Liaison Functions 2017

Core Programming Area at the 2017 AIChE Annual Meeting

Minneapolis, Minnesota, USA
29 October — 3 November 2017

ISBN: 978-1-5108-5805-3



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© (2017) by AIChE
All rights reserved.

Printed by Curran Associates, Inc. (2018)

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

(8a) Introductory Remarks by Nada ANid............c.ocooviiiiiiiiiii 1
Nada Marie Anid

(8D) FOOA-ENErZY-Water ISSUES..........cceiiiiitiiiiiiiiiiiti ittt b e bbb s bt b e e sbe e bbb e b sbe e e bn e b e s 2
Dale Keairns

(8c) Advanced MaAnUFACTUIIIE ............coiiiiiiiie ettt b e bttt b e e b eh e e et e b e en b e sbeebeebe et e she e b e e beenneene e 3
Raymond Adomaitis, Ka Ng

(8d) Climate-Change Review and Adaptation................cccooiiiiiiiiiiiie e e 4
Mary Ellen Ternes

(8€) PAILC TOWN HAlL......c..ooiiiiiiiiiiiiie ettt ettt ettt e s e e e bt e b e e e bt e sh bt e bt e e bt e e nb b e e be e e beeenbeennbeenes 5
Nada Marie Anid

(22a) Predicting Temperature-mediated Solid Form Transformations in Small Molecule Crystals with

MOLECUIAT DIYNAIMIECS .......cuiiiiiieiiiiiti ettt ettt b e b e bt be e bt e h e e e e e eh e e b e ehe e et e Ee e b e eh e e et e R e e m b e ehe e nbe e b e e b e eaeeneeabeenbenne e 6
Eric Dybeck

(22b) Polymer D-255 Cement Fluid Loss Additive Control Optimization ...................cccocoeiiiiiiini e 7
Annalaura Arredondo

(22¢) Modeling Paste Transport Systems for Flue Gas Desulphurization Water Disposal ...............ccccooiiiiiiiiinn 8

Trent Rogers
(22d) Production of Nimesulide Nano-particles via Liquid Anti-solvent Precipitation using Spinning

DESC REACLOT ...t e e s 14
Kartik Bomb

(68a) Into Hot Water: Utilizing Thermal Distributed Energy Resources to Improve Grid Reliability....................... 15
Elena Shanin

(68b) Turning the Tide: Policies to Advance Saltwater Desalination in the United States....................cccocviiininnes 16
Lauren Bartels

(68c) Microgrids for the Macrogrid: Advancing Community Microgrids for Grid Modernization............................. 17
Julia Zhuang

(68d) Small Scale Shock-Proof Biogas DIZeSters..............ccccoiiiiiiiiiiiiiiciiii e 18

Harrison Bearden
(104a) Networking for Nerds: How to Land (or Create) Your Dream Job and Keep Your Career

IMOVIIE FOTWATA! ..ottt e bt bt b e e a b e b e e b e e b e e R b e e bt e R e e b e e Rt e nh e e R e e eb e e m b e nb e e seeebeenbenbeeseenbeenean 19
Alaina Levine

(114a) Sustaining Innovation / Innovating Sustainably ..............ccccooiiiiiiii e 20
Shawn D. Feist

(114c¢) Creating Chemistry for a Sustainable Future..................cccocoiiiiiiiiiiii s 21
Teressa Szelest

(114d) Continued Delivery on Impactful Sustainable and Innovative Business and R&D Strategies........................ 22
Jose Luis Mendez-Andino

(128a) Densification of Biomass By Using Natural and Synthetic Binder .....................cooco, 23

Tabish Ali Zeb

Jakob Farnham

(128c) Antibody Adsorption on Fluid-Fluid Interface................c.ccoooiiiiiiiiiiiii e 25
Mariia Chernova

(128d) Liposome Production and Concomitant Loading of Drug Simulants By Microfluidic
Hydrodynamic FOCUSIIE ...........cc.oiiiiiiiiiiiiee ettt b e b e e e bt e b e s bt e s e e et e e s b e sbeeseeebe e b e nbeesneabeennas 26
Wan-Zhen Lin, Noah Malmstadt

(128¢) Tuning Size and Charge of a Multivalent Polymer Library for Enhanced Drug Delivery to

CATLIIAGE ...ttt bbbt bbb E b a R R R R E e R R R R R Rt R bbbt r et b s 27
Salwan Butrus

(128f) Building Brains: Marrying Engineering & Medicine in the Fight Against Alzheimer Disease.......................... 28
Athanasios Kritharis

(155a) Smart Manufacturing in the Automobile INAUSEIY ...........ccccoiiiiiiiiiiii e 29
Alicia Boler-Davis

(155b) Smart Manufacturing in Chemical INAUSTIIES...............ccooiiiiiiiiiiii e 30

Emmanuel Dada, Tim Odi



(155¢) Innovations in Chemical Engineering: Automation of the Factories of the Future and the
Impact of Internet of Things (IoT) from the Control of the machinery in factories to Home Appliances................... 31
Thomas Mensah

(155d) Reversing the Tide in Science, Engineering, Technology, and Science (STEM): Academically

Gifted African American Students in Historically Black Colleges and Universities (HBCU)..............cccccocininiiinnnnn, 32
Felecia Nave

(155e) Blacks in Science, Engineering and Medicine: Struggles that Continue, Struggles that are

Growing, and Possible SOIUIONS ...............oooiiiiiiiii e 33
Cato T. Laurencin

(401m) Role of Electrokinetics in Glomerular Capillary Filtration: Toward an Artificial-Kidney........................... 34
A. Nastasia Allred, Samantha Blanton, J. Robby Sanders, Pedro E. Arce

(173b) Patterning Various Commercial Nanofiltration and Reverse Osmosis Membranes.................cccoceeiieniinnnens 35

Steven Weinman, Eric Fierce, Scott M. Husson
(173¢) Preparation of ZIF-8 Membranes Supported on Polymer Hollow Fibers Using Microwave-

Assisted Seeding and Secondary Growth Method ..............ccoooiiiiiiiiiiiiiiii s 36
Moon Joo Lee, Mohamad Hamid, Jongmyeong Lee, Ju Sung Kim, Young Moo Lee, Hae-Kwon Jeong
(173d) A Zeolitic Imidazolate Framework (ZIF-8) Film for H2/CO2 Separation.................ccoccooovniiiiicniiieeneees 37

