANOL. ...ttt bbb bR R bRt h bbbt 98
Jorge Becerra, Manuel Figueredo, Martha Cobo

(239d) Design and Economical Evaluation of Polygen Process to Co-Produce Synthetic Natural Gas

(SNG), Methanol and Ethylene GLYCOL.............c.coooiiiiiiiiiiii ettt b e sre e b nne e 101
Bor-Yih Yu, I-Lung Chien

(239¢) Preparation and Properties of Soybean Qil-Based Composites Containing Natural Fillers........................... 102
Jeffrey Csernica, Andrew Fox

(239f) Solvent Free Sucrose Esters Production in Reactive Systems Containing Emulsifiers..................cccoccooinins 103
Maria F. Gutierrez, Alvaro Orjuela, Jose L. Rivera, Andrea Suaza

(239¢g) Synthesis and Characterization of Biochar-Based Carbon Supported Metal Nanoparticles ......................... 105

Sai Teja Neeli, Hema Ramsurn

(286a) A Continuous Crystallization Process to Separate Mixtures of Enantiomers Exploiting Two

Coupled Fluidized Bed CryStalliZers................coouiiiiiiiiiiiiiiiieie ettt sttt e e b saeesbesbeenbesneennesreen 106
Gabor Janiga, Heike Lorenz, Michael Mangold, Andreas Seidel-Morgenstern

(286b) Tuning the Properties of Crystalline Particles —-Temperature Cycling in a Continuous Tubular

CIYSEAILIZET ........oviiieie bbbt b st b b bbb et b e bt e bbb e bt h ekt b bt bt nbear e 107
Peter Neugebauer, Maximilian Besenhard, Johannes G. Khinast

(286¢) Continuous Crystallization Using a Sonicated Tubular System for Controlling Particle Size in

an API Manufacturing PrOCeSS............coooiiiiiiiiiiiii ettt e b 108
Masashi Furuta

(286d) Continuous Reactive Crystallisation for Control of Salt Formation Processes ..................ccccoivniiniiinnnn. 109
John McGinty, Jan Sefcik, Chris Price

(286¢) Process Intensification for Continuous Slug-Flow Crystallization...................ccocoooiiiiiiis 110
Mo Jiang, Charles D. Papageorgiou, Josh Waetzig, Andrew Hardy, Marianne Langston, Richard D. Braatz

(286f) Continuous Cooling and Membrane-Assisted Crystallization with Airlift Crystallizer ................c....ccooines 111

Fatemeh Anisi, Herman J. M. Kramer
(286g) Continuous Heterogeneous Crystallization of Active Pharmaceutical Ingredients on Excipients

SUEFTACES ...ttt bbb b e a b s e b e e s b e e b £ oA R e oA bR £ e R E e R e oAb e R R e e bR e R e bR r s 112
Nima Yazdanpanah, Allan S. Myerson, Bernhardt L. Trout
(290a) Design of Multi-Actor Distributed Processing Systems:a Game-Theoretical Approach................................ 113

Ana |. Torres, George Stephanopoulos

(290b) Optimization of Reverse Water-Gas Shift Chemical Looping for Continuous Production of

SYNGAS FTOM CO2......ooiiii bbb R e bbb 114
Marcus Wenzel, Liisa Rihko-Struckmann, Kai Sundmacher

(290c) Model-Based Comparison of Novel Hollow-Fibre Sorbent Adsorber to Packed Bed Process for

DIIULE GAS STFEAINS ........oiiviiiiiiiiiiiite et bbbt b b e e bt e bt e b e R e e bt e b e e bt e b e e bt eh b e bt e b e e bt eheenbe e b e e nesbeennenreen 115
Trisha Sen, Héctor Octavio Rubiera Landa, Jayashree Kalyanaraman, Yoshiaki Kawajiri, Matthew J. Realff

(290d) Profitability and Risk in Conceptual Plant Design:Dealing with Key Financial Parameters

Rigorously and SIMUItANEOUSLY ..............coiiiiiiiiiiii et b e sa e ste st e e b e sbeesbesbeebesbeesbesreens 116
Duncan A. Mellichamp

(290e) Characterization and Optimal Site Matching of Wind Turbine: Effects on the Economics of

Synthetic Methane Production ...............cccooiiiiiiiiiiiiii s 117
Verénica De La Cruz, Mariano Martin

(290f) Multi-Objective Optimization of Biorefinery and Uncertainty Analysis ...............cccocoiiiiniiiiniiiiins 118
Shivom Sharma, Ayse Dilan Celebi, Francois Maréchal

(290g) Development of a Semantically-Enabled Model-Sharing Biorefinery Platform ..., 119
Eirini Siougkrou, Filipoimin Lykokanellos, Antonis C. Kokossis

(290h) Optimal Production of Power in a Combined Cycle from Manure Based Biogas...................c.cccooviviiinnnn. 120

Erick Leén, Mariano Martin



(310a) Developing Structure-Property Relationships Between Reactant Structures, Ionic Liquids, and

Reaction Rate COMSTANT............ccooiiiiiiiiie e esee e s se e e e s e e te e s reeesteesreeeteeaseeesseeanse e seeesaeesseeanseessenenseesnseenteenrenn 121
Vikrant Dev, Nishanth G. Chemmangattuvalappil, Mario Richard Eden
(310b) Reverse Design of Ionic Liquids for CO2 ADBSOIPtion..............cccooiiiiiiiiiiiiiiiiee e e 122

Sarah Davis, Mario Richard Eden
(310c¢) Application of Systematic Methodology for Design of Tailor-Made Blended Products:

