International Congress
on Energy 2015 (ICE)

Topical Conference at the 2015 AIChE Annual Meeting

Salt Lake City, Utah, USA
8-13 November 2015

Volume 3 of 3

ISBN: 978-1-5108-1844-6



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© (2015) by AIChE
All rights reserved.

Printed by Curran Associates, Inc. (2016)

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:  845-758-2634

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



TABLE OF CONTENTS

VOLUME 1

(8b) Thermophilic Anaerobic Digestion of Mixed Substrates: The Effect of Commercial Enzymes

Addition in the EffiCIENCY O The PIOCESS .......oouiiiiiei ettt ettt sttt besbe s be et e eneere e 1
loannis Zarkadas, Fokion Kaldis, Petros Katapodis, George Pilidis, Dimosthenis Sarigiannis

(8c) Bio-Methanation of Fur Farming Wastes Under Mesophilic Conditions: Focusing on Methane

Potential and Volatile SOlidS REAUCTION ............ccuiiiiiiiirce e 3
loannis Zarkadas, Georgios Dontis, George Pilidis, Dimosthenis Sarigiannis

(8d) Biogas Production and Nutrient Recovery from Batch Anaerobic Digestion of Lipid Extracted

Freshwater and Marine Algal Biomass: Chlorella vulgaris and Cyclotella Sp ..o 4
Xuwen Xiang, Tyler S. Radniecki, Altan Ozkan, Christine Kelly

(8e) Hydrogen Production Via Anaerobic Fermentation 0f COrnstalk ...........ccocooeioieiiiiiieii e 6
Chunzhao Liu

(26a) Low-Temperature Approaches to Inorganic Photovoltaic Thin Films........cccooeeiiiiiniieee e 7
Rainie D. Nelson, Umar H. Hamdeh, Matthew G. Panthani

(26b) Symmetry-Breaking in Light-Trapping Nanostructures on Silicon for Solar Photovoltaics.............cc.cccceveienane. 8

Sang Eon Han, Seok Jun Han, Swapnadip Ghosh, Tianhao Cai, Brittany R. Hoard, Sang M Han
(26¢) Controlling Morphology of Photovoltaic Thin Films By Phase Transformation of Metastable

COllOIAAI NANOCKTYSTAIS. ...ttt bttt b bbb e b e et eh e e bt ekt e bt e b nb et e bt e b e e bt bt nbeeb e e et e e eneens 9
Ajay Singh, Gary K. Ong, Delia J. Milliron

(26d) Plasmonic Enhancement of Mesoporous Solar Cells with Shape Controlled Nanostructures .............cccccceeeeee 10
Rizia Bardhan

(26e) Effect of Uniquely Assembled Nanostructures on Photovoltaic Properties.........ccoocoovviineiniieiiiiene e 11
Nurxat Nuraje

(26f) Applying the Chemistry of Amine-Thiol Mixtures for Solution-Processed CdTe Thin Films ...........cccceevveenine 12

Caleb Miskin, Robert W. Boyne, Rakesh Agrawal
(26g) Production of Cu(InGa)(SeS)2 Thin Films Via Rapid Thermal Processing of Selenium-Capped

L (=To1 BT 0] SRR 13
Robert J. Lovelett, William N. Shafarman, Robert W. Birkmire, Babatunde A. Ogunnaike

(31a) Advances in Kinetic Modeling of Hydrothermal Liquefaction of Microalgae...........cc.ccocoeeiiiniiceiiieneceee 33
David C. Hietala, Julia L. Faeth, Phillip E. Savage

(31b) Mixing of Crude Oil with Near-Critical/Supercritical Water Using Crude Pseudo-Components...............c...... 34

Ping He, Ashwin Raghavan, Ahmed F. Ghoniem
(31d) Catalytic Upgrading of Maya Oil Vacuum Residue through Partial Oxidation in Supercritical

KT LT T TP TP TP TP TSP T P PSP PR PR 35
Pedro Arcelus-Arrillaga, Jose Luis Pinilla, Isabel Suelves, Klaus Hellgardt, Marcos Millan
(31e) Nutrients (N & P) Recovery from Algae Hydrolyzate By Hydrothermal Mineralization.............c.ccccocoeieinenene 38

Ali Teymouri, Sandeep Kumar
(31f) A Method for Monitoring Salt Deposition in a Salt Separator of a Hydrothermal Biomass

GASITICALION PIOCESS ...ttt b bbb bbbt b bbb bbbt 39
Sebastian Viereck, Zoran R. Jovanovic, Andreas Haselbacher, Aldo Steinfeld, Frederic Vogel
(31g) The Impact of Algal Growth Conditions on the Hydrothermal Liquefaction Products.............c.ccoccoeveiiiinennne 41

Robert Hable, Griffin W. Roberts, Abigail Perkins, Belinda S.M. Sturm, Susan Williams

(35a) Environmental Sustainability Analysis of Technologies for Electricity Generation of Renewable

Energy Sources for Non-Interconnected Zones in Colombia By Using FUZZY LOQIC ........ccccorerirneieniinineie e 42
Ana Maria Rosso Cerén

(35b) Parametric Study for the Optimization of Biomass lonic Liquid Pretreatment for Conversion of

COrN STOVET 0 SOIUDIE SUGAIS......cuiiiiiiiiieie ettt b e st e e s e b e e be st e be e e e e s e eneebeebesbestebesaeneesenneas 43
Gabriella Papa, Seema Singh, Blake Simmons

(35c) Comparison of the Efficacy of Co-Solvent Enhanced Lignocellulosic Fractionation (CELF) and

Dilute Acid Pretreatments at Low to High Solids Loadings for SWItChgrass ............ccccuririneiineieninesese e 44
Abhishek Patri, Charles M. Cai, Rajeev Kumar, Charles E. Wyman

(35d) Model-Based Selective CO2 Capture from Biogas Streams Using lonic Liquids As Physical and

CHEMICAI ADSOIDENTS. ...ttt et ettt b e bt e b e b e seea e e s e e Rt eb e s e et e neem e e s e emeebeebeebeabebeseeneasesneas 45
Pelayo Garcia-Gutierrez

(35e) Inexpensive pH Matched Acid-Base Conjugate lonic Liquids for One-Pot Pretreatment and

Saccharification of LignNOCEHUIOSIC BIOMASS .........ciiiuirieiiiieie ittt sttt sbe st st se et teebesbe st et et esaesessestesaens 46
Jian SUN, Parthasarathi Ramakrishnan, Tanmoy Dutta, Blake Simmons, Seema Singh



(38a) Optimization Models and Algorithms for Water Supply Chain Network Design and Operations

(LIS U = T o oo (8 ot o o SO SOUUTUTSUSR 47
Jiyao Gao, Fengqi You

(38b) Metrics Driven Systems Analysis for Water & Energy Sustainability ..........ccccoooiiiiiiiiniiiice e 48
Arunprakash T. Karunanithi, Jonathan Dubinsky

(38c) An Industrial Ecology Approach for Managing Wastewater from Shale Gas Production .............cc.ccecevvevennnine 49
Sakineh Tavakkoli, Radisav D. Vidic, Vikas Khanna

(38d) Integrated Optimization of Water Supply Systems Scheduling for Energy Efficient Operations ...................... 50
Hanyu Shi, Fenggi You

(38e) Optimization of Complex Integrated Water and Membrane Network SYStems ..........ccccooeveiriiieneieneneieeeneas 51
Musah Abass

(38f) An MINLP Model for the Water Management in Shale Gas Operations...........ccccoveeieineenseneneinee e 59
Luis Fernando Lira-Barragén, José Maria Ponce-Ortega, Meadardo Serna-Gonzélez, Mahmoud M. El-Halwagi

(48a) Production of Synthetic Fuel from Coal and BIOMASS ...........cccveieiiiiiiinerieieiese et re s sre v 60

Lyman Frost, Joseph J. Hartvigsen, Elango Elangovan
(48b) Exploring the Synergies in Process Engineering Between Catalytic Fast Pyrolysis and Processes

Based on Conventional ENErgy FEEASIOCKS .........oii ittt ettt et e e sbe e s 61
Asad H. Sahir, Abhijit Dutta

(48c) Catalytic Pyrolysis of Used Tyres fOr Clean FUEL ...t 62
Julius llawe Osayi

(48d) Production of JP-8 Jet Fuel from Coal and Coal/Biomass MIXTUIES............ccveiveiiiiieieiinieiecese e siesiesessee e 63
Andrew Lucero, Jiajia Meng, Brittany Koob, Lindsey Chatterton, Kelly Mastro, Kevin McCabe, Santosh Gangwal

(48e) Systematic Approach to Design Tailor Made Fuel Blends That Meets ASTM Standards............c.ccocevveiiinennne 64

Saad Intikhab, Sawitree Kalakul, Hanif Choudhury, Rafiqul Gani, Nimir Elbashir
(48f) Solar Reactor Efficiency Analysis for Alternative Fuel Production Via Ferrite Based Two-Step
Thermochemical Splitting Of Water @nd CO2..........oooiiiiiee ettt ae b sbe e e e eneeneeaesteseennan 72
Rahul Bhosale, Anand Kumar, Fares A. AIMomani, Dareen Dardor, Shahd Gharbia, Jamila Folady, Moustafa
Hussein Ali, Shiva Yousefi, Hesan EIFaki, Ahmed AlNouss

(54a) Advanced Platform Strain ENQINEEIING ......cccoiviiveiiiceiieie ettt esbe st st e s s e teabestesbesae s esaesessessesaen 84
Kathleen Curran
(54b) Expanding the Engineered Modular Ester Fermentative Pathways in Escherichia coli..............cccooeiiiinnns 85

Donovan S. Layton, Cong T. Trinh

(54c) Direct Utilization of Sorghum Extract Sugars As a Feedstock for Fatty Acid Production Using

Metabolically Engineered ESCherichia COli STraiNS. ........couoiiiiiiiiieeeese ettt 86
Mahesh Bule, Mukund Karanjikar, William Rooney, George Bennet, Ka Yiu San

(54e) High Production of Fatty Alcohols By Escherichia coli Modified with Tandem Repeats Assisted

Genome Editing (TRAGE) MELNOM.........c.oiiiiiieie ettt e st e bt e e e seeteebesbesse b e e e s araaneas 87
Jianmin Xing, Qinhong Wang, Yilan Liu

(54f) Engineering Recombinant Escherichia coli for Improved Salicylic Acid Production By

Optimizing SYNTNETIC PATNWAY .......ouiiiiii ettt ettt e b et e et eme et e beebesbe b e s e e aneaneas 88
Shuai Qian, Yajun Yan, Patrick C. Cirino

(54g) Engineering a Synthetic Consortium for Bioconversion of Algal Carbohydrate and Protein to

Sesquiterpenes AS AAVANCE BIOTUET ..ot 89
Weihua Wu, Ryan W Davis

(55a) Overview of Cellulose Nanomaterial APPHCALIONS.........ccciiiiiiiiieict et sae 90
Yulin Deng

(55b) Emulsion of Poly (lignin-co-butyl acrylate) s As Biobased Coating Films ..........ccccooiiiiiiiiniiieeee 91
Suguna Jairam, Fei Wang, Zhaohui Tong

(55c) Potential Applications of Functionalized Nanocrystalling CelluloSe ..o 92
Xiao Zhang

(55d) UV Resistibility of Polystyrene Co-Butyl Acrylate (PSBA) Encapsulated Lignin-Saponite

NE=TaTo] 0¥ o] g o [ @XoTa g oo Sy 1 (=T 1 1o OSSO 93
Suguna Jairam, Zhaohui Tong, Melanie Correll, TamilSelvan Sakthivel, Ray Bucklin, Sudipta Seal, John Truett

(56a) Biomass Pretreatment of Lignin in Recalcitrant Biomass Using lonic Liquid - Glycerol Mixtures.................... 94
Joan G. Lynam, Charles J. Coronella

(56b) Characterization of Lignins Produced from Woody Biomass Using Solvent Extraction..............c.ccccceeovnrneene. 119

Ruoshui Ma, Carlos Alvarez-Vasco, Mond Guo, Xiao Zhang
(56d) Changes in Lignin Structure after Autohydrolysis Pretreatment Analyzed By Quantitative

N =T o T T TSSOSO 120
Robert Narron, Qiang Han, Hasan Jameel, Hou-min Chang, Sunkyu Park
(56f) Extractives of Douglas-fir and their Implications for Fermentation Based Biofuel Production........................ 121

Karl Oleson, Kayla Sprenger, Jim Pfaendtner, Daniel T. Schwartz



(58a) lonic Liquid Composite Membranes for CO2/Light Gas Separations ...........ccccoceeerereieneienine e 124
Richard D. Noble, Douglas L. Gin, Matthew G. Cowan, Zoban Singh

(58b) Scale-up of Amine-Containing Membranes for CO2 Capture and Separation ..............cccceovvveienieneneneieneeeenns 125
Witopo Salim, Varun Vakharia, Dongzhu Wu, Yuanxin Chen, Lin Zhao, Yang Han, W.S. Winston Ho

(58c) Microencapsulation of Advanced and NOVel CO2 SOTDENTS .........ccvcvviiiiieiicieece e 126
John Vericella

(58d) Novel Membrane Absorption-Based Processes for CO2 CaptUIE .........cooeviieiriiiiniene e 127
Kamalesh K. Sirkar, John Chau, Xingming Jie, Tripura Mulukutla

(58e) The Influence of Water on Polymer/Silica Hollow Fiber Sorbents for CO2/N2 Sorption..........c.cccceveeeeinnnne. 128

Ying Labreche, Steven K. Burgess, Ryan Lively, Christopher W. Jones, William J. Koros

(58f) CO2 Capture from Flue Gas By PSA: Bench Scale Demonstration of a Novel Structured

Ao o] o o1=T o | AT SRR 129
James A. Ritter, Atikur Rahman, Marjorie A. Nicholson, Nima Mohammadi, Mohammad I. Hossain, Lutfi Erden,
Armin D. Ebner

(58g) Staged Membrane Configurations for CO2 CapUIE...........cceiiieirere et 130
Norfamila Che Mat, Glenn Lipscomb

(61a) Mechanistic Insights into the Guerbet Coupling of Ethanol into Butanol over Hydroxyapatite

(0= 1 =1 £ 3SR 131
Sabra Hanspal, Robert J. Davis

(61b) Reactions for Ethanol Upgrading on Hydroxyapatite: Factors Controlling the Carbon Number

and Isomeric Structure of Higher AICONOI ProdUCTS ...t 132
Takahiko Moteki, David W. Flaherty

(61c) Oligomerization of Ethylene to Drop-in Fuel Hydrocarbons Using Bifunctional Heterogeneous

(021 =1 | 3OO OSSR 133
Oliver Jan, Fernando Resende

(61d) Catalytic Conversion of Lignocellulosic Feedstock to Hydrocarbon FUels ... 134
Asanga B Padmaperuma, Michael A. Lilga, Heather Job

(61e) On-Purpose Butadiene By Oxidative Dehydrogenation of BULENE............cccucvveiiiiiiieie i 135
Xin Li, Paulette Hazin, Reggie Tennyson, Jorge Jimenez, Xiankuan Zhang

(61f) Dehydrogenation of Isobutane on CU/BEA Catalysts..........cccoiiiiiiiiiiiieie e 136

Carrie A. Farberow, Seonah Kim, Daniel Ruddy, Singfoong Cheah, Jesse E. Hensley, Joshua Schaidle
(61g) Hydrocarbon (Tar) Reforming on Transition Metal/Rare Earth Oxide Catalysts: Experimental

=T To I IS (0 (o [T OSSOSO USRI 137
Jaren Lee, Rui Li, Michael Janik, Matthew D. Krcha, Naidu Seetala, Kerry M. Dooley

(62a) Is Social and Academic Interest in Carbon Capture and Storage Declining?..........cccoceoviinneiineinsenieene 138
Faezeh Karimi, Rajab Khalilpour

(62c) Reductive Calcination: Process Integration in Mineral ProCeSSING .......ccccovvivieieiiiiiesierieieiesese e seeseease e 139
Georg Baldauf-Sommerbauer, Susanne Lux, Matth&us Siebenhofer

(62d) Enzyme Based Strategy for Energy Efficient Carbon Capture and StOrage ..........cocoeveeeiineneneneieeseseee 140

Shunxiang Xia, Ping Wang
(62e) Geological Labs on Chip (GLoCs): New Tools for Investigating Key Aspects of CO2 Geological

S (0] = 1o 1= USSP VTR PR PRRPRTOPTPPRO 150
Sandy Morais, Abdou Diouf, Carole Lecoutre, Yves Garrabos, Dominique Bernard, Samuel Marre

(62g) Thermal Decomposition of Methane Hydrates Combined with Carbon Dioxide Sequestration....................... 151
Swanand Tupsakhare, Marco Castaldi

(69a) Conversion of CO2 through Heterogeneous CatalySiS.........cceiuririreririiiieieieese et 152
Jingguang G. Chen

(69b) Electrochemical Conversion of CO2 into Value-Added Chemicals..........ccoooeiiiiiieiiieee e 153
Paul J. A. Kenis

(69c) Hierarchical Inorganic Assemblies for the Photocatalytic Reduction of CO2 by H20..........ccccocviiviiiiinnenn 154
Heinz Frei

(69d) Efficient Photocatalysts for CO2 REAUCTION ..........coviiiiiiiiieicc sttt e e b b 155
Osamu Ishitami

(69e) Using Cascading Catalysis Concepts to Design Heterogeneous Catalysts ..........cccoiiereirinieiineneneneieesie e 156
Levi T. Thompson

(77a) Life Cycle Analysis of Biodiesel from an Integrated Algal Biorefinery ..o 157

Jian Gong, Fengqi You
(77b) Evaluation of Jatropha curcas As a Sustainable Biodiesel Feedstock in Argentina Using Life

CYCIE ANAIYSIS (LCA) ettt e bbbt h s bR bk e bbb bbbt b et bt bbb e bt nr s 158
Alexa Beaver, Fabio Antonio Gonzalez, Federico Andersen, Maria Soledad Diaz



(77c) Environmental Life Cycle Evaluation of Multistage Torrefaction and Pyrolysis for Biofuel

g 00 [UTox £ oo OO SOUUOUTUSTRRPRRR 167
George G. Zaimes, Nemi Vora, Daniel E. Resasco, Vikas Khanna, Steven Crossley
(77d) LCA of Renewable Fuels from Hydropyrolysis of Forest Residues and Corn StOVer...........ccccovvevreenieninnene, 168

Jiging Fan, John Gephart, Terry Marker, Daniel Stover, David R. Shonnard

(77e) A Life Cycle Assessment (LCA) Comparison of Electrochemical Deoxygenation and Hydro-

Deoxygenation of Bio-Oil from Fast Pyrolysis of Lignocellulosic BIOMASS...........coeoieiiiiiniineieiciescese e 169
Yetunde Sorunmu, Pieter Billen, Elango Elangovan, Dennis Larsen, Joseph Hartvigsen, James M. Mosby, Jacob
Staley, Jessica Elwell, Sabrina Spatari

(77f) Carbon Footprint of Hydrotreated Renewable Jet Produced through Rapeseed Rotation with

Wheat and Other Crops in NOIth DAKOTA ........cc.coviiiiiiiiiiieice ettt e et te st e e b e e seebesbesre s 179
Suchada Ukaew, Rui Shi, David R. Shonnard, Leanne Bregni, Joon Hee Lee, David W. Archer, Kristin C. Lewis

(88a) Minimum Power Requirement for LNG RegasifiCation ............cccociiiiiiiiiiiieici e 191
Harsha Nagesh Rao, Khai Hoe Wong, Iftekar A. Karimi

(88b) Heavy Hydrocarbons in Mixed Refrigerant Used in Natural Gas Liquefaction Process...........c.cccocveeeiencnnnn. 201

Rong Jia, Wensheng Lin

(88c) Techno-Economic Analysis of Carbothermal Reduction of Magnesia in a Reduced Pressure

HYDBIid SOIAr-EIECTIIC REACTON .......iiviiiiitiieieie ettt sttt st et e et be st et et e s s e reebeebesbesbeseenseneenennas 202
Aaron W. Palumbo, Boris Chubukov, Jeni C. Sorli, Illias Hischier, Alan W. Weimer

(88d) Pressure-Driven Dynamic Simulation for Flare Minimization and Greenhouse Gas Reduction

during an ETNYIENE PLANT STAITUPD .....oovoiiiiiieiee bttt b bbbttt st sb e et 203
Ha Dinh, Shujing Zhang, Qiang Xu, Fadwa T. Eljack, Mahmoud M. El-Halwagi

(88e) Simultaneous Targeting and Scheduling for Water Minimisation in Batch Plants: A Polyvinyl

Chloride (PVC) Manufacturing Case STUAY.........cce ittt sttt e et seebesaesee b e e eneesesresaeseenes 204
Jui-Yuan Lee, Dominic Chwan Yee Foo

(88f) Quick and Efficient Process Energy Integration in Microsoft EXCel.........ccoccovvieiiiiiiiiiiccecccs 205
Olivier Baudouin, Philippe Baudet, Benjamin Wincure, Stéphane Dechelotte, Louis Campagnolo

(98a) Water Desalination By ShOCK EleCtrOdialySiS.........coviiiiiiiiiieieiceiece ettt 206
Nancy Lu

(98b) Exergy Analysis of a Power Plant in Abu Dhabi (UAE) ..o e 207
Abdullah Alhosani

(98c) Insights into the Hydrothermal Stability of ZSM-5 Under Relevant Biomass Conversion

T Tt o] I @do] oo 11 4[] o SO 208

David W. Gardner
(98d) Effects of Season and Heating Mode on Ignition and Burning Behavior of Ten Species of LIVE

FUEL Measured in @ FLAT-FIame BUINET SYSTEM........coviiiiiiiiiiiieiet ettt sttt esbe st e a s enaatesvennen 209
Samantha Smith

(98e) Characterization and Particle Sizing of the Composition of E-Cigarette Aerosol .............ccocoovvninineiiincnenn, 218
Jordan Berger

(98f) Ammonia Removal from Aquaculture STOCKING WALEK ..........cccoiiiiiiiieie e 219
Martin C

(98g) Impact of Chemical Dopants and Passivation Schemes on Carbon Nanotube Sheet Conductivity .................. 220
Colleen C. Lawlor

(98h) Teefilms: Dynamics of Thin-Films Under Physiological Fluids and Shear FIOW .............cccocoevvrveevriieeresinennes 221
Monica Torralba

(98i) Photocatalytic Methanol Reforming 0N TiO2Z.......c..oiiiiiiiieee bbb 222
Katelyn Dagnall

(98j) Room Temperature Shape Memory POIYMEES ..ottt 223

Heather Fairbairn
(123a) Enabling Simultaneous Saccharification and Fermentation in lonic Liquid for High-Yield

Conversion of Cellulose into a-KetoglULAriC ACIA.........cviiiiiiiiiieee ettt sbe e 224
Seunghyun Ryu, Cong T. Trinh
(123b) Conversion of Aromatic Compounds to Lipids By Engineered Rhodococcus Strains............ccoceeeveviencnennn, 225

William R. Henson, Soo Ji Kim, Tae Seok Moon

(123c) Discovery of Design Strategies for Enabling Pyrolytic Sugars Tolerance and Utilization By
Lol L= o] T T o | SR 226
Tao Jin, Laura R. Jarboe

(123d) Acetone-Butanol-Ethanol (ABE) Production from Fermentation of Hot-Water Extracted

Hemicellulose Hydrolysate of WOOAY BIOMESS .........couiiieiiiiiieieieeisce sttt sttt sbe st snesresneneen 227
Wenjian Guan, Suan Shi, Maobing Tu, Y. Y. Lee
(123e) The Role of Endogenous Xylose Metabolism in Yarrowia LipolytiCa..........ccccovveiieieiiiciiiiie e 228

Gabriel Rodriguez, Murtaza Shabbir Hussain, Lauren Gambill, Mark A. Blenner



(123f) Inhibitory Effect of Cellobionic Acid on Cellobiohydrolase and Cellobiose Dehydrogenase.............ccccceueue.. 229
Amanda Hildebrand, Zhiliang (Julia) Fan

(123g) Engineering Catalytic Biofilms for Hydrolysis of Mannan Substrates..............c.ccoccoiinniiiiiiicce, 230
Krishnakumar Sivakumar, Bin Cao

(124a) Supercritical Assisted Pretreatment of Cassava and Plantain ReSIAUES ...........cccccvvieriiieieiisenesesecee e 231
Laura V. Daza, Ramiro Betancourt, Carlos A. Cardona

(124b) New Trends to Improve the Quality of Recycled Papers...........ccooiiiiiiiiiiiieee e 232

Ana Balea, Carlos M Negro, Elena de la Fuente, Angeles Blanco
(124c) The Effects of Additives on the Optical and Mechanical Properties of Cellulose Nanocrystal

11 SO TSSRSRPRP 233
Joshua M. Passantino, Alexander D. Haywood, Virginia A. Davis

(124d) Surface Modification of Cellulose Nanofibrils By Surfactant-Free EmMulSion ...........ccccoeoveieiniiicinienene, 250
Arie Mulyadi, Yulin Deng

(125a) Lessons Learned from the Secarb Integrated CO2 Capture and Storage Project.........cccocevvevvvenevicnieveinenenn, 251
Gerald Hill, Kimberly Sams, Jerrad Thomas, Richard Esposito

(125b) New Advanced Aqueous Amine SoIVents fOor CO2 CaPLUFE..........ccceiiriieiieieerere e e 252
Jason E. Bara, David A. Wallace, Max Mittenthal

(125c) Aminosilicone Carbon Capture Process DeVEIOPMENT..........ccuciiiiiiiiiie e e 253
Tiffany Westendorf, Benjamin Wood, Irina Spiry

(125d) Anti-Foaming Study for Physical Solvents for Pre-Combustion CO2 Capture..........ccovevneriniineenseinnenes 254
Fan Shi, Jeffrey Culp, Nicholas Siefert, David Hopkinson

(125e) Molecular Modeling of Non-Aqueous CO2 Capture SOIVENTS........ccccoveierieieiiiiese e 255
David C. Cantu, Deepika Malhotra, Phillip K. Koech, David J. Heldebrant, Roger Rousseau, Vassiliki-Alexandra
Glezakou

(125f) Regulatory Process Control of an Advanced Post-Combustion Amine Scrubbing System .............cccccoiinee 256
Matthew S. Walters, Thomas F. Edgar, Gary T. Rochelle

(125g) Dynamics of Absorption of CO2 iNto SPrayed SOIVENTS...........ccveiiiiiiire e 259
Yash Tamhankar, Brett King, James R. Whiteley, Tony Cai, Ken C. McCarley, Mike Resetarits, Clint P. Aichele

(126a) Aromatic Hydrocarbons for Jet Fuels from Lignin Fast Pyrolysis and Upgrading ..........cccccocvvevevevicninenenn, 260
Feng Cheng, Catherine E. Brewer

(126b) Conversion of Furfural to Cyclopentanone over RU/TIOZ .........ccoiiiiiiiiiiien e e 261
Tyler Vann, Taiwo Omotoso, Nicholas Briggs, Steven Crossley

(126¢) Kinetic Study of Hydrodeoxygenation of Palmitic Acid in @ MiCroreactor .............ccocoeoeiiiiienenescieece s 262

Lin Zhou, Adeniyi Lawal

(126d) Catalytic Hydrothermal Liquefaction of Pinewood, Switchgrass and Wastepaper for H2,

Biocrude and Bio-Oil PrOUCTION .........c.coviiiiiiiiiiii bbbt 263
Richa Tungal, Kirk Ohlson, Rajesh Shende

(126e) Low Temperature Electrochemical Methods for Upgrading Bio-OilS...........cccccoiiiiiiiiiiiineececee 264
Asanga B Padmaperuma, Michael A. Lilga, Tedd Lister, Heather Job, Teresa Lemmon, Lucia M. Petkovic, Luis
Diaz Aldana