Eunhee Jang, Jungkyu Choi

(173e) Scale-up of Electrochemical Carbon Dioxide Separation Using Membrane Electrode

DT 111 1) 1L TSP SRRURI 38
Nicholas R. Schwartz, Philip Cox, Jason Harrington, Kayla O'Neill

(1731) Iron/Palladium Nanoparticle Functionalized Membrane for Chlorinated Contaminates

TI@ALIIEIIL ..ottt h et b et b e e s e b e e h b bt e h s R e ea e b e e b E e b e e H b oAb e e h s £ b e e b e b e e R e e e R e e R bt b e e s e R e e b b 39
Hongyi Wan, Nicolas Briot, Anthony Saad, Lindell Ormsbee, Dibakar Bhattacharyya
(173g) In situ Growth of MOF Membranes Assisted By Electro-Deposition.................c.cccoooiiiii, 40

Sheng Zhou, Yanying Wei, Haihui Wang

(173h) Pd/Ta Composite Metallic Membranes for High Purity Hydrogen Separation: Permeability

AN DUFADIIIEY ..ottt bttt b bt e bt b e e bt e bt e nb e e b e e bt e b b e e beebe e bt ebeenbe et e e beabeenbenbeen 41
Young Suk Jo

(173i) Fabrication and Characterization of Silicalite Membranes Subject to Knudsen and Surface

Diffusion Transportation ReGIMES ..............ccciiiiiiiiiiiiii bbb 42
David Carter, Boguslaw Kruczek, F. Handan Tezel

(173j) Effects of Cyanuric Chloride and Its Derivatives on Gas Separation Properties of Polyurethane

1\ 02 11 1] 1 1 1TSS P TP T PR RO UROPPTPRT 43
Ahmad Arabi Shamsabadi, Morteza Sadeghi, Mohammad Dinari, Anahita Ronasi, Masoud Soroush

(173k) The Growth of Glycidyl Methacrylate on Ultrafiltration Membrane: Spatial Control on

Surface Initiated Aget-ATRP with Chain End Potential Functionalities.....................ccoooiiiiiiis 47
Arijit Sengupta, Blaine Carter, Xianghong Qian, Ranil Wickramasinghe

(1731) Carbon Molecular Sieves for Binary Permeation of N2/CH4 and CO2/CH4 Gas Pairs..............cccoceninininnnn, 48
Shaihroz Khan

(176a) Solve this! Fundamental Approach to Problem Solving in Industrial Processes I (Invited Talks) ................... 49
Zdravko Stefanov, Paul Chauvel, Jr., Eldad Herceg, Dana A. Livingston

(181a) Road Map for Embedding Ethics into ChE Undergraduate Curricula....................ooooiin, 50
Deborah Grubbe

(181b) Views on Ethics in Undergraduate EAUCAtion ...............c.cocooiiiiiiiiiiiiiii e 51
Dorothy W. Skaf

(181c) Ethical Reasoning in the Engineering Curriculum...............c.cooociiiiiiiiiiiiii 52

Raffaella Ocone
(209a) Rapid Advancement in Process Intensification Deployment (RAPID) €“ US Efforts to Establish

a Modular Chemical Process Intensification Manufacturing Institute..................c..ccooiiinis 53
Karen Fletcher

(209b) Modeling and Simulation - A Key Component in Enabling Process Intensification....................c.c.ccoenins 63
David Sholl, Efstratios N. Pistikopoulos

(209¢) Modeling and Simulation Challenges for Process Intensification ................cc.ccoocoiiiii, 64
Efstratios N. Pistikopoulos, David Sholl, M. M. Faruque Hasan, Salih E. Demirel, Yuhe Tian

(209d) The Sustainable Synthesis-Design-Intensification of Chemical and Biochemical Processes...................c.occ.... 65
Rafiqul Gani, Deenesh K. Babi, Maria-Ona Bertran, Rebecca Frauzem, Nipun Garg

(209¢) Democratizing Energy TeChNOLOZY ..............occooiiiiiiiiiiii et sne s 66
Dane Boysen

(217D) Flex-t0-Stretch ELECLIOMICS .........ccuiitiiiiiiiiiitieie ettt ettt b e b e e b et e b e e ss e be et e nbeeseesbeeneas 87

Steven Erlenbach



(217¢) Systematic Analysis of Cloud Point and Crystallization in Fatty Acid Ethyl Ester Biodiesel

IMEEXEUIT®S ...ttt e e et e R R e e R e s oo oot e b e e R e e R e e R e e s e e st e E e e st e R e e e e e R e ee et e et e e e e R e e e e e e neenas 88
Patrick Leggieri

(217d) Feasibility Study of Ionic Liquid Desalination Desi@n .................ccocoiiiiiiiiiiiiie e 89
Zachary Cosenza

(217a) Preparation and Characterization of Shape Memory Assisted Self-Healing Coatings .................cccccovniinnnnn. 90
Evelyn Korbich

(217¢) Defluoridation of Ground Water Using Impregnated AIuminum................ccccoooiiiiniiiiniiciine e 91
Muhammad Awais Jamali

(217f) Ordering pH-Responsive Polymer-Grafted Nanoparticles in Flow Coating Process..............c..ccooiciiiinnnnn, 92
T. Carlson

(243b) Using the FE Exam As an Outcome Assessment TOoL................cccoocoiiiiiiiiiiiiiiii e 93
David Whitman

(243c) Panelist Background and Introductory Remarks for Professor Wagner ................ccccocviiiiiiiniiiniiincies 114
John Wagner

(243d) Panelist Background and Brief Views of Professor Bullard..................cccccooiiiiiiiiiiiiieee s 117
Lisa G. Bullard

(290a) CFD Role in Understanding MiXing ProCesSes ...............ccoouriiiiiiiiieiiiieie ettt sne e sreens 119

Jose Roberto Nunhez
(321a) Using a Structured Approach to Efficiently Use the Brains of Other to Make Problem Solving

MOTE PrOQUCLIVE ... e s 181
Jack Hipple

(321b) AIChE Engage: Your Next Stop for Brainstorming in the Process of Problem Solving or

INNOVALIIE ..ot bttt bbb b b e et bt e e e R e e bR e e R e e bt e R R e R e bRt et e b e n e ehe e n e reen 183
Tianxing Cai

(280d) Re-situating the Professional Formation of Engineers at Oregon State University ...............c..ccooeeiininins 184