Lubricant DESIZI .........ccooiiiiiiiiiii bbb a R r et b e n et n et ea 123
Marina Fedorova, Laurent Grosset, Zhou Fang, Rafiqul Gani

(310d) Physical Properties for Lipids Based Process and Product Design.................ccooiiiiiiiiiiiiiiis 124
Olivia Ana Perederic, Sawitree Kalakul, Bent Sarup, John M. Woodley, Rafiqul Gani

(310¢) An Extension of COSMO-Based Methodologies for Computer-Aided Mixture Design................ccccveiiiinns 125
Nick Austin, Nick Sahinidis, Daniel W. Trahan

(310f) A Mixed-Integer Linear Programming Approach for the Design of Nanostructured Catalysts..................... 126
Christopher L. Hanselman, Chrysanthos E. Gounaris

(310g) First-Principles Rheological Modelling of Smart Drilling Nanofluids................ccccoooiiiiiiiiiiiicces 128
Simon Reilly, Zisis Vryzas, Vassilios C. Kelessidis, Dimitrios I. Gerogiorgis

(310h) Modelling the Deposition of Actives on Cotton Fabrics during the Washing Process................c.cccoinins 129
Laura Bueno, Carlos Amador, Serafim Bakalis

(311a) Mass Transfer Scale-up in Melt Polymerization ProcCesses ..............ccooiiiiiiiiiiiiiii i 132

Micaela Caramellino, Eric Grolman, Louis Pitet
(311b) Development, Control and Modelling of a Scalable Continuous Manufacturing Process for

Multiphase OXIAAtIONS .............ccoiiiiiiic bbbt et b bbbt b et e e bt ekt bt bbb e et nbeane 133
Ju Zhu, Benjamin Deadman, Konstantin Loponov, Richard Holdich, Chris Rielly, Mimi Hii, Klaus Hellgardt
(311c) 19th Century Meet the 21st Century: Scaling Batch Reactors ..............cccccooiiiiiiiiiiiiiiiceece s 134

Sheli C. Mauck, Jacob H. Arredondo, Bor-Yea Hsu, Jonathan H. Worstell

(311d) Scale up Methodology and Practical Application of Wet Bead Milling for the Production of
SUDIMECTON PATTICIES. .........oiiiiitiiiiiieit et bbbtttk s bt et ekt e b e s bt e b e s b e et e s bt e be st e et e sbeenes 135
Christopher J. Morrison, Deepak Mundhra, Wendy Knight

(311e) Influence of the Energy Criteria for the Development of Industrialization Strategies in Melt

CrYSAIIIZATION ..........oviiiicecc ettt b bt bbb e s bt bt e bt e bt b e b e st ekt e bt bt bt beane 136
Loic Guillou, Yawavi Denagnon, Etienne Rigaut

(311f) Case Study of a Recrystallization Scale-up with Desirable Psd and Morphology .................cccccoovniiiiniininns 137
Bianca Christensen, Jerry S. Salan, Matthew Jorgensen, David Am Ende, Sarah Rothstein

(311g) Behavior of Crystal Layer Growth in Dynamic Layer Melt Crystallization of Phosphoric Acid ................... 138
Kui Chen, Yangkang Shao, Jiawen Zhu

(328a) Reaction Intensification in Coal Tar Refining ................ccocoiiiiiiiiiiiii e 139
Loic Guillou, Allen Shashaty

(328b) Application of Dynamic Heat Exchanger Design in Natural Gas Liquefaction Process...............c..cccocevinene 140

Farhad Fazlollahi, Mohammad-Saeed Safdari, Samrand Saeidi, Larry L. Baxter
(328c) Implementation of Process Intensification (PI) in the Removal of Carbonyl Compounds from

the Water/Ethanol SOIVENt IMEXEUIE ............coooiiiiiiiiiiii et b e sr et r e snearee 141
Aleksandar Mitic, Krist V. Gernaey, Thomas Skov
(328d) Sensitivity Analysis of the Separation Efficiency of a Vacuum Stripping Microchannel Device .................... 142

Chafika Adiche
(328e) Isolation of Biobased Chemicals By Combination of Reactive Distillation and Pervaporation;

Process MOAEIING ............oviuiiiiiiiitiiit ettt b bt bbbt e bt bt e bt e bt b et e et eb e e bt b et nbeane 149
Daniela Painer, Susanne Lux, Matthaeus Siebenhofer

(328f) Modelling and Optimization of Multistage Separation Process at Oil Offshore Platform .............................. 150
Yongheon Cho, Sungwon Hwang

(344a) API Particle Formation: Technological Approaches to Forming Unique API Characteristics..................... 151
Jessica Whelan, Mark Barrett, Brian Glennon

(344b) Seeding Policy and Optimization of Batch Crystallization Processes................ccccooviniiiiiiiicnicee 152

Yu-Ti Tseng, Jeffrey D. Ward
(344c¢) Defining a Design Methodology for Conversion of a Batch API Crystallization to a Continuous

CrYSAIIIZATION ..........oviiiiec et b bt bbb e a e bt bt e bt e bt b e bt ekt e bt bt e et nbeane 153
Barbara Wood, Denise Croker

(344d) Tailoring Crystal Size Distribution with Sonocrystallization...................ccccoi i 154
Kirankumar Ramisetty, Ake Rasmuson

(344¢) Process Parameters in the Purification of Curcumin By Cooling Crystallization ..................c..ccooieininns 155

Marko Ukrainczyk, B. Kieran Hodnett, Ake Rasmuson



(344f) Influence of the Composition of Water/Methanol Mixtures and Temperature on the Crystal

Form and Solubility of Sodium Dehydroacetate ..................cccooiiiiiiiiiiiiii e 156
Xia Zhang, Qiuxiang Yin