(127a) Producing Renewable Indoles By Thermo-Catalytic Conversion and Ammonization of Bio-

Derived Furans over Zeolites and the MechaniSm STUAY ..........cccooviriiiieiiiie e 265
Lujiang Xu, Ying Zhang, Qian Yao

(127b) Selective Production of Levulinic Acid from Furfuryl Alcohol in Aprotic Solvent Systems

USING SO ACIA CALAIYSTS .......eeeiiiitiitete ettt bt bbbt b e bbb et s e e bt e bt e bt st e b e e e b e bt e 266
Max A. Mellmer, Jean Marcel R. Gallo, David Martin Alonso, James Dumesic
(127c) Effective Aqueous Phase Hydrogenation: GVL Production Kinetics and Stability............cccooooeniiiicincnnne 267

Omar A. Abdelrahman, Helen Luo, Andreas Heyden, Yuriy Roméan-Leshkov, Jesse Q. Bond

(127d) Supported PdAu Catalysts for the Selective Reduction of Unsaturated Carbon-Carbon Bonds

iN the Presence Of AFOMALIC RINGS ...ooiiiiiiieiii ettt sttt e et et et e besbesbe e e s s eseebeebesbesbeseenseseaseans 268
Thomas J. Schwartz, Spencer D. Lyman, Ali Hussain Motagamwala, James Dumesic

(127e) Kinetic Regime Change in the Diels-Alder Cycloaddition of Biomass-Derived Furans with Solid

AACTOS .t bt h e E bt e E R b £ E R R bR £eR e R £ SR e R e AR e bR E oA £ eR £ e R e R e AR e b e e eh e e bt e b e b e et e r e e Rttt 269
Paul J. Dauenhauer, Wei Fan, Stavros Caratzoulas, Dionisios G. Vlachos

(127f) Commodity Chemicals from Biomass: Conversion of Cellulose into 1,6-Hexanediol ..............cccccooeieiinnnene 270
Pranav U. Karanjkar, Fei Cao, Thomas J. Schwartz, Daniel J. McClelland, Siddarth H. Krishna, Kevin J. Barnett,
Samuel P. Burt, Kefeng Huang, Ive Hermans, William F. Banholzer, Christos T. Maravelias, James A. Dumesic,
George W. Huber

(127g) Catalytic Hydrothermal Conversion of Macroalgae-Derived Alginate into Value-Added

Chemicals Under Subcritical Water CONAITIONS .........c.ouiiiiiiie ettt 271
Wonjin Jeon, Chunghyeon Ban, Geonu Park, Hee-Chul Woo, Jonghyun Kim, Do Heui Kim



(128a) High Operating Temperature Transfer and Storage (HOTTS) System for Concentrated Solar

Power Generation and Industrial Heat INtegration..............ccooi i 272
Christopher Bonino, Bruce Cook, Josh Hlebak, Nicolas Baldasaro, Richard Gould

(128b) Discrete Element and Continuum Heat Transfer Simulations of a Solar Receiver That Uses

Solid Particles As a Heat Transfer FIUI ... 273
Aaron Morris, Zhiwen Ma, Sreekanth Pannala, Christine M. Hrenya

(128c) Topology Optimisation for Optimal Shape Selection of Solar Parabolic Trough Receiver ..............cccceveee. 287
Simon Ocheme

(128d) Design of Solar Thermophotovoltaic Power Generators Using a Genetic Algorithm ..o 288

John DeSutter, Michael Bernardi, Mathieu Francoeur

(128e) Near-Field Enhanced Thermionic Energy Conversion for Concentrated Photovoltaic Power
GBNEIALION ...ttt bbb bbb bbb e bbb e h s R s E R b bR bR R R R e bbbt r ekt 293
Mohammad Ghashami, Keunhan Park

(128f) A Parallel, Open Source, Grey Body Monte Carlo Ray Tracer with Graphical User Interface

for Solar SIMUIator ChAraCteriZATION ...........cociiiiiiiiiece bbb ettt b et b et ebe b 297
Scott C. Rowe, Illias Hischier, David E. Clough, Alan W. Weimer
(135a) Shaping Electrocatalysis through Tailored Nanomaterials ... e 298

Yijin Kang, Peidong Yang, Nenad Markovic, Vojislav Stamenkovic
(135b) Experimental and Theoretical Design of Novel Pt-Pd Nanocatalysts for the Oxygen Reduction
REACTION ...t bbb bbb h e E bt e bbb e bR R E e bR R R bbb e bt n et n e 299

Luke T. Roling, Jeffrey A. Herron, Jinho Park, Shuifen Xie, Lei Zhang, Xue Wang, Sang-II Choi, Younan Xia,
Manos Mavrikakis

(135c) Identifying Active Electrocatalytic Catalysts By Model StUTIes............cccoiiiiiiiiiine e 300
Xiaofang Yang, Bruce Koel

(135d) Mechanistic Analysis of Electrochemical Oxygen Reduction and Development of Economical

Silver Alloy Catalysts for Low Temperature FUEI CellS..........coooiiiiiiiiiiiee e 301
Adam Holewinski, Timothy Van Cleve, Suljo Linic

(235e) Iridium-Platinum Core-Shell Nanoparticles As Catalysts for the Oxygen Reduction Reaction...................... 302
Alaina Strickler, Ariel Jackson, Thomas F. Jaramillo

(135f) Graphene Tube Electrocatalysts for OXygen REAUCTION ..........ccccuiiiiiiiiiiiiiei e 303

Xianliang Wang, Mark T. Swihart, Gang Wu

(135g) A Novel Method for the Synthesis of Graphitized Ordered Mesoporous Carbon (OMC) and Its

PN o] o] Tex=dTo] g i 0] gl =3 |V OSSOSO 304
Khondker Sultana, Emeka Muonagolu, Vishwanath Deshmane, Shamsuddin Ilias

(150a) Ethanologens Vs. Acetogens: Environmental Impacts of Two Bioethanol Fermentation

PALNVAYS. ...ttt ettt b e et h et et b e bRt AR e b e be st oAb e s e e Rt R e ReeR e te b e e e Rt e ReeReebe et et et entereerennn 305
Erik Budsberg, Jordan T. Crawford, Rick Gustafson, Renata Bura, Maureen Puettmann
(150Db) Life-Cycle Assessment of Unconventional Methane Feedstock Procurement............ccoeoevvinincnenccencnienn 306

Robert Handler, Zeyad T. Ahmed, David R. Shonnard, Ignasi Palou-Rivera
(150c) Life Cycle Assessment of Greenhouse Gas Emission of Bio-Oil Co-Firing with Coal for Electric

oI gl €T o T=T = L o] o OSSO 307
Qi Dang

(150d) Evaluation of the Potential of Municipal Solid Waste (MSW) As a Source for Renewable Fuels

aNd ChemMICAIS IN IMEXICO .....vcuiiiiiiici ittt bbbttt b et 308

Ulises R. Gracida-Alvarez, Julio C. Sacramento-Rivero, David R. Shonnard

(150e) Land-Use Change Implications for Large-Scale Cultivation of Algae Feedstocks in the

SOULNEIN UNITEA STALES. ...ttt bt et h bt bbb bt e st b e bt e bt s b e bt e s e bt e bt et e e b e e b e b e e s e bt et e 318
Robert Handler, Rui Shi, David R. Shonnard

(150f) Life Cycle Assessment on Electrochemical-Based Separative Bioreactor for Simultaneous

Production and Direct Capture of OrganiC ACIOS. .........ciuoiiiiiiieieee ettt st e e eseetesbenees 331
Shu-Yuan Pan, Yupo J. Lin, Seth W. Snyder, Hwong-Wen Ma, Pen-Chi Chiang

(156a) An Exposure Reconstruction MODEL for Environmental and Consumer Product Chemicals:

APPLICAtION ON BISPRENOI @ .....viiiiiiiciice ettt ettt sttt te b et st besa et re et 332
Dimosthenis Sarigiannis, Evangelos Handakas, Alberto Gotti, Spyros Karakitsios
(156b) Synthesis of Networks of Reactors Featuring Multiple Residence Time Distribution ...............cccoeiiiiinnn 334

Abdulrahman Albassam, Vasilios Manousiouthakis
(156¢) Small-Scale Gtl Processes for Utilizing Stranded Gas: Model Identification, Process Synthesis,

- Talo M€ [o] o - 1 @] o] 110 0T 1Z=1 4 To ] o F SO SUSSSPRTN 335
Onur Onel, Alexander M. Niziolek, Holly Butcher, Benjamin Wilhite, Christodoulos A. Floudas
(156d) Transient Analysis of Gaseous Contamination Dispersion on Offshore Facilities............ccccooerviinciniennnene, 336

Jianxin Lu, Andrey Filippov, Fernando Marcancola, Victor Alcocer



(156e) Multi-Domain Modeling and Operation of a Steam Methane Reforming Furnace...........ccccocooeniiciciicnnn 337
Liangfeng Lao, Andres Aguiire, Panagiotis D. Christofides

(156f) Integration of High-Fidelity CO2 Sorbent Models at the Process Scale Using Dynamic

[T ET0d =T o U oy OSSOSO 338
Kuijun Li, Priyadarshi Mahapatra, David Mebane

(156g) A Model-Based Approach for Predicting Gas Well Leaks from Cemented Annulus and

Identifying Well Construction Factors Responsible for SUCh Leaks............ccocoiiiiiiiiiiiii e 339
Shobhit Misra, Michael Nikolaou

(159a) Suppression of Infrared Absorption in Nanostructured Metals By Controlling Faraday

Inductance and EIectron Path LENGN ..ottt bbb 341
Sang Eon Han

(159b) Plasmon-Enhanced Energy Transfer and Other Photophysical Effects in Doped-Lanthanide

N FoTaToTed V] = LSOO 342
Qi-C. Sun, Prashant Nagpal

(159c) Quantum Dynamical Simulations of the Photoinduced Charge Transfer Process in Donor-

ST gTo o [=R AN oTor=T o] (o] OO SO P PP PTOSTOPURPRPR 343
M. Belen Oviedo, Bryan Wong
(159d) Multiple Energy “Exciton-Shelves” in Quantum-Dot-DNA Nanobioelectronic Materials..............ccccceeneee. 344

Prashant Nagpal, Samuel Goodman

(159¢) Integration of Photosystem | Proteins within Conductive Polymer Matrices Using Vapor Phase

B =T g 1o U1 OSSOSO UPSRPRTON 345
Maxwell Robinson, Evan Gizzie, G. Kane Jennings, David Cliffel

(167a) A Quantitative Determination of the Specific and Nonspecific Interaction Forces Between

Carbohydrate-Binding Module of CBH1/Cel7A and Lignocellulosic BIOMass ...........cccocviieiiinienineneeeeesie e 346
Baran Arslan, Mert Colpan, Xiaohui Ju, Xiao Zhang, Nehal I. Abu-Lail

(167b) Zeta Potential of Lignin Plays a Positive Role in the Enzymatic Hydrolysis of Woody Biomass..................... 349
Maobing Tu, Yang Huang

(167¢) Solvent Effects on the Dissolution and Precipitation of Cellulosic Biomass from lonic Liquids ..................... 350

David L. Minnick, Aaron M. Scurto
(167d) Investigations into the Structural and Genetic Factors behind the Biomass Recalcitrance of

DOUGIAS T ..t b bttt h bbbt bt H e h e h e b e e b e bt H oAb e s £ eh e e b £ e Rt b e e b e b e e e R b e R e bRt et b e e nt b b e 351
Scott Geleynse, Xiao Zhang
(167e) Dissolution of Cellulosic Fibers: Effect of Fiber Morphology and Size ... 352

Mohammad Ghasemi, Marina Tsianou, Paschalis Alexandridis

(167f) Comparing Maximum Overall Pretreatment and Enzymatic Hydrolysis Sugar Yields from

Poplar Wood Following THF Co-Solvent Enhanced Lignocellulosic Fractionation (CELF), Dilute

Acid, and OrganoSs0IV PretreatMENTS. ........cooo ittt ettt et e e be s besbe st e e eneeseebesbesbesbeeeneareaneas 353
Rachna Dhir, Charles M. Cai, Rajeev Kumar, Charles Wyman

(170a) The Role of Carbon Dioxide As a Solvent for Greener Biodiesel Production over a

HETErOgENEOUS CAAIYST.. ...ttt ettt bt h bbb et e bt e b e bt bt b e b e e e st e bt e bt bt et e b et et e abe e 354
Lindsay Soh, Julie Zimmerman, Chun-Chi Chen

(170b) New Process for Recovery of Renewable Energy and Chemicals from Black Liquor — A Review ................. 355
Tapas Das

(170c) Study of Iron Oxide Based Mixed Oxygen Carriers for in-Situ Tar Cracking in Biomass

(O g =10 T Tox= 1IN I To] o1 o [OOSR 356

Ankita Majumder, Elena Y. Chung, L.-S. Fan
(170d) Synthesis of SBA-16 Supported Cesium Salt of Iron Substituted Lacunary Keggin Type
Polyoxometalate Based Catalyst for Selective Thermal Catalytic Cracking of Low Density

POIYEENYIENE ...t h bt h bbbt e bt e bt e b e bt bbb e e e st e bt eb e e bt et e b et et e bt 357
Asma Tufail

(170e) Energy and Carbon Foot Print Analysis of the Production of a Liquid Organic Hydrogen

(O T g 1= TSSOSO TSSO S PO TP U POPTRPOPPOT 358

Patrick Adametz, Karsten Mller, Raphael Lechner, Stefan Miiller, Markus Brautsch, Wolfgang Arlt
(170f) Process Synthesis of Flexible and Sustainable Processes Consisting of Membrane Separations

and Reactive Distillation for the Production of BIOQIESEl............ccccciiiiiiiiiiiiiie e 359
Kathrin Werth, Paul Behling, Annchristin Hnida, Mirko Skiborowski

(180a) The Solar Integration National Dataset (SIND) TOOIKIT ..........cccoiiiriiiiiii e 361
Andrew Weekley, Anthony Lopez, Marissa Hummon, Bri-Mathias S. Hodge

(180b) A Study on an Integration Framework of Multiple Renewable Energy Systems..........ccccoooniienencnniencnienn 362

Soo bin Lee, Jun-hyung Ryu, In-Beum Lee



(180c) Securing Our Energy Supply: The Effect of Distributed Electricity Generation Using Natural
Gas on the Interdependency of the Electric and Natural Gas Grids..........c.coiieiiiiriiiii i 363
Cara Touretzky, Dana L. McGuffin, Jena Ziesmer, Michael Baldea

(180d) An Adjustable Robust Optimization Approach to Provision of Interruptible Load By

CONTINUOUS PFOCESSES ...ttt sttt b ekttt h bbbt b bbb bbbt ne bbbttt b bbb 364
Qi Zhang, Michael F. Morari, Ignacio E. Grossmann, Arul Sundaramoorthy, Jose M. Pinto
(180e) Smart Grid Analysis of Centralized Power and Cooling for an Urban Community ............ccccoeeneneicincnenn 365

Donald J. Chmielewski

(180f) Energy Exchange in Autonomous Isolated Networks with Renewable Energy Sources

Empowered By a Multi-Agent Internet of Things (10T) ArchiteCture ..o 366
Chrysovalantou Ziogou, Simira Papadopoulou, Spyros S. Voutetakis

(181b) Integrated Market and Engineering Modelling and Optimization of Low-Carbon Electricity

GBINMETALION.......vueiiiiiee bt bbb bbbt b bbbt e e bbbt bbbkt b bbb 367
Niall Mac Dowell, lain Staffell

(181c) Upscaling a Devolatilization Model for Oxy-Combustion Simulations Using Validation and

Uncertainty QUANTITICATION ..ottt b ettt b bbbt e b e bt b st b bt ebe b e e 368
Sean T. Smith

(181d) Thermodynamic Modeling of MEA-Based CO2 Capture Process with Uncertainty

Quantification and Validation with Steady-State Data from a Pilot Plant ... 369

Joshua Morgan, Anderson Soares Chinen, Benjamin Omell, Debangsu Bhattacharyya, Charles Tong, David C.
Miller, John Wheeldon, Bill Buschle, Mathieu Lucquiand

(181e) A Reduced-Order Building Approach to Simulation-Based Optimization of Complex Energy

)Y =10 1 TS TSP RO RSP PRRPPPR 370
Zachary Wilson, Alison Cozad, Zhihong Yuan, Nick Sahinidis, David C. Miller

(181f) Optimization Under Uncertainty with Rigorous Process MOdelS............ccoooiiiiiiieneiciceise e 371
John C. Eslick, Charles Tong, Brenda Ng, Andrew Lee, Alexander W. Dowling, David S. Mebane, Yang Chen,
David C. Miller

(182a) Study of Plenum to Plenum (P2P) Natural Circulation Phenomena in a Dual Channel Scaled

Module of Very High Temperature Reactor Design By USING CFD.........ccccooiiiiiiiiiiieeesese s 372
M.M. Kao, P. Jain, l.a. Said, M.M. Taha, S. Usman, Muthanna M. Aldahhan, Rizwan Uddin

(182b) Comprehensive Thermodynamic Model for Aqueous Nitric Acid and Sodium Nitrate Solution

With EleCtrolyte NRTL EQUALION .....c.oiiiiiiiteiieieiseste sttt sttt e e e e seebeebeste st et eneebeebeabesbesbeeeneaseaneas 386
Maximilian B. Gorensek, Dan P. Lambert, Meng Wang, Chau-Chyun Chen

(182c) A Toolkit Approach for Simulation of Nuclear FaCilities ...........cccocviiiiiiiiiicc e 387
Valmor F. de Almeida

(182d) Microsecond-Length Atomistic Simulations of Plasma-Facing Materials ... 388
Karl D. Hammond, Lin Hu, Dimitrios Maroudas, Brian D. Wirth

(182e) Benchmarking of Heep with G4-Econs Program for Nuclear Hydrogen Production Plant ...............ccc........ 389

Jong-Ho Kim, Ki-Young Lee, Min-Hwan KIM

(191a) Polyoxometalates As Catalyst for VValorization of Lignin to Produce Aromatic Chemicals and

Y0 | (0T o SO TPTSSS SRR 390
Xu Du, Wei Liu, Yulin Deng

(191b) Investigation of Nanostructural Characteristics of Lignin-ABA Block Copolymer Aggregates

Leading to Use of Micelles As Nanoreactors for Lignin CONVEISION..........ccccuiiiirieiiiinenenie et 391
Mohammadali Azadfar, William C. Hiscox, Shulin Chen

(191c) Lightweight Functional Material from Sustainable Resources: Lignin-Soy Aerogels..........ccocooererenciencnnenn 392
Ingrid Hoeger, Carlos Salas, Orlando J. Rojas

(191d) Generating Ultrapure Lignins from Kraft Pulp Mill Lignins Via the ALPHA Technique ..........cccccceoiinene. 393
Adam S. Klett, Mark C. Thies

(191e) Vanillyl Alcohol: A Renewable Epoxy Resin Building BIOCK ...........ccccoeiiiiniiiiiececeeeeees 394
Joseph F. Stanzione, Eric D. Hernandez, Joshua M. Sadler, John J. La Scala

(191f) Systems Biology-Guided Biodesign of Consolidated Lignin CONVErSION...........cccciveieriiieieiisesesieseee e 395

Lu Lin, Yanbing Cheng, Yungiao Pu, Su Sun, Xiao Li, Elizabeth Pierson, Dennis Gross, Susie Dai, Arthur J.
Ragauskas, Joshua Yuan

Functionalization of Pyrolyzed Biomass and Their CharaCterizations............cccoeoiriinieiniiisensesee e 396
Andrew Anstey, Singaravelu Vivekanandhan, Arturo Rodriguez-Uribe, Amar K. Mohanty, Manju Misra
(192a) Evaluation of Alternative Biochemical Routes for Energy and Fuel Production from Brown

Algae: An Energy, Economic, and ENvironmental ASSESSIMENT........c..civiieiiiiiirisieriei e sesestesteseess e sre s ssessesassssseasens 397
Peyman Fasahati, J. Jay Liu, Hee-Chul Woo
(192b) Numerical Simulation of a Thermal Cracking ContinuOUS REACION ............ccviiiiiiniiiiieirn e 398

Ciro Roberto Rosar Jacomel, Jaci Carlo Schramm Camara Bastos, Laércio Ender, Vinicyus R. Wiggers, Henry F.
Meier, Dirceu Noriler



(192c) Dynamic Modeling and Simulation of an on-Farm Bioconversion of Lignocellulosic Biomass

into Acetone-Butanol-Ethanol (ABE)...........co ettt ettt sttt et et b et e b e be e e eneene e 405
Kwabena Darkwah, Jeffrey R. Seay, Barbara L. Knutson

(192d) Use of Techno-Economic Assessments in Development of a Commercial Lignocellulosic

L (g T Lo B = oo [ o1 4[] PO U SRRSO 406
Milena Milovanovic

(192e) Co-Processing Biomass and Natural Gas into Clean Transportation Fuels at Small Scale: A

TECHNO-ECONOMIC ASSESSITIENT ... .c.eitiieeaieteeteite sttt ettt b et b et s et b e b st e b e e se e bt e bt eb e eb e b e ne e b e st e bt ekt e b e ebe st et e e eneebeane 419
Anna K. Hailey, Johannes C. Meerman, Eric D. Larson, Yueh-Lin Loo

(192f) Towards a Cost-Competitive lonic Liquid Based Pretreatment: Insights from Technoeconomic

F AN Q1) & TSSOSO 420
N.V.S.N. Murthy Konda, Feng Xu, Seema Singh, Blake A. Simmons, Corinne D. Scown

(196a) Utilizing Solution-Based Calorimetric Methods to Understand Solution Thermodynamics and

Catalysis at Solid-Liquid Interfaces Relevant to Biomass CONVEISION..........cccceviieiiiiiiieie e 421
Robert Rioux
(196¢) Hydrophobization of Catalyst Surfaces for Reactions in BiphasiC SYStems..........ccccooeveiiiiineneneneeecis 422

Daniel Resasco
(196e) Emerging Challenges in Catalysis for Sustainable Production of Transport Fuels: an

Lo (WIS T LY AT OSSR 447
John Shabaker

(198a) Effect of Stirring Ball Milling on Structure and Hydrolysis of Camphorwood Sawdust............c.cccceevervirnenn. 448
Houfang Lu, Bin Liang, Yongdan Li

(198b) Hydrothermal Carbonization of Different Biomass TYPES......cccuiiiirireiiiieenesie e 449

Joan G. Lynam, M. Toufiq Reza, Wei Yan, Victor R. Vasquez, Charles J. Coronella
(198d) The Relation of Lignin Structural Properties and the Conversion Reactivity to Value-Added

(O3 0 T=T 0 0T To= 1L OSSPSR 461
Ruoshui Ma, Xiao Zhang, Mond Guo
(198e) Integrated Thermochemical Process Design for Co-Producing Liquid Fuels and Propylene............c.cccoevvee. 462

Zhihong Yuan, Pengcheng Li, Bernardo Lousada, Mario Richard Eden
(199a) Deposition of Coal Ash on a Vertical Surface in a 100 KW Downflow Laboratory Combustor:

A Comparison of Theory and EXPEFIMENT ..........cuiiiiiiiie ettt bbbt b b ane 463
Zhonghua Zhan, Andrew Fry, Jost O. L. Wendt
(199b) Sulfur Trioxide Formation during Oxy-Coal COMBUSLION. ..ot e 464

Nujhat Choudhury, Bihter Padak

(199c) Pilot-Scale Investigation of Heat Flux, Radiation and CO Distribution from an Oxy-Coal

L Lo SO RSSS SRR 465
Andrew Fry, Jennifer Spinti, Ignacio Preciado, Oscar Diaz-lbarra, Eric G. Eddings

(199d) Soot Formation and Secondary Pyrolysis in Oxy-Coal Combustion with Large-Eddy

SHMUIATION L.ttt bbb e bbb e bR b b e e bbb ek £k s e b h e bRt e b e bbb e e bt b bbbt b st ns 479
Alexander J Josephson, David O. Lignell

0] |1 T TSSO TR TP USSP PP PPN 493
Arokiaraj Alphones, Vijaya Damodara, Daniel Chen, Edward Fortner, Scott Evans, Matthew Johnson

(199f) Combustion and Emission from Biodiesel/Diesel and Alcohol/Diesel Surrogate Flames............cccooeevvieeinnne. 506
Hossein Ghiassi, Isabel Jaramillo, JoAnn S. Lighty

(199g) NOx Emissions from Premixed Syngas/Air Flames at AtmOospheric Pressure.........cccoceoeviviieienesenievneesnes 507
Nazli Asgari, Tanvir Farouk, Bihter Padak

(200a) Efficiency and Design of High-Temperature Solar-Thermal Reactors...........ccccoiiiiiiiiienineneeesese e 518

Arto J. Groehn, Allan Lewandowski, Ronggui Yang, Alan W. Weimer
(200b) Impact of Reduction of Flowing Particles on System Efficiency for Solar Thermochemical

L Yo LT TT o T = oo [F o2 o] o ISR 519
Brian D. Ehrhart, Christopher L. Muhich, Ibraheam Al-Shankiti, Barbara J. Ward, Alan W. Weimer

(200c) Measurement of Oxygen Release from Redox Samples for Solar Fuel Production...........cc.ccocovevineiiiiinnnnn 520
Justin L. Lapp, Rene Rieping, Martin Roeb, Christian Sattler

(200d) CO2 Reforming of CH4 with an Isothermal Redox Membrane Reactor .............ccoccveveieieiinesesesieiee e 521

Ronald Michalsky, Dominique Neuhaus, Aldo Steinfeld
(200e) Solar Thermochemical CO2 Capture Via Calcium Oxide Looping: Thermal Transport

Modeling and Solar REACTOE DESIGN .......c.iiiieeiti ettt ettt et e et et et e be e e sbeseeseeseabeebeseeabeseenseseeneanis 522
Lindsey Yue, Leanne Reich, Terrence Simon, Roman Bader, Wojciech Lipinski
(200f) Carbonation Kinetics of Sro By CO2 for Solar Thermochemical Energy Storage ...........ccocoevvioineeniennnene. 523

Elham Bagherisereshki, Justin Tran, Chen Chen, Like Li, Nick AuYeung



(200g) A Novel Reduced Pressure Hybrid Solar/Electric Reactor for Producing Magnesium Metal Via

(OF: T oTo) (g T=T g g oL B 2 3= VT o] o [0SR 524
Ilias Hischier, Aaron W. Palumbo, Boris Chubukov, Scott C. Rowe, Arto J. Groehn, Richard P. Fisher, Allan
Lewandowski, Alan W. Weimer

(236a) Cold Flow Study of a Segregated ZONING BUINET .........cccoouiiiiiiiiieienee ettt bbb 525
Fatemeh Babazadeh, Geoffrey D. Silcox, Leonard Switzer, Eric Eddings
(236b) Effect of Nanoporous Materials on Saturation Pressure in Shale ReServoirs..........c.ccoceoeiiieienenciciencce 526

Hyeyoung Cho, Christian Payne, Alberto Martinez, Dominic Caputo, Milind D. Deo

(236¢) Evaluation of Cyclic Gas Injection EOR Performance on Shale Core Samples Using X-Ray CT

S Tor T 0 =T T TSP U PSR T R PRTPRTOPTPRPRO 527
Yang Yu, James J. Sheng

(236d) Experimental and Numerical Upscale Study of Cyclic Methane Injection to Enhance Shale Oil

RECOVEIY ... bbbt s b s bbb e R e h oAb e b s e R e 4R b oAb e e b s e R e e bt e b e e s e e e R e e s b e s b e e b e e b e e e b e et e neane s 537
LEI LI, James J. Sheng, Xingbang Meng, Yang Yu