Jim Sweeney
(280c) ExxonMobil's Diversity and Inclusion Efforts - Creating a Premier Global Workforce that

Works to Help Power the World's Progress............ccccoiiiiiiiiiiiiiiiii st 185
Yuk Louie

(325a) Engineering Amine-Modified Silicates for CO2 Separations and Catalysis...............c.ccoceiiiiiiiniiiicicies 186
Christopher W. Jones

(330a) Introduction to the Fundamentals of Project Management...................cccccoooiiiiiiiininiin s 187
Eldon Larsen

(330b) The Importance of People in Project Management................cccooviiiiiiiiiiiniiienic e 194
Eldon Larsen

(330c) Communication--a Better Understanding .................ccoooiiiiiiiiiiiiiiic e 205
Eldon Larsen

(330d) Planning and Conducting Effective IMeetings...............cccoriiiiiiiiiiiiiiciee e 219
Eldon Larsen

(330e) The Importance of Excellent Definition of Project Objectives ..............cccccviiiiiiiiiiiiiiiii s 235
Eldon Larsen

(330f) Overview of Project PIanning ..............cccocooiiiiiiiiiii 249
Eldon Larsen

(330g) Application of Basic Project Management Skills to Small Scale Gas to Liquid Projects .....................ccceenen. 253
Lesego M Moretsele

(370a) The Women Event: Engaging High School Girls and Their Parents in STEM ...............cccccooiiiiiiiiiinnis 254

Lakshmi Nathan, Tyler Moeller, Christine Artim, Jessica Akemi Cimada Da Silva, Xiang Gu, Lilian C. Johnson,
Kevin Kimura, Colleen C. Lawlor, Poornima Padmanabhan, Ghazal Shoorideh, Victoria Sorg, Dana Thornlow,
Susan Daniel

(370c) Comparison of Web-Based and Lecture-Based Training Approaches to Educate High-School

Students with Simulink Modeling SKIillS ..............cccoiiiiiiiiiiii 255
Kaiyuan Chen, Jianming Geng, Sihan Ling, Nengxin Wang, Mugi Guo, Zuyi (Jacky) Huang
(370d) Nanotechnology & Engineering Grand Challenges .................coooiiiiiiiiiiiiiiii e 256

Virginia Davis, Joni Lakin, Edward W. Davis
(370e) Going Beyond Demonstrations to €ceChose Your Own Adventure€[| Engineering Experiences
for Service-Learning K-12 Outreach Opportunities for 3rd Year Engineering Students and Enhanced

Student Engagement for 1st Year Engineering Students ...............ccocoiiiiiiiiiiiiii s 257
Kristen M. Wilding, Bradley C. Bundy
(370f) Building Block Air QUALIEY SEISOTS. .........ccciviiiiiiiiitiiiiitei ettt 258

Anthony Butterfield, Kerry Kelly, Katrina Le, Colin Pollard, Keenan Lins, Katie Nolan, Piper Stevens, Vaishnathi
Thiraviyarajah, Annika Young, Emma Dean



(7cw) Skin Layer Formation during Drying of Latex Films ...............cccccoiiiiiiiiii e 259
Hao Huang

(191do) Improving Automated Model Reconstruction Across Phylogenetically Diverse Genome-Scale

IMEtaADOLIC IMIOAELS........coeieiiiiiiete ettt bbbkt b e s bt e b e bt e bt eh e et e e b e e b e sh e e be e b b e bt ehe e nbe e bt et eheenenreen 260
Jose P. Faria, Janaka N Edirisinghe, Filipe Liu, Samuel M. D. Seaver, Pamela Weisenhorn, James G. Jeffryes,
Tian Gu, Qizh Zhang, Christopher S. Henry

(398a) Investigation of CO2 Desorption Performance in Tri-Solvent Blends (MEA-AMP-PZ) with and

WIEROUE CALALYST ..ottt bbbt et e b e b e e bt e R e e e bt e s b e e b e e he e b e ea b e e b e e s b e e bt emeenbeebeenbeaneennenrean 261
Xiaowen Zhang, Helei Liu, Zhiwu Liang

(398aa) A Highly Permeable Microporous Polyamide Membrane for Molecularsieving of Nitrogen

from Volatile Organic COMPOUIAS .............ccooiiiiiiiiiiieiii ettt ettt ettt ar et r et ebeaneas 270
Haoli Zhou, Fei Tao, Quan Liu, Chunxin Zong, Wenchao Yang, Xingzhong Cao, Wanqin Jin, Nanping Xu

(398ab) Water Desalination Using Porous Organic Cage Membranes: A Simulation Exploration........................... 271
Xian Kong, Jianwen Jiang

(398ac) A Molecular Simulation Protocol for Membrane Pervaporation.................c.cccocooiiiiiiii e 272

Krishna Mohan Gupta, Jianwen Jiang
(398ad) Coordinate Immobilization of Silver Nanoparticles on Aminenated Polyethersulfone (AgNPs-

APES) Composite Membrane for Prolong and Constant Silver (Ag+) Release................ccccooeviiiininininciineee 273
Muhammad Salman Haider, Godlisten Shao, Hee-Taik Kim

(398ae) Use of Novel Reactor-Separator Combination (Membrane BioReactor) for Enzymatic

Hydrolysis of Waste Fines and Fiber Rejects from Recycled Linerboard Paper Mills...............cccccoooeniiiiiiiicnines 274
Surya Jampana
(398af) Boron-Nitride-Nanopore Membranes for Osmotic Power Harvesting..................ccoccoociiiiiiiiiininccee 275

Sangil Kim, Aaditya Pdendse, Semih Cetindag, Sanjay Behura, Vikas Berry, Jerry Shan

(398ag) Molecular Insights on the Reverse-Selectivity Potential of Room Temperature Ionic Liquid

Y 0 1110] 1 1 1TSS U PP PR PRTPROPTTRPRO 276
Amir Khakpay, Farzin Rahmani, Sasan Nouranian, Paul Scovazzo

(398ah) Molecular Dynamics Simulation of Room Temperature Ionic Liquid Membranes for

CO2/CH4 and CO2/N2 SePATALIOIS .......cooiviiiiiiiiiiiieii it e e b s et e e r e sbe e b aree s 277
Farzin Rahmani, Amir Khakpay, Sasan Nouranian, Paul Scovazzo

(398ai) Ionic Liquid Based Methacrylate Polymer Membranes for Efficient Enrichment of 1,3-