(344¢g) Reaching Optimal Productivity in Batch Viedma Ripening Processes Using Minimal Data.......................... 157
Thomas Vetter

(374a) Tailor-Made Solvent and Process Design for the Separation of Azeotropic Mixtures ...............ccocceevviiininnns 158
Rafiqul Gani, Anjan Kumar Tula, Deenesh K. Babi, Marta Gonzalez Garcia

(374b) A Target Upper Bound on Reaction Selectivity Via Feinberg’s Cfstr Equivalence Principle....................... 161
Jeffrey A. Frumkin, Michael F. Doherty

(374c) A Nonsmooth inside-out Algorithm for Robust Flash Calculations..................ccocooiiiiiiien 162

Harry A. J. Watson, Matias Vikse, Donghoi Kim, Truls Gundersen, Paul I. Barton

(374d) Simultaneous Chemical Process Synthesis and Heat Integration with Unknown Cold/Hot

PrOCESS SEI@AIMS ........ooiiiiiiiiitiit ittt et h bbbt bt h e bt h e b b e b e st e bt bt e R e bt b e et e et e bbb e et nbeare 163
Lingxun Kong, Venkatachalam Avadiappan, Kefeng Huang, Christos T. Maravelias

(374¢) A Method for Minimization of Total Exergy Loss over the Complete Search Space of Regular

Distillation COnTIGUIALIONS...............ooiiiiiiiiii bbbt b e bt st e b be e ressb e b nreen 164
Zheyu Jiang, Gautham Madenoor Ramapriya, Radhakrishna Tumbalam Gooty, Mohit Tawarmalani, Rakesh
Agrawal

(374f) Shale Gas to Light Olefins: Global Optimization of an Integrated NGL Recovery, Steam

Cracking, and Methane Conversion SUPEISEIUCIUIE .............cociiiiiiiiiiiiii e 165

Onur Onel, Alexander M. Niziolek, Christodoulos A. Floudas

(3742) An Algorithm for Integrated Molecular and Process Design: Physically-Driven Domain

Reduction for Liquid-Liquid EXtraction ...............coooiiiiiiiiiiie ettt nre e 166
Smitha Gopinath, Amparo Galindo, George Jackson, Claire S. Adjiman

(374h) Optimisation-Based Design of a Heat-Integrated Crude Qil Distillation System Using Rigorous

Simulation and SUrrogate MOMEIS ................cooiiiiiiiiiiiie et b e a e 167
Dauda Ibrahim, Jie Li, Gonzalo Guillén-Gosalbez, Megan Jobson

(379¢) Aquathermolysis of Waste Triglycerides in a Continuous Flow Reactor for Jet Fuels

PrOGUETION ...ttt bt bt h bbb bt h e s bt h e e b ekt b et b e bt ekt bt b e et b are 168
Sandeep Kumar, Maogi Feng, Alexander Asiedu
(379d) Rheology of Biomass Slurries to Determine Pumpability for Hydrothermal Liquefaction............................ 169

C. Luke Williams, Tyler L. Westover, Austin C. Matthews, Sergio Hernandez

(379¢) The Upgrading of Biomass-Derived Dimethyl Ether to High-Octane Hydrocarbons: The Effect

of Process Conditions on Catalyst PErfOrmance ...............cccooouiiiiiiiiiiiii e 170
Connor Nash, Mayank Behl, Earl Christensen, Joshua A. Schaidle, Jesse E. Hensley, Daniel A. Ruddy

(3791) A System-Level Analysis on Biomass Thermal Fractionation and Catalytic Upgrading

PrOCESSES ...ttt R e bbb r et 171
Jeffrey A. Herron, Wangyun Won, Daniel E. Resasco, Steven Crossley, Christos T. Maravelias

(383a) A Neutron Scattering Study of Ion-Conduction Mechanisms in Nanocomposite Polymer

ELECHIOLYEES ... ..otttk b et h et b b b e et R e oAbt SR £ e R e R e e R e SR £ e R e AR e e R e oA e e Rt eR e e Rt eRe e et ebe e beaReennenreen 172
Lalitha Ganapatibhotla, Janna K. Maranas

(383b) Mechanical Properties of Graphene-—Polymer Nanocomposites.................cccocvviiiiiiiiiiii s 173
Asanka Weerasinghe, Chang--Tsan Lu, Ashwin Ramasubramaniam, Dimitrios Maroudas

(383c¢) Probing Multiscale Structure in Aligned Nanotube-Polymer Composites ................cccocoviiiiiiniiiniiincs 174

Eric Meshot, Ngoc Bui, Kuang Jen Wu, Francesco Fornasiero

(383d) Thermal and Mechanical Property Predictions for Conjugated Polymers Using Atomistic

SEMULATIOMS ... b e b b e b e e b b e e s e e b e e a bt e b e e e e be e bt e b e e b e b e e bt b e e e b nn e 175
Ramaswamy Ishwar Venkatanarayanan, Sitaraman Krishnan, Arvind Sreeram, Philip Yuya

(383¢) Importance of Selecting Right Analytical Tools for Successful Product Development: Case

Study of Single and Two Phase Polymerization Reactions................cccccoooiiiiiiiiiiiii s 176
Kishori Deshpande, Serena Stephenson, Ravi Dixit, Pradeep Jain, Praveenkumar Boopalachandran, Shawn Chen,
Carlos M. Villa, Philippe Hayot, David Park

(383f) Computer Aided Design of Ionic Liquids through a New Group Contribution Approach Based

on Surface Charge Density and COSMO-SAC Predictions ...............ccoooiiiiiiiiiiiiic e 177
Reza Farahipour, Arunprakash T. Karunanithi