(236e) Simulation Study on Huff-n-Puff Gas Injection to Enhance Condensate Recovery in Fractured

SNAIE GAS RESEIVOITS ... ..eeeeeeeeteeie ettt ettt sttt ettt ettt e beseem e e e eaeeb e e Eeebeee e e e e emeeE e e Rt ebeeE e be e embeseemeebeebeebesseneereaneatees 549
Xingbang Meng, James J. Sheng

(236h) Downstream Challenges Processing Opportunity Crude OilS ..o 557
Tim Olsen

(236g) An Experimental Study of the Potential of Improving Shale Oil Recovery By Gas-Flooding.............cc.cuc..... 558
Yang Yu, James J. Sheng

(266a) Dynamic Modeling of Steam Thermal Power Plants for Real-Time Optimization ...........cccocvvnineiiiiinenn 567

Chen Chen, Kyle D. Such, Zhiquan Zhou, Xinsheng Lou, Shizhong Yang, Olutoye Akinjiola, Carl Neuschaefer,
George M. Bollas

(266b) Potential for Solid-Oxide Fuel Cell Technologies to Minimize Water Use in the Electric Power

SBOEON .t 569
Erik Shuster
(266¢) Simulation and Validation of 15 Mwth Oxy-Coal POWer BOIler ..........cccooiiiiiiiiiieeeeee e 571

Benjamin Isaac, Jeremy Thornock, Sean T. Smith, Philip Smith
(266d) Development and Deployment of a Large Eddy Simulation Code for Simulating Full-Scale,

(1 1B T g=To 20T 11 OSSPSR 572
Jeremy N. Thornock, Benjamin Isaac, Sean T. Smith, Oscar Diaz-lbarra, Jennifer Spinti, Philip Smith
(266€) Thermal Characterization of Ash Deposits in a 1.5 MW REACIO .........ccccoviriieiiiiiie e 573

Teri Snow Draper, Mariana Yared, Guilherme Pacheco, Eric Eddings, Terry A. Ring
(266f) Techno-Economic Analysis of Gas Purification for CO2 Transport in Pipeline Networks and

INJECTION TOF STOMAGE. ... ettt bbbt bt e bbb e bt e bbb s b e b e eh e eb e e bt e bt st e n e bt e bt eb e ekt e b e nb et e e ene b e 574
Clea Kolster, Evgenia Mechleri, Sam Krevor, Niall Mac Dowell
(270a) Graphitic Bio-Carbon from Lignin Biomass Synthesized with Nickel Nitrate Catalyst ............cc.ccocceeienrnnnne 576

Muslum Demir, Ahmed A. Farghaly, Maryanne M Collinson, Burak Aksoy, Naveen K. R. Palapati, Arunkumar
Subramanian, Harry T. Cullinan, Ram B. Gupta

(270b) High Efficient Biomass-to-Hydrogen Conversion By Polyoxometalate Solution Catalyzed

L L= o 0] Y 1RSSR 577
Wei Liu, Yong Cui, Xu Du, Zhe Zhang, Yulin Deng

(270c) Qualitative and Quantitative Characterization of Biomass Using FT-IR Microspectroscopy and

X=RAY DIFFFACTION ...ttt ettt et e ae bt bt bt e e e b e e e m e eh e e Rt ebeeb e et e neemteReemeebeebesbesbenbeseaneareanea 578
C. Luke Williams, Amber Hoover, Rachel Emerson, Lucia M. Petkovic, Daniel Stevens, Tyler L. Westover
(270d) Value-Added Products from Thermal Treatment of Biomass Pyrolysis Oil............cc.ccoviiiiiiniincicnienne, 579

Matthew Lemieux, Swomitra Mohanty, Eric Eddings

(270e) Corncob Hydrolysate Based Media for Pigments Production By Penicillium Purpurogenum

(€1 A N aL= AT 1o o 1Y, oo [=1 oo SO 580
Lourdes Morales-Oyervides, J. C. Montanez, Alejandro Mendez-Zavala

(270f) New Biopolyester from Co-Product of Biodiesel Industries: Synthesis, Characterization and

2] 1=1 o o 1o Vo OSSPSR 581
Oscar Valerio, Manju Misra, Amar K. Mohanty

(276a) Conversion of Biomass-Derived Isoprene and Acrolein to Terephthalate Acid (TPA) and

HYAPOCAIDON FUBIS ...ttt ettt e be st et e e ese e b e e ke e be s b et et e st e seebeebesbesbe s ensereanennen 582
Fei Wang, Zhaohui Tong

(276b) Role of Calcination Temperature on the Hydrotalcite Derived MgO-Al203 in Converting

ETNAN0L 10 BULANOL ..ottt bt b bbb et h bbbt b e bt s b e bt e bt e bt st e b et et e b e 583
Karthikeyan K. Ramasamy, Michel Gray, Heather Job, Daniel M Santosa
(276c) Selective Hydrogenation of Furfural to Furfuryl Alcohol over Supported Pd-Re Catalysts ...........cccccoveuenee. 584

H. Henry Lamb, Simon T. Thompson



(276d) Solvation Dynamics and Energetics of Hydride Transfer Reactions in Cellulosic Biomass

(O] 0 )Y7=T 7T o TSP 585
Samir H. Mushrif, Jithin John Varghese, Chethana B. Krishnamurthy

(276€e) Hydrothermal Treatment of Protein, Polysaccharide, and Lipids Alone and in Mixtures............c.ccccovvennene. 586
Gule Teri

(2769) Catalytic Oxidation of Lignin for the Production of Value-Added Aromatic Aldehydes..........cccccoeevervinrnnnn. 587

Kissa R. Alunga, Yue-yuan Ye, Yun-quan Liu

(276h) Effect of Redox Properties of LaCoO3 Perovskites on Production of Lactic Acid from

(=] | [T 0 ol =T ] o g P TSSOSO 588
Xiaokun Yang, Hongfei Lin

(277a) Investigation of 2,5-Dimethylfuran Hydrodeoxygenation over Noble Metal Catalysts: Kinetics

oL Lo IS0 o] o] = i o £ RSOSSN 589
Ying Lin Louie, Alexis T. Bell

(277b) Operando IR Spectroscopic Study on Surface Reactions during Hydrodeoxygenation of

Aromatic OXygenates OVEr PH/H-BEA ... e bbbttt b et b e et ebeane 590
Guo Shiou Foo, Matthew M. Yung, Carsten Sievers

(277c) Ex Situ Hydrodeoxygenation in Biomass Pyrolysis Using Molybdenum Oxide and Low

L e UL g o 1Yo e T=T o [OOSR 591
Michael W. Nolte, Jing Zhang, Brent H. Shanks

(277d) Ni@Pd Overlayer Catalyst for Hydrodeoxygenation of GUAIACOI ..............ccoeieiiiiiieiiiiiee e 592
Qinghua Lai, Joseph Holles

(277e) Aqueous Phase Hydrodeoxygenation of Glycerol Using Bimetallic Overlayer Catalysts............c.cccccevevvivrnenn. 602

Chen Zhang, Joseph Holles

(277f) Controlled Synthesis of Fluidizable Ni Catalysts and Their Performance for Biomass Steam

(oL 1 Tor= L o] o IO SO 611
Jahirul Mazumder, Hugo I. de Lasa

(2779) Pyrolysis, Catalytic Pyrolysis and Catalyst Characterization Using a Tandem Micro-Reactor-

L0 LY SO 612
Dave Randle, Chu Watanabe, Ichi Watanabe, Terry Ramus

(286a) Understanding the Configuration-Mechanical Stability Relationships for Si-CNT

Heterostructured Anodes for Li-lon Battery: A Computational StUAY ..........cccooeiiiiiiiiiiiiiee e 614
Sameer Damle, Siladitya Pal, Spandan Maiti, Prashant N. Kumta

(286b) A Fully Integrated, Efficient and Stable Solar-Driven Water-Splitting Prototype .........ccoceoveneiciciencnenn 616
Chengxiang Xiang

(286¢) Lithium Sulfide Cathodes Via Aerosol SPray PYFOIYSIS........couiiiiiiiiene ettt 617

Noam Hart, Juchen Guo

(286d) The Role of Polymer Composite Binder on Mechanics and Performance of Lithium lon

L (Y = Tod € oo (=TSSP 618
Thomas Humplik, Anne M. Grillet, Dave A. Barringer, Emily K. Stirrup, Kevin N. Long, Hector Mendoza, Scott A.
Roberts, Chelsea Snyder, Christopher A. Apblett, Kyle R. Fenton

(286€) Electropolymerized Polyaniline/Manganese Iron Oxide Hybrids with Enhanced

Electrochemical Energy Storage and Color SWitChing RESPONSE .........cviiiiiiiiieieeese e 619
Zhanhu Guo, Yiran Wang, Huige Wei, Guo Jiang, Suying Wei

(286f) Performance Metrics and Design Principles for Cost-Effective Separators in Non-Aqueous

REUOX FIOW BALLEIIES. ......ceviiiiiiiiiee ettt b ekt b bttt 620
Liang Su, Robert Darling, Kevin Gallagher, Wei Xie, Fikile Brushett

(2869) The Performance of Structured High-Capacity Si Anodes for Lithium-lon Batteries............c.ccocoeiiininnn 621
Juichin Fan, Lawrence Barrett, Sydney Palmer, Robert C. Davis, Richard R. Vanfleet, John Harb

(286h) Graphene Oxide Based Foams for Lithium 10N Batteries ... 629

Kurt B. Smith, M. Silvina Tomassone
(286i) Solubility Product Observations in Formation of Active LiFePO4 Cathodic Material for

Secondary Energy Storage APPICATION ........ccviiiiiiiiiieict sttt e bbb e et be b et et a et reere b nre e 630
Darren W. Kwee, Alfredo A. Martinez-Morales

(286j) Understanding Lithiation Mechanisms in Silicon-Based Nanomaterials from First Principles....................... 631
Chiayun Chou, Gyeong Hwang

(287a) Advances in Hydrogen Broming FUEH CellS ..o e 632

Trung V. Nguyen, Venkata Yarlagadda, Yuanchao Li, Guangyu Lin, Pauying Chong, Mike Tucker, Adam Weber,
Ryszard Wycisk, Peter N. Pintauro, Mike Bates, Sanjeev Mukerjee

(287b) Effect of Br2 Complexation on a Hydrogen-Bromine Flow Battery Performance............ccccocvvevivenicninennn, 633
Regis Dowd, Michael Zeets, Trung V. Nguyen
(287c) 3D Printed Membraneless Electrolyzers for Hydrogen Production.............cccceoiiiiniiisieninenee e 634

Daniel V. Esposito, Glen D. O'Neil



(287d) Effects of CeO2 Modification on Pt-Pd/CeO2-Omc Catalysts for Formic Acid Oxidation .............cccccceeeee. 635
Ateeq Ur Rehman

(287e) Novel in Situ Experimental Technique to Understand Inner Workings of a Polymer Electrolyte

IMEMDBIANE FUBH Cll.... oottt sttt e st e b e et e e be b et et e s e e b e ebeebesbesbeseeneereanennas 636
Amit M. Manthanwar, Efstratios N. Pistikopoulos
(287f) A High Capacity Carbon Free Cathode Material for Lithium/Dissolved Polysulfide Batteries ...................... 637

Negar Mosavati, Venkateswara Rao Chitturi, Steven O. Salley, K. Y. Simon Ng
(287g) Parameters Distribution Analysis and Optimization Strategy for Redox Flow Battery Based on

FiNite BEIEMENT IMETNOM ...ttt ettt sttt e et e ae bt bt be s e et et e m e e b e ebe et e s beebe e ensebeanennas 638
Jianxin Pan, Xue Li, Shubo Wang, Venkat Subramanian, Xiaofeng Xie

(287h) Modeling Failure Modes in Li-10N BAttErY ........ccoiieiiiieiiieiecee ettt st sne st e 639
Resmi Suresh M P, Raghunathan Rengaswamy

(287i) Model-Based Techo-Economic Analysis and Optimization of Battery Storage for Solar Energy.................... 640
Matthew T. Lawder, Venkat R. Subramanian

(287j) First Principles Modelling and Optimization of Photosynthetic Cell ... 641
Tanneru Hemanth Kumar, Raghunathan Rengaswamy

(318a) Model of Ink Particle Separation in Column Flotation DeinKing ...........ccoccoeiiiiiiineieei e 656
Alak Bandyopadhyay, Bandaru V. Ramarao

(318b) Pervaporation-Assisted Catalytic Conversion of Xylose to Furfural..............ccoccooiieiiiiiniiicnee 657
Alex Wang, Nitash Balsara, Alexis T. Bell

(318c) Kinetics of the Enzymatic Hydrolysis of Papermaking PUlp FiNES.........ccccocveiviiiiieie i 658
Bandaru Ramarao, Byeong Cheol Min, R Kasinathan

(318d) Bioreactor Process Model for Microalgae Production SYStEMS ..........ccooeiiiiiiiininiene e 659

Sudhanya Banerjee, Hua-Jiang Huang, Shri Ramaswamy
(318e) Integrated Bioprocessing and Separation and Purification Technology for Advanced Biofuels

AN BIOCHEIMICAIS ...ttt ettt ettt et e e e e b e e e a e e bt e bt eb e eh e et e neeme e st eneebeebesbeneenbeseanearesnea 660
Hua-Jiang Huang, Pedro Rezende, Shri Ramaswamy

(318f) Reuse of Deinking Sludge from Recycled Paper Industry in Light Fired Clay Bricks .........cc.ccocoovveneiiirnnnn. 661
Vivek Kumar, Shilpa Kulkarni, S.K. Singh, M. C. Bansal

(768a) An Assessment of Energy Technologies and Research OpportUNIties...........ccovviiienevieieiesise e 662
Franklin (Lynn) Orr

(329a) Sustainable Green Composites from Bio-Nylon and BioChar ... 663
Amar K. Mohanty, Emmanuel Ogunsona, Manju Misra

(329b) Chemical Control of Stickies in Recycled Paper MillS............cooiiiiiiiiii e 664
Virgilio Gonzalez

(329c) Biobased Engineering Plastic Blends for Automotive Application.............cccovieiiiiiciicieeeeeees 665

Yury Yuryev, Manju Misra, Amar K. Mohanty
(329d) The Influence of Processing Parameters and Use of a Chain Extender on the Mechanical and

Thermal Properties of Injection Molded Poly (trimethylene terephthalate) BioplastiC............cccccovevviiiiiviiciiiiieinne 666
Petri Myllytie, Manju Misra, Amar K. Mohanty
(329¢) Synthesis and Characterization of Epoxy Resins Utilizing Plant-Derived Phenolic ACids..........c.ccccceeiinnnn. 667

Guozhen Yang, Hiruy Tesefay, Megan L. Robertson

(329f) Study of the Effects of Carbonization Parameters on the Structure of Carbonized Electrospun
oo OO OSSPSR 668
Vida Poursorkhabi, Manju Misra, Amar K. Mohanty

(332a) Using a Combined Hydrolysis Factor to Optimize High Titer Ethanol Production from Sulfite-

Pretreated Poplar Without DetoXifiCatiON...........c.ccoiiiiiiiiiiici sttt reebe b seen 669
Jingzhi Zhang, J.Y. Zhu, Feng Gu, Ronald Zalesny, Jr

(332b) Advanced Biological and Chemical Design for Lignin BiOCONVEISION...........covviiiriineiiiieesise e 670
Shangxian Xie, Cheng Zhao, Yungiao Pu, Furong Lin, Su Sun, Susie Dai, Arthur J. Ragauskas, Joshua Yuan

(332c) Physio-Chemical Characterization of 3D Structure of Plant CELL WallS ..........cccoooiiiiiiiiiiiceeeec 671
Shri Ramaswamy, Sahana Ramanna, Bandaru V. Ramarao

(332d) Phosphorus Recovery from Liquid Dairy Manure By Electrocoagulation.............ccccoceveiiiiinineneicenccnn 672

Bo Hu, Xin Zhang, Hongjian Lin, Aravindan Rajendran, Cristiano Reis, Weiwei Liu

(332e) Estimation of Energy Consumption and Production in Woody Biomass Pulverization with a

Multiple TUbe VIDration IMill ..o bbbt b e bbb e e nnes 673
Nobusuke Kobayashi, Yoshinori Itaya

(332f) Lime Sludge: An Emerging Alternate Construction Building Material for the Partial

RePIACEMENT OF FINE AGGIEUALE ... .ui ettt ettt e e be e e b e e e st e b e e b e ebese et e e emeebeebeebeseeebesnensaneeneanas 674
Vivek Kumar, Yogendra Soni, Shilpa Kulkarni, Prabhat Sharma, S.K. Singh



VOLUME 2

(338a) Polymeric Solid Acid Catalysts for Biomass Hydrolysis and Dehydration .............ccccoeeveiiiiiiienencceee 675
Xianghong Qian, Anh Vu, S. Ranil Wickramasinghe

(338b) Selective Electrocatalytic Oxidation of Multi-Functional Biorenewable Molecule 5-

Hydroxymethylfurfural (HMF) over Pd-M Bimetallic NanopartiCles ... 676
Wenzhen Li, David Chadderdon, Le Xin, Ji Qi, Yang Qiu

(338c) One Step Synthesis of Hierarchical Sn Containing Zeolite for Production of Fructose............c.ccoceveiiiiinnene. 677
Qiang Guo, Limin Ren, Dandan Xu, Prashant Kumar, K. Andre Mkhoyan, Michael Tsapatsis

(338d) Isomerization of Glucose to Fructose with Brgnsted Base CatalystS..........cccooviviiiiiiiiieiiiee e 678
Jean-Philippe Tessonnier, Jack M. Carraher, Alex Liu, Chelsea N. Fleitman, Jordan L. Swedberg, Caitlyn R.
Herndon

(338e) Oxidation of Levulinic Acid for the Production of Maleic Anhydride over Supported

RV L= To Fo (LSOO OSSOSO 679
Anargyros Chatzidimitriou, Jesse Q. Bond

(338f) An Experimental and Theoretical Study of Glycerol Selective Oxidation to 1,3-

Dihydroxyacetone Via Bimetallic Platinum-Bismuth Catalysts ..........ccccoiiiiiiinnieesce e 680
Yang Xiao, Zhi-Jian Zhao, Jeffrey P. Greeley, Arvind Varma
(338g) Direct Conversion of Cellulosic Biomass to Alkyl Lacatate on Mesoporous Zr-Silicates ..........cc.cocevvervivrennn 681

Lisha Yang, Xiaokun Yang, Hongfei Lin

(359a) Mixing Nuclear Waste Using Airlift Circulators: Performance Measurements and Parameter

(O 417722 L1 o] OSSR SUS 682
Philip P. Schonewill, Eric J. Berglin, Greg K. Boeringa, William C. Buchmiller, Carolyn A. Burns, Michael J.
Minette, Donald H. Alexander, Langdon K. Holton

(359b) Experimental and Computational Investigations of Plenum-to-Plenum Heat Transfer and Gas

Dynamics Under Natural Circulation in a Prismatic Very High Temperature Reactor .............cccccocvviviveieieesnnnn, 701
I. a. Said, M. M. Taha, S. Usman, Muthanna H. Al-Dahhan

(359c) Is Thorium a Non Starter in Rare Earth Minerals RECOVEIY? ... e 712
Don Phillips

(372a) Effect of C/N Ratio on Enzymatic Activity for Microbial Lipid Production............c.cccccoeiiiiininencincncnene 723

Ramalingam Subramaniam, Markus Esser, Milan Popovic, Johannes Bader, Andrei Chistoserdov, Rakesh Bajpai
(372b) Kinetic Modeling Parameters of THF Co-Solvent Enhanced Production of Furfural, HMF, and

LLEVUBINIC ACIH ...t bbbt b bbbt e bbbttt b bbbt 724
Nikhil Nagane, Charles M. Cai, Rajeev Kumar, Charles E. Wyman
(372c) Enzymatic Liquefaction of Corn Stover and Pericarp (FIDEI) ... 725

Daehwan Kim, Neal Hengge, David Orrego, Eduardo Ximenes, Michael R. Ladisch
(372d) Modeling of Cellulose Hydrolysis By Clostridium Thermocellum Monitored By Quartz Crystal

LY LTe] 0] o= 1 =g o3OS 726
Shanshan Zhou, Ravinder Garlapalli, Stephen E. Rankin, Barbara L. Knutson

(372e) Examining Cell-Wall Transport Effects on Enzymatic Hydrolysis By Mechanistic Modeling...............c........ 727
James J. Lischeske, Ambarish Nag, Jonathan J. Stickel

(372f) Predictive Modeling and Rheological Characterization of Mixed Feedstocks..........c.ccocvvvevviiiiiiiicnenicniceiseenns 728

Akash Narani, Phil Coffman, Firehiwot Tachea, Chenlin Li, Todd Pray, Deepti Tanjore

(378a) H2 Volume Generation from Thermochemical Water-Splitting Reaction Using Core-Shell and

Immobilized Ferrite NANOMATEITAIS ........c..oiiiii ettt e e ettt e sbe e e e st ne e 729
Vinod S. Amar, Jan Puszynski, Rajesh Shende

(378b) Heterostructured Cu20/CuO Decorated with Nickel As a Photocathode for

Photoelectrochemical Water SPHTEING .......c.oviiiiiiie ettt sttt et seebenbesbeneen 730
Bing Joe Hwang, Amare Aregahegn Dubale, Chun-Jern Pan, Wei-Nien Su, Ching-Hsiang Chen

(378c) Multi-Objective Optimization of Membrane Materials Selection for Direct Methanol Fuel Cell

)] (=] 0l DT T o LSOO OSSP TSP 731
J. K. Adewole, A. S. Sultan, Amir Al-Ahmed, S. M. Javid Zaidi

(378d) Predictive Modeling Insights for Active Three-Phase Boundary Sites in Solid Oxide Fuel Cell

L) F L= cTo = T T [OOSR 742
Andrew J. L. Reszka, Michael D. Gross, Ryan C. Snyder

(378e) Preparation and Performance of Ni-Co/SiO2 Catalyst for Catalytic Decomposition of Methane

OO0 ) =T o 1Yo [0TSRSO UOSRPRTPN 743
Saba Gheni
(378f) Thermodynamic Studies of a Novel Water Splitting Thermochemical Cycle..........ccccovevveiiiiiiiienenciceee 744

Fernando Olmos, Vasilios Manousiouthakis



(385a) Economic and Environmental Analysis of Liquid Fuel Production from Coal and Coal/Biomass

IMIIXEUTES ..ottt ettt h et b et e b e e e a e e s e e R e e R £ e E e e b e 2o m e e R e 4Rt e b £ e E e e be AR e m b e s e e Rt eE £ e R e eE e eE e b e e ent e b e ebeebeneene e entebeenennan 745
Kevin McCabe, Andrew Lucero

(385b) Bioconversion of Natural Gas for the Production of Isobutanol Using a Methanotroph..............c.cccoveeinnene. 746
Bryan Yeh, Christina Bodarky

(385c¢) Microbial Conversion of Natural Gas to Biofuel Using a Naturally Occurring Methanotroph ...................... 747

Paige Molzahn, Lew Semprini, Anne Taylor

(385d) Techno-Economic Assessment of Biodiesel Production from Palm Qil By Supercritical

TFANSESTEIITICALION ...ttt ettt a bbbt et e b e oo m e e bt e Rt eb e ebeebeneemteseeneebeebeebesbeneereaneabesaen 748
Ashley Caballero, Laura V. Daza, Carlos A. Cardona, Carlos A. Garcia

(385e) A Novel Foam Photobioreactor for Algal Wastewater Treatment, CO2 Capture and Biofuel

g 0o [0 Tox £ oo OO PPRSSSSRPRP 759
Stuart Watson, Bertram Beeker, Rommel Yanos, Eunsung Kan

(385f) Lipid Production from Lignocellulosic Biomass:Efficient Strategies for Prtreatment Induced

INNIDITOTS ... bR s 760
Jungeun Lee
(386a) A New Method to Extract High Purity Lignin from Woody Biomass ...........cccooerirereiineieninc e 761

Carlos Alvarez-Vasco, Xiao Zhang
(386b) Technical Feasibility Evaluation of Alcohol-to-Jet (ATJ) Conversion Technology for

RENEWADIE JEE FUBL ...t b ettt etttk e be st et e e e st e b e e beebe st et et en s e s e ebeebesbesbeseensereanennes 762
Scott Geleynse, Xiao Zhang, Michael Wolcott, Manuel Garcia-Perez

(386¢) Dilute Alkali Treatment Followed By Mechanical Refining to Enhance Sugar Conversion.............cccccvevnee. 763
Junyeong Park, Xiaowen Chen, Melvin Tucker, Hasan Jameel, Sunkyu Park

(386d) Investigation of Dissolved Lignin in AutohydrolySis LIQUOT ..........ccocoiiiiiiiiiiiiiicnee e 764
Robert Narron, Kelsey Boes, Yufei Chen, Nelson R. Vinueza, Sunkyu Park

(386€e) Process Modeling of a Distributed Sugar Depot Approach to Biomass CONVErsioN...........ccceeeverererieencanenns 765

Mond Guo, Jinwu Wang, Michael Wolcott, Xiao Zhang

(386f) Simultaneous Conversion of All Cell Wall Components By Oleaginous Fungus without Chemi-

o )Y (o Ll o =] A =T L g T=] o RSSO TOSTRRSRPSP 766
Shangxian Xie, Xing Qin, Dhrubojyoti D. Laskar, Su Sun, Luis H. Reyes, Susie Dai, Scott Sattler, Katy Kao, Bin
Yang, Xiaoyu Zhang, Joshua Yuan

(3869) Mixing Effects on the Reaction Kinetics and Dynamics of Saccharomyces Cerevisiae Mediated

Glucose Fermentation t0 BIOBtNANON .............oiiiiii ettt 767
Ashwin Gaikwad

(389a) Coproduction of Chemicals: Improving the Value Proposition of Nuclear POWer ...........ccccocoovrireniinnennn, 768
Eric W. McFarland, Diego Schmeda-Lopez, Tom McConnaughy, Howard Fong, Phil Grosso

(389b) Development of Activity Coefficient Model for La(l11) in LiCI-KCI Eutectic Salt...........cccocovvienevencicnennn, 769
Prashant Bagri, Michael Simpson

(389c) Electrochemical Monitoring of Actinide Separation in Molten Fluoride Salts ..o, 781

Milan Stika, Michael Simpson
(389d) Measurement of Electrochemical Transport Properties of Manganese lons in Eutectic LiCl-

KCI Using High Temperature VOIAMMELIY ..........ccoiiiiieiici ettt sb et sae st sne 790
David Horvath

(389e) A Combined Microstructural and Chemical Study of Uranium in Unconventional Shale

RESEIVOITS ....cuitii ettt bbbt e b b h e d e h bbb e e bbb bbbttt 791
Joseph Levinthal

(396a) Squeezing Dollars Out of Delivered FEedStOCK COSt ..........coeiiiiiiiiiieie e 792
Steven R. Thomas, Ph.D

(396b) Biomass Processing to Fuel Intermediates By Pyrolysis and Electrocatalysis Depots...........c.ccocerereicieicnnenn 793
Christopher M. Saffron, James E. Jackson, Chun Ho Lam, Mahlet Garedew

(396¢) Innovative Method Evaluation for Improving the Biomass Feedstock Supply Chain...........cccocecieiniinnnene, 794

James Hettenhaus
(396d) Effect of Hot-Pressing Temperature on the Subsequent Enzymatic Saccharification and

Fermentation Performance of SPORL Pretreated FOrest BiOmass. .........ccooiiiiirieiiiiiiiie s 795
J.Y. Zhu, Jingzhi Zhang, Craig Clemons, Michael Wolcott, Rolland Gleisner, Xu Zhang