Propanediol from Fermentation Broths................cocooiiiiiiiiii e 278
Harrison Hawkins, Lucas Boyd, C. Stewart Slater, Mariano Savelski, Iman Noshadi

(398ak) Water Flow inside Polyamide Reverse Osmosis Membranes: A Nonequilibrium Molecular

DYNAMICS STUAY ..ottt bbbtttk e e b e s bt e besh e e b e eh e e b e e Ee oAb e eh e e beeb e e bt eheenbesbe e besbeenenreen 279
Mingjie Wei, Yang Song, Yong Wang

(398am) Intensification of the Enzymatic Hydrolysis of Recycled Paper Fiber Fragments Using

MeMDBIrane SEPATALIONS ............ccouiiiiiiiiieii ettt e e b e e bt bt e b e R e e b e eh e e e R e bbbt e e r e n e re e 280
Surya Jampana, Bandaru V. Ramarao

(398an) Evaluation of the Efficiency in a Set of Air Separation Units through Data Envelopment

Analysis and Malmquist Productivity INAEX ..ottt bbb 281
David Ferndjndez, Ruben Folgado, Laureano Jimenez Esteller, Carlos Pozo Fernajndez
(398a0) Plantwide Control for Maximum Throughput Operation of an Ester Purification Process......................... 282

Aryan Kumar Ojasvi, Nitin Kaistha

(398ap) Crown Ether Diols Aerosol Cross-Linked with Poly(vinyl alcohol) As Specialized Li+

AdSOrbent NANOTIDEI'S ...........coiiiiiiiii et b bt e bt e e s bt e e b e e b e bt e e be b nnenreen 283
Grace M. Nisola, Lawrence A. Limjuco, Rey Eliseo C. Torrejos, Jeong Woo Han, Khino J. Parohinog, Sangho
Koo, Wook-Jin Chung

(398ar) Efficient Absorption of SO2 in Flue Gas By Environmentally Benign Functional Deep

L D Tt § TN 1) A 1L USRS 284
Kai Zhang, Shuhang Ren, Yucui Hou, Ying Sun, Weize Wu

(398au) Energy Integrated Natural Gas Liquid Recovery Process By Vapor Recompressed Internally

DIFIVEN REDOIIET ...ttt bbbt b bbbt e b e bt e b s e bt e b et e b e e bt abeenenreen 285
Bandaru Kiran

(398av) Engineering Studies of the Effect of pH, Temperature and Protein Tertiary Structure on i%-

Lactoglobulin a and B Separation in Anion-Exchange Chromatography .................c.occois 286
James T. Hsu, Gorgi Pavlov

(398aw) Nano-Cellulose Based Thin Film Nanocomposite RO Membranes with Tunable Flux Via

Control of Interfacial TIAMSPOIt ...........cc.ccviiiiiiiiiii ettt b bbbttt st r et r et eseane 287
Ethan D. Smith, Stephen M. Martin
(398ax) Synthesis of 3D Na-Embedded Carbon Nanomaterials and Their Applications in Solar Cells..................... 288

Wei Wei, Yun Hang Hu



(398ay) Electrical Energy Generation Via Reversible Chemical Doping on Carbon Nanotube Fibers...................... 289
Albert Tianxiang Liu, Yuichiro Kunai, Pingwei Liu, Anton Cottrill, Michael Strano

(398az) Observation of the Marcus Inverted Region of Electron Transfer from Asymmetric Chemical

Doping of Pristine (n,m) Single-Walled Carbon Nanotubes ...............cccccooiiiiiiiiiiiiiiit e 290
Albert Tianxiang Liu, Yuichiro Kunai, Anton Cottrill, Michael Strano

(398b) Fracturing Fluid Retention and its Effect on Fluid Flow in Microfractures of Tight Qil

RESEIVOIIS ...ttt bt b e b e b E e b e oAbt e bt e bR e oAbt e b e b e e R e e bt e b b e R e e b e e bt eh e bt e b e e neeheen e reen 291
Zhaojie Song, Liya Zhang, Qingjie Liu, Zhiyao Chen, Jirui Hou, Yongxing Zhang

(398ba) Synthesis of Lithium Carbonate Nanoparticles Using an Upscaled Microfluidic Reactor .......................... 299
Sashankha Tallapudi, Holly A. Stretz, John Massingill Jr.

(398bb) Bijel Derived Nanocomposite Membranes for Advanced Separations................cc.ccoceoeiiininincncieinnennene 300

Martin F. Haase, Kathleen J. Stebe, Daeyeon Lee

(398bc) Preparation of Nanoporous Silica with Agnps at the Core and Curst to Control the Ag+ Ion

Release and Enhance the Antibacterial Properties..............ccccooiiiiiiiiiiii e 301
Muhammad Salman Haider, Godlisten Shao, Hee-Taik Kim

(398bd) Development of Yttrium Nanoparticle/PVA Modified Psf Membrane and Application in

Decontamination of Arsenate from WAterS..............coooiiiiiiiiiiiiie ettt e e sre e sre e nre e 302
Yang Yu, Ling Yu, J. Paul Chen

(398be) Combined Molecular Confinement and Metal-Support Interface Effects for Control of

Hydrodeoxygenation Selectivity on Porous PA@TIO2 ............cccoooiiiiiiiiiiiii s 303
Bingwen Wang, Jing Zhang, J. Will Medlin, Eranda Nikolla

(398bf) Examining Effects on Bending Elasticity and Structure of Phospholipid Bilayer Membrane in

Presence of Embedded Surface Functionalized Inorganic Nanoparticles.................c.ccoooiiiiiiiiiiiiis 304
Saptarshi Chakraborty, Michihiro Nagao, Christopher L. Kitchens
(398bg) In situ Isolation of Bacteria Using Microfluidic Devices..............cccooiiiiiiiiiiiiiiice e 305

Clara Romero Santiveri, Nil Tandogan, Edgar D. Goluch
(398bh) Tailoring Pore Topology to Polymorphism By Engineering Metal Oxide Interfaces during

Templating of Nanostructure IMAterials ..............oocoiiiiiiiiiiii et e b e nee e 306
Daniel Gregory, Qianying Guo, Li Lu, Christopher J Kiely, Mark A. Snyder
(398bj) Supported, Homogeneously Alloyed Bimetallic Nanoparticles By Electrostatic Adsorption........................ 307

Andrew Wong, Qiuli Liu, John R. Regalbuto
(398bk) One-Step Synthesis of Carbon Nanotube-Supported Fischer-Tropsch Catalysts Via Liquid