(383g) Identification of Magnetic Nanoparticles to Eradicate Cancer Cells Using the Hyperthermia

Approach — a Computational Search APProach ..............ccocoooiiiiiiiiiiii e 178
Shounak Datta, Mario Richard Eden
(383h) Machine Learning and Natural Language Processing for Pharmaceutical Product Engineering................... 179

Miguel Francisco Remolona, Venkat Venkatasubramanian



(404a) The Effects of Cross-Linking in a Supramolecular Binder on Cycle Life in Silicon

IMICTOPATTICIE AMOAES ........oouviiiiiiiitiiie ettt stttk e b bt et e bt et s bt e be e be e b e sb e e be s b e e n b e sbeenbesbe e besbeebenbeen 180
Jeffrey Lopez, Zhenan Bao

(404b) Designer Dual Therapy Nanolayered Implant Coatings Eradicate Biofilms and Accelerate

BOMne THSSUE REPAIT ..ottt b bbb bbbt b bt b e et e bt e bt ekt e bt e bt e b e e et nbeane 187
Jouha Min, Ki Young Choi, Erik Dreaden, Robert Padera, Richard Braatz, Myron Spector, Paula Hammond

(404c) High Performance Degradable Polymers from Renewable ReSources ...............cccccooeiiiiniiiieniiecicneccnene 188
Deborah Schneiderman, Marc A. Hillmyer

(404d) Reactive Block Polymer Membranes Tailored for Heavy Metal Ion Separations..................ccccoiiiiiiinins 189
Jacob Weidman, Bryan W. Boudouris, William Phillip

(430a) A Hybrid Framework for Process Synthesis-Design: Application to Biorefineries.................ccccoceiiiininns 190

Maria-Ona Bertran, Ana-Sofia Sanchez-Arcilla, John M. Woodley, Rafiqul Gani
(430b) A New Heat Integration Model for Simultaneous Utility and Total Heat Exchanger Area

TAEGELIIIZ . ......eoeetiitet ettt bbb et h bbbt b E oAb oA e eh £ e b £ e h £ AR €A E e R e R e b e 4R £ AR e AR b e R bR e R ekt bbbt eene et ane 191
Lingxun Kong, Yaqing Wu, Christos T. Maravelias
(430c) Optimal Composition of Biogas for Methanol Production Via Dry Reforming..................c..ccocooiiiiiine 192

Borja Herandez, Mariano Martin

(430d) Production of Benzene, Toluene, and Xylenes from Natural Gas Via Methanol: A Process

Synthesis and Global Optimization APPIroachi..............ccocoiiiiiiiiiii e 193
Alexander M. Niziolek, Onur Onel, Christodoulos A. Floudas

(430e) Extensive Sensitivity Analysis and Stochastic Global Optimization for Renewable Energy

Businesses Under Operational Level Uncertainties ...............ccoccviiiiiiiiiiiii e 194
Santiago D. Salas, Aryan Geraili, Jose A. Romagnoli
(430f) Toward a Unified Method for Process Design, Integration and Intensification ... 195

Salih E. Demirel, Jianping Li, M. M. Faruque Hasan

(430g) Work and Heat Exchange Networks - from Thermodynamic Insight to Optimization Based

DIESIZN PrOCEAUIES .........oviiiiiiiicit et b b et b st bbbttt n et e e bt bt b n e et n e 196
Truls Gundersen, Chao Fu

(430h) Analysis, Synthesis and Optimization of Multiple-Effect Evaporation Systems Using

Mathematical Pro@ramIimg.............ccooviiiiiiiiiiii ettt b bbbt b bt b e et e e st et e et e ab et ben et ebeane s 199
Elvis Ahmetovic, Midhat Suljkanovic, Zdravko Kravanja, Francois Maréchal, Nidret Ibric, Nesib Mustafic, Maziar
Kermani, Milos Bogataj

(431a) Dynamic Intensification: Periodic Operation of Intensified Process Units .................ccccooeiiiininiiiicncies 200
Richard Pattison, Austin Dulaney, Michael Baldea

(431b) Process Intensification and Distillation: How to Control a Fixed Design Dividing Wall

DiESIIAION COIUIMIL ...ttt b et a bbbt bbb s b e bt e b e e b e bt b e et e b e e bt ekt e bt e b e b e b e e enenbeane 201
Melissa Donahue, Michael Baldea, R. Bruce Eldridge
(431c) Techno-Economic Analysis of a Proposed Hybrid Methanol Synthesis Process..............cccccoccoiniiiiiininens 202

Kaled Bentaher, Richard Machiela, Tony N. Rogers
(431d) Comparison of Light Gas Separation By Membranes and Conventional Technology: A Case

11 11 ) SO TSSOSO U PR U TR UPPROPRPRO 203
Xiaotong Wei, Andrei Merenov, Bhushan Bafna, Josh Taylor
(431f) Continuous Vacuum Filtration Technologies for Sulfuric and Hydrochloric Acid Slurries ...................coeee. 204

Barry A. Perimutter
(454a) Evaluation of the Cactus Based-Mucilage As an Alternative Natural Dispersant on Toxicity,

Effectiveness, and Surface Tension of Oil-in-Water Emulsion .....................c....oooiii e 214
Fei Guo, Daniela M. L. Stebbins, Tunan Peng, Wen Zhao, Rana Falahat, Sylvia Thomas, Ryan Toomey, Norma
Alcantar

(454b) Optimization of UF Backwash with Real-Time Control of Coagulant Dosing ................ccccccooviiiiiiiiiiins 215