(396€e) Developing Sustainable Biomass Supply Chains: AFEX Processing at Local Depots..........ccocvceveieiceicenenn 796
Bruce E. Dale, Seungdo Kim

(396f) Feedstock Supply System Designs for Mobilizing a Billion Tons of BiomMass ..........cccccoeveiiinieieneneneeecs 804

Erin Searcy, Kevin Kenney, Patrick Lamers, Bruce Dale, Richard Hess, David N. Thompson
(400a) Supercapacitor Electrode Configuration Based on Alkali Lignin, an Abundant Redox

2110 101 1Y/ 0 1] RSOOSR 805
Kryssia P. Diaz-Orellana, Mark E. Roberts



(400b) Significant Performance Enhancement of Lithium-lon Battery through Ultra-Thin Conductive

Film Coated EIECIrOaE PAFTICIES ... ..o ittt ettt ettt ee e b e e et e b e ebeebeseesbe e eneeneeneanas 806
Xinhua Liang, Rajankumar Patel

(400c) Three-Dimensional Highly Compressible and Stretchable CondUCTOrsS ..........cccoviveiiveeienicesee e 807
Xuejun Bai, Yue Yang Yu, Mayfair C. Kung, Harold H. Kung

(400d) Next-Generation Microstructured Water-Splitting DEVICES...........ccciiviieriiiieieiice e e 808

Miguel Modestino, Mohammad Hashemi, Christophe Moser, Demetri Psaltis

(400e) Effect of Compositional and Structural Disorders on Electrochemical Properties in Substituted

Nickel Hydroxide SPheriCal POWEKS...........cuiiiiieie ettt st b ettt et sb et se e eseeneenas 809
Diana F. Wong, Kwo Young, Lixin Wang, Jean Nei, K. Y. Simon Ng

(400f) Computational Study of Zr2Ni7 and Zr7Ni10 Defect Models for Nickel-Metal Hydride

2 E L TSRS 810
Diana F. Wong, Kwo Young, K. Y. Simon Ng

(4009) Ni Catalytic Graphitized Porous Carbon As Electrode Material for High Performance

SUPETCAPACIIONS ...tttk h bbb et h bt b e bt b e s e e s e s e e h £ e b e e b e e bt AR e b e e eh b e b £ e h e eh e e b e b e b e b e s e eb e et e e b e e b e b enb et e en e st e 811
Keliang Wang, Zhengrong Gu
(400h) Effects of Dielectric Inhomogeneity in lonic Liquids Between Charged Plates..........occocooiiiiniiciiiiccne 812

Issei Nakamura
(400i) Large Modification of Electrostatic Fields in Liquids Between Charged Plates: Effects of the

Dielectric Response 0f SOIVENT IMOIECUIES ...........oiiiiiiiieiecciee ettt sttt resbe bt e eeresbesbeneen 813
Issei Nakamura, Hongbo Chen
(400j) A Prototype Rechargeable AUMINUM BatterY.........cciiiiiiiiiicieese ettt be e 814

Linxiao Geng, Juchen Guo

(402a) Autothermal Reforming of Diesel Fuels on Structured Cordierite Monoliths Coated with Oxide
SUPPOItS AN RN AS ACHIVE PRESE ...ttt ettt be bt e et e e s e e st e besbesbe e e e eseeneene e 815
Joachim Pasel, Sebastian Wohlrab, Katrin Lohken, Mikhail Rotov, Ralf Peters, Detlef Stolten

(402b) Performance of Monolithic Catalyst for Autothermal Reforming of Diesel for APU (Auxiliary

oIV T U Ty ) AN o] o] [ Tox= U o] SO USRRSPRPR 824
Minseok Bae, Jiwoo Oh, Dongyeon Kim, Fahad I. Muhaish, Sai P. Katikaneni, Joongmyeon Bae

(402c) Highly Efficient Fuel Processor and System for Hydrogen Production.............ccoccocenevieieiisescsesieee e 825
Christian Junaedi, Saurabh A. Vilekar, Curtis Morgan, Dennis Walsh, Subir Roychoudhury

(402d) Contaminant-Tolerant Fuel Reforming/Upgrading Catalyst for Fuel Cell Systems............ccoccooiiiiiiiinenn. 826

Amit Goyal, Andrew Lucero, Kevin McCabe, Santosh Gangwal

(402e) Syngas Production By Biogas Steam and Oxy Steam Reforming Processes on Rh/CeO2
Catalyst Coated on Ceramics Monolith and OPen FOAMS .........ccooiiiiiiiieii e 827
Antonio Vita, Muhammad A. Ashraf, Cristina Italiano, Concetto Fabiano, Lidia Pino, Stefania Specchia

(402f) Hydrogen Production By Steam Reforming of Dimethyl Ether - Development of Catalysts for

The STEAM RETOIMING ... ot ittt et e bt e st e b e st e be e b e e be s be s b e s enbeseeseebeebeebeste b eseeneerearens 830
Kaoru Takeishi
(402g) Conversion of Alcohols, Ethers and Light Hydrocarbons - on the Way to Multifuel Reformer .................... 831

Pavel Snytnikov, Arkady Malakhov, Aleksey Pechenkin, Sukhe Badmaev, Dmitriy Potemkin, Vladimir Belyaev,
Valery Kirillov, Vladimir Sobyanin

Fuel Processing for Fuel Cells in Mobile and Stationary APPHCAtioNS ...........ccccoeiiiinieiiiiiee e 832
Philip Engelhardt, Dirk Henning Braun, Klaus Lucka, Frank Beckmann, Martin Brenner

(409a) Electrochemical Synthesis of Organic Nanorods on Gold Nanoparticle Seeds..........ccccocvevvivviiiiienericniereinenenns 833
Pedram Jahanian, Guangzhao Mao

(409b) Role of Defects in Enhancing the Electrochemical Properties of Transition Metal OXxide............ccccccevviinnene. 834

Vidhya Chakrapani, Qi Wang, Ajinkya Puntambekar
(409c) The Chemistry of Model Catalyst-Electrode Interfaces in Photoelectrocatalytic CO2 Reduction

YR LT (0] ST ] - Ul V1= 3OS UOSSPRTN 835
Coleman Kronawitter, Peng Zhao, Zhu Chen, Bruce Koel

(409d) Surface Passivation of Silicon Solar Cells Using Polymeric INnterfaces..........ccccoovvieieveicieiiseseceseee s 836
B. Reeja Jayan, Asli Ugur, Mariela Lizet Castillo, Tonio Buonassisi, Karen K. Gleason

(409e) Volume Averaging Study of Surface Transport in Charged Porous Media............ccoceoeiiiiiinencncinesc 837
Jorge F. Gabitto, Costas Tsouris

(409f) Ideal Polarized Interfaces with Limited Amount of Free Electric Charge Carriers...........cccoovoeneieiciennenenn 838

Michal Pribyl

(409g) Improved Modeling and Neutron Imaging Experiments for the Analysis of a Blue Energy

(O3 [OOSR 848
Jorge F. Gabitto, Ketki Sharma, Yong-Ha Kim, Sotira Yiacoumi, Costas Tsouris

(409h) Microfluidic Leaching of K-FelaSPar OFe .........ccciiiiiiiiiieieiee ettt sr et e e reebe st e 849
Davide Ciceri, Antoine Allanore



(409i) Molecular Insights into Electrical Double Layers of Room-Temperature lonic Liquids Near
FuNnctionalized Graphene SUITACES .........o.oi oottt ettt e e b et e st et e ebeebeseeebe e eneeneaneanas 859
Yu Zhang, Boris Dyatkin, Guang Feng, Yury Gogotsi, Peter T. Cummings

(414a) A Self-Supported and Long-Life Li-Se Battery Cathode Enabled By 3D Mesoporous

Carbon/Graphene HierarchiCal ArCHITECIUIE .........coviieiiicice et besae e 866
Kai Han

(414b) Synergy Between Different Graphene Structures in Layer-By-Layer Assembly for Li-Air

BATLEIY CANOUES ......eeitiieeieiee ettt bbb bbbt bbb e e e bt e b £ e bt e b nb b et e b e b e eb e e bt et e b e et et e bt 867

Jangwoo Kim, Yong L. Joo

(414c) Synthesis and Electrochemical Characterization of Graphene-Metal and Metal Oxide

N Eo T ToT oo o 4] o ] (=1 OO 868
Donald Johnson, Ashley Ware, Paul Gorrell, David Baah, Jonathan C. Mbah, Nader Vahdat

(414d) Co-Continuous Composite Electrodes Derived from Bijels That Concurrently Deliver High

L g TeT YA L o [ T OSSOSO OSTRRSRPSTP 881
Jessica A. Witt, Daniel R. Mumm, Ali Mohraz

(414e) Hierarchical Carbon-Based Electrode Materials for Vanadium Redox Flow Batteries...........c.ccoceveeevninnnn. 882
Panagiotis Trogadas, Tobias Neville, Dan Brett, Paul Shearing, Marc-Olivier Coppens

(414f) Artificial Photosystem I and 11: Highly Selective Solar Fuels and Tandem Photocatalysis...........cc.cccccovienene. 883
Yuchen Ding, Prashant Nagpal

(4149) Charge-Storage Mechanisms for High Surface Area Carbides and Nitrides..........ccccoovveiniinieniennneieienceens 884
Abdoulaye Djire, Jason Siegel, Lilin He, Alice E. S. Sleightholme, Saemin Choi, Paul G Rasmussen, Levi T.
Thompson

(4244a) Study of Structural Characteristics of Lignin Fractions Obtained from Sequential Solvent

FPACTIONALION ...ttt e Rt R e e Rt R bt ne Rt R e e Rt R et n et R Rt 887
Shin Young Park, Jae-Young Kim, Joon Weon Choi

(424c) Green Coal Production frOM BIOMESS .......ccciuirieirieiieie ettt ettt sttt sbe bt e e eseabesbe e s 888

Stanislav Barskov, Prashanth Buchireddy, John Guillory, Mark Zappi

(424d) Catalytic Fast Pyrolysis of Lignin Recovered from Hot-Water Extract of Electron-Beam-

Irradiated Sugar Maple for the Production of Low Molecular Weight Phenolic Compounds ..........c..cccccvevveivinennn. 889
Derek Corbett, Biljana Bujanovic

(424f) Visualization of Miscanthus x Giganteus Cell Wall Deconstruction Subjected to Dilute Acid

Pretreatment for Enhanced Enzymatic DigeStibDility ..o 890
Zhe Ji, Shri Ramaswamy, Feng Xu
(424e) CO2 Enhanced Gasification of Biomass Char - Catalytic Effects of Na, K, Ca, and Mg.........c.ccccoecerivrinnne. 891

Narendra Sadhwani, Mario Richard Eden, Sushil Adhikari
(424b) Greenhouse Gas Emissions of Ethanol Production from Lignocellulosic Biomass in Biorefinery

)Y A] =10 OO URO ST 892
Soomin Myoung, Sunkyu Park

(4249) Alcohol Stabilization of Bio-Oils during High Temperature Treatment...........ccoccveriiinieiinenenereeese e 893
Laibao Zhang, Keisha B. Walters

(424h) Furnish Optimization for a Multilayered Paperboard ... e 894
Surendra Pal Singh, Prashant Soni

(424i) Briquetting Characteristics of Woody and Herbaceous Mixed Feedstocks ............cccoeviriinnciiniiinnenieneene 895
Jaya Shankar Tumuluru, Ty Dansie, Craig Conner

(424)) Simulation and experiments of biomass pyrolysis for fuel gas with calcium oxide ............ccccoevviiiiciiiiincnnn, 898
Baofeng Zhao, Xiaodong Zhang, Lei Chen, Laizhi Sun, Hongyu Si, Xiaolu Yi

(429a) Operando Molecular Spectroscopy during Catalytic Biomass PYrolysis ..........ccccoiiiiiinninineiecee s 899
Christopher Keturakis, Olga Lapina, Victor Terskikh, Israel E. Wachs

(429b) SMALL-Scale Deployable Pyrolysis and Upgrading Unit for Ligno-Cellulosic Biomass...........c.ccccceevicenene. 900
Adam G. Carr, Hsi-Wu Wong, Yuriy Roman, Jhongwoo Peck

(429c) Biomass Fast Pyrolysis Using a Novel Reactor/Particle SYStEM .........ccoccvriiiieiiiiieceseesecee s 901

Ali Zolghadr, Clark Templeton, Joseph J. Biernacki

(429d) Energy Change and Mass Balance of Single Particle Pyrolysis System By Gas Sampling and

ThermodyNamiC CalCUIALIONS. .........cc.iiiiii bbbt b bbbt e bttt b e be bt e e e e ebe b 902
Simona Ciuta, Marco J. Castaldi

(429e) Experimental Determination of Cellulose Pyrolysis Reaction Kinetics and Transport

L 0= T L] 4 T=T o T USSR 903
Christoph Krumm, Alex D. Paulsen, Cheng Zhu, Saurabh Maduskar, Paul J. Dauenhauer

(429f) Application of a Semi-Detailed Kinetic Model for Lignin Fast PYrolysis............c.ccccccoiinniiiniiniicccee, 904
Blake Hough, Jim Pfaendtner, Daniel T. Schwartz

(4299) The Effects of Hierarchical Pore Structure ZSM-5 on the Catalytic Fast Pyrolysis of Biomass..................... 905

David P. Gamliel, Julia Valla



(430b) Multi-Scale Discrete Element Method-Based Modeling of Biomass Fast Pyrolysis in Dual
AAUGEE REACTOIS ...ttt ettt b btttk e bt e bt e s et bt e R b e e h e 2R e e R e oAb £ oh £ 2R e e ek £ 4R b e A b e e h e e b e e R b e AR £ e s e e eb e e aeenbeebeenbeaneenenrean 908
Fenglei Qi, Mark Mba Wright

(430c) Incorporating Intra-Particle Temperature Gradient in Dpm Modeling of Biomass Fast

YL 0] 1Y 1RSSR 909
Qingang Xiong, Sreekanth Pannala, Stuart C. Daw
(430d) Dehydration Kinetics over Metal-Modified Zeolites: Impact for Biomass Pyrolysis ...........ccccoovineiiiiinenn 910

David Robichaud, Robin Cywar, Seonah Kim, Lintao Bu, Brian Trewyn, Mengze Xu, Matt Yung, Ryan
McDonough, Mark R. Nimlos

(430f) Langmuir-Hinshelwood Kinetic Studies of High Pressure Switchgrass Char Gasification..............cccccoveveee. 911
Pradeep K. Agrawal, Corey Randall, Ildar Musin, Gautami M. Newalkar, Kristiina lisa, Carsten Sievers

(430g) D-Labeling Study of Selective Hydrogenation of 2-Methylfuran and 2,5-Dimethylfuran over

Carbon Supported NODIE Metal CatalYSES..........ccoiiiiiiiiiiiie ettt b e e e 912
Vadim V. Guliants, Jungshik Kang, Anne Vonderheide

(435a) One Pot Synthesis of Biobased Fuel Additive Ethyl Levulinate By Direct Transformation of

Bagasse iN ETNANOT IMIEAIA ..ottt ettt bt e st e b e e e st et e ebeebeseeebenn et ereanennas 913
Shireen Quereshi, Suman Dutta, Tarun Kumar Naiya

(435b) Direct Conversion of Hemicellulosic Materials to Biobutanol ... 921
Yu Yan, Jianzhong He

(435c) Co-Liquefaction of Mixed Culture Microalgal Strains Under Subcritical Water Conditions..............ccc....... 922

Kodanda Phani Raj Dandamudi, Tapaswy Muppaneni, Darius J. Norris, Nilusha Sudasinghe, Tanner Schaub,
Francisco Holguin, Shuguang Deng

(435d) Improved Estimates of Air Pollutant Emissions from Biorefinery ... 923
Eric C. D. Tan

(435e) Analysis of Environmental Impacts Derived from Burning of the Sugar Cane Bagasse..........c.ccccoeevrverinnne. 938
Lucas B. Rocha, Marcelino L. Gimenes, Laureano J. Esteller, Carmen M. Torres

(445a) Periodic Symmetry Defined BIOFEaACTON...........civciiieiie ettt ettt naebe e besre e 939

Yen-Hsun Tseng, Samuel Doane, Tyler Lee, Leonard F. Pease, Swomitra Mohanty, John McLennan, Anthony
Edward Butterfield, Rete Browning

(445b) Effects of Temperature, pH and Salt on Pathogenicity of Vampirovibrio Chlorellavorous, a

Pathogen Found in Outdoor Algal CUltiVation SYSEEMS..........ccuiiiirieiiieise ettt nees 940
Kimberly L. Ogden, Xuehui Li

(445d) Effect of Mixing, Mass Transfer and Light/Dark Cycles on Microalgae Growth in a Taylor

Vo] =y aT0] (o] o To] =T Tex (o] OO URT PSP PT PRSPPI 941
Xi Gao, Bo Kong, R. Dennis Vigil

(445e) Development and Potential Implications of the Use of Plasmonic-Based Technology in

MICEOAIGAI BIO-RETINEIY ...ttt st e ettt b e bt se e b e e e s e et e e b e ebesbeebesnentebeanennas 942
Bendy Estime, Dacheng Ren, Radhakrishna Sureshkumar

(445f) Scaling-up Microalgae Production Systems: Inferring Biomass Productivity in Raceway Ponds

USING NUMETICAT STIMUIATION .......ooviiiiiiieeeeee ettt ettt et st e b et e s s et e et e ebestesbesae st eseaneenas 946
Andreas Nikolaou, Benoit Chachuat

(456a) Formation of N-Nitrosamines from Amino Acids in Post-Combustion Carbon Dioxide Capture

)Y L2101 TSP PO TP TP TPV U RO TP PPN 949
Kun Yu, Ning Dai

(456b) Investigation of Aminopolymer Loading on the MCM-36 Crystal for CO2 Capture..........ccococereieicencenne 950
Christopher Cogswell, Sunho Choi

(456¢) Tetraethylenepentamine Supported with Kaolin for CO2 Capture.........ccooeiiiiiiene e 951

Maryam Irani, Maohong Fan
(456d) Detailed Analysis of Foam Bioreactor Using Escherichia coli Expressing Carbonic Anhydrase

for Optimization 0Ff CO2 CAPTUIE ......ccviieicici ettt b et et e b e b seebeebesbe s b e se et e s e eseebeebesbessebeseenearaaneas 952
Eunsung Kan, Stuart Watson
(456€e) Development of a New Type of Accelerated Mineral Carbonation ProCess..........c.coeveeieiinenenieneieesenees 953

Akihiro Yamasaki, Atsushi lizuka, Miyuki Noguchi, Yuu Tahara, Daiki Shuto, Motoki Inoue, Hiroki Nagasawa,
Yurina Nakamura

(456f) Investigation of the CO2 Capture of Flue Gas By Ca-Based Sorbents from Cement Industrial ..................... 954
De-Long Xu, Hui Li, Xinkai Hou, Youhai Yu, Liyuan Shan, Jingjing Meng, Yong Min

(4569) Understanding Mechanisms of CO2 Capture into Monoethanolamine Solution with Different

(610 24 Io - o 1o To OSSOSO U RSP T PSP 955
Bihong Lv, Zuoming Zhou, Guohua Jing

(457a) High Throughput Testing of Catalysts with Different Time Scales of Deactivation for

Methanol-to-HydroCarbons (IMTH) .......ooi ettt ettt b e e et et e e s e e bt ebeseesbe e e s eneaneanis 956
Marius Kirchmann, Alfred Haas, Sascha Vukojevic



(457b) Heat Effects Determine Catalyst Lifetime in Methanol-to-Hydrocarbons Reaction............cc.ccocevoeieiciencnnnn 958
Irina Prokopyeva, Sara Pereira, Filipe Lopes, Jorge Gascon, Freek Kapteijn

(457c¢) Highly Active and Stable Fischer-Tropsch Catalysts Obtained through Unconventional Metal-

Organic Framework Mediated SYNTNESIS ........coiiiiiiiieiieise ettt ettt sbe st st e e e e seereebe e s 959
Tim A. Wezendonk, Jorge Gascon, Freek Kapteijn, Michiel Makkee

(457d) Effect of Support Pretreatment on the Performance of Supported Iron Fischer-Tropsch

CATAIYSTS ...ttt et h bbb b h R E R bR R e R k£ R e h e R £ eR £ e R £ R e eR R e bR e R e e R e e Rt bbb e e e bt bt e e 961
William C Hecker, Kamyar Keyvanloo

(457e) Computational and Experimental Insight into the Intrinsic Selectivity of Syngas Conversion

La1 =T o OSSPSR S USSR 964
Andrew Medford, Nuoya Yang, Felix Studt, Stacey F. Bent, Jens K. Norskov

(457f) DFT Study of the CH Hydrogenation and CH-CH Carbon Coupling Reactions on Different

SUrface FACELS OF CO CatalYSt........ociiiiiieiciciee ettt e ettt e bt e s b et e s e seebeetesbe s b e sa e b e s enseteane 965
Dennis F. Petersen, Yousef Alanazi, Andrew Traverson, Jair Lizarazo-Adarme, Goran N. Jovanovic, Alexandre
F.T. Yokochi, Liney Arnadottir

(457g) CO-Induced Layer Sequence Reconstruction By CO Adsorption on Cocu Model Catalysts............cccceuenee. 966
Gregory Collinge, Yizhi Xiang, Norbert Kruse, Jean-Sabin McEwen

(459a) Dopant Effect on Perovskite Based Mixed Metal Oxides for Chemical Looping with Oxygen

L0 [oTo 0 o] [T I (@3 @ 11 ) ISP 967
Nathan Galinsky, Amit Mishra, Fanxing Li

(459c) Influence of Percolation Threshold on the Redox Performance of CeO2-Supported Cu-Based

LY =T g T= 1O OSSOSO PP UTOSPOPRPRPR 968
Qasim Imtiaz, Sebastian Schweiger, Jennifer Rupp, Christoph Mueller
(459d) Fe203/Ce-13A1203 As an Oxygen Carrier for Liquid Fuel Based CIC .........ccccoovvvvevreereecseeeeeeeereesenseniennnns 969

Shaikh Razzak, Mohammad Mozahar Hossain, Shamseldin Mohamed, Mohammad R. Quddus, Hugo I. de Lasa
(4599) Influence of Supports on Chemical Looping Methane Reforming Activity of NiO-Based

OXYGEN THANSTEE IMATEITAIS. ......ecveeiie ettt b ettt et et be b e be e e s e s e e neebesbesbenbe b e e ene et nes 970
Lishil Silvester, Dragomir Bukur, Andy Antzara, Eleni Heracleous, Dimitris Ipsakis, Angeliki Lemonidou

(463a) Multi-Scale Optimization Methods for Oxycombustion Power System DeSigN .........cccceovevveieienenerienieesnnnens 973
John P. Eason, Alexander W. Dowling, Jinliang Ma, David C. Miller, Lorenz T. Biegler

(463b) Wet Vs. Dry Cooling for the Operation of Concentrated Solar PIants............ccccoccviiiiiininneneneeeese e 974

Mariano Martin, Lidia Martin
(463c) Stochastic Scheduling for Microgrid Power Systems with Constrained External Power

(o =V g o= SO TSSSSRPRP 975
Michael Zachar, Prodromos Daoutidis

(463d) Optimization of Chemical-Looping Combustion Fixed-Bed Reactors in Natural Gas-Fired

(101 aa] o =To @Y ol oI =01V T T gl ] P o £SO 976
Lu Han, Chen Chen, Zhiquan Zhou, George M. Bollas
(463e) Integrated Process Design for Efficient Solar Thermal Hydrogen and Power Production..............ccccccevnene. 977

Emre Genger, Mohit Tawarmalani, Rakesh Agrawal
(463f) A Systematic Sensitivity Analysis Approach for the Design of Organic Rankine Cycles and the

Selection of Efficient Working Fluids Under Operational Variability ... 978
Paschalia Mavrou, Athanasios I. Papadopoulos, Panos Seferlis, Patrick Linke, Spyros S. Voutetakis

(463g) Parallel Solution of the Contingency-Constrained Acopf Problem..........ccccceiviiiiiiiniiceieccse e 980
Jianfeng Liu, Jia Kang, Jean-Paul Watson, Carl Laird

(463h) Electrothermal Electricity Storage Using Organic Ranking CYCIES ...........cccoiiiiiiiiniiieennee e 981
Annelies Vandersickel, Amir Aboueldahab, Martin Schade, Hartmut Spliethoff

(467a) Sustainability Assessment of Direct and Indirect Mechanical Energy Recovery Devices..........cccccoceeeerennne. 989
Aida Amini Rankouhi, Yinlun Huang

(467b) Design of CHP Systems for Housing Complexes Under UNCErtaINTY ..........cooveriviineincinnienesecseeesiennens 990
Luis Fabian Fuentes-Cortes, José Ezequiel Santibafiez-Aguilar, José Maria Ponce-Ortega

(467c) The Use of Dimethyl Carbonate for Etherification.............cccoooiiiiiiiiiiiiccce e 998
Rodrigo Cella, Alex S. T. Z. Tabu

(467d) Comparative Life Cycle Analysis of Different Light Bulbs Used for Street Lighting ..........cc.ccooeviviiiiencnn. 1001
Khurram Shahzad, Muhammad Suleman Tahir, Muhammad Sagir, Botond Bertok

(467e) One Year Operation of a Salinity Gradient Solar Pond in Northern Cyprus..........ccccoceoeieieieneneicseneee 1002

Soudabeh Gorjinezhad, Sultan Kadyrov, Mohammad Askari, Negar Zare Pakzad, Mehdi Amouei Torkmahalleh,
Goodarz Ahmadi, Sitaraman Krishnan

(467f) Evaluation of Electric Vehicle Energy Consumption for Traveling and Air-Conditioning..............ccccovevnee. 1005
Masashi Murata, Tsuguhiko Nakagawa



(470a) Dry Reforming of Methane on Ni in a Fixed-Bed Reactor: Spatial Reactor Profiles and

Detailed CFD SIMUIALIONS. ...ttt sttt bt e e be st et e e e st eeeebesbeseembe e eneebeabesbeseesbenneneareneens 1006
Gregor D, Wehinger, Matthias Kraume, Viktor Berg, Katharina Mette, Malte Behrens, Robert Schldgl, Oliver
Korup, Raimund Horn

(470b) Nickel Supported on Ceria-Zirconia for Syngas Production Via Dry Reforming of Methane..................... 1008
Monika Radlik, Radoslaw Debek, Krzysztof Koziel, Andrzej Krzton, Wincenty Turek, Patrick Da Costa
(470c) Dry Reforming of Methane over Ni-Based Pyrochlore Catalysts Using Transient Pulsing ............cccccceoue.ee. 1011

Nitin Kumar, Daniel J. Haynes, Dushyant Shekhawat, David Berry, Devendra Pakhare, James J. Spivey
(470d) Catalytic Production of Hydrogen and Carbon Monoxide Via Methane Dry Reforming

Reaction over Hydrotalcite-Derived Ni/Mg/Al Mixed Oxides Promoted with Zr and/or Ce ............ccocovcvieviiiriennnne 1012
Radoslaw Debek, Monika Motak, Elena Galvez, Teresa Grzybek, Patrick Da Costa
(470e) ATR-Based Compact Reactor System for the Distributed Hydrogen Production.............cc.ccccooveveriiiiennnnn. 1014

Vincenzo Palma, Antonio Ricca, Biagio Addeo, Maurizio Rea, Gaetano Paolillo, Paolo Ciambelli

(470f) Sensitivity and Economical Analysis of Fuel Processors Based on SR Integrated with WGS and
PSA for Pure Hydrogen Production from NAtUFal Gas...........cccoi e 1017
Muhammad A. Ashraf, Giuliana Ercolino, Vito Specchia, Stefania Specchia