Injection Chemical Vapor DePOSItion ..............cocooiiiiiiiiiiiiii e et e b neeereen 308
Xu Li, Haider Almkhelfe, Keith Hohn, Placidus B. Amama
(398bl) Characterization of Aluminum Carbide in Aluminum-Graphene Nanocomposites.................c..cccciiniins 309

Aditya Nittala

(398bm) 3D Vertically-Aligned CNT/Graphene Hybrids from Layer-By-Layer Transfer for

SUPETCAPACIEOLS ..ottt ettt b bt b et e s e h e bt b b e b e e st e b e e R e e bt A b e b et et e e e bt e bt e b b nn et e b e bt et 310
Enoch Nagelli, Prof. Liming Dai

(398bn) Oligodendrocyte Precursor Cell Maturation in a 3D Hydrogel System through the

Incorporation of Drug Delivery Nanoparticles or Topographical Cues (Grad Student Award) .............ccccccooveninene 311
Lauren Russell, Meghan Pinezich, Kyle Lampe

(398bo) Functionalized Graphene/Polyimide Thermal Conductivity Composites Via Electrospinning-

HOt Press TeCHIMIGUE. .........coviiiiiiitiii ittt b e bt et b et s bt e b e be e b e sh e e be s b e e a b e eheenbesbeebesneenbenbeen 312
Yonggiang Guo, Zhaoyuan Lv, Qiuyu Zhang, Yalan Wu, Junwei Gu

(398bp) Multicolored Triboluminescent Composites for Wind Utilization and Lubrication Failure

WVATTHIIE ...ttt bbbt h btk e b b4 b s eh e b £ e b e AR e E e b s e et e bR e e b e e b e b et bt h ekt b bt e et nbeane 313
Zhaofeng Wang, Hua Xu, Fu Wang, Yumiao Li

(398br) Mimicking Nature: Mechanical Properties of Ultrastretchable, Silica-Based Synthetic Spider

Webs Fabricated Via 3D Printing .............ccocooiiiiiiiiiiii ettt bttt sb e b e b e nneennen 314
Marius Rutkevicius, Mackenzie Geiger, Dishit Parekh, Taylor Neumann, Michael D. Dickey, Saad A. Khan

(398bs) Zwitterionic Conjugated Polymers and Their Application in Biosensing...............c...ccccoocoiiiiiininciiecnn 315
Gang Cheng

(398bt) Novel Environmentally Benign Hydrogel: Nano-Silica Hybrid Hydrolyzed Polyacrylamide/
Polyethyleneimine Gel System for Conformance Improvement in High Temperature High Salinity

RESEIVOIL ...ttt h et bbbt E b e e bt e b e e e e e R e e bt e b e e bt e R e e bt e bt e Rt e R e e bt e Rt e bt e R e e bt nhe e reen 316
Yifu Long

(398bu) Composelector: An European H2020 Project for Integrating Multi-Scale Material Simulation

and Industrial Business DeCISIONS ..............cooiiiiiiiiiiii et 332
Erik Laurini, Maurizio Fermeglia, Domenico Marson, Sabrina Pricl

(398bv) Single Step Catalytic Conversion of Propane to Propylene Via Reactive Separation .................cccccooeiine 333

Dolly Chitta, Matthew Lemieux



(398bw) Crystallization and Foaming Behaviors of Modified Polypropylene by Phenyl-contained

FUNCEION GIOUP........oiiiiiiitieii ettt h et b e e b e bt e b e b e e s b e s Rt e ke e R e e b e eh e e e e e R e e A b e eh e e neeeb e e bt eheenbeebeenbeaneenenrean 334
Cong Li, Lian-Fang Feng, Xue-Ping Gu, Cai-Liang Zhang

(398bx) The Reaction Condition Impacts on the Performance and the Kinetic of the Reduction of

Copper Oxides by Methane during Chemical Lopping Combustion ..............ccccccooiiiiiiiiiiis 335
Hayder Alalwan, Sara Mason, David Cwiertny, Vicki H. Grassian

(398by) Optimizing Pt loading on Three-Dimensional Carbon Foam for HER ...................ccooiiiiiiiiiiie 336
Abdulsattar Alsaedi

(398¢) Validation of CFD Model for the Pilot Scale Mineral Carbonation Bubble Column Reactor......................... 337
Minjun Kim, Seoung-Eon Park, Jonggeol Na, Chonghun Han

(398¢) Sandstone Deformation By CO2 AdSOTPLION .........ccoieiiiiiiiiiiiiiie ettt ee 338
Sahar Bakhshian, Muhammad Sahimi

(398f) Ccus Development in Middle CRINA ...............ccoiiiiiiiiiiii e 339

Shuangxing Liu
(398g) Study of Kinetics, Solubility, Heat of Absorption and Formation of Bicarbonate and

Carbamate of Linear and Ring Diamines in CO2 Absorption Process..............c.ccoceiiiiiiiiiiiiiiiiiecc s 340
Rui Zhang, Zhiwu Liang, Qi Yang, Xiao Luo

(398i) Thermokinetic Properties and Mass Transfer of CO2 Absorption in Aqueous Benzylamine

N (LRI (1) G0 2 OF:1 1] 111 o F O OSSOSO R OO PS TR PP PP 343
Satyajit Mukherjee, Amar Nath Samanta, Syamalendu S Bandyopadhyay

(398)) Process Modeling and Experimental Studies of a Novel Micro-Encapsulated Solvent System for

ClO2 CAPLULE........oiiiiiie ettt h bbb 2o h bt b e b e bbb e s e st eh £ e b £ AR E e b e e a b e b e bt e b e bt b e ne et e e e st e bt e bt bt e b e s e e st et e ane e 346
Goutham Kotamreddy, Ryan Hughes, Debangsu Bhattacharyya, Joshuah Stolaroff, Michael Matuszewski
(398k) CO2 Capture Process Dynamic Design of Experiments and Model Validation ...................cccociiiiiiiininns 347

Anderson Soares Chinen, Joshua C. Morgan, Benjamin P. Omell, Debangsu Bhattacharyya, David C. Miller
(3980) Differential Permeability Reduction of CO2 and Water By Polymer Gel in Sandstone Rocks