Larry Gao, Han Gu, Anditya Rahardianto, Panagiotis D. Christofides, Yoram Cohen
(454c¢) Performance Analysis of Texas Eagle Ford Shale Oil Hydro Fracturing Produced Water
TIEALIMEIE PTOCESS ..ottt bbbt et h ek b e bt b e b e st e b £ e b e e b e e bt b ne et e b e e e eb e e b e eb e st et e e e nenbeane 216
John Floyd, Cameron McKay, Nicolas Dwarica, Chris Skrivanos, Mahbub Uddin
(454d) Macroalgae and Chitosan-Macroalgae Biocomposite As Potential Adsorbents of Water-Soluble
Hydrocarbons: Effect of pH, Organic Matter and Ionic Strength ................cocoiiiiiiiiiii e 219
Carlos E. Flores-Chaparro, Luis Felipe Chazaro-Ruiz, Ma. Catalina Alfaro-De La Torre, Miguel Angel Huerta-
Diaz, J René Rangel-Méndez
(454¢) Concentrating 17a-Ethinyl Estradiol (EE2) Using PES Hollow-Fibre Membranes:

Experimental Exploration and Molecular MOdelling..............ccccooioiiiiiiiiiiiiiieee e 220
Chun Kiat Ng, Bin Cao
(454f) Natural Organic Matter Fouling Behaviors on Superwetting Nanofiltration Membranes ............................. 221

Linglong Shan, Hongwei Fan, Hongxia Guo, Shulan Ji, Guojun Zhang



(454g) Experimental and Simulation Analysis for Optimization of Solar Desalination System Using

Humidification-Dehumidification Method: Open and Close Air Cycle..............ccoooiiiiiiii s 224
Nickyar Ghadirinejad, Mohammad Mehdi Zarei, Taher Chegini, Roberto Moreno-Atanasio
(495a) Improved Olefin Polymerization Process with Reduced Energy Consumption................cccccocevvvnniiniiiennnn. 239

Alec Wang, Pradeep Jain, Prasanna Jog, Robert Swindoll

(495b) On the Dynamics of Non-Coalescing Microscale Bubbles in Turbulent Flows for Intensification
Of Gas-Liquid Mass TIANSTEL..............oooiiiiiiiiiiiie bbb b e e bbb b e e r e nneareen 240
Manizheh Ansari, Damon Turney, Roman Yakobov, Sanjoy Banerjee

(495¢) Mathematical Modelling of Liquid - Liquid Extraction in the Slug Flow Regime in a

1Y 0 0TVl 1 1 1T SR 241
Sundari Ramji, Dinesh N V S S R Bhagavatula, S. Pushpavanam
(495d) Mass Transfer Enhancement as a Function of the Oscillatory Baffled Reactor Design ..................cccoceeie 242

Safaa M. R. Ahmed, Adam P. Harvey, Anh N. Phan

(495f1) Isolation of Carboxylic Acids from Dilute Aqueous Solutions — Intensifying Approach By

Conversion in Emulsified Reactive SOIVENTS................cooiiiiiiiiiii et e e e e eane s 243
Andreas Toth, Daniela Painer, Robert Macher-Ambrosch, Susanne Lux, Matthaeus Siebenhofer

(501a) Bioconversion of Natural Gas to Higher Value Chemicals: Engineering Considerations for

CoMMETCIALZATION. .........oouiiiiiie ettt et b e e b s bt e b e e be e bt sh b e s e e eb e e bt eheenbeebeenbesneennenrean 244
Christina Bodarky, Bryan Yeh

(501b) Be an Engineering Detective--Technical Assessments for Process Licensing.................cccccooveviinnicniiiiennnns 245
Joe Schroer

(501c) Tablet Compression Scale-up Risk Assessment Using a Model Based Approach..................cccocvviiiininns 246

Keirnan Lamarche, Trinkle David
(501d) Best Practices Identified While Transferring Lyophilized and Syringe Biologic Drug Products

from Internal Site t0 @ CIVIO ...........ocooiiiiiiii e ettt 247
Shilan Motamedvaziri, Amol Mungikar, Peter G. Millili, Thomas Damratoski

(501e) Minimizing Risk of Upgrading Projects on EXisting ASSets............cccocoviiiiiiiiiiiniiiiiniee e 248
Houssein A. Kheireddine

(501g) Managing Technology Transfer Risk through Predictive Sciences .................ccoocoeviiiiiiiis 249
Howard Stamato

(512a) Halophyte Biochar for Water Desalination Brine Concentrate Management .................cccccoooveiinenienienenens 250

Kwabena Sarpong, Ali Amiri, Michael Smith, O. John Idowu, Catherine E. Brewer
(512b) 13c Pathway Analysis for the Role of Formate in Electricity Generation By Shewanella

Oneidensis MR-1 Using Lactate in Microbial Fuel Cells................ccoooiiiiiiiiiiiii e 251
Weihua Guo, Shuai Luo, Kenneth H. Nealson, Zhen He, Xueyang Feng
(512¢) Advanced Redox-Based Electrochemical Separations for Wastewater Treatment ...................cccoocoeviiiennnn. 252

Xiao Su, Timothy Jamison, T. Alan Hatton

(512d) Influence of Elevated Salinity and the Presence of Cytostatic Drugs on Microbial Community

in FO Anaerobic Membrane BIOT@ACLOYS ..............c..oouiiiiiiiiieiiieec ettt 253
Yichao Wu, Xinhua Wang, Seungdae Oh, Chuyang Y. Tang, Bin Cao

(512¢) Batch and Packed-Bed Adsorption Study for the Removal of Dye from Textile Wastewater