(470g) Modeling Transport and Reaction in Porous Catalyst Washcoat for Steam Methane Reforming

in a Microchannel Reactor By CFD with Elementary KINETICS .........coviiiiiiiiiiieiesc e 1019
Chenxi Cao, Nian Zhang, Yi Cheng

(482a) Distributed Renewable Fuel and Power: Challenges and Opportunities ..........ccocvceveviericieieniesesieieeee e 1020
Andrew Allman, Prodromos Daoutidis

(482b) A Model-Based Framework for Fault-Tolerant Dispatch of Distributed Energy Resources.............cc.ccc..... 1021
James Allen, Nael H. El-Farra

(482c) Data-Driven Optimal Design of Combined Heat and Power for Residential Neighborhoods........................ 1023

Abigail Ondeck, Michael Baldea, Thomas F. Edgar
(482d) Reduction in Cycling of the Boilers By Using Large-Scale Energy Storage of Cryogenic Carbon

Seyed Mostafa Safdarnejad, John D. Hedengren, Larry Baxter

(482¢) Electrochemical Impedance Spectroscopy Analysis of Polymer-Electrolyte Dye Sensitized Solar

Cells Using First-Principles MacrosCOPIC MOTEIING ........cviiiiiiiiiisee e 1027
Yuriy Y. Smolin, Kenneth K.S. Lau, Masoud Soroush

(482f) Design of Advanced Controllers for Post-Combustion CO2 Capture Process Integrated with a

Supercritical PUIVEIZEA COAI PIANT ...ttt sttt b et eae b b e e eneeseeneeeas 1028
Qiang Zhang, Debangsu Bhattacharyya, Richard Turton

(4829) Stabilization of Biogas Production in a Two-Stage REACtOr PrOCESS .........ccvciviiierienierieieese e 1029
Mariano Nicolas Cruz Bournazou, Costas Kravaris, Stefan Junne, Peter Neubauer

(482h) A Generic Framework for the Robust Control of Fuel Cell Energy SyStem........c.ccccoveviiiiiiiieienersce e 1030
Amit M. Manthanwar, Efstratios N. Pistikopoulos

(486a) Micro Structural and Electrical Properties of Ceria-Yttria Stabilized Zirconia Nanocomposites................ 1031

Alka Gupta, Kantesh Balani
(486b) Nanostructured Robust Cobalt Alloy Based Anode Electro-Catalysts with Superior

Electrochemical Activity for Proton Exchange Membrane Fuel Cells..........coooiiiiiiiiiiiiieescese e 1032
Prasad P. Patel, Moni Kanchan Datta, Oleg Velikokhatnyi, Prashanth Jampani, Prashant N. Kumta
(486¢) Pathways Towards Defect-Tolerate, Electrochemically Stable Solar-Hydrogen Membranes....................... 1034

Shu Hu, Ke Sun, Matthew Shaner, Michael Lichterman, P. Daniel Dapkus, Bruce S. Brunschwig, Nathan S. Lewis
(486d) PtCo/Coox Nanocomposites As Bifunctional Electrocatalysts for Oxygen Reduction and
Evolution Reactions Synthesized Via Tandem Laser Ablation Synthesis in Solution-Galvanic

REPIACEMENT REACTIONS ... ettt ettt e et s e st et e e e e ebese et e st e Rt eb e e beebeseem b e s e eneebeebeabenbesbeseeneareaaeas 1035
Sheng Hu

(486€) Activity of Electroless Deposited Transition Metal-Catalyst for the Alcoholysis of Ammonia

BIOFANE. ... R R R R R R R R et h R R n et e re 1036

Egwu E. Kalu, James A. Omoleye, Edith O. Onyeozili, Vincent Efeovbokhan
(490a) Monitoring Electrostatics and Hydrodynamics in Gas-Solid Bubbling Fluidized Beds Using

NOVEI EIECTIOSTALIC PIODES .......oviiiiiiicii s 1037
Chuan He, Xiaotao Bi, John R. Grace

(490b) Characterization and Control of Triboelectrically Charged Particles............c.ccooviiiiiiiiiiieieeeeeeee 1038
Shuji Matsusaka

(490c) Particle Dynamics in MaterialS PrOCESSING .......cuiiiiiiierieieieie sttt sttt aneetesaeneen 1039
Kyung Hyun Ahn, Seung Hui Kim

(490d) Continuum Modelling of the Granular Dynamics By Finite Element Method............ccccooviviiiiiiicienen, 1040

Qijun Zheng, Aibing Yu



(490e) EMMS-Dpm: Coarse-Grained Discrete Particle Simulation for ENgineering ...........ccocoooveivieneneiscneneens 1041
Wei Ge

(490f) Simulating FCC Regenerator Performance Via a Filtered Two-Fluid Model...........cocoviiiiiiiiiieniineee, 1042
Timothy M. Healy, William Holloway, Anastasios Skoulidas, Alvin Chen

(495a) Effects of Acid Strength on Solid Brgnsted Acid Catalyzed Aldol Condensation Reactions:

Experimental and TheoretiCal INSIGNTS...........ccoiiiiiiiicc ettt sa et e seeaesbe st 1043
Stanley Herrmann, Enrique Iglesia

(495b) Nickel Based Catalysts Supported on HZSM-5 for Hydropyrolysis and Hydrogenolysis of

LigNin MOel COMPOUNGS...... .ottt sttt e e et aeeb e s e e be s e e e e s e eaeebeeaeebeseemeeseaReabeabeabenbenbeseeneanees 1044
Oliver Jan, Asha Hitihami Mudiyanselage, Junjie Jin, Fernando Camargo, Fernando Resende, Eranda Nikolla

(495c) Isomerization of Cis,Cis-Muconic Acid for the Sustainable Production of Terephthalic Acid

L o] TN =TT ] 0 T 13O T TSSRRSOPR PR 1045
Jack M. Carraher, Jean-Philippe Tessonnier

(495d) Kinetic PAT Studies on the Multiphase Xylose Dehydration..........c.cccoceiiiiiiiiiiiniieiece e 1046
Tobias Eifert, Marcello Padaro, Marcel A. Liauw

(495e) Mechanisitc Investigations of Furanics Upgrade Via Catalytic Transfer Hydrogenation .............c.cccccceeuenee. 1054

Bingjun Xu, Matthew Gilkey, Dionisios G. Vlachos

(495f) Acid-Catalyzed Depolymerization of Cellulose in Aprotic Solvent for Production of Precursor

CRBMICAIS ...t bbb b e bbb bt h e h e bbbk e Rt b bbbt n et r e 1055
Arpa Ghosh, Robert C. Brown, Xianglan Bai

(4959) Solvent Effects on the Stability of 5-Hydroxymethylfurfural: Understanding the Undesirable

SO REACTIONS ...ttt bbbt bk ekt b bbbt b ek e bRt b b e AR bbb e koAt e b st e b bt bk ek st bt ne b 1078
George Tsilomelekis, Vladimiros Nikolakis, Stavros Caratzoulas, Dionisios G. Vlachos

(496a) Deployment of Explicit Model Predictive Controller Onboard a Mini Fuel Cell Vehicle.............cccccooene. 1079
Amit M. Manthanwar, Efstratios N. Pistikopoulos

(496b) Combined Modeling and Experimental Analysis of Microscale Fuel Cells ..., 1080
Adam S. Hollinger, Daniel Doleiden

(496¢) Metal-Catalyst-Free Fuel Cells with Nanocarbon As Catalysts ...........ccoereiiiiiieneneieecee e 1081
Wenzhen Li, Ji Qi, Neeva Benipal, David Chadderdon, Hui Wang, Yun Hang Hu

(496d) Acid Leaching Model for HT-PEMFC Membranes — Stiction & Dilution Approach.............ccccecevievieinnnne. 1082
Srinivasan Raman, Raghunathan Rengaswamy

(496e) One Dimensional Theoretical Model for Water Transport in PEM Fuel Cell ..., 1095
Rohit Khedkar, Naveen Shrivastava, Kailas Wasewar, Samir Deshmukh

(496f) Highly Active and Durable Extended Surface Oxygen Reduction Electrocatalysts...........cc.ccocerererninennnn. 1096
Shaun M. Alia, K.C. Neyerlin, Svitlana Pylypenko, Arrelaine A. Dameron, Shyam S. Kocha, Bryan S. Pivovar

(4969) LiNigsMn; 504 Spinel Material for Application As Solid Oxide Fuel Cell Cathode..........c..ccccocererninennnnn. 1097

Xiao Dong, Xiaoyin Chen, Yongdan Li, Johannes W. Schwank
(496h) Fuel Flexible Solid Oxide Fuel Cells with High Power Density: Potential for Future Hybrid

ELECEIIC VENICIES......oeiiiic bbbt b bbb bbbt 1098
Xiaoxue Hou, Oscar Marin-Flores, M. Grant Norton, Su Ha

(496i) High Throughput Approach to Accelerate Electrolyte Discovery for Batteries............cocooivirienencincnicnennns 1099
Nav Nidhi Rajput, Xiaohui Qu, Kristin Persson

(496j) Bulk Silicon/Graphite Alloy Anode Material for High Energy Density Li-lon Batteries...........cc.ccocconvennenee. 1101

Myongjai Lee, Peter Feng, Vishal Mahajan, Kevin Dahlberg, Lamuel David, Fabio Albano, Subhash Dhar

(498a) Effect of Fast Pyrolysis Conditions on Structural Transformation and Reactivity of

Herbaceous Biomasses at High TeMPEIAtUIES .......cccoviiiiiiiiieite ettt sttt sttt sesbeste st e b et e s eseenestesrens 1102
Anna Trubetskaya, Anker D. Jensen, Peter Arendt Jensen, Peter Glarborg, Hartmut Spliethoff, Mogens Larsen
Andresen, Markus Steibel, Flemming Hofmann Larsen

(498b) Structural Characterization of Biomass Derived Biochar Using Electron Energy Loss

ST 0 L=Tot L oL Tedo] o)V OSSOSO OT PRSP UR PPN 1110
Seunghyun Yoo, Junyeong Park, Stephen Kelley, Sunkyu Park

(498c) Vibrational Characterization of Hydrothermal Chars: Simulation and Experiment ..........c..ccoceevvieveieennn. 1111
Michael T. Timko, Avery Brown, Geoffrey Tompsett, Nathaniel Deskins

(498d) Biomass Pyrolysis for Closing Life SUPPOIrt LOOPS iN SPACE.........ccoiiririiiiineieie e 1112

Mansour Saberi, Catherine E. Brewer

(498e) Evaluation of Sugars and Bio-Oil Production Using Switchgrass Feedstock Grown in Heavy

Metal ContamiNALEA SOIl ..o e 1113
Maria Nydia Ruiz-Felix, William J. Kelly, Ronald Balsamo, Justinus A. Satrio

(498f) 13C NMR Spectroscopic Investigation of the Effects of Functional Groups on Catalytic

Y01 YA O 1l d o] o =] [PPSR 1114
Foster A. Agblevor, Ofei D. Mante



(498g) Controlling Phase Stability of Biomass Fast Pyrolysis Bio-OilS...........ccccciiiiiiiiiieieeicese e 1115
Anja Oasmaa, Tom Sundgqvist, Eeva Kuoppala, Manuel Garcia-Perez, Yrjo Solantausta, Christian Lindfors

(501a) Liquid Hot Water Pretreatment of Lignocellulosic Biomass to Enhance Sugar Recovery and

Enzymatic DigestiDility Of CellUIOSE..........oi it sttt sttt e et ereaneas 1116
Zhenhong Yuan, Xinshu Zhuang, Qiang Yu

(501b) An Aggregated Understanding of Alkaline Hydrogen Peroxide (AHP) Conversion of Biomass

HemiCellUlOSES 10 OFGANIC ACIUS ......oiuiiiiiieiieie ettt ettt b et bt b e bt bbbt ea e e b e e bt sb e st et e et abeenea 1117
Carlos Alvarez-Vasco, Xiao Zhang

(501c) Effect of Lignin Content on Hemicellulose Hydrolysis during Liquid Hot Water Pretreatment .................. 1118
Qiang Yu, Zhenhong Yuan, Xinshu Zhuang

(501d) Hydrolysis Kinetics of Woody Biomass: Surface RENEWAL .............ccceiiiiiiiiiiiieieiee e 1119
Shijie Liu

(501e) Gasoline Production By One-Pot Catalytic Conversion of Lignocellulosic Biomass Derived

YU (o U] 1Yo SRS RSSSPR 1120
Tiejun Wang

(501f) Micro-Aerobic Fermentative Hydrogen Production from Corn Stalk............ccocoviiiiiiiiiiieneeceee 1121
Dong Li, Xiaofeng Liu

(501g) Integrated Technology for Liquid Biofuels and Bioproducts from Lignocellulose............cccccooeveniiiinennnn. 1122

Jianan Zhang

(505a) Enhanced Ammonia Production with Combined Reaction-Separation: Kinetic of Reaction and

AN o] o] 1 o) o 1SS TPT PRSPPI 1123
Mohammadmahdi Malmali, Kevin Wagner, Alon V. McCormick, Edward L. Cussler

(505b) Modeling and Kinetics of Phytate Adsorption from Corn Stillages on a Weak-Base lon

EXCRANGE RESIN ...ttt h bbb e bbbt ek e e b e b e e E oAb e A e e h £ ekt e b e e bt ne e e e en e e bt e bt e b et et et nenbe b 1124
Cristiano Reis, Aravindan Rajendran, Yanmei Zhang, Hongjian Lin, Xin Zhang, Bo Hu

(505¢) Uranium Adsorption from Seawater By Amidoxime-Functionalized Polyethylene Fibers:

MOAEliNG ANA EXPEIIMENTS .......cuiiieitiiteee ettt sttt s e e sttt besbe st et e s e e st ebeebesbesaen b e st eseabeabesbestebeseenearensens 1125
Costas Tsouris, Wei-Po Liao, Sadananda Das, Chenxi Zhang, Richard Mayes, Christopher Janke, Tomonori Saito,
Sheng Dai, Sotira Yiacoumi, Austin Ladshaw, Alex Wiechert

(505d) Adsorption Studies of Carbon Dioxide, Methane, Ethane and Ethylene on 3A, 4A and 5A

ZBOITE IMOIBCUIAE SIBVES.......eeiiteitiiiet ettt bt bbbt bt b e b e h bt b e e bt s b b et e st e bt ebeeb e s b e e bt b et e b e ne et e 1126
Glnter Wozny, Alvaro Orjuela, Leonel Garcia, Gerardo Rodriguez, Hamid Godini, lvan Dario Gil Chaves, Pedro
J. Bejarano, Yuly Andrea Poveda Morales

(505e) Ethane and Ethylene Adsorption on MIL-53(Al): Experiments and Molecular Simulations........................ 1127
Rui Ribeiro, Barbara Camacho, Andriy Lyubchyk, Isabel Esteves, Fernando J.A.L. Cruz, José P.B. Mota
(505f) Separation Techniques to Produce High Purity Hydrogen in LOHC ProCeSSeS .........coevevririerenieienenenienees 1132

Christoph Krieger, Karsten Miller, Wolfgang Arlt

(507a) Techno-Economic Analysis of Glucosamine and Lipid Fuels Production from Autotrophic
(D= (] AN [ =TT OSSOSO TSRS 1133
Xuwen Xiang, Omar Guillermo, Xulei Wu, Christine Kelly

(507b) Comprehensive Computational Model for Combining Fluid Hydrodynamics, Light Transport

and Algal Growth Kinetics in @ Taylor VOrteX REACTON .........ccccueiieiiiieiiiiisesieeei ettt sre e 1135
Xi Gao, Bo Kong, R. Dennis Vigil

(507c) Catalytic Conversion of Algae in Methanol and Ethanol to Biodiesel ... 1136
Le Yang

(507d) Direct Biodiesel Production from Harvested Microalgae Via in Situ Transesterification Using

[} Y/0 | T o] (o] Toll Ao o ISP USSR 1137

Bora Kim, Hanjin Im, Jae W. Lee
(507e) Comparing Nutrient Recovery Via Rapid and Conventional Hydrothermal Liquefaction

Processes for Microalgae CUIVATION............ooiiiiii ettt st et nesne et 1138
Sandeep Kumar, Caleb Talbot, Jose Garcia Moscoso
(514a) Characterization of Activated Carbon for Oxidative Desulfurization............c..ccccoeveveviciiiiiiseecce 1148

Michael T. Timko, Jinan Wang

(514b) Desulfurization of Diesel Fuel Using a Polymer-Supported Imidation Agent and Carbon

NANOTUDES AS 8 CALAIYST ...ttt h e bt e e e b e s e et et e Rt ee e e besbeseen b e e eneebeabesbesbeabeseeneareaeen 1149
Tshilidzi Matoro, Jean Mulopo, Diakanua Nkazi

(514c) Mo2C Supported NiMo Alloys for Synthesis Gas Production Via Partial Oxidation of

U g oo L=l 2T (oo 1Ty OSSPSR 1165
Shreya Shah, Oscar Marin-Flores, M. Grant Norton, Su Ha

(514d) Water Vs. Ethanol: Effects of Impregnation Solvent on Ni/SBA-15 Catalyst for CO

IMETNANATION REACTION ...ttt h bbbt b et h e bbbt e e e e eh e e b e e bt e b e st e b et eneabeane s 1166
Miao Tao, Zhong Xin



(514e) Data Standardization Using an Extensible Mark-up Language (XML) to Estimate Kinetic
Parameters for Upgrading Cracking PrOCESSES ...........cceiiiirerteieeieieateateseesteseeeesesseseessesseseeseesesseseessessesseseasessessessens 1167
Luis Carlos Lopez, Alejandro Molina, Juan Jose Arias, Markus Kraft

(514f) Study on the Function of Water in the Mixed Catalytic Oxidation System of Toluene and

CRIOTOMETNANE. ... bbb bbbt bbbkt b bbbttt 1184
Qi Zhang, Hongjuan Luan, Tao Li

(514q) Spectroscopic Analysis of Coke Precursors on ACid Catalysts. ..o 1185
Matthew Wulfers, Carine Villa, Genka Tzolova-Mdller, Friederike C. Jentoft

(515a) Fuel Flexible, High Efficiency Catalytic Reformer for Hydrogen Generation.............cccccooviovieiencincneneens 1186

Christian Junaedi, Saurabh A. Vilekar, Dennis Walsh, Subir Roychoudhury

(515b) Highly Efficient Methane Reforming over the 0.15wt% Ru/y-Al203 Catalyst in the 5um Pd-Ag

Film MemDIane RETOIMEE ...ttt bt et e e st et e s be s be st e e e eneebeebesbentenbeneeneareanens 1187
David Simakov, Yuriy Roméan-Leshkov

(515¢) Catalytic Enhancement of the Alkaline Thermal Treatment of Cellulose to H2 in the Presence

of Ca(OH)2 and LowW-L0ading CAtalYSES .........cccoieiiiieiiiiiieite ettt bttt sb e bt e et besne e e 1189
Maxim Stonor, Jingguang G. Chen, Ah-Hyung Alissa Park

(515d) Hydrogen Production By Catalytic Steam Reforming of Dimethoxymethane..............cccooiiiiiiciiincneen. 1190
Sukhe Badmaev

(515e) Au/MgO Catalyst for the Water Gas Shift REACTION .........coeiiiiiiiie e 1192

Yanran Cui, Zhenglong Li, Kaiwalya D. Sabnis, Viktor Cybulskis, Zhi-Jian Zhao, Chang Wan Han, Volkan
Ortalan, Jeffrey P. Greeley, W. Nicholas Delgass, Fabio Ribeiro

(515f) Silica-Supported Ni-Mo Nanoparticle Alloys As Catalysts for Hydrogen Production Via Fuel

LR TE] (o] 41T TSSOSO 1193
Oscar Marin-Flores, Su Ha, M. Grant Norton

(515g) Catalytic Activity and Stability Enhancement Using CeO2 and TiO2 Doping to Ni/Co-MCM-41

(0= 1 =1 |2 3ROSR 1194
William Dade, Vishwanath Deshmane, Richard Abrokwah, Debasish Kuila

(517a) Production of Inherently Separated Syngas Streams Via Chemical LOOPING.........ccccovvevveiiiiiiiiienerisieesene 1195
Amey More, Gotz Veser

(517b) Novel Thermochemical Synthesis of Ammonia and Syngas from Natural Gas............cccccccoonveneiciinienenn. 1196
Michael Heidlage, Peter H. Pfromm

(517c) Chemical-Looping with Oxygen Uncoupling (CLOU): A Process Development Perspective............ccccccu.... 1197

Asad H. Sahir, James K. Dansie, Matthew A. Hamilton, Kevin Whitty, JoAnn S. Lighty
(517d) Autothermic Chemical Looping Process for Hydrogen Production Using Activated Carbon As

O L= 1) OSSR 1198
Fang Liu, Liangyong Chen, Li Yang, Zhen Fan, Heather Nikolic, Kunlei Liu

(517e) Advanced Solids Flow Sensor Technology for Chemical LOOPING .......cooveviiiiiiiiiiieieceee e 1199
Benajmin T. Chorpening, David W. Greve, Jared Charley, Justin Weber, Douglas Straub

(517f) Novel Process for Energy Storage and Conversion: Combined Chemical Looping.........ccccccovevencininiencnnn. 1208

Vladimir V. Galvita, Guy B. Marin, Hilde Poelman
(522a) Thermal Degradation of Aqueous Methyldiethanolamine (MDEA) with Continuous Injection

OF H2S/CO2 iN High PreSSUIE REACTON ........ciiiiiite ettt sttt se et be et e ste st et eneeneebesne st s 1211
Priyabrata Pal, Fawzi Banat
(522b) Process Design and Operational Strategy of CO2 Terminal from Recieving to Storage...........ccccevveeveeenenne. 1217

Jinjoo An, Umer Zahid, Chonghun Han

(522c) Basic Study on Development of Thermal Storage Technology at 500 C Using CaO /H20

HYAFAtION REACTION ....c.eiiiieiieieteet ettt bbb e bbbt b e bbb e st h e e bt e bt bt ne et e st eh e et e ebeeb e et et e e entabeabe 1218
Kazuki Kuwata, Noriyuki Kobayashi, Takehiro Esaki, Daichi lwase, Hideki Kita, Seiji Yamashita

(522d) Design of Cascade Organic Rankine Cycle Utilizing LNG Regasification Process and CO2

o [N L] - Tt o T 0 Tot OSSOSO 1224
Kyeongsu Kim, Changsoo Kim, Chonghun Han

(522¢) Development of Novel MoO2-Based Solid Oxide Electrolysis Cells (SOECs) for Syngas

Generation from CO2 AN H2O ..........cooiiiiiiiic bbb 1225
Xiaoxue Hou, Jung-1l Yang, Tak-Hyoung Lim, Su Ha
(531a) The Research on a Polyamidoamine-Based Demulsifier for Oil/Water Separation ..............c.ccocevervnienenn. 1226

Luhong Zhang, Xing Yao, Xiaoming Xiao
(531b) Three Types of Filter Media Produced from Electrospun Cellulose Acetate (Cac)-Polystyrene

(PS) Composite Membrane for Separating Oil-Water MIXTUIES ...........ccooviiiirieiiiieese et 1227
Lida Baghernejad, Erin Iski, Ovadia Shoham, Ram S. Mohan, Seyi A. Odueyungho
(531c) Reducing Drilling Fluid Losses Using a Lab Scale Shale Shaker ... 1228

Rubens Gedraite, Sergio Neiro, Fernando Guerreiro, Carlos Ataide, Carlos S&



(531d) Destabilization and Treatment of Produced Oil-Water Emulsions from EOR Application
USING POIYACTYIAMITES ...ttt ettt b ettt a ekt a e b e e e et e e e Rt e b e e beebese e b e s e emeebeebesbenbeabeneeneabeaben 1229
He MA, Abdullah S. Sultan, Mustafa Nasser

(531e) Destabilization and Treatment of Produced Water-Oil Emulsions Using Anionic

Polyacrylamide and Electrolyte of Aluminum Sulphate and Ferrous Sulphate............ccocvveeiiiiiiiiiesceecseeis 1230
Abdullah S. Sultan, He MA, Mustafa Nasser
(531f) Reliable Use of a Baghouse in High-SO3 ENVIFONMENT ..ot 1231

Noah D. Meeks, Ramsay Chang

(532a) Solar Thermo Microchemical Reforming of Natural Gas for Sustainable, Distributed

(g oo [UTex ATl o) ll V{0 [ (T o F OSSPSR 1232
Ronald Besser

(532b) Perovskite-Structured Redox Catalysts for Methane Partial Oxidation and Water Splitting in a

HYDEIA SOIAI-REAOX PIrOCESS ... cuvitiitiiiiteiiieteete et st sttt teeteste st e e e b eseeseetestesbess e b e seeseeteebesbessesbessassebeabesbeste st esensareaseas 1243
Feng He, Amit Mishra, Fanxing Li

(532c) Hydrogen Production Using Miec Membranes for Water Thermolysis with Partial Oxidation

OF IMIBENAINE....... bbbt bt bt b h bt bt bt eb e e bt e ea b e bt e bt eb e s b et et ene et e ene st e 1244
Xiao-Yu Wu, Mruthunjaya Uddi, Ahmed F. Ghoniem

(532d) Kinetics and Reaction Steps of Autothermal Methanol Steam Reforming over CuO-ZnO-

F AN PO A O =1 |V OSSOSO PRSRP 1245
Dong Hyun Kim, Jietae Lee, HyunChan Lee
(532¢) Layered-Double-Hydroxide-Derived Cu Catalysts for Methanol-Steam Reforming Reaction ..................... 1248

Woohyun Kim, K.M. Khaja Mohiadeen, Wang Lai Yoon

(532f) CO Preferential Oxidation and Methanation Catalysts and Their Performance for CO-Cleanup
OF HYArOgeN-RICN SEFEAIM ...t b bbbt b e b bt et b e btk s b bbb eene b e 1249
Pavel Snytnikov, Vladimir Sobyanin

(532g) Coal Pyrolysis Gas Chemical Looping Combustion and Hydrogen Production in a Packed Bed

Reactor: The Performance of Iron-Based Oxygen Carrier Using Al203 and Coal Fly Ash As Supports............... 1250
Xin Huang, Machong Fan, Yonggang Wang
(532h) Comparative Study on Red Mud Gasification of Coal/Biomass MiXTUIES...........ccccevverieieieiiniesesierieeeeseees 1251

Foster A. Agblevor, Oleksandr Hietsoi, Guevara C. Nyendu, Francine Battaglia
(538a) Bioprocess Platform Design for Large Scale Production of Selenium Free and Selenium Rich

Probiotic/Biotherapeutic Yeast Saccharomyces Boulardii..........ccooociiiiiiiiiiiice e 1252
Hesham EL Enshasy, Amir Fuhaira, Nor Zalina, Roslinda Malik

(538b) Flocculant-Aided Solid-Liquid Separation of Biomass SIUFTIES...........coiiiiiieieiieieecee e 1253
Jonathan J. Stickel, Nathan C. Crawford, James J. Lischeske, Catherine M. Patton, David A. Sievers

(538c) Bioreactor and Media Development for Amniotic Fluid Stem CellS.........coooiiiiiiiieiiceeeee e 1254

Meimei Liu, Shang-Tian Yang
(538d) An in-House Medium Development Platform: Development of a Chemically Defined Feed

Medium for Monoclonal Antibody ProQUCTION ............ciiiiiiiieie ettt sttt resaesbe b 1255
Zhonggiang Wang, Yunling Bai, Peter Zhang, Jennifer Autsen, Rose Malinow, Rajesh Krishnan
(538e) Scale-Down Modeling of Continuous Centrifugation for Mammalian Cell Culture Harvest........................ 1256

Lucas Luo, William Tran, Michael Lau, Daniel Bock, Ying Zhu, Anurag Khetan
(538f) Integration of Raman Spectroscopy into Upstream Processes As a PAT (Process Analytical