QUIINE WAG PIOCESS ..ottt sttt b b e btk e b s bt e be e b e e b e eh e e b e b e e b e sh e e be e b e en bt ebeenbesbeebesneenaenbeen 348
Xindi Sun, Baojun Bai
(398r) Valuing Flexibility in CCS-Equipped Power PIants................ccccooiiiiiiiiiiicceee e 359

Clara F. Heuberger, lain Staffell, Nilay Shah, Niall Mac Dowell
(398u) Development of Potassium- and Sodium-Promoted CaO Adsorbents for CO2 Capture at High

TEIMPETATUIES .......couviiieitiitiet etttk b bbb b e e b s bt e e e b e e b e b £ e E e R e oAb e 4 h e e et e R e e bt eh £ oAb e e R e oAb e eh b e R e e b b e bt ehe e bt e b e e b e shb e b e nbeen 360
Ahmed Al-Mamoori, Xin Li, Harshul Thakkar, Fateme Rezaei

(398v) Inert-Substrate-Supported Tubular Single Cell for Direct Operation on Isooctane..................c..ccceiiinns 366
Kai Zhao, Bok-Hee Kim, M. Grant Norton, Su Ha

(398w) Molecular Dynamics Simulations of Zeolite Nanosheets for Water Desalination.....................cccoceviinnn. 367
Li-Chiang Lin, Seyed Hossein Jamali, Thijs J. H. Vlugt

(398x) Prediction of Water Uptake in Ion Exchange Membranes Using Gel Swelling Models................ccccccoovvninine 368
Kentaro Kobayashi, Eui-Soung Jang, Ni Yan, Benny D. Freeman

(398z) Modelling Direct-Flow Hollow Fibre Membrane Filtration at Fixed Pump Driving Pressure....................... 369
Qian Xu, Robert W. Field

(457a) Biomaterials for Tissue ENGINEETING .............cccoiiiiiiiiiiiiieiee et sr e nre e 370
Antonios G. Mikos

(517a) Process Systems Engineering Contributions in Pharmaceuticals ....................cccoooiiiiie 371

G. V. Rex Reklaitis

(573a) Developments of Coal Fired Power Generation Processes in Japan after the First Oil Crisis
(19773 ottt E R L e R bR R e bR E e e bbb e 372
Shigekatsu Mori

(573b) Selected Topics in Fluidization Fundamentals and Fluidized Bed Applications €“ a

Presentation Honoring Prof. ShigeKatSu IMOTi...........cccoooiiiiiiiiiiiiic et 379
Thomas Ho

(573¢) Fluidized-Bed Drying Process Based on Self-Heat Recuperation Technology ...............ccccoiiiiiiiiiiiinins 380
Atsushi Tsutsumi, Lu Chen, Hiroyuki Mizuno, Yasuki Kansha

(573d) The Role of Pressure Balance in Nonmechanical Device Design................cccoviiiiiiiiiiiiiis 381
T. M. Knowlton

(573e) Carbon Fiber Reclamation from CEFRP WaSte.............cccociiiiiiiiiiiic e snae e 382

Hiroshi Moritomi

(573f) A Nature-Inspired Approach to Aid the Understanding and Improve the Performance of
FIULAIZEA BEUS ..ot et e e e s e e e e e e et e e e e e e are 397
Marc-Olivier Coppens



(498g) Comprehensive Evaluation of NH3 Production and Utilization Options for Clean Energy

APPIICALIONS. ...ttt b bt b e e et b e e s b e e b e e s e e e R e oAb e oh £ e R e ek e oAb e AR £ e R e e R e e R R e AR e e R e e Rt e Re e bt eRe e beeReennenreen 398
Greg Vezina

(585a) Multiscale Characterization and CFD Simulation of W/O Emulsions ................ccccocciiiiniiiinnniciieen 532
Juan Pablo Gallo-Molina, Nicolas Ratkovich, Oscar A. Alvarez

(585aa) Procafd: A Tool for Generating Sustainable Hybrid Process Flowsheets ...................ccccoeoiiniiinin, 533
Anjan Kumar Tula, Mario Richard Eden, Rafiqul Gani

(585ac) Bio-lonic Liquid Functionalzed Biomaterial....................ccocooiiiiiiiiiiiiiii e 534

Iman Noshadi

(585ad) Effect of Electrical Stimulation on Nerve Cells As a Function of Hydrogel Stiffness and

Electrical Conductivity with a Custom Designed DeViCe................cocoiiiiiiiiiiiiiii e 535
Mozhdeh Imaninezhad, Kristin Kalinowski, Reetom Bera, Fenglian Xu, Silviya Petrova Zustiak

(585ae) IVF Modeling, Optimal Control, and Customized Drug Treatment: Results of First Clinical

1 0 5 1 TSSOSO TSSO TSP RO URT PP POPSUROPPRPN 536
Urmila M. Diwekar, Kirti Maheshkumar Yenkie, Vibha Bhalerao

(585ag) Tissue Patterning By Spatially Defined Addressable Microfluidic Delivery of Differentiated

GIOWEH FACLOI'S ...ttt bbbt bt b e e b s bt e et e R e e bt e R e e et e Ee e b e eh e e ne e e b e e bt eheeneeabeenbeaneenenrean 537
Long Quang Pham, David Chege, Timothy Dijamco, Nhat-Anh N. Tong, Sagnik Basuray, Roman Voronov
(585ai) Multiscale Modeling of Drug Transport through Human Skin Stratum Corneum .................cccooevininiinnns 538

Kishore Gajula, Rakesh Gupta, Dwadasi Balarama Sridhar, Beena Rai

(585al) Integrated Design of Sulfur Host Materials to Enhanced the Performance of Li-Sulfur

BAEEIIES ...ttt E R R R R a R R R E R e bbbt bt bttt nbeare 539
Sarish Rehman, Kishwar Khan

(585am) Porous and Chemically Functional Polymeric Hydrogel Microspheres for Improved

Biomacromolecular COMJUGALION ..............cooiiiiiiiiiiieii ettt et e e bt s bt e sbesbeenbesneenneereen 540
Eric Liu, Sukwon Jung, Chang-Hyung Choi, Hyunmin Yi

(585an) Engineered CRISPR/Cas9 System for Multiplex Genome Engineering of Industrial Yeast

SEFAUIIS ...ttt b b bt e st ke e st e bt e s e e k£ oAb oS E £ e R e e R e oAb e R £ oA R e R e oAb e eE £ e R e Re e b e e R e e bRt e R b e e bt e ne e beenr e beenes 541
Jiazhang Lian, Sumeng Hu, Huimin Zhao