Using in-House Prepared Silica-Based Nanosorbcats: Kinetics and Computational Modeling...................c..cocee 254
Amjad EI-Qanni, Nashaat N. Nassar, Gerardo Vitale, Ting Wang, Maryam Hmoudah, Afif Hethnawi

(512f) Optimization of Operational Parameters for Application of Zirconium/Polyvinyl Alcohol

Modified Flat-Sheet Polyvinylidene Fluoride Membrane As Better Adsorptive Material in Treatment

of Organic Arsenic Containing WasteWater.............ccccciiiiiiiiiiiiii e 255
Dandan Zhao, Chen J. Paul

(515a) Realization of Sustainable and Cost-Effective Cellulosic Ethanol Production By Deploying

Enzyme and Advanced Yeast Technologies in an Integrated Approach.................cccocooiiiiiiiiiiie 256
Panagiotis Sarantinopoulos, Paul De Waal, Hans De Bruijn, Paul Klaassen, Mickel Jansen, Herman Pel

(515b) Alternative Transport Fuels and Their Production Using Surplus Renewable Electricity,

WALEE AN CO2 ...ttt e e bt e e et e e e et e e e s beeeeetteeeeeabeeesabeeeaaaeseeeiabeeesabaee e asbaeeeaabeeeabeeeeatbaeseabeeesabaeesneens 257
Steffen Schemme, Remzi Can Samsun, Thomas Grube, Ralf Peters, Detlef Stolten
(515¢) Co-Products from the Catalytic Fast Pyrolysis of Biomass.................ccoccooiiiiniiiiis 258

Mark Nimlos, Nolan Wilson, Calvin Mukarakate
(515f) Application of Molecular Characterization to Bituminous Crude Oil to Study Asphaltene

PreCiPItatiOn ..........ccoiiiiiiiiie e bRt b e b bbbttt 259
M. R. Islam, Yifan Hao, Meng Wang, Toni Kirkes, Chau-Chyun Chen

(515¢) Rapid Analysis of Syngas Using Micro GC FUSION. .............cccooiiiiiiiiiiiei e 260
Shawn Wilson

(522b) A Regulatory Perspective for Manufacture of Complex Drug Substances ..............ccccccovviiiiininiicncieenn 261

Jane Chang



(522¢) CQA Control Strategy for a Synthetic Peptide Therapeutic Candidate Etelcalcetide .......................ccoceen. 262
Asher Lower

(522d) Development and Implementation of a Mathematical Model As a Key Component of a

Palladium Control Strategy for a Semi-Continuous Process to Produce a Small Molecule Drug

SUDSEANCE ..ot 263
Kevin Seibert, Carla Luciani, Colm O'Mahony

(522¢) Monitoring the Trace Levels of Free Sulfate Release to Terminate a Depolymerization Reaction

USING ATRFTIR ..o e b e e s 264
Satyanarayana Thirunahari

(522f) FDA Review Chemist’s Participation in Pre-Approval Inspections: Case Study from Drug

SUDSTANCE FACIIIEY ..ottt b bbb s bt et e s b e e st s bt e be s b e e b e s bt e b e beenbenbeenes 265
Kshitij A. Patkar, Delaram Moshkelani

(532a) High-Temperature Ethane Dehydrogenation in Microporous Zeolite Membrane Reactor ............................ 266
Shailesh Dangwal, Seok-Jhin Kim

(532b) Analysis of a Cyclic Redox Process for Oxidative Dehydrogenation of Ethane.....................cccooiiiiin, 267
Vasudev Pralhad Haribal, Luke Neal, Fanxing Li

(532¢) Novel Method to Isolate Polymeric Slurry Based Systems in a Continuous Process.................ccooeeniinins 268
Nitin Tople, Thomas Guggenheim, Kelly Leung

(532¢) Scale-up of Oscillatory Baffled Reactors (OBRS) ............cccoiiiiiiiiiiiiiiieie et 269

Safaa M. R. Ahmed, Anh N. Phan, Adam P. Harvey
(532f) Flow Microreactor Synthesis of ZIF-8 Particles with Controlled Size, Shape, and Adsorption

PIOPEITIES ...ttt b bt b et st b bR R E e R R R £ R R R e bbb bttt nreare 270
Satoshi Watanabe, Shuji Ohsaki, Hideki Tanaka, Kazuhiro Mae, Minoru Miyahara

(532¢) Intensification of Batch-Distillation Processes for Production of Alcoholic Beverages.................cccccooveninnne 271
Peter Scheruebel, Peter Letonja, Matthaeus Siebenhofer

(532h) Droplet Formation of H2SO4/Alkane System in a T-Junction Microchannel: Gravity Effect...................... 272
Liantang Li, Guangsheng Luo, Jisong Zhang, Kai Wang, Jianhong Xu

(553a) Flare Minimization for Simultaneous Turnaround Operations of Two Olefin Plants.......................cccocee. 273
Yiling Xu, Qiang Xu, Sujing Wang

(553c) Consequence Assessment for Event Tree Analysis in Transitions Using Dynamic Simulation ..................... 274
Yan Fang, M. A. K. Rasel, Peyton C. Richmond

(553e) Effect of Chemical Price Uncertainty on Project Viability: An Economic Evaluation..................c.cccooeninns 275
Gaurav Arora, Mohammad Shafiei, Mike Huckman

(564a) Molecular-Level Kinetic Model Informed Life Cycle Analysis of Green Diesel Production ......................... 276

Pratyush Agarwal, Juan Lucio-Vega, Scott R. Horton, Michael T. Klein

(564b) Application of the Advanced Distillation Curve Method to Characeterize Two Alternative

Transportation Fuels Prepared from the Pyrolysis of Waste Plastic ..................cccccoiiiiis 277
Megan Harries, Thomas Bruno