Technology) Tool for Real-Time IMONITOIING .......ccooieiiiiiieee ettt ettt sttt seeresbe st s 1257
Jianxin Sun, Benoit Igne, Vani Patel, Ricardo Tecson, Julie Leighton, Juan Aon
(538g) Ultra High Density Perfusion for Enabling Automated Cell BanKing...........cccocvvvivinerieicieiiseseeeese s 1258

James Lambropoulos, Christopher Ta, Alan Gilbert, Rashmi Kshirsagar, Thomas Ryll

(544a) Optimal Scheduling of Demand Responsive Industrial Production with Hybrid Renewable

ENMBIGY SYSTBMIS ...ttt bbb bbb h e E R e R E R e R e R R e bRt b e n e ahe e b e 1259
Xiaonan Wang, Ahmet Palazoglu, Nael H. El-Farra

(544b) Power Management of Microgrids: Multiparametric Programming Approach to Improved

Handling of SYSteM UNCEITAINTIES .......cciiiieiieici ettt sttt te s be st e e e ese et e e besbentesbeeenearenneas 1270
Eva Umeozor, Milana Trifkovic

(544c) On the Optimal Sizing and Dispatch Problem for Microgrids with Stochastic Generators —

When Is the Expected-Cost DIifferentiable? ...........ccoiiiiiiiii et sa e sae s 1281
Alphonse Hakizimana, Joseph Scott

(544d) Model Predictive Control of Integrated Gasification Combined Cycle Power Plants with

Membrane Reactors fOr CarbON CaPIUNE ...........oii ittt ettt st ee e s e s e sbeseesbe e e e eseeseeaesteaeen 1282
Xin He, Rishi Amrit, Richard Turton, Fernando V. Lima

(544e) A MULTI-Objective Optimization Approach to Optimal Sensor Location Problem in IGCC

POWER PIANTS ...ttt sttt ettt st e b e e et e 82 e st e b e s be e b e e e m s a5t e Rt e b e e be ke neen b e e ensabeebesbenbenteseeneatenben 1283
Pallabi Sen, Kinnar Sen, Urmila Diwekar



(544f) Smart Grid Coordination of an IGCC Plant: Comparison of Multi-Stage Stochastic
Programming aN0 EMPC ... ...ttt e e b e s e et e e e Rt e bt e beebese e b e e eneebeebeebeebeebeneeneareanen 1284
Jin Zhang, Donald J. Chmielewski

(5449) Deployment of a Search Space Reduction Algorithm to an NMPC Problem - Comparative

Experimental Analysis t0 a FUEI Cell SYSTEM .......ciiiiiiicicici ettt sttt e e neste b 1285
Chrysovalantou Ziogou, Efstratios N. Pistikopoulos, Michael C. Georgiadis, Spyros S. Voutetakis, Simira
Papadopoulou

(544h) Addressing Control Challenges of Discontinuous Processes with Multi-Fidelity Model

(g =To [0t 1YL=l o] o 4 o] OSSOSO 1286

Ammon Eaton, Logan Beal, Ethan Janis, Sam Thorpe, Casey Hubbell, John D. Hedengren

(548a) Monoclinic WO3 Nanomultilayers with Preferentially Exposed (002) Facets for

Photoelectrochemical Water SPHTEING ......covoviiiiiiie et e st et st e st et e e ebeebesre st 1288
Jijie Zhang, Tuo Wang, Jinlong Gong

(548b) Transparent ALD-Grown Ta205 Protective Layers for Corrosion Vulnerable Photoanodes in

10 E VAT 1 C=] ] o] 1) 1oV OSSOSO 1292
Tuo Wang, Chengcheng Li, Jinlong Gong
(548c) Bimetallic Cu/Pd Nanoparticles As Low Temperature Sulfur-Tolerant WGS Catalysts...........cccccocveveennnnee. 1293

Vadim V. Guliants, SeongUk Yun

(548d) N2/Ar-Plasma Assisted Nitrogen Doping of Ordered Mesoporous TiO2 Thin Films for Water
S o] Ll uu T ol aTo] oo 1 r=1 | V] OSSO 1294
Syed Z. Islam, Allen Reed, Doo Young Kim, Stephen E. Rankin

(548e) TiO2/BaTiO3 Bi-Layered Approach Towards Photoelectrochemical Generation of Hydrogen

Via DIreCt SPIELING OF WALET ...ttt ettt ettt e b e st et e e e st et e e beebe st et e e eneareanens 1295
Shailja Sharma

(551a) A TFM-KTGF Simulation of Catalytic Coal Gasification in a Pressurized Jetting Fluidized

Bed with Embedded High-SPEea ANl JEBTS.......cviiiiie ittt st e sbestesbeste st eseesesaentenben 1296
Zihong Xia, Caixia Chen, Jicheng Bi, Kezhong Li

(551b) Multiphase-PBM Model and Its Application in the Simulation of an Industrial F-T Reactor...................... 1304
Xiaofeng Guo, Qiang Zhou, Lijia Xu, Caixia Chen

(551h) Understanding Particle Attrition in FCC OPerations...........cccouiiiiiiiiinicieeisese et 1305
Ray Cocco

(551c) Production of Lignin MICrOPAITICIES .........cciiiiiiiiii ettt sre e e 1306
Hayley Stewart, Matt Golding, Lara Matia-Merino, Richard Archer, Clive E. Davies

(551d) Particle Engineering for Pharmaceutical APPHCAtIONS.........ccuciiiiiiiiiiicieeese e 1307
Rajesh Dave

(551e) Applications of Aerogel Materials in ENEIQY ........covoiiiiiiiirioiiice ittt a et esesresrennes 1308

Shih-Yuan Lu
(551f) A Novel Integrated Exergy Recuperative Coal Gasification and SOFC System (S-IGFC) for

Hydrogen and Power Coproduction Using Triple-Bed Combined Circulating Fluidized Bed ............cccccooeiiinenns 1309
Atsushi Tsutsumi
(551g) Chemical Looping Processes: Role of Metal OXIdES........cooiiiiiiiiiie e 1310

Liang-Shih Fan
(557b) Bifunctional Polyoxometalates for the Combined Hydrodeoxygenation and Alkylation

Reactions to Upgrade PYrolYSiS Oil........cc.ciciiiiiiiii ettt ta et e beste st e e et araane s 1311
Eric Anderson, Anthony Crisci, Karthick Murugappan, Yuriy Roman-Leshkov

(557c) Catalytic Deoxygenation of Guaiacol Using MEthane ..o 1313
Yang Xiao, Arvind Varma

(557d) Effect of Natural Inorganic Catalysts on CelluloSe PYFOIYSIS. .......ccuiiiirciiiiiie e 1314

Cheng Zhu, Saurabh Maduskar, Alex Paulson, Paul J. Dauenhauer

(557e) Mechanistic Modeling of Fast Pyrolysis of Glucose-Based Carbohydrates in the Presence of

INBC bbb e bR bR R E R R bR e R R R R bbbt n e 1326
Xiaowei Zhou, Michael W. Nolte, Heather B. Mayes, Brent H. Shanks, Linda J. Broadbelt

(557f) Molecular-Size Selective Zeolite Membrane Encapsulated Novel Catalysts for Biomass to

LEQUIT PrOCESS. ... ettt bbbtk b bbbt 8o s e b £ e h e e b A b e b H e b e b £ e h e e b e e b e bt e e et e s e e b e ekt e bt e bt enteb e bt et e 1338
Ummuhan Cimenler, John N. Kuhn, Babu Joseph

(557g) Sol-Gel-Derived NiO-CaO/La203 Multifunctional Catalyst for Sorption Enhanced Steam

REFOIMING OF ACELIC ACIH ...ttt b et b et et e e et e bt e be s be st e b e e ene et e ebesbeseeabeseenearearen 1339
Changfeng Yan

(560a) Production of High Quality Bio-Oil Via Fast Co-Pyrolysis (FCP) of Cellulose and

(0] 1Y/ o] £0] 0} (=1 o T- RSSO OTTSSRSRPRO 1340
Deepak Ojha, R. Vinu



(560b) Advanced Fuels and Coproducts from Guayule and Algal Feedstocks Via Tail-Gas Reactive

Pyrolysis (TGRP) and SUbSeqUENt UPGFa0ing ..........coueveeiiiireiie ettt ettt sbeseesbesee e e e eseeaesseseens 1342
Yaseen Elkasabi, Akwasi A. Boateng, Charles A. Mullen, Bruna M.E. Chagas

(560c) Hydrothermal Liquefaction: Effect of Various Waste Streams As Reaction Medium............ccocooeoviinienne 1343
M. Toufiq Reza, Charles J. Coronella, Alireza Shekarriz

(560d) Chemical Modification of Hydrothermal Chars Using Mechanical ENergy ........ccccccevevveiviviiieiencnisiaesnnnn 1344
Michael T. Timko, Avery Brown, Brendan Mckeogh, Juan Venegas, Geoffrey Tompsett

(560e) Supercritical Water HydrolysiS OF BIOMASS ..........cuiiiiiiiiiieiiisisiesie ettt 1345

Manuk Colakyan, Danilo Cantero, Maria Jose Cocero Alonso

(560f) Characterization of Products from Base Catalyzed Depolymerization of Lignins to Determine
Changes iN CHEMICAL STIUCTUIE ..ottt ettt sttt et et s e bt et e beste b et e st e s e ebeeaesbesbe s enseseenents 1348
David K. Johnson

VOLUME 3

(563a) Modular Production of Synthetic Petroleum from Shale Gas...........ccocoieiiiiiiiiiiinie e 1363
Lyman Frost, Joseph J. Hartvigsen, Elango Elangovan

(563b) Optimal Production of Light Olefins from ""Wet" Shale Gas: An Integrated NGL Cracking

and Dry Gas Reforming APPIOACH .........oiiiii e ettt s e bbbttt 1364
Onur Onel, Alexander M. Niziolek, Christodoulos A. Floudas
(563c) Optimizing LNG Production Via Boil Off Gas SyStem DEeSIgN..........ccoeeeiiirierineneeieecse e 1365

John Ergina, Sumit Sharma
(563g) In-situ Multi-scale Characterization of the Adsorption and Desorption Behaviors of Co2 with

Shale for Sustainable Extraction of Unconventional Hydrocarbons ... 1371
Greeshma Gadikota, Andrew Allen, Fan Zhang, Ah-Hyung Alissa Park

(563d) Simulation and Optimization of CNG Mixtures Fill-up for VEehicles............cccociviiiniiiiiiiiceeeeseen 1372
Fernando Olmos, Vasilios Manousiouthakis

(563e) Anticipating Leaner Feed Gas in Badak LNG Plant..........cccccooviiiiiiiiiiniiiccese e 1373
Norvan H. Kusnandar

(563f) Shale Gas - It's Commercial Viability and Rising Importance As the ‘Next’ FUel...........ccccocriiiniiinienennn. 1382
Arjun Vikas, Utkarsh Maheshwari

(LY o Yo Lol VAT o) 5 o o USSR 1383
Shijie Liu, Alex (Hanchi) Chen

(564b) How Do Hemicelluloses Affect the Lignocellulose Enzymatic Digestibility .........ccccoooveviiiiiiiiiiinennicecenn 1384

Hongmei Chen, Xuebing Zhao
(564c) High-Yield Production of Furans from Lignocellulosic Biomass Under Mild Conditions in a

Biphasic Process With MoIten Salt HYAFAT. ..o bbb 1385
Chang Geun Yoo, Shuting Zhang, Xuejun Pan
(564d) Study on Co-Pyrolysis Characteristics of Rice Husk and Ammonium Salts............c.cocooiiiiiieieneicineneen, 1386

Xifeng Zhu, Kai Li
(564e) Progress on Furfural Production Using Xylose-Rich Hydrolysate from Hardwood

AULONYArOlYSIS PretrBatMENT.........ociiieiciieicti ettt bttt et e s beebe st et e se e st ebesbeebesbebeseeneereanens 1387
Lu Liu, Hou-min Chang, Hasan Jameel, Sunkyu Park

(571a) Palladium-Carbon Catalysts for Liquid-Phase Deoxygenation of Fatty Acids to Alkanes...........ccccccvevvennen. 1388
Keyi Sun, Jeremy G. Immer, Taylor Schulz, H. Henry Lamb

(571b) Conversion of Soybeam QOil into Biodiesel in a Monolithic Catalyst Flow Reactor............c.ccoccoveveininenenn. 1389

David Baah, Vanisree Mulabagal, Jonathan C. Mbah, Nader Vahdat, Kyung C. Kwon

(571c) Comprehensive Investigation of the Biomass Derived Furfuryl Alcohol Oligomer Formation

OVEE METAl OXIAE CAtAlYSTS......cueieiiiieieiee ettt b e st e et e ebesbe st e e es e s e e beetesbesbesee b e s e aneatees 1403
Xiaojun Chan, Taejin Kim

(571d) Hydrothermal Deoxy-Liquefaction of Biomass Model Compounds with Formate Salt As

HYAFOGEN DIOMOY ...ttt ettt b e bt eteete s te s b e e e s e s e ese et e s ae s b e s eab e s e ese et e e be s be s en b e s s enseseebeabe st e b eseeneatearens 1404
Sai Teja Neeli, Hema Ramsurn
(571€) From CPD MOOE 1O UCT T ...ttt ettt st se e b e b ek s et et bbb e e e bt e b e bt b b e e e ne et 1405

Ding Wang, Kerry Kelly, Eric G. Eddings

(571f) Dimethyl Ether Synthesis from CO, Hydrogenation on a CuO-ZnO-ZrO,-Al,03-X0 /HZSM-5

BIfUNCHIONAT CALAIYST ... .c.eiieiieiieiieecte ettt b et s et e s te b e st et e s e e st et e e be s be st en b e s e eneabeebesbenbe b e e eneateaben 1418
Feng Guo



(571g) A Novel Catalyst Preparation Method Combining Electrolysis Method and Cathodic
Polarization for Highly Stable Cu/Ni/AI203 Bi-Functional Catalyst in Steam Reforming of Dimethyl

1 T SO OTTTSSSRTRO 1419
Qi Zhang, Xing Wang, Feiyue Fan, Zibin Zhu

(573a) Flowability Performance of Pine Chips As a Function of Particle Size and Moisture Content..................... 1420
Tyler L. Westover, Sergio Hernandez, Austin Matthews, John Ryan

(573b) Flowability of Biomass Solids: The Effects of PreproCessing .........coccoereiiiinienineneeieecse e 1421

Nathan C. Crawford, Nicholas J. Nagle, David A. Sievers, Jonathan J. Stickel, Allison E. Ray
(573c) DEM Simulations for Predicting Radial Mixing and Axial Moving of Sweet Sorghum Stalk

Particles in @ ROLArY DIUM BIOFEACTON ........c.oiiiiiiiie ettt ettt sttt b et e e et s e s e ebesbeebe e e e eneeneenesteneen 1422
Zhixing Zhou

(573d) Simulation of Stiffly Coupled Fluid-Particle Systems Involving Non-Spherical Particles:

Robustness, Scalability, and APPHICATIONS ..........oiiiiiiiiicec ettt s e saeste st 1423
Jakob D, Redlinger-Pohn, Lisa M. Koenig, Christoph Kloss, Christoph Goniva, Stefan Radl

(573e) Transition from Pack Bed Flow to Slurry Flow with Biomass Materials...........c.ccocoorriiiiiinencinneneen 1424
Kerry Johanson

(573f) Production of Syngas from Biomass Using a Moving Bed Downdraft Reactor .............cccccooovveieieincieneen. 1425

Hassan Golpour, Teja Boravelli, Anand Alembath, Joseph D. Smith

(576b) Reduction Kinetics of Manganese Oxide Based Redox Catalysts for Oxidative

Dehydrogenation Of ETNANE .........ccoiiiiiicc et sttt ettt be st e et eneebeebeebente b e saeneereanens 1426
Luke Neal, Seif Yusuf, John A. Sofranko, Fanxing Li

(576c¢) Oxidative Dehydrogenation of Butenes over CogFe3Bi;Mo1,05,@ZnFe, O, Catalyst: Effect of

LO: 1 oJo] g I - 1= OSSOSO TS U TP URUS PR 1427
Xiaoyi Li, Dang-guo Cheng, Fenggiu Chen, Xiaoli Zhan

(576d) Influences of Cation and Anion Substitutions on Oxidative Coupling of Methane over

HYArOXYPALITE CaLAIYSES.......cueitieieiti ittt ettt s e bt ee e b e se et e s e e Rt et e e beebese e e e s e eneebeabesbeseesbeseeneareanens 1428
Dongxia Liu, Su Cheun Oh, Yiging Wu

(576e) Effect of MoO3 on Catalytic Performance and Stability of the SBA-16 Supported Ni Catalyst

FOr CO MELNANALION ...ttt bbb bbbt b st b bt e bbbttt b et e bt neen s 1429
Zhong Xin, Zhicheng Bian

(576f) Alkyl-Aryl Coupling Catalyzed By Tandem Systems of Pincer-Ligated Iridium Complexes and

W4T ] 11 =L OO OSSP VTP PR 1430
Bo Li, Long Van Dinh, Akshai Kumar, Alan S. Goldman, Fuat E. Celik

(5769) Supported Transition Metal Oxide Catalysts at Monolayer Coverage for Natural Gas

L8]l ¢ To 1o o TSSOSO 1431
Joseph Grant, Fangying Huang, Jesse Panger, Juan Venegas, Martin Martinez, Carlos Carrero, Ive Hermans

(580a) The Syngas Chemical Looping and Coal Direct Chemical Looping Processes for Hydrogen and

Electricity Production and Carbon Capture: Process Development and Pilot-Scale Demonstration ...................... 1432
Andrew Tong, Samuel Bayham, Tien-Lin Hsieh, L.-S. Fan

(580b) Performance of a 10 Kwth Dual Fluidized Bed Chemical Looping Combustion Reactor

Operating iN 1g-ClIC anNd CLOU IMOOES.........coiiiiieiieieieeieie sttt sttt b st b ettt b et b e b e e ese b sbe b neen 1433
Kirsten Merrett, Kevin Whitty

(580c) 50kW Circulating Chemical Looping Combustion Test Facility and Operating Experiences..............c....... 1434
Douglas Straub, Justin Weber, James Spenik

(580d) The Shale Gas-to-Syngas Chemical Looping Process for High Purity Syngas Production ..............ccceeune 1445

Dikai Xu, Siwei Luo, Liang Zeng, Mandar Kathe, Elena Y. Chung, Niranjani Deshpande, Lang Qin, Ankita
Majumder, Tien-Lin Hsieh, Andrew Tong, Liang-Shih Fan

(580e) The Influence of Reactivation By Steam Hydration on Attrition of Sorbent Particles in Ca

oTo] ][ a0 N o] o] [Tor: U1 [o] o -SSRSO 1446
Antonio Coppola, Fabio Montagnaro, PIERO SALATINO, Fabrizio Scala
(580f) Raman Gas Analysis for ChemiCal LOOPING .......cuiiiiiiieiiieieiee sttt enestesaenees 1447

Benajmin T. Chorpening, Michael Buric, Steven Woodruff, Justin Weber, Douglas Straub
(588a) Chemical Stability and lon Transport in Polymerized lonic Liquid Block Copolymer Anion

Exchange Membranes With VarioUs CatiONS ...........ccoeeiiiiiiiie et sb b b e sne st ane 1455
Kelly M. Meek, Alice M. Savage, Frederick L. Beyer, Yossef A. Elabd
(588b) Hydroxyl and Water Transport in Stable Anion Exchange Membranes...........c.ccocooeiiiniineienencicsese e 1456

Andrew M. Herring, Matthew W. Liberatore, Daniel M. Knauss, E. Bryan Coughlin, Gregory A. Voth, Thomas A.
Witten, Vito Di Noto

(588c) Polybenzimidazole/Graphene Oxide Nano-Composites for Alkaline Direct Alcohol Fuel Cells.................... 1457
Jessie Lue, Yu-Li Pai, Bor-Chern Yu
(588d) “Smart MEA” Approach: Design of CatalySt LAY .........ccccouiiiiiiiiiieeee e 1458

Alexey Serov, Sarah Stariha, Michael Workman, Kateryna Artyushkova, Plamen Atanassov



(588e) A Coarse-Grained Model of Polyphenylene Oxide — Trimethylamine Membrane for Alkaline

FFUBH CRIIS ...ttt ettt e e b e 2o 2o R 2o Rt eh e e E e e b e ee e e e s e e Rt eE e e b e e bt ne e b e e eneebeebeebensenseneenearenten 1459
Liam C. Jacobson, Jibao Lu, Valeria Molinero, Dmitry Bedrov, Justin B. Hooper, Robert M. Kirby, Zhe Li, Kyle N.
Grew, Joshua P. McClure

(588f) Investigation of Anhydrous Proton Transport Mechanism on Functionalized Graphene ..........c.cccccceoeeenee. 1460
Abhishek Bagusetty, J. Karl Johnson, Pabitra Choudhury, Elizabeth Gatto, Bridget Derksen

(606a) Polymer Hydroxide Exchange Membranes for Electrochemical Energy Conversion and

(0] = o T T U PO T PO PT PP URRPRTUPRPPRON 1461
Shuang Gu, Yushan Yan

(606b) X-Ray Microtomography Studies of Lithium Batteries with Polymer Electrolytes..........ccccoccovenennininnnnn. 1462
Nitash Balsara, Katherine Harry

(606c) Design and Synthesis of High-Conductivity Self-Assembled POlymMErs..........cccccovviiiviiiicieicceeeeee e 1463

Moon Jeong Park
(606d) Anhydrous Proton Conducting Polymer Electrolyte Membranes Via Polymerization-Induced

LY 1] o] o] g T o F- = L o] o [OOSR USROS 1464
Sujay A. Chopade, Timothy P. Lodge, Marc A. Hillmyer

(606e) Self-Healing Polymer for High-Performance Si Anode in Lithium-lon Batteries ..........ccccoovevvenevninennnen. 1465
Zheng Chen, Yi Cui, Zhenan Bao

(606f) Polymerized lonic Liquids As High K DIEIECIIICS......c.cciiiiiiiiiiiicisese et 1466
Bhooshan C. Popere, Rachel Segalman

(6069) High Li-lon Transference Number Poly(ethylene oxide) Electrolytes for Li-lon Batteries.............cccccceuenee. 1467

Bryan D. McCloskey, Hilda G. Buss, Nathaniel A. Lynd
(606h) Effect of Water Vapor on the Transport and Physical Properties of PS-b-PEO Copolymer

1YL= g o] =TT S PSSSRRt 1468
Onyekachi Oparaji, Daniel Hallinan

(606i) Ultrathin Gel Electrolytes for Lithium 10N Batteries. ... 1469
Wyatt Tenhaeff

(613a) Municipal Solid Waste As a Potential Feedstock for Biochemical and Thermochemical

CONVETSION PrOCESSES. ... .vevitteteteieteietes sttt sttt e et b et es e bkt ket e b s e s bbbkt e b st b bt b b e b e btk s e b e b et bt b eb etk et b et e e ebe e 1470

Vicki S. Thompson, Allison Ray, Daniel Stevens, Amber Hoover, Rachel Emerson, Suchada Ukaew, Bethany
Klemetsrud, Jordan Klinger, David R. Shonnard, Dominic Eatherton

(613b) Novel Processes for the Conversion of Municipal Solid Waste to Liquid Transportation Fuels,

Olefins, and Aromatics: Process Synthesis and Global Optimization Strategies ..........ccovvvreiriinnenineiieersee 1479
Alexander M. Niziolek, Onur Onel, Christodoulos A. Floudas

(613c) Reaction Engineering Routes for Waste Utilization As a Sustainable Alternative ............ccccocveveviiieien. 1481
Joshua M. Cmar, Jorge E. Gatica, Stephen A. Reeves, Eric M. Lange, Samuel Sanya, Aliandra D. Barbultti, Jade
Moten

(613d) Pyrolysis and Gasification of Municipal SOl WASEE ...........ccccoiiiiiiiiiicee e 1482

Sireesha Aluri, Pradeep K. Agrawal, Carsten Sievers, John D. Muzzy, Derrick W Flick, John Henley

(615a) Effect of Fast Pyrolysis Conditions on the Biomass Solid Residues at High Temperatures (1000-

LAD0 €)ootttk b bR E R R R R e E R E R R bbb oAb bR R bbbt e bt bRt et 1483
Anna Trubetskaya, Anker D. Jensen, Peter Arendt Jensen, Peter Glarborg, Kentaro Umeki, Angel David Garcia
Llamas

(615b) Small-Scale Biomass Gasification - Research on Entrained Flow and Fluidized Bed

LT Tor= Lo o I I=Tod T o To] [T 1Y 2SSOSR 1491
Sebastian Fendt, Hartmut Spliethoff

(615c) Catalytic Effect of Na, K, Ca and Mg on CO2 Enhanced Gasification of Biomass Char ............c.cccccccevennen. 1492
Narendra Sadhwani, Mario Richard Eden, Sushil Adhikari

(615d) Co-Gasification of Sugarcane Bagasse with Cane Leaves/Tops: Role of Potassium Migration on

CRAE REACTIVITY ...ttt et b bt bt h bt bt b e e s e h £ e bt bt bt nb et e e e s e e bt e bt ebesb et e e ene et e e b nnen 1493
Mohmed Akil Syed, Pradeep K. Agrawal, Carsten Sievers, John D. Muzzy, John Henley, Derrick W Flick
(615e) Experimental Results of Gasification 0f RAW PINE .........ccooiiiiiiiii e 1494

Md Waliul Islam, Prashanth R. Buchireddy, John L. Guillory, Mark E. Zappi, Jude Asonganyi, Robert Bentley,
Derek Richard, Ben Russo, Keith Crump

(615f) Investigation of Effective Parameters on Biomass Gasification in Circulating Fluidized Bed

LT L | 1] - J SO OSSOSO TR SOUR U PRP 1495
Guilnaz Mirmoshtaghi, Jan Skvaril, Eva Thorin, Hailong Li, Erik Dahlquist

(616a) Increasing Energy Efficiency of Refrigeration and Freezing Applications............ccoooveiiiiiiieneneieinenees 1507
Michael Beck, Karsten Miiller, Wolfgang Arlt

(616b) Thermoenergetic Balance in Boilers Steam Generators in Sugarcane Plant Mills.............cccoocooiiiiiiniene 1508
Danielle C.A. Jaguaribe, Valdir Bernardino, Larissa Cavalcanti, Antonio C. S. Carvalho, Antonio C. S. Carvalho

(616c) Application of One Bio-Renewable Carbon Prepared from Biochar for Lignin Degradation ...................... 1509

Qinghui CHENG, Zhengrong Gu



(616d) Thermodynamic Studies of Latent Heat Storage MaterialsS...........coco oo 1510
Kristina Lilova, Link Brown

(616e) Minimum Work Analysis of Adsorption Applied to TSA and Chemical Looping Processes for

(0= g oJo o I @F=T o (U1 TSSO USSR 1511
Hugo S. Caram, Fan Ni

(616f) Effects of Grain Size Distribution on Creep Damage in Polycrystalline Materials By a Monte

CANT0 SHMUIBALION ...ttt bbbt bbbt eh e b e bt bt nb e e e e st e bt e bt eb e sb et et eneebeebeneen 1512
Juan David Ospina-Correa, Daniel Alejandro Olaya-Mufioz, Juan Carlos Castrillon, Alejandro Toro, Juan P.
Hernandez-Ortiz

(6169) Performance Improvement of Superadiabatic Radiant Burner By Using SiC Foam...........cc.ccoceveviinennnne. 1513
Hu Wu, Vahid Vandadi, Chanwoo Park, Massoud Kaviany, Oh Chae Kwon