(585a0) Accelerating Build and Test of Microbial Libraries Via Integration of Synthetic Biology,

Robotic Automation and Mass SPECLIOMELIY ............cccooiiiiiiiiiiieiiece et sb e nre e 542
Tong Si, Wilfred A. Van Der Donk, Jonathan V. Sweedler, Huimin Zhao

(585ap) Cell-Free Synthetic Biology: An Emerging Strategy to Revolutionize the Biomedical Industry................... 543
Yuan Lu

(585aq) Encapsulation, Protection and Programmed Release of Active Ingredients from Silicone Gel

Particles for Topical APPHCALIONS ..........cc.ooviiiiiiiiiiii bbbt e et sbe e sbesbeebesneesaesrnens 544

C. Wyatt Shields lv, John White, Erica Osta, Nickolas Kirby, Jerishma Patel, Shashank Rajkumar, Stefan Zauscher

(585ar) Long-Term Adaptive Evolution of Amberless Escherichia coli strains Reveals Selective

Mutations in Translation MAcChinery ............cccooiiiiiiiiiii e 545
Aditya M. Kunjapur, Timothy M. Wannier, Daniel Rice, Michael McDonald, Michael M. Desai, George M. Church

(585as) Award Session: Laser-Activated Sealants for Skin Tissue Repair ...............cocooiiiiiiiiiis 546
Russell Urie, Deepanjan Ghosh, Mitzi Thelakkaden, Chengchen Guo, Jeff Yarger, Jacquelyn Kilbourne, Kaushal
Rege

(585at) Non-Natural Redox Cofactor-Wired Metabolic Circuits ................coccooiiiiiiiiiiiiiii e 547
Zongbao Zhao

(585ay) Interplay Between Dopant and Oxygen Vacancy in a TiO2 Support Enhances the Oxygen

ReAUCHION REACTION.........ocuiiiiiiiiiiiii et bbbt bbb e bt sb e e e e b e e bt be e b e et e e b sneennenreen 548
Bing Joe Hwang, Wei-Nien Su, Men-Che Tsai, Bing-Jen Hsieh

(585b) The Use of Gas Pressure Profiles to Enhance Blending in Conical Hoppers and Cone-in-Cone

BIEIAETS ......coviiiiitiite ettt b ettt h etk e b e R e b e ke oAb SR et e R £ oAb SR £ e R e Re e b e eh e e nRe b e e b e Rt e nbeebe et aheenenre e 549
Kerry Johanson
(585ba) Alkylation of Isobutane and Butene Using Mixed Acid As Catalyst.................ccoovniiiiiiiiiiiiis 550

Liantang Li, Jisong Zhang, Kai Wang, Luo Guangsheng

(585bc) Strategies for Improving Active Chemistry, Mitigation of Coke Formation and Sustaining

Selectivity to Benzene in the Catalytic Aromatization of Methamne....................cccooiiiiiiiiiii 551
Sheima J. Khatib, Mustafizur Rahman, Apoorva Sridhar, James Tata, Leah Harper, Eva Osoro

(585bd) Preparation of the Graphite Phase Carbonic Nitrogen(g-C3N4) for Photocatalytically

REAUCINEG CO2 ...ttt h et ekt e b e e b £ et ekt e R b e e Rt a4 e e E e e a b e eh e e b e e b e oAb e eh e e s be e b e e bt eheenbesbe e besbeenbenbeen 552
Xiaohong Yin, Xiao Shao

(585be) The Synthesization of SAPO-11 and Its Catalytic Performance for the Alkylation of

INAPRERALEIIE ...ttt b bbb bbb e bt R b b e bt h bbbt r et b are 553
Wei Zhang Sr., Debao Li, Litao Jia, Bo Hou



(585bg) Role of Active Sites in the CO2 and Steam Gasification of Model Rdf Char..................ccccoeiinn 554
Sireesha Aluri, Pradeep K. Agrawal, Carsten Sievers, John D. Muzzy, Derrick W Flick, Brien Stears

(585bh) Computer Generated Microkinetic Mechanisms: Applications for Catalytic Combustion of

IMEtRANE OM Pl ettt bbbt e b bt e b e bt e b e e bt et e R e oAb e eh e e Re R e e bt ehe e nbe bt et nReenaenreen 555
C. Franklin Goldsmith, Richard H. West
(585bk) Optimizing Acid-Stable Metal-Oxides for Oxygen Evolution Reaction..................cccocooviiiiiiiiiiin, 556

Michal Bajdich
(585bn) An Improved Catalyst Deactivation Protocol on Commercial FCC Catalysts for Higher

Conversion of Residual FeedStOCK............cooviiiiiiiiii st e e e st e teesreeate e s reeentaesneeenneeenees 557
Balasubramanian Vaithilingam, Gnana Pragasam Singaravel, Abdul Majed Al Katheeri, Stephane M., Mikael
Berthod

(585bo) Computational Design of Near Surface Alloyed Oxide for Water Splitting.................c.cccoiiiiiiiiiiiinis 558

Liang Zhang, Aleksandra Vojvodic

(585bs) Photocatalytical Degradation of Congo Red (CR) Dye By Nano Titanium Dioxide Coated

Glass Bead Under UV LiGht ............ccooiiiiiii et b ettt et ae et e b e e b e e e e nnesreen 559
Asad Khan, Khurram Tahir, Zaki Ahmad

(585bt) Highly Efficient Photocatalytic Degradation of Organic Pollutants By TiO 2 -PDMS

COMPOSIEE SPOMGE.......ccuviitiiniiitieti ittt ettt ettt et e st e e ettt et e sb e e be ek e ea b e she e be e b e e abeeh e e be e b e eabeeh b e nbeeb e e bt ebeenbesbeenbesbeenbenbeen 560
Renae Hickman, Sanchari Chowdhury

(585bu) Kinetics of the Water Gas Shift over a Cu-Based Catalyst for Pyrolysis Vapor Upgrading........................ 561
Ross Houston, Nourredine Aboulmoumine, Nicole Labbe

(585bv) Superwetting Electrodes for Gas-Involved Electrocatalysis..............c.ccocoviiiiiiiiiiiiiiiiie s 562
Xiaoming Sun

(585bw) Anodic Aluminum Oxide Supported Cu-Zn Catalyst for Steam Reforming of Methanol......................... 563
Dong Hyun Kim, Jung Hyeon Kim