(564c¢) Application of Real-Component Based Molecular Characterization on Petroleum Refinery

SEIMULATION ...t bbb e b e et b e e s b e b e e s bt s b e e e b e e bt e Rt e bbb et b e R nr s 278
Meng Wang, Chau-Chyun Chen
(564d) Economic Design of Bioconversion Process: Natural Gas to Isobutanol......................cccoooi i 279

Christina Bodarky, Bryan Yeh

(564e) Techno-Economic Analysis of Indirect, Direct, and Hybrid Coal-Biomass to Liquids (CBTL)

Plants with CO2 Capture and StOrage (COS) ........ooiiiiiiiiiiiii et sb et bbbt et esbe s e e sbesneesbe e 280
Yuan Jiang, Debangsu Bhattacharyya

(564f) Finished Fuel Blending Models for Assessing Integration of Biomass-Derived Products with

Petroleum RefiNery Products..............c.cooiiiiiiiiiiiiiiieii ettt sr e e e r e nb e re e 281
Asad H. Sahir, Michael Talmadge, Mary Biddy

(579a) Pharmaceutical Crystallization: A Manufacturing Process Perspective................ccoccooiniiiiiiiniiniices 282
Huiquan Wu

(579b) Cooling Crystallization within Micromixers: Mathematical Modeling, Theoretical Analysis,

and Experimental VAIIAAation...............c.oooiiiiiiiiiii ettt bbb bt e et b e 283

Mo Jiang, Richard D. Braatz
(579¢) Real Time PAT Monitoring of the Solvent-Mediated Transformation of Ciclesonide Acetone

Solvate into Methanol or CyclohexXane SOIVALE ..............c.cccoiiiiiiiiiiii s 284
Lina Zhou, Qiuxiang Yin, Ting Wang, Jingkang Wang

(579d) Crystal Morphology and Size Control in Pharmaceutical Industry ................cccoooiniiiien 285
Junbo Gong, Yan Wang, Jingkang Wang

(579¢) Liquid-Liquid Phase Separation during the Cooling Crystallization of Pyraclostrobin........................cco.... 286

Junbo Gong, Kangli Li, Jingkang Wang, Xiaowen Zhu



(579f) Discriminate the Differences Between Surface Water and Channel Water in the Formation of

SOIVALES ...ttt bbbt st b e e R b b e e s e e R £ oA R e AR £ e e e R £ AR e AR £ oA R e AR £ oA R e R £ e Rt RE e b e eRe e R e b e e R bt eheenrenbeenrenreenes 287
Yumin Liu, Dandan Han, Jingkang Wang, Junbo Gong

(5792) Influence of Ultrasonic Wave on the Crystallization of Lysozyme...............c.ccccoooiiiiiiiiiiiiiiis 288
Yanan Zhou, Hongxun Hao, Jingkang Wang

(618k) Techno-Economic Optimization of a Non-Phosgene Polycarbonate Process................ccccoeiiiniiiiiiiniins 289

Kaled Bentaher, Tony N. Rogers
(618i) Optimization of Ultrafiltration and Diafiltration Process for a Shear Sensitive and Aggregation

Prone Monoclonal ANTIDOMY .............ccooooiiiiiiiiii ettt b et e e b e bt nbe b e b e nneereen 290
Sketa Patel

(618¢) Cyclic Process of Catalytic Methane Decomposition and Oxidative Regeneration over Nickel-

(O 15 /1) O 1 | £ TP T TR PRTPRTOPRPPRO 291

Dohyung Kang, Jae W. Lee
(618g) Efficiency and Cost Comparison Between Dual-Stage a-Mdea and Selexol Processes for
Carbon Dioxide Capture in a 300-MW-Class Integrated Gasification Combined Cycle (IGCC) Power

Jae-Chul Lee, Woo-Sung Lee, Seung-Won Baek, Yong-Jin Joo, Min Oh, Chang-Ha Lee

(618c) Ionic Liquids As Entrainers for the Separation of Aliphatic/Aromatic Mixtures By Extractive

Distillation Systems: Rigorous Model Based Process Optimization .................ccccccooiiiiiiiiiiis 293
Ismael Diaz, Manuel Rodriguez, Jose Palomar

(618h) Process Synthesis of Continuous Downstream Bioprocessing of Recombinant Intracellular

PLOGUEES ...ttt bbbt b bt b e bt eh e b £ b AR E e b e st e bR R ek R e bbb bt n ettt nbeane 294
Alexander M. Sabol, Jonathan P. Raftery, M. Nazmul Karim
(618f) Development of Novel Approach to Remove Acid Gas from Natural Gas at Off-Shore Plants ...................... 295

Soojin Kwon, Sungwon Hwang, Michael Binns

(618n) Production of Theobromine by N-demethylation of Caffeine Using Metabolically Engineered

| D) | ST T TP P USRS U R PRTPRTUPRPRPRO 296
Khalid Algharrawi, Ryan M. Summers, Mani Subramanian

(6181) Techno-Economic Analysis of the Ethanol Dehydration Processes: Isothermal Vs. Adiabatic

OPEIALION. .......uiiiiit ettt h bt b e b b e b s st e b e b e AR e E e b e a e b e R e R e e bR e e bR e Rt bRt et nbeane 297
Jaehun Jeong, Jun-Soo Park, Myung-June Park

(618j) A Combined Computational and Experimental Study of Copolymerization Kinetics for

Glycidyl Methacrylate and Tert-Butyl Methacrylate ................coooiiiiiiiiiii e 298
Ying Yu, Mona Bavarian, Qing Pu, Alison Schultz, Timothy E. Long