(616h) The Effect of Pressure on Thermal Oxidative Deposit of JP-10 in Near-Isothermal Flowing

T 161 (o] TP TP PO PP PP T PP P RO P TP PRPPRTORPPPI 1514
Qian Zhang, Maogang He, Xiangyang Liu, Jiangtao Yun

(618a) Experimental Study of Combined Use of Fe203 Nanoparticles and Magnetic Fields on

IMPIrOVEA Ol RECOVEIY ...ttt ettt et b et et h e e bt bt e b e b e s e e m e e b2 e bt eb e e b et e seen s e b e ebeebeebeabeneeneereaneeeen 1519
Roberto Silva

(618c) Kinetic Analysis Using Master Plot Method and Distributed Activation Energy Model for Non-

Isothermal PYrolysis Of HEAVY Oll.........coiiiiiiiciiiiise et ettt b et st b e et reaneens 1520
Sangcheol Shin, Nam Sun Nho, Ki Bong Lee

(618d) Structural and Molecular Characterization of Oil Sands and Heavy Bitumens Derived from

DOMESTIC RESEIVES .. .evviitieiieiieete ettt sttt et e e st et e s te e st e s be e eeeReeabeese e aeeb e en b e ese e s teeEeenbeeRs e teebeenbeaneesteereenbeaneeeenreans 1521
Muzaffer Yasar, Savas Gurdal, Refika Cetintas, Ramazan Oguz Caniaz, Emel Baskent, Serhat Arca, Cuneyt
Karakaya

(619a) Gasification of Maize Cob Catalyzed By Modified Iron-Rich Red Mud EXtract ...........cccccoovvveveneininennnn. 1522

Tian Qi, Tingzhou Lei

(619b) Integration and Chemical and Fuel Intermediate Production from Post-Consumer Municipal

SOIIT WWASTE ...ttt b et b bt bt e bt bt e s h e b e e h e bt H oo h e eh £ e b e e bt e bt bt b e b e Rt e bt b e bbbt ene b b en 1523
Ling Liang, Chenlin Li, Qian He, Marcello Somma, Nicola D'Alessio, Ning Sun, Todd Pray

(619c) Exploring the Impact of Cellulose Accessibility on Lignocellulosic Hydrolysis Using a Modified

Simons' Staining Assay and a 1-Methylimidazole Pretreatment ProCeSS ..........ccoiieiieieieneieeceese e 1524
Thomas Kwok, Yuzhi Kang, Matthew J. Realff, Andreas S. Bommarius

(619d) Effects of Multiple Inhibitions in Corn Cob Hydrolysate on the Lipid Production of

RNOAOTONUIE GIULINIS. ...ttt bbb bbbttt b et b et b b e bbb ne e 1525
Hongjuan Liu, Zhangnan Lin, Jianan Zhang

(619¢) Development of a Blended Feedstock Strategy to Address Challenges of Feedstock Cost for

Biochemical Conversion of LignocelluloSiC BIOMESS .........coiiiiiiiiiiiiiiiree e 1526
Allison E. Ray, Daniel Stevens, Ross Hays, Kastli D. Schaller, Amber Hoover, Chenlin Li, Ingrid Hoeger, Sunkyu
Park

(619f) Biogas Production Trend at Various Temperature Conditions and Methane Enrichment Using

SOIVENT ADSOFPLION IMEBTNOM ...ttt b et b st e et e b e st et et e st e teebeebesbe st e s e s eraenentn 1527
Muhammad Suleman Tahir, Malik Zeshan, Khurram Shahzad

(627a) Using Microbial Consortia to Increase the Productivity of Algal Open Ponds..........ccococviviiiinencincneneens 1528
Jose A. Gomez, Kai Hoffner, Paul . Barton

(627b) Algal Culture with a Nitrogen Fixing Bacterium for Sustainable Biomass Production.............cc.ccoceenenuenee. 1530
Brett M. Barney

(627c) A Novel Symbiotic Biofilm for Algae Growth and Harvesting..........cccoeveieieiieieneneieeccese e 1531

Aravindan Rajendran, Cristiano E. R. Reis, Yanmei Zhang, Hongjian Lin, Xin Zhang, Bo Hu
(627d) Insight into Lipid Biogenesis Using Stable Isotope Tracers Coupled with NMR Spectroscopy

T a Lo Y ] 01T £ (0 a =] 4 RSOSSN 1532
Robert Gardner, Greg Helms, William Hiscox, Brent Peyton, Robin Gerlach

(627e) Innovative Algal Process and System for Sustainable Biofuels and Biochemicals Production...................... 1533
Roger Ruan

(627f) Integrated Computational and Experimental Studies of Microalgal-Based FUEL Production..................... 1534
Mesut Bekirogullari, Jon Pittman, Constantinos Theodoropoulos

(628a) Kinetics of Isothermal and Non-Isothermal Fast Pyrolysis of Alkali Lignin ..........ccccooceveiiiiiienenneenen, 1535

Deepak Ojha, R. Vinu
(628b) Comparison of the Synthesis Gas Production Via Gasification and Combustion from Coffee

(G101 ) (=1 £ 1 PSSP PRPR 1538
Carlos A. Garcia, Carlos O. Tascon, Carlos A. Cardona
(628c) Development of Kinetic Models of Biomass GasifiCation.............cocuieiiiciiiiiieieie e 1548

Ruochen Wu



(628d) Process Model of Biomass Gasification Using Aspen SIMUlation ... 1549
Anand Alembath, Hassan Golpour, Joseph D. Smith

(628e) Multi-Phase CFD Simulation of a Downdraft Biomass Gasifier ............c.cccviiiciciiiiiccce 1550
Teja Boravelli, Joseph D. Smith

(628f) Comprehensive Study of Biomass Pyrolysis and Gasification Kinetics, Pore Stucture and

Y0 £ (oI AN T WY, [oTo 1] 11 g o TSSOSO 1551
Ruochen Wu

(628g) ASPEN Plus Simulation of Combined Biomass Gasification and Fisher-Tropsch Synthesis of

I o U Lo I U T=] OSSPSR 1552

Mohammad Rafati
(628h) The Study on the Kinetics of Coal-Steam Catalytic Gasification for Different Particle Sizes of

(10T 1= TaTo [ G- 1 =1 | V) SO 1553
Xingjun Wang
(629a) In silico Analysis of Anaerobic Methane Oxidation By Methanosarcina Acetivorans.............ccoceevveeveeinnne. 1554

Hadi Nazem-Bokaee, Saratram Gopalakrishnan, James G. Ferry, Thomas K. Wood, Costas D. Maranas

(629b) Genome Scale Loss-of-Function Screening in Saccharomyces Cerevisiae Using Crispr/Cas9

)Y 11 DTS OO TOT T EO U OOT PO PP URRPRTOPRPPRON 1555
Zehua Bao, Han Xiao, Mohammad HamediRad, Ran Chao, Jing Liang, Huimin Zhao

(629c) New Yeast Strains Optimized for Metabolic Engineering for Biobased Products with Reduced

(=1 g Lo To] B = o o [UTox A o] o FOS OSSOSO TS RSSO 1556
Jose L. Avalos, Boonsom Uranukul, Gerald Fink, Greg Stephanopoulos

(629d) Instating the Wood-L jungdahl Pathway for Carbon Dioxide Fixation into the Solventogenic

ClOSEFIAIUM ACETODULYTICUM ...ttt b bt bbb et b e bt bbbt e e e b e b ees 1557
Ellinor D. Schmidt, Eleftherios T. Papoutsakis

(629¢) Deregulating Escherichia coli Non-Growth Metabolism for High Productivity Chemical

Synthesis without Carbon LOSS 10 GrOWEN ..ottt e e 1558
William Bothfeld, Jennifer Greene, Michael Brotz, Keith E.J. Tyo
(629f) Improving the Production of Mvl in E. coli By Directed EVOIULION............ccooviiiiiiniincece e 1559

Yi-Shu Tai, Jilong Wang, Kechun Zhang
(6299) Engineering Redox Homeostasis and Aldehyde Detoxification to Improve Lipid Production in

D I 1o 1o ) [0 F OO TS O U SOU ST TSP RSOPRPR 1560
Peng Xu, Kangjian Qiao, Gregory N. Stephanopoulos

(635a) Validation of Particle Fluid Dynamic Code Using Chemical Looping EXperiments............cccccoceeereeenenene. 1561
Matthew A. Hamilton, Kirsten Merrett, Kevin Whitty, JoAnn S. Lighty

(635b) Sensitivity of Chemical-Looping Combustion to Particle Reaction Kinetics..........ccocovvvieiiiiiieienennieeneen 1562

Matthias A. Schnellmann, John S. Dennis

(635c) Mathematical Modeling of Redox Reactions of Copper-Based Oxygen Carriers with Sintering

T EOES .ttt E bbbttt b et 1572
Juan Maya, Farid Chejne

(635d) Dynamic Simulation of a Natural Gas-Fired Combined Cycle Power Plant Integrated with

Chemical-Looping COMDUSTION ..ottt bbbt b e bbbt et e bt e bt bt st b e e ebeeneabes 1581
Lu Han, Chen Chen, Kyle D. Such, Zhiquan Zhou, George M. Bollas

(635e) Coal to Methanol Process Using Chemical Looping Gasification for Syngas Production and in-

Situ CO2 Capture: Experimental, Thermodynamic and Techno-Economic Analysis...........cccceovivieneneneiisieneneenns 1583
Mandar Kathe, James Simpson, Robert Statnick, Dikai Xu, Tien-Lin Hsieh, Andrew Tong, L.-S. Fan

(635f) Determination of Autothermal State for Chemical Looping Combustion and Chemical Looping

with Oxygen Uncoupling with Powder River Basin Coal AS FUEL ............ccccoceiiiiiiiici e 1584
Matthew A. Hamilton, Kelsey Thompson, Kevin Whitty, JoAnn S. Lighty, Steven Stafsholt
(639a) Optimal Integration of a Self Sustained Algae Based Facility with Solar and/or Wind Energy ................... 1585

Mariano Martin, Ignacio E. Grossmann
(639b) Biomass to Liquid Transportation Fuels Utilizing Biological and Thermochemical Conversion:

Process Synthesis and Global OPtiMIZAtION ..........ccccouiiiiiiii ettt saeste b 1586
Logan R. Matthews, Alexander M. Niziolek, Onur Onel, Neesha Pinnaduwage, Mark Holtzapple, Christodoulos A.
Floudas

(639c) Design and Assessment of Novel Thermochemical Lignocellulosic Biomass to Butanol Process

(00 o1 1T U] =L o] o 13O U USSP 1587
Chinedu Okoli, Thomas A. Adams

(639d) Conceptual Process Design with Energetic Analysis for a Bio-Based 2-Butanone Production ..................... 1597
Daniel Penner, Christian Redepenning, Kirsten Ulonska, Jorn Viell, Alexander Mitsos

(639¢) Systematic Design and Synthesis of Integrated Multi-Product Biorefinery Processes ........c.cccovvereienienns 1599

Zhihong Yuan, Bernardo Lousada, Pengcheng Li, Mario Richard Eden



(639f) Techno-Economic Analysis of a Direct Coal-Biomass to Liquids (CBTL) Plant with CO2

(02T o] (T =1 T Lo IS) (o] = Yo [N (@0 ) SO 1600
Yuan Jiang, Debangsu Bhattacharyya
(648a) Biomass Pyrolysis Challenge: A Multi-Scale APProach...........ccvoiiiiiiiieieeee e 1601

Mahdi Sharifzadeh, Nilay Shah

(648b) Integrated Bio-Refineries of Biocrude Oil Converted from Wet Bio-Waste Via Hydrothermal

Liquefaction into Drop-in Fuel and Value-Added ChemiCal ............ccciiiiiiiiiiie e 1603
Wan-Ting Chen, Yuanhui Zhang, Lance Schideman, Brajendra Sharma

(648c) Electrochemical Deoxygenation of Bio-Oil from Fast Pyrolysis of Lignocellulosic Biomass:

Energy Balance Estimated By Bond DiSSOCIAtioN ENEIGIES .........coueieiiiiiriiieieeieeee st e s see e sresne s 1604
Pieter Billen, Yetunde Sorunmu, Elango Elangovan, Dennis Larsen, Joseph Hartvigsen, James M. Mosby, Jacob
Staley, Jessica Elwell, Sabrina Spatari

(648d) Valorizing Biorefinery Lignins Using Fast Pyrolysis and Electrocatalytic Upgrading ............cccceceveevnenenne. 1607
Mahlet Garedew, Leonardo da costa Sousa, James E. Jackson, Christopher M. Saffron

(648e) Pyrolytic Fractionation: A Thermo-Chemical Technique for Processing Oleaginous Algae.............cc.cc....... 1608
Balakrishna Maddi, Sridhar Viamajala, Sasidhar Varanasi

(669a) Fischer-Tropsch Synthesis on ALD-Synthesized CatalySts .........ccccviriieriiiiieieie e 1609

Staci A. Van Norman, Elizabeth E. Kezar, Caitlin E. Majlinger, John L. Falconer, Alan W. Weimer

(669b) Effect of Silver and Manganese Promoters on Performance of Cobalt Fischer-Tropsch

(0= 1 -1 )£ 3SR S PSSP 1610
Mahmood Rahmati, Kamyar Keyvanloo, William Hecker, Morris D. Argyle

(669c) Cobalt-Based Catalysts for the Conversion of Syngas to Ethanol and Higher Alcohols:

Formation and Role 0f CoDAlt Carbide ............coo ittt sae st e 1611
Zi Wang, James J. Spivey

(669d) Effect of Pretreatment Atmosphere on the Catalytic Performance of Cu-Fe Based Catalyst for

Mixed AICONOI SYNTNESIS FrOM SYNGAS .....vouieiiiiiitiieiie ettt st b et s et e sbestesbesee st eseesesaenteaten 1612
Lin Minggui, Fang Kegong, Li Debao, Sun Yuhan

(669¢e) A Study of Fischer-Tropsch Synthesis: Does the Product Distribution Approach Quasi-

Thermodynamic EQUITIBIIUM? .......oii ettt b ettt sa et e e neete e 1614
Yali Yao, Xinying Liu, Diane Hildebrandt, David Glasser

(669f) Effects of a Supercritical Hexane Media on Fischer-Tropsch Reaction Performance with an

1ron-Based NANOSCAIE CAtAlYST....... ..ottt sttt e et e e bt bt sbe e b e e e e et e eneebesbeebe e enseneaneanas 1615
David Roe, Christopher B. Roberts

(669g) Chemical Transient Kinetic Studies on Co-Re Based Catalysts for CO Hydrogenation ..............cccocecevivenne 1616
Nitin Kumar, Faisal Alotaibi, Zi Wang, James J. Spivey

(675a) A Novel Enzyme-Catalyzed Process for Biodiesel Production ... 1617

Dehua Liu, Wei Du, Xuebing Zhao

(675b) Co-Liquefaction of Lignocellulosic Biomass and Heavy Oil Residue By One-Step Reaction
Using SUPErCritiCal OrganiC SOIVENTS ..........cuiiiiiiii ettt b bbbt b e eb et b e bt e e b bbb 1618
Anton Koriakin, Doo-Wook Kim, Chang-Ha Lee

(675c) Advanced Biofuel from Various Lignocellulosic Feedstocks By Liquid Phase Pyrolysis - the

[T ToTod = Tod 1 1 [0 A =V | OSSOSO 1619
Juergen Ritzberger, Nikolaus Schwaiger, Peter Pucher, Matthaus Siebenhofer

(675d) Catalytic Ethanolysis of Kraft Lignin for the Production of Aromatic Chemicals over Zeolite ................... 1620
Yuxin Wang, Shengnian Wang, Cody Baxter

(675e) Hydrodeoxygenation of Oxidized Low-Water Bio-Oil Produces Higher Hydrocarbon Yield....................... 1621
Yan Luo, Vamshi Krishna Guda, Philip Steele

(675f) Biogas Recovery from Pig Slurry with Pulsed Electric Field Pre-Treatment..........ccccooooiiiiiiieiennincneneee. 1622
Seyedeh Masoumeh Safavi, Nicolas Marino Proietti, Rinar Unnpdrsson

(675g) Economic Analysis of Simulated Biobased 1,3-Propanediol Production Process ..........cccocovvvverererencnennnenn 1629
Estefania Paez Coy, Juan D. Gémez Rodriguez, Oscar L Aragon, Gustavo Buitrago, Dolly Montoya Castafio

(676a) Induced Pathway Optimization By Antibiotic Doses in Saccharomyces Cerevisiag..........c..ccocvververveieeinnnnen 1630
Jiazhang Lian, Run Jin, Huimin Zhao

(676b) Novel Gut Fungal Sugar Transporters for Improved Bioprocess EffiCiency ..o, 1631

Kevin V. Solomon, John Henske, Sean P. Gilmore, Susanna Seppala, Michelle A. O'Malley
(676c¢) Constructing a General Bioinformatics Pipeline to Identify Regulatory Mechanisms That

Improve Ethanol Tolerance in Zymomonas MODITIS ..o 1632
Seung Hee Cho, Katie Haning, Chen-Hsun Tsai, Lydia M. Contreras

(676d) Facilitating Unconventional Yeast Engineering for Biorenewables Production.............c.ccceverieoiiciinienns 1633
Mingfeng Cao, Meirong Gao, Zengyi Shao

(676e) Optimization of the Escherichia coli Methyl Erythritol Phosphate Pathway...........c.ccccooeiviiiiiincncicen, 1634

Niju Narayanan, Gregory N. Stephanopoulos



(676f) Kinetic Modeling of Lignin Biosynthesis in Arabidopsis thaliana for Improved Biofuel
g (0o [ o1 T o PSSR SSTRt 1635
Rohit Jaini, Longyun Guo, Peng Wang, Rachel McCoy, Natalia Dudareva, Clint Chapple, John A. Morgan

(6769) Transforming Our Understanding of Algal and Plant Lipid Metabolism with a High-

Throughput Whole Genome Functional GEeNOMICS STrategy .......cccoveieiiiiiiiiiieiiieie st 1636
Robert Jinkerson, Martin Jonikas

(684a) Ablative Pyrolysis of Beetle-Killed TIEES ..o 1637
Guanqun Luo, Luiz Anjos, Fernando Resende

(684b) Effect of Lignin Content of Hybrid Poplar on the Quality of Fast Pyrolysis Bio-Oil...........cc.ccccoeeiiiniencnn. 1638
Bethany Klemetsrud, Jordan Klinger, David R. Shonnard

(684c) Thermal Conversion Pathways for SIMPIE SUGAIS .........cccoiiiiiiiiieie e 1653

Patrick J. Fahey, Phillip R. Westmoreland
(684d) Experimental Determination of the Physicochemical and Structural Evolution of Biomass

Particles during Combined Pyrolysis and CO2 GasifiCation ...........ccccueviiiiiiiiiiieiiice s 1654
John Eshun, Lijun Wang, Abloghasem Shahbazi

(684e) The Effect of Heat Carrier Properties on Pyrolysis Products in a Lab-Scale Auger Pyrolyzer ................... 1655
Tannon J. Daugaard, Mark Mba Wright

(684f) Field-Deployable Mobile Biomass Pyrolysis TEChNOIOQY.........cccuuiiiieiierieiiieieie et 1656
Jeff Caldwell, Ralph Coates, Fil Jiminez, Eric G. Eddings

(685a) Rotary Wheel Adsorber for Carbon CaplUre...........coce ittt ees 1657

Enzo Mangano, Daniel Friedrich, Stefano Brandani
(685b) CO2 Capture from Flue Gas By PSA: Comparison of Bench to Full Scale Process Simulation

When Utilizing @ Structured AASOIDENT .........o.oiiii ettt b e et besbe e ane 1658
Nima Mohammadi, Armin D. Ebner, James A. Ritter

(685c) Modeling and Economic Assessment of Rapid Thermal Vacuum Swing Adsorption of CO2 in

HOHOW FIDEI AQSOIENTS ..ottt e b e et e s te e e s aeestesteenteaneestestaenteaneeneenreans 1659
Jayashree Kalyanaraman, Ryan Lively, Matthew Realff, Yoshiaki Kawajiri

(685d) Investigation of Heat Transfer and Adsorption in Indirect Heated Adsorbent Beds..............ccooveneiinienne 1660
Gabriel Salazar Duarte, Benedikt Schurer, Christian Voss, Dieter Bathen

(685e) Adsorptive Processes for Purification of Carbon Dioxide Captured from Emission Gas...........c.cccceeveeennnne. 1673

Yo-Han Kim, Jae-Jeong Kim, Chang-Ha Lee
(685f) Optimum Adsorbent-Process Combination for Minimum Cost Carbon Capture Using a VSA

(0T SO 1674
Maninder Khurana, Shamsuzzaman Farooq
(687a) A Methodology for a Sustainable CO2 Capture and Utilization Network ...........ccocooeveieiiiiiieneneneieeseeen 1675

Rebecca Frauzem, Kasper Fjellerup, Rafiqul Gani
(687b) Design and Techno-Economic Analysis of a Carbon Capture and Storage By Mineralization

(CCSM) Process Using NaOH As an AIKaling FEEASTOCK..........cciuiiiiiiiiiiiieiiieees ettt ns 1687
Seung Hwan Oh, Dabin Jung, Kosan Roh, Jong In Han, Jay H. Lee
(687c) Carbon Dioxide Utilization in the Polyurethane Supply Chain: An Environmental Perspective.................. 1688

Leonard Muller, Niklas von der Assen, Andre Sternberg, Arne Kételhon, Andre Bardow

(687d) Systems Design and Analysis of Direct Air Capture (DAC) of CO2 Via Temperature Vacuum

VT o N KTo] i ] (o] o NSO USRS 1689
Anshuman Sinha, Yoshiaki Kawajiri, Matthew J. Realff

(687e) Comparison of Various Technological Options in a Smr-Hydrogen Plant in Refineries for

Supplying CO2 Feedstock to Combined Reforming and Dry Reforming of Methane Based CO2

CONVETSION PrOCESSES. ... .vetiteteteteieteseetes sttt sttt e et b st s b st b ekt ekt e b s eb bbbt ek s b b e b b e bkt e kst e b e b e et e bt eb etk e st e b et e e b s 1690
Kosan Roh, Hyungmuk Lim, Seongbin Ga, Jay H. Lee

(687f) Optimal Design of Solvent-Based Post-Combustion CO2 Capture Plants Using Phase-Change

10 VT o1 OSSPSR 1692
Theodoros Damartzis, Athanasios I. Papadopoulos, Panos Seferlis

(687g) Dynamic Model Development and Validation of a MEA-Based CO2 Capture SyStem ..........ccococvevreieniennne 1694
Anderson Soares Chinen, Joshua Morgan, Benjamin Omell, Debangsu Bhattacharyya, David C. Miller

(688a) Butanol Production By Fermentation with Isolated Strain TSHOG ..........ccccooviiiiiiviieiiciceceeee e 1695

Pengfei Wu, Genyu Wang, Ya Liu, Shuo Mi, Shuai Mai, Chunkai Gu, Hongjuan Liu, Jianan Zhang

(688b) Quantifying the Effects of Oxygen Utilization Rate on Ethanol Production By S. Stipitis Under

CONLFOHEA CHEMOSTAL ...ttt h bbb e b h e bbbt sb et et e st e bt e bt eb e s be b et eneebeenenees 1696
Min Hea Kim, Q. Peter He, Jin Wang

(688d) Evaluation of Fed-Batch Simultaneous Saccharification and Fermentation (SSF) of Celf-

Pretreated Corn Stover to Enhance Ethanol Concentrations at Low Enzyme Loadings.........ccccovvvvneinieinnicennan 1697
Thanh Yen Nguyen, Anna Almario, Charles M. Cai, Rajeev Kumar, Charles E. Wyman



(688e) Renewable Fuel Production Via Methanol-Assisted Biomass Liquefaction Process ..........c.ccoooereieeniencnn. 1698
Jiajia Meng, Kevin McCabe, Kelly Mastro, Eric D. Larson, Santosh Gangwal

(688f) The ZnCI2 Induced Catalytic Upgrading of Biomass-Derived Lignin to Aromatics .........cc.ccocevcerernvnennnnn. 1699
Hongliang Wang, Bin Yang

(690a) Evolution of Nanoscale Morphology in Single and Binary Iron-Based Oxide Microparticles in

(@ g =T o T Tor- LI I o] o1 1o OSSOSO 1700
Lang Qin, Zhuo Cheng, L.-S. Fan

(690b) Study on the Migration of Sodium during the Combustion and Gasification of Zhundong Coal................. 1710
Haixia Zhang, Xiaoyu Zhang, Yongjie Na, Zhiping Zhu

(690c) Coal Pyrolysis Process Simulation in a Cocurrent DOWNEr ReEaCION ...........ccooiiiiiiineieieere e 1711
Xianfeng He, Yan Zhang

(690d) Numerical Simulation and Experimental Study of Fixed Bed Downdraft Gasifier ............ccccocererviniennnn. 1713
Zhiyi Yao, Ye Shen, Wei-Cheng Yan, Yanjun Dai, Yen Wah Tong, Chi-Hwa Wang

(690e) Parametric Analysis of Brown Coal Pyrolysis in a Drop Tube Furnace Using CFD-DPM...........ccccccveevennee. 1714
Hrusikesh Barik, Manaswita Bose, Joanne Tanner, Sankar Bhattacharya

(709a) Smart Grid: Tutorial - What? Why? Wh0o? and HOW? ..o 1715
Donald J. Chmielewski

(709b) Optimization of Combined Heat and Power Generation Using Electrical Energy Storage..........cccccceoeeuenee. 1716

Axel Haupt, Karsten Miller, Wolfgang Arlt
(709c) Reducing Flushing Waste in Municipal Water Systems: A Data-Driven Modeling and

OPLIMIZATION STUAY .....uitiiiieice ettt et et s e e bt e teebe e b e s e b e s e e s s e beebe et e sa et e s esseseeseebesbesbe s ensateenenen 1717
Corey James

(709d) Economic Assessment of Electricity Production through Biomethane Production from Brown

AALGAE ...t h AR b E bR oA R £ SR £ R e R e R b e oA e R £ R e eR £ ARt b e R oAb e R e Rt e b e e Rt b e e e e er e bt nreane 1718
Peyman Fasahati, J. Jay Liu

(709e) Modeling Carbide-Derived Carbons With REAXFT ..o s 1719
Matt Thompson, Boris Dyatkin, Christopher R. lacovella, Christoph Klein, Hsin Wang, Yury Gogotsi, Peter T.
Cummings

(710a) Distribution Between C2 and C3 in the Low Temperature Fischer-Tropsch Synthesis over

CODAIT ANA 110N CALAIYSES ...ttt b bbb h bt bt bt sb b e e st e bt e bt bt sb e b et e e ebeenenees 1720
Xiaojun Lu, Xinying Liu, Diane Hildebrandt, David Glasser

(710b) Catalytic CO Hydrogenation for the Synthesis of Short- and Long-Chain Alcohols............c.ccccoeiiiiencne. 1722

Yizhi Xiang, Norbert Kruse
(710c) Development of Rare-Earth Promoted Cobalt-Based Fischer-Tropsch Synthesis Catalysts with

High ACLIVITY QN SEIECTIVITY ....cveiiiieiieieee ettt ettt e e st e beebesbeste b e e ensarentens 1723
Leilei He, Maohong Fan
(710e) Methane Dry Reforming at Low Temperatures over Pt-Ni-Mg/Ceria-Zirconia Catalysts..............ccccevennen. 1724

Nada Elsayed, Babu Joseph, John N. Kuhn

(710f) Syngas Production over Nickel-Based Catalysts Via Dry Reforming of Methane: Influence of
(0= 1 =11 AR T0] o] o] o SO SO USSR PR 1725
Bruna Rego De Vasconcelos, Doan Pham Minh, Ange Nzihou, Patrick Sharrock