(585¢) Mixing and Interaction of Two Reactive Droplets in a Powder Bed...................ccocoiiiniiis 564
Ting-Yu Cheng, Pankaj Doshi, Ying-Chih Liao

(585d) Removal of Color By Eletrocoagulation Method - Preliminary Results in Textile Dyes...............ccccccoevininne 565
Perez Criado Sergio, Vinicyus R. Wiggers, Savio Bertoli, Goncalves Marcel Jefferson, Tavares Lorena Benathar
Ballod

(585¢) A Win-Win Strategy for Chemical Plant Shutdown: Integrating Economic and Environmental

ODJECTIVES ...ttt ettt bbbkt e st e s bt et ekt e b e e b £ oAb e ke e R b e SR £ e ke AR £ oAb e SR £ e b e Ee oAb e eR e e nRe R e e b e ehe e nbeebe e beeReenenreen 566

Sijie Ge, Sujing Wang, Qiang Xu, Thomas Ho

(585¢g) Three Dimensional Photovoltaic Microyarns with Efficient Optoelectronic Performance and

Enhanced Exciton-Hole Pair Separation ................ccccoooiiiiiiiiiii 567
Jasim Uddin, Jared Jaksik, Erin M. Durke

(585h) Kinetic Study of Thermal Degradation of 2-Amino-2-Methyl-1-Propanol to Cyclic 4,4-

Dimethyl-1,3-OXaZ0IdiN-2-OMeE............cocoiiiiiiiiiie e re et et a e e b e be e b e saeenbeabe et e sbeenbesbe e besneenreareens 568
Naser S. Matin, Jesse G. Thompson, Femke M. Onneweer, Kunlei Liu

(585i) Energy Integrated Natural Gas Liquid Recovery Process By Introducing Vapor Recompressed

Internally Driven REDOIIET ...............ooiiiiiiiii ettt b e s bt e be st e et sbeesbesbeesbesseenbesbeen 569
Bandaru Kiran

(585j) Developing a Modern Renewable Fuel Standard for Gasoline in Ontario Ammonia (NH3) As a

Potential Transportation Solution for ONtArio ................cocoiiiiiiiiiiic e 570
Greg Vezina

(585Kk) Block-Copolymer Derived Nanoporous Carbon Membranes for High Throughput Gas

NI L1 11 (1) | RSO STTP U STTP RO UR PP PR PR 631

Kumar Varoon Agrawal, Mostapha Dakhchoune
(585m) Achivements of High Capacity and Low Energy Consumption with Ammonia Converter

REPIACEIMENE .........oouiiiiiiiiitiet ettt b et b e e b et ekt e R b e e h £ et e ek e e R b e eh e et e b e ea b e eh e e nbeeb e et e ebeenbeebeenbesbeenbenbeen 632
Alvina Elysia Dharmawangsa, Ahmad Mardiani

(585n) Transition Metal Halides for Solid State Ammonia Storage: The CoX2-NH3 System (X=CI-I)..................... 638
Jawza Alnawmasi

(585p) Adaptive Test Bed for Anhydrous Ammonia-Based Energy Systems ................ccccoiiiiiiiiiiciiicicees 639

Matthew Kern
(585q) Government of Canada Clean Fuel Standard Discussion Paper - Ammonia (NH3) As a

CArDON-FTee FUEL ..ottt h e bt b e b s bt e b e b e e b e sb b e be e b e e bt eheenbesbeebesbeennenbe e 640
Greg Vezina
(585r) Economic Analysis of Ammonia Production Using Renewable Energy..............ccccccoconiiiiiiiiiis 717

Douglas Tiffany



(585s) Ammonia Renewable Energy Systems at Continental Scale: Alternative to Electricity for
Transmission, Storage, and Integration for Deep Decarbonization of World's Largest Industry...............c..cc.coe. 718
William C. Leighty

(585u) Optimal Design Strategy of an Aerated Stirred Tank Reactor Using Computational Fluid

Dynamics and Bayesian Multi-Objective Optimization Combined Method..................c.ccooiiiiiiiis 722
Seongeon Park, Minjun Kim, Jonggeol Na, Jinjoo An, Chonghun Han

(585w) Chemical Product Design Using a Novel Computer-Aided Model-Based Tool....................cocooviiiiiiiininnns 723
Sawitree Kalakul, Mario Richard Eden, Rafiqul Gani

(585x) Accelerated Process Innovation through Hybrid Computational Modeling.................ccoceiiiiininienicnicnciens 724
Harshavardhan Babu Namburi, Aashish Goyal, Tukaram Suryawanshi, Mothivel Mummudi

(585y) Single- and Multi-Objective Optimizations Using Parallelized Process Simulators..................ccccoceviiiiennnn. 725
Trevor Rice, Aaron Herrick, Mingder Lu

(585z) Liquid-Liquid Extraction in Stratified Flow in a Wavy-Wall Microchannel...................c.ccccoconiiiiiiiinins 726
Anil Vir, V Leela Vinodhan, S. Pushpavanam

(607f) Correlating Molecular Details to Emergent Phenomena for Colloidal Dispersions..................c.ccooeiiiiininnnns 727
Jaehun Chun

(607g) Interfacial Dynamics of Ionic Liquids under Nanoconfinement ..................cccocooiiiiiiiiiiis 728
Younjin Min

(607a) Computational Materials Design for Developing High Performance Solid Oxide Fuel Cell

BLECIIOMES ...ttt bttt h etk bbb ek e R bR At R £ oAb R £ oAb e R e e bt eR e e ReeE e e b e ehe e nteebe et sheennenreen 729

Jeong Woo Han

(607b) Systems Biotechnology for Understanding and Designing Microbial, Plant and Mammalian

CIL FFACEOTIES ...ttt ettt bbb bbb e bt bt e e R e e bt e bt e bt R e e bt eh b e Rt e b b e bt ehe e nb e e b e e b e sbe et e nbeen 730
Dong-Yup Lee

(607¢) Integration of Iterative Learning Control and Model Predictive Control for Point-to-Point

TIACKING PrODIEIM........c.eiiiiiiii ekt h e et h e bt e bt e et e b e e b e eh e e et e b e e bt e bt e nbeebeebeaneenenrean 731
Se-Kyu Oh, Jong Min Lee
(607d) First-Principles Modeling of Redox Potential of Organic Materials for Lithium-Ion Batteries ..................... 732

Seung Soon Jang
Author Index