(737b) Viscoelasticity and Molecular Mobility of Celecoxib/Pvp/Tpgs Melt: A New Approach for

Amorphous Drug Dispersion Assessment during Hot Melt Extrusion Product Design...................ccccooovniiiniiinnnnn. 299
Elba Garcia, Adlin Mendoza, Zuleyka Morales, Darlene Santiago

(737d) Miniaturized Purification Platform for Automated Screening of Flow Synthesis Using

Extraction and CrystalliZation..................ccooiiiiiiiiii e 303
Andy Koswara, Edward Barks, Claire Yiging Liu, Joseph Oliva, Bradley P. Loren, Michael Wleklinski, Zinia
Jaman, Ryan T. Hilger, James R. Zimmerman, Conor Parks, David H. Thompson, Robert G. Cooks, Zoltan K.
Nagy

(737¢) Novel Validation Method Development for a Drug Delivery Device Used during Breastfeeding.................... 304
Rebekah Scheuerle, Stephen Gerrard, Krishnaa Mahbubani, Richard Kendall, Sylvaine Bruggraber, Catherine
Tuleu, Nigel Slater

(737f) Photothermal Therapy of Bladder Cancer and Melanoma Via Targeted Single-Walled Carbon

INANOTUDES ...ttt e h ettt b e bt et ekt et e e b £ et ek e e R b e o b e a4t e E £ e A b e eh e e b e e Ee e b e eh b e heeb e en b e ebeenbeebeenbesbeenenre e 305
Needa Virani, Patrick McKernan, Barry Lavine, Rajagopal Ramesh, Robert Hurst, Joel Slaton, Roger Harrison

(737g) Bioproduct Design through Market Assessment: NSF Innovation Corps (I-CorpsTM)

Participation Guides the Development of New Escherichia coli Strains ................ccocoooniiiiiiiiiiice 306
Bob Beitle, Ellen M. Brune, McKinzie Fruchtl, Rudra Palash Mukherjee
(737h) Recombinant Snake Antivenom Peptide................cocooiiiiiiiiiiii 307

Claire F. Komives, Michael Balderrama, John Li, Elda E. Sanchez

(742a) CFD MODEL Based Near-Infrared Spectroscopy Implementation for in-LINE ASSAY

Monitoring of a Pharmaceutical SUSPENSION ..............cciiiiiiiiiiiiie e et sbe e e e 308
Maxim Verstraeten, Thomas De Beer

(742b) Using Optical Coherence Tomography (OCT) to Analyze in Real-Time the Tablet Coating

Variability of a Continuous Drum Coating ProcCess..............ccocooiiiiiiiiiiiiiiicee e 309
Patrick R. Wahl, Manuel Zettl, Stephan Sacher, Rainer Bastian, Thomas Frénkel, Johannes G. Khinast, Matthias
Wolfgang

(742c) Advanced Flexible Control System Implementation into Direct Compaction Continuous

Pharmaceutical Manufacturing Pilot-PIant .................coccooiiiiiiiiii e 310

Ravendra Singh, Fernando J. Muzzio, Rohit Ramachandran, Marianthi lerapertritou



(742d) Raman Spectroscopy- Towards the Prediction of Quality Attributes and Application in Cell

Culture Process DeVEIOPIMENL ................ooouiiiiiiiiiiiie ettt ettt et e b e sae e see st e e b e saeenbesbeebesnbeneenrean 311
Fabian Feidl, Michael Sokolov, Ines Da Silva Costa, Jean-Marc Bielser, Jonathan Souquet, Hervé Broly, Carsten
Uerpmann, Massimo Morbidelli, Alessandro Butté

(742¢) Hydrodynamics and Mass Transfer Effects in Mini Vessel Dissolution Testing Systems .................cc.cccoenene 312
Bing Wang, Piero M. Armenante, Gerard Bredael

(742f) 3D Raman Spectroscopy — a Method for Mapping Ingredient Distribution throughout a Tablet

Savitha Panikar, Wei Meng, Pallavi Pawar, Sarang Oka, Rudy Hofmeister, Fernando Muzzio
(742¢) Real-Time Monitoring and Modeling of Milling in a Continuous Tableting Line Via Dry

GIANUIATION ...ttt bt bt bbb b E b b e a e b e bt e b e bt bt et e b e e st ekt e bt bbb e e et nbeane s 314
Mariana Moreno, Qinglin Su, Zoltan K. Nagy, Gintaras Reklaitis
(751a) Sustainable Development and Footprint Optimization in Shale Development ................cccccooeiiiiiiiiinines 315

Janet Peargin, Hong Jin
(751c) Green Net Value Added As a Sustainability Metric Based on Life Cycle Assessment: An

Application to Bounty® Paper TOWEL .............c.ccoiiiiiiiiiiiiii ettt bt e b sresreea 322
Bayou Demeke, Wesley Ingwersen, Annie Weisbrod, Manuel Ceja, Bernhard Weber
(751d) Sustainability Metrics for Solar Powered Charging Infrastructure for Electric Vehicles............................... 323

Jennifer L. Anthony, Larry Erickson, John R. Schlup
(751f) Evaluation of Low-Energy Recovery of N-Methyl-2-Pyrrolidone Solvent from Waste Streams

in Specialty Resin ManufaCtUre. .............ccoiiiiiiiiiiiiic bbbt sreere e 324
C. Stewart Slater, Mariano J. Savelski, Paul Tozzi, Christian Wisniewski, Nicholas Zalewski, Frank Richetti
(751g) Thermoelectric Power Technology Choices Based on Water Availability ................ccocooiiiiiniiiins 325

Erik Shuster, Dale Keairns
Author Index