(710g) Reaction Mechanism for the Dry Reforming of Methane on Rh Doped Pyrochlore Catalysts: A

Combined DFT and SSitKa APPIOACK ........cviiiiiee ettt sttt s e e besteebesae e seeseesesbeseeneen 1732
Felipe Polo-Garzon, David A. Bruce

(717a) Investigation of Bifunctional Zeolites for the Adsorptive Desulfurization of Fuels...........c..cc.cccceveriiviiennnn. 1733
Kevin X. Lee, Julia A. Valla

(717b) Butanol Vapor Adsorption Behavior on Active Carbons and Zeolite Crystal...........ccccoooviviieniiniinienenns 1736
Yuhe Cao, Zhengrong Gu

(717c) Adsorption of Aqueous Rare Earth Elements Onto Pyrolyzed Recycled Tires........cccoooiieiiieienciencneneees 1737
York Smith, Dhiman Bhattacharyya, Manoranjan Misra

(717d) Effect of Temperature and Heating Rate on Heel Build-up during Microwave Regeneration ..................... 1738

Mohammadreza Fayaz, Saeid Niknaddaf, Masoud Jahandar Lashaki, Pooya Shariaty, Zaher Hashisho, John H.
Phillips, James E. Anderson, Mark Nichols

(717e) The Effect of Regeneration Purge Gas Impurity on Irreversible Adsorption of Organic Vapors................. 1739
Masoud Jahandar Lashaki, John D. Atkinson, Zaher Hashisho, John H. Phillips, James E. Anderson, Mark
Nichols, Tony Misoviski

(717f) Global Solution for Mercury Removal in Saturated Wet Gas Streams : From Rational Material

DeSIgN 0 INNOVALIVE PIrOCESS ISSUES ....c.vevirieiieiiitiiiestesteiete ettt te st et e saetestesbesa et e e e saetesbesbesaes b e e essetaabesbestesbesaensaraareas 1740
Antoine Hugon, Karin Barthelet, Florent Guillou, Jean-Marc Schweitzer, Francois Hugues, Arnaud Baudot

(717g) A Metal-Organic Framework with Immobilized Ag(l) for Highly Efficient Desulfurization of

I o UL I U T=] OSSPSR 1741
Huang Minhui, Chang Ganggang, Su Yu, Xing Huabin, Zhang Zhiguo, Yang Yiwen, Ren Qilong, Bao Zongbi



(719a) Using a Gravimetric Method to Measure the Solubility and Diffusivity of H2 and CO2 in the
o) o 1ol I o [N TTo Il =30 a1 4] | L 5d =L OSSOSO 1753
Seyed Hamed Barghi, Theodore T. Tsotsis, Muhammad Sahimi

(719b) Molecular Simulation of CO2 Absorption in the lonic Liquid [P2228+][2CNpyr-] Using

Reaction ENSemMBDIE IMONTE CAr0........cccciiiiiiiciiiiiec bbbt 1754
Ryan Gotchy Mullen, Steven Corcelli, Edward J. Maginn
(719c) Sorption and Transport Properties of Zn-Based Metal Organic Frameworks (MOFS)..........cccccocevvinienene. 1755

Carlos Landaverde-Alvarado, Stephen M. Martin

(719d) Reaction Kinetics of Some Important Alkanolamines with Carbon Dioxide in Aqueous

Solutions Using StopPed FIOW TECNNIGUE ..........ciiiiiieiiei ettt ettt b et b e et neeneseesaenean 1756
Abdelbaki Benamor, Mohammed Al-Marri

(719e) CO2 Absorption into Solutions of N-Methyldiethanolamine (MDEA) Mixed with Selected

Amino Acids Using Stopped FIOW TECHNIGUE ........oveieiiiieie ettt bbb reebentesaens 1764
Abdelbaki Benamor, Mohammed Al-Marri

(719f) Comparative Microfluidic Screening of Amino Acid Salt Solutions for Post-Combustion CO2

L0 101 (0] T TP TP TP PR TS OT PP TP PRPPRTORPPPIO 1772
Alexander Hallenbeck, Adefemi Egbebi, Kevin P. Resnik, David Hopkinson, Shelley L. Anna, John R. Kitchin

(7199) The Research of Coordinative and Competitive Relationship of CO2 Absorption into MEA and

DEA iN BIENdEA AGQUEOUS ANMINES ......ueiteiirieiieieitisiestesteieseesestesestesaesteseeseasestessessesseseaseasessessessessessassasessessessessessensasensens 1773
Moxia Li, Helei Liu, Zhiwu Liang, Raphael Idem, Paitoon Tontiwachwuthikul

(720a) Mathematical and Experimental Modelling of Biomass Gasification for Hydrogen Production.................. 1781
Carlos A. Garcia, Alvaro Gémez, Yuri A. Pisarenko, Carlos A. Cardona

(720b) Multi-Fuel Scaled-Down Pure Hydrogen Generator: Design and Proof of Concept............ccoccveveininencne. 1793
Michael Patrascu, Moshe Sheintuch

(720c) Solar Fuel Production Via GeO2/Geo Thermochemical H20 and CO2 Splitting Cycle............cccceoeieenncnee. 1795

Rahul Bhosale, Moustafa Hussein Ali, Mehak Jilani, Fatima Al-Massih, Noor Alemadadhi, Roghayeh Dejan,
Dareen Dardor, Anand Kumar, Fares A. AIMomani

(720d) Extended Surface Electrocatalysts in the Oxygen Evolution Reaction...........cccccvevivevieicieieseseseee e 1807
Shaun M. Alia, K.C. Neyerlin, Bryan S. Pivovar

(720f) Kinetic Mechanisms of Hydrogen Sorption in Nanocrystalline Magnesium (hydride)............cccccocevviencne. 1808
Sweta Shriniwasan, Hung-Yu Tien, Mahesh Tanniru, Fereshteh Ebrahimi, Nikhil Gor, Sankara Sarma Tatiparti

(720g) Thermodynamic Analysis of Hydrogen Carrier Materials............ccoooiiiciiiiiiiieeeeee e 1809
Wolfgang Arlt, Karsten Muller

(720h) Hydrogen Adsorption in Silicon-Carbide Nanotubes Doped with Potassium and Titanium............ccccoeenne 1810
Seyed Hamed Barghi, Theodore T. Tsotsis, Muhammad Sahimi

(720i) An Energy System Based on Liquid Organic Hydrogen Carrier..........ccccooveveiiiieienineieeieie e sie e 1811
Wolfgang Arlt, Daniel Teichmann

(728a) Regenerable Amine-Functional Polymers for Carbon Dioxide Capture from Ambient Air ...........cccccceeuenee. 1812

Hasan Zerze, Anil Tipirneni, Daniel Hallak, Anthony J. McHugh
(728b) MOF Supported Amine Materials for CO2 Capture from Air: An Investigation Under Dry

=T o I e [0 T a o @do] g o 1) 1 To] o - OSSOSO 1813
Lalit A. Darunte, Christopher W. Jones, Krista S. Walton, David S. Sholl
(728c) Nitrogen-Functionalized Porous Carbons for Enhanced CO2 Capture .........ccccoceveneieeieienenenenieesese e 1814

Peter C. Psarras
(728d) Hierarchical LTA Zeolites with Amine-Functionalized Mesoporous Domain for Post-

Combustion Carbon DIOXIAE CAPTUIE ..........cciiiiiie ettt b et b e bt s et bttt be e b e e eseebenbe b nean 1815
Tae-Hyun Bae

(728e) Enhancement of Carbon Dioxide Adsorption in Presence of Water in Zeolite Materials.............ccccceoenee. 1816
Jihan Kim, Woo Seok Jeong

(728f) Fabrication of Modified-Amine Functionalized Adsorbents for Carbon Dioxide Capture.............c.cccevvvenne 1817

Hyunchul Jung, Chang Hun Lee, Dong Hyun Jo, Sunbin Jeon, Sung Hyun Kim
(728g) Direct Evaluation of CO2 Adsorption Thermodynamics and Origins of Lower Amine

Efficiency on Molecular TYPe I AASOTDENTS .......oiiiiiiiicictie ettt st et sb e bt e s ereenestesben 1818
Seyed Mehdi Kamali Shahri, Robert M. Rioux
(7298) LT 1N PIASTICS. ...ttt ettt bbbt bt bbbt e bbbt nb et et e st ekt e bt ebe e b e bt et et e enenten 1819

Benjamin Coates

(729b) Investigation of Woody Biomass and Solid Residue Generated from Anaerobic Digestion and

Their Allocation to Potential ENergy GENEFAtION ...........cccciiiiiiriinieiiieese ettt sttt te sttt se e eseeresae e e 1820
Zhiyi Yao, Wangliang Li, Xiang Kan, Yanjun Dai, Yen Wah Tong, Chi-Hwa Wang

(729c) Bio-Power Generation Characteristics of a Spark-Ignited Engine Operated on Syngas Derived

from Biomass Downdraft GasifiCatiON.............ceeeiiiiiiiii s 1821
Natarianto Indrawan, Prakashbhai Bhoi, Ajay Kumar, Raymond L. Huhnke



(729d) Recovery of Energy-Dense Hydrochar and Sugars from Sweet Sorghum Bagasse...........ccoovvererereinennnne. 1822
Umakanta Jena, Daniel Ekefre, Ajit Mahapatra, S. Kent Hoekman

(729¢) Biofuel from Spent COffEE GIOUNGS.........ccoiiiiieiiciee ettt st et s e enenbesbeneen 1823
Enrico N. Martinez, Ryan Kahn, Wei Siang Goh, Nathaniel Kallmyer

(729f) Enhanced Electrochemical Performance of Waste Tyre Recycled Activated Carbon As an

ANOAE IN LI-T0N BAEIY ..ottt b et ettt s bbb et e s et e e be et e s be st e s e st esaese et e abesbesbesbeseeneatearen 1824
Shilpa Shilpa, Rudra Kumar, Ashutosh Sharma

(729g) Catalytic Conversion of Automobile Shredder Residue to High Energy FUels...........cccccooiiiiniiciiicncn, 1825
Foster A. Agblevor, Kyle Christian, Skylar Hatch, Jesse Long

(729h) Hydrothermal Carbonization for NULFIENt RECOVEIY ........cooiiiiiieie ettt 1826
M. Toufiq Reza, Charles J. Coronella, Sage R. Hiibel

(729i) Production of Bio-Diesel Additives from Dairy Manure in Supercritical Ethanol...............c.ccccovviiiinnene 1827

Mi Lu, Xiaokun Yang, Hongfei Lin

(729j) Carbothermal Zinc Recycling in a Packed-Bed Solar Reactor — Experimental Demonstration

AN DYNAMIC IMOABIING ...ttt bt bt b e st b bt bt nb e b et e st e bt e bt et s bt b e b e e ne et e 1828
Nikolaos Tzouganatos, Christian Wieckert, Aldo Steinfeld

(735a) Whole-System Optimisation of Integrated Wind-Electricity-Hydrogen Networks for

Decarbonising the Domestic Transport Sector in Great Britain ...........cocooiiiiiiiieiciese e 1829
Sheila Samsatli, Nouri Samsatli, Nilay Shah
(735b) Accurate Simulation of Natural Gas Liquefaction PrOCESSES .........cuiiiirieiiiieieie et 1845

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

(735c) Integrated Biomass and Natural Gas Refineries for the Co-Production of Liquid Fuels, Olefins,
and Aromatics: Optimization UNder UNCEITAINTY .........ccooiiiiiiiiieenee ettt 1846
Onur Onel, Alexander M. Niziolek, Logan R. Matthews, Christodoulos A. Floudas

(735d) Mixed-Integer Programming Models for Long-Term, Quality-Sensitive Shale Gas

(DY T o]0 13 1=] o | (OSSPSR 1847
Markus G. Drouven, Ignacio E. Grossmann
(735e) Optimal Design and Synthesis of Shale Gas Processing and NgIs ReCOVEry ProCess..........ccooucervvveincenieins 1849

Jian Gong, Fengqi You
(735f) Design and Economical Evaluation of Polygen Process to Co-Produce Synthetic Natural Gas

(SNG) NG AIMIMIONIA ...tttk b et st bt ek e e b e bt s e e e s e e h £ e bt e bt e bt nb et e e e st e b e e bt ebe s b e b et eneebeeneneen 1851
Bor-Yih Yu, I-Lung Chien
(735g) Application of Exergy Efficiencies in Complicated Cryogenic PrOCESSES........ccccuiererererieererienierieesesieseenees 1852

Donghoi Kim, Truls Gundersen
(736a) U.S. Doe Carbon Storage R&D Program: Advancing Carbon Storage Technologies Towards
COMMEECIAIIZATION. ...ttt b ettt e bt et e e be s be st et e st e st e R e e beebe st et et e st et e ebeebesbe b e e enserenneneen 1853
Kanwal Mahajan, Traci Rodosta, Derek M. Vikara
(736b) Midwest Regional Carbon Sequestration Partnership: Importance of Field Projects and

Regional Mapping to Demonstrate Geologic Storage Potential............ccccviiiiiiiieiiiice s 1854
Neeraj Gupta, Lydia Cumming, Mark Kelley, Jacqueline Gerst
(736¢) Post Injection Site Care (PISC) at the Secarb Anthropogenic TeSt ........ccoviririieriieireere e 1870

David Riestenberg, George J. Koperna, Robert Trautz, Richard Rhudy

(736d) Hydrocarbon Mobilization and Potential CO2 Storage Mechanisms in the Middle Bakken,

BakKen SNales, N0 TREEE FOTKS ... .vuviiiiiie ittt ettt ettt e et e e st et e s ettt e e s eab e e e st e e e sabeteessabesesabeeesasaeeesssbesesabenesareeeeas 1871
Steve Hawthorne, James A. Sorensen, Charles D. Gorecki, Edward N. Steadman, John A. Harju, Steve Melzer

(736e) How Do You Make Key Risk Management Decisions for Engineered Geologic Carbon Storage

SyStemMS iN FACE OF UNCEITAINTIES? .....oiviiiiciieiiti ettt sttt st et et et e st et et e st eseebeebesbe st e s enseraeneanes 1873
Rajesh Pawar

(736f) CO2 Sequestration Capacity Estimations for Jacksonburg-Stringtown Oil Field, West Virginia,

Zhi Zhong, Timothy Carr

(737a) Numerical Simulation of Biomass Gasification Is a Steam-Blown Bubbling Fluidized Bed: A

AV 1T o] a1 (1 o YOS 1875
Christos Altantzis, Addison K. Stark, Richard B. Bates, Whitney S. Jablonski, Daniel Carpenter, Akhilesh Bakshi,
Rajesh Sridhar, Aaron Garg, John L. Barton, Ran Chen, Ahmed F. Ghoniem

(737c) Incorporation of Hydrodynamics and Ash Chemistry into a Unified Model for Prediction of

AggIoMeration iN FIUIAIZEA BEAS ........cccoiiiiiieie ettt sttt et e sb e b e e et e se e st ebesbeebeseebe e eneareaneas 1876
Aditi Khadilkar, Sarma Pisupati
(737d) Project Update: Incorporating CFD in the CFP Development PrOCESS .........cocviivererieieeneienienieesesiesieees 1885

John Pendergrass, Peter Blaser, Travis Carver, Bruce Adkins, Neeti Kapur



(737e) Multi-Scale Simulation of Steam-Oxygen Blown Bubbling Fluidized Bed Biomass Gasification.................. 1895
Richard B. Bates, Christos Altantzis, Whitney S. Jablonski, Daniel L. Carpenter, Aaron Garg, John L. Barton, Ran
Chen, Ahmed F. Ghoniem

(737f) Thermo-Economic INVESTIGAtion OF @ ........ccciiiiiiiiiiiie et resbe b en 1897
R. Porrazzo, G. White, R. Ocone

(737g) A Feasibility Study of Chemical Looping Process Using the Intermediate Product of the Iron

T[0T 1= I F T U] 4 YOS 1898
Jonghwun Jung, Min Hye Jeong, Jong Wook Bae, Doyeon Lee, Sang Done Kim
(737h) Modeling of Drying Stage in a Bubbling Fluidized Bed Coal Gasifier ...........cc.ccooovoenieriieiiniiieneeieceeeeenn 1899

Karthik Chidambaram, Rameshwar Vedachalam, Swati Achra, Murali Rangarajan, Udaya Bhaskar Reddy Ragula
(749a) Environmental and Agronomic Utilization of Solid Pyrolysis Co-Products: Roles of Aromatic

Carbon and 10Nnizable FUNCLIONAI GIOUPS ........ciiiiiiiieiet ettt ettt e et e e beetesbesae b e saessasestesbenen 1900
Minori Uchimiya
(749b) Attainment of the Theoretical Fixed-Carbon Yield of Biocoke from Avicel Cellulose..........c.ccccooeriinencnnn. 1901

Maider Legarra Arizaleta, Michael J. Antal, Charissa Higashi, Sam Van Wesenbeeck
(749h) Study on the heat transfer and chemical reactions during pyrolysis of Cellulose, Xylan and

I oo OO STRRSPSR 1902
Ken-ichiro Tanoue, Yuuki Hamaoka, Tatsuo Nishimura, Yoshimitsu Uemura, Miki Taniguchi, Ken-ichi Sasauchi

(749d) Characterizing the Pore Structure of Biochars Using Multiscale Models and Reactivity Data..................... 1903
Ashton A. Gooding, Kyriacos Zygourakis, Pauline A. Markenscoff

(749e) Study of Acidic Intermediates from Xylose Decomposition in Sub- and Supercritical Water....................... 1906
Nattacha Paksung, Yukihiko Matsumura

(749f) Tuning the Mechanisms of Cellulose Pyrolysis Via Novel Reactor DeSIgN .........c.ccoerereeiieeneieneneeeenesieees 1907
Paul J. Dauenhauer

(7499) Entrained Flow Reactor to Minimize Vapor:Catalyst Contact Time for Biomass Pyrolysis...........c.cc.cc...... 1908

David Robichaud, Braden Peterson, Jack Ziegler, Tabitha Evans, Mark W. Jarvis, Calvin Mukarakate, Robin
Cywar, Mark R. Nimlos

(750a) Lignin-Based Performance Chemicals for Plastic Materials..............cocooiiiiiiiiiiniciee e 1909
Jacob Staudhammer, Zhenglun Li

(750b) Techno-Economic Risk Analysis of Glycerol Biorefinery Concepts Against Market Price

L 1002 (0= Lo o o OSSR SSR 1910
Carina Gargalo, Peam Cheali, Krist V. Gernaey, Glirkan Sin

(750c) Characteristics of Distillation Residue from Rice Straw Fast Pyrolysis Oil..........ccccccoeiniiniiniiiiciniee 1913
Hao Li, Shugian Xia, Peisheng Ma

(750d) Upgrading of Bio-Qil Distillation Bottoms into Fuels and Coproducts.............ccccvireiiicieiineneseieese s 1916

Yaseen Elkasabi, Charles A. Mullen, Michael A. Jackson, Akwasi A. Boateng

(750e) An Integrated Process to Clean up Biogas, Reclaim Water and Utilize Solid Residues -
Magnifying Sustainability of ANaerobic DIgESTION ..ot 1917
Zhiguo Liu, Marc VandenBerg, Wei Liao, Yan Liu

(750f) Fermentation Techniques and Medium Development for Butanol and Hexanol Production

from Syngas By Clostridium CarbOXidIVOIANS .........c.cuiiiiiiieiieieiece ettt sttt sttt eseeresne e s 1918
John R. Phillips, Hasan K. Atiyeh, Ralph S. Tanner, Juan R. Torres, Jyotisna Saxena, Mark R. Wilkins, Raymond
L. Huhnke

(752a) Greenscope Tool for Process Sustainability Assessment and Life Cycle Inventory Generation ................... 1919
Gerardo J. Ruiz-Mercado, Raymond L. Smith, Michael A. Gonzalez, William M. Barrett, Daniel Young

(752b) LCA Needs to Move Toward Sustainability to Remain Relevant-.............ccccooiiiiiinoiiiinieie e 1920
Sergio F. Galeano

(752c) Sustainability Metrics for Charging Infrastructure for Electric Vehicles.........ccccocovviviiiiiiiiiencicceen 1921

Jennifer L. Anthony, Larry Erickson, John R. Schlup

(752d) Combined Sustainability Assessment and Techno-Economic Analysis for the Production of

Biomass-Derived High-Octane Gasoling BIENASTOCK .............coiiiiiiiiiiiiiieie e 1922
Eric C. D. Tan, Michael Talmadge, Abhijit Dutta

(752e) Assessing the Recovery of N-Methyl-2-Pyrrilodone from Waste Streams in the Specialty

(0 g =T o T Tox= I g o (U1 1 YOS USSP 1935
C. Stewart Slater, Mariano J. Savelski, Brigitte Pastore, Frank Richetti, Nancy Uff

(752f) Looking into the Future of the Ethylene Industry: A Generic Assessment Model for Emerging

B =Tod gL o] FoT o LSOO 1949
Yuan Yao, Diane J. Graziano, Mathew Riddle, Eric Masanet

(755a) Enzymatic Deconstruction and Surface Characteristics of Poplar Solids Pretreated in

Flowthrough and Batch Reactors Under AQUEOUS CONAITIONS ..........cviiiiriiieiieiieicisie st 1950
Samarthya Bhagia, Yungiao Pu, Xianzhi Meng, Rajeev Kumar, Sivakumar Pattathil, Michael G. Hahn, Arthur J.
Ragauskas, Charles E. Wyman



(755b) Effect of Liquid Hot Water Pretreatment on Enzyme Loading and Hydrolysis of Hardwood ..................... 1951
Michael R. Ladisch, Youngmi Kim, Ja Kyong Ko, Thomas Kreke, Eduardo Ximenes

(755¢) The Cellulose Hydrogen Bonds Network Changed By Pretreatments and Enzymatic

[T T=E] A o111 OSSPSR 1952
Ting Cui, Jihong Li, Shizhong Li

(755d) Integration of Sucrose Extraction, Physical Fractionation, and Pretreatment of Energy

Sorghum for High-Titer Mixed SUgar ProdUCTION ..ottt 1953
Guilong Yan, Muyang Li, Lisaura Maldonado, David Hodge

(755e) Enhancement of Clostridium Thermocellum Consolidated Bioprocessing (CBP) of Switchgrass

By Co-Solvent Enhanced Lignocellulosic Fractionation (CELF) Compared to Dilute Acid and

Hydrothermal PretrEatmMeEnts ..... ..ottt sttt s et e s be s be st e e e eseebeebesbeste b e eeneereaneas 1954
Ninad D. Kothari, Rajeev Kumar, Charles E. Wyman

(755f) Investigation of the Lignin Stream Generated during lonic Liquid Biomass Pretreatment for

Renewable Chemicals and FUEIS ProdUCTION..........ccoiiiiiiiiiccct e 1955
Tanmoy Dutta, Jian SUN, Ramakrishnan Parthasarathi, Nancy Isern, Rosalie K. Chu, Nikola Tolic, John R Cort,
Blake Simmons, Seema Singh

(755g) Toward Dynamical Understanding of Fundamentals of Pretreatment of Cellulosic Biomass Via

a High Resolution Broadband Sum Frequency Generation Vibrational Spectroscopy (HR-BB-SFG-

Libing Zhang, Hongfei Wang, Li Fu, Bin Yang
(756a) Impact of Model Complexity for Carbon Dioxide Migration in Structured Heterogeneous

(0] 4 Fo V] O SO S O SOSOTEUTUUOSO OO PP PP UPRPRORPRTOI 1957
Karl Bandilla, Michael Celia

(756b) Large-Scale Release and Dispersion of CO2: Experiments and Simulation ..., 1967
Vagesh Narasimhamurthy, Lorenzo Mauri, Sunil Lakshmipathy, Trygve Skjold, Shaoyun Chen, Yong Chun Zhang

(756¢) Plugged Well Leakage Risk Assessment in a Carbon Sequestration Project ..........ccocoveveiiiiiieienenncneneenn 1975
Ben Li

(756d) Effects of Reservoir Temperature and Percent Levels of Methane and Ethane on CO2/Qil

MMP Values As Determined Using Vanishing Interfacial Tension/Capillary RiSe..........ccoceveiviviiiiiiiiiininciiciiennens 1986

Steve Hawthorne, David Miller, Charles D. Gorecki, James A. Sorensen, Edward N. Steadman, John A. Harju
(756€e) The Effects of Quartz Crystal Form on the Formation of Residual Water in Brine-CO2-Quartz

SY SIS ...ttt ettt etttk b e h et h e bR et e k£ oAb e SR £ e AR e R £ oA R e AR £ £ AR e R £ 4R R e AR £ oA £ e R e oA R e AR £ eR R e Re oA R e nE e e R e e Rt eR e e ke e b e e nneaReenrenre et 1988
Jingxia Wang
Impacts of Relative Permeability on Subsurface CO2 Mineralization and StOrage ........c.cccovvvneriiineiensennne 1996

Brian McPherson, Vivek Patil, Nathan Moodie, Adam Olsen, Daniel Stout, Richard Esser

(757a) Effects of Inhibitory Compounds in Lignocellulosic Hydrolysate on Rhodotorula Glutinis

Growth and Lipid ACCUMUIALTION .........coviiiiiiii ettt b et et se e s teebeebesbe st e s ensereeneans 2022
Marta AmirSadeghi, Sara Shields Menard, William Todd French, Rafael Hernandez, Magan Green

(757c) Microbial Oil Accumulation Capability of Activated Sludge Microorganisms Feeding on Short

CREIN FAEEY ACIAS ...ttt ettt ettt ettt e b et e e st e Rt ek e e b e b e ee e e e s e e R e eE e e R e ebese et e e emeeseeseeaeseebe e eneareenennan 2023
Dhan Lord Fortela, Rafael Hernandez, Mark Zappi, William Todd French, Rakesh Bajpai, Andrei Chistoserdov,
William Holmes

(757d) Solubility of Carbon Dioxide in Sugar Broth, Rhodotorula Glutinis, and Spent Cell: A

Preliminary Study of Cell Disruption Using High Pressure Carbon DiOXide.........ccccovrireriencieiineneneneeescsienie 2024
Md Howlader, W. Todd French, Neeraj Rai, Ben Hartenbower
(757e) Characterization of an Industrial Refuse Derived FUEI ...........ccooiiiiiiiiiie e 2025

Tamely Cristine Floriani, Lauro Luiz Leone Vianna, Laércio Ender, Henry F. Meier, Vinicyus R. Wiggers
(757f) Analysis for Chlorella vulgaris Growth: A Techno-Economical Assessment of Heterotrophic

oL To AT (o)1 o] o] T (o @ U (U =L OSSPSR 2032
Laura V. Daza, Juan Higuita, Carlos A. Cardona, Sebastian S. Loaiza

(760a) Self-Assembly of an Electronically Conductive Network Via a Microporous Scaffold..............ccccooevieinnnne. 2034
H. Bri Sebastian, Steven Bryant

(760b) Core-Shell Redox Catalysts for Chemical Looping Reforming of Methane ..., 2035

Luke Neal, Arya Shafiefarhood, Fanxing Li

(760c) A Flame Spray Pyrolysis Process for Making Complex Metal Oxide Nanopowders for Lithium

FON BAILEIY ...ttt b ettt e st b e e st e e b e e s E e b e 4R b e e E £ 2 h £ e b £ e R b £ AR £ e R e e R e oA R e eRe oA e e R e e R R e nR e e R e e Rt eRbenbe e b e e neanean 2036
Yangchuan Xing, Khaleel Hamad

(760d) Improved Lithium Battery Performance through Well Dispersion of Iron Phosphate

Nanoparticles and Carbon NANOTUDES ...........c.ccviiiiiiiiieecc ettt s et e s be st e s et eseeseenesrenren 2037
Tongbao Zhang

Author Index





