
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-1244-4 

International Congress on  
Energy 2014 (ICE) 

Atlanta, Georgia, USA 
16-21 November 2014 

Volume 1 of 3 

Topical Conference at the 2014 AIChE Annual Meeting 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2014) by AIChE 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2015) 
  
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 
 

(16a) Modeling and Experimental Validation in the Development of Chemical Hydrogen Storage Materials for 
Automotive Applications ................................................................................................................................................................................... 1

Kriston Brooks, Rich Pires, Kevin Simmons, Troy Semelsberger, Bart Vanhassel 
 

(16b) Separation Processes in Dehydrogenation of Liquid Organic Hydrogen Carriers......................................................................... 17
André Fikrt, Karsten Müller, Wolfgang Arlt 

 

(16c) Thermal Properties and Structural Characterizations of New Types of Phase Change Material: Anhydrous 
and Hydrated Palmitic Acid/Camphene Solid Dispersions ......................................................................................................................... 18

Meng-Hsiu Chih, Yu-Hsiu Chiu, Yun Lee, Hung Lin-Lee, Tu Lee 
 

(16d) Fabrication of Photosystem I Protein Films with Improved Stability and Uniformity .................................................................. 19
Siyuan Yang, G. Kane Jennings, David Cliffel 

 

(16e) Enhancement of HCFC141b Hydration in Microemulsion with Nanoparticles As Additives for Cool Storage.......................... 20
Na Li, Pu Li, Longming Zhang, Xiaohuan Qin 

 

(16f) Micro Fuel Cell Combined Heat and Power Commercial Demonstration ....................................................................................... 21
Kriston Brooks, Atefe Makhmalbaf 

 

(21a) Solution Processable Semiconductors Based on Molecular and Nanoscale Precursors ................................................................. 33
Matthew G. Panthani 

 

(21b) Environmentally Benign Synthesis of Ultra-Thin Metal Telluride Thermoelectric Nanowires.................................................... 34
Yue Wu 

 

(21c) Ultra-High Density Nanoparticles with Perfect Ordering and Controllable Dimensions Using Anodized 
Alumina As a Mask .......................................................................................................................................................................................... 35

Cheng Xu, Luping Li, Yang Zhao, Kirk J. Ziegler 
 

(21d) Optically Abrupt Plasmonic Response of Si Nanowires Via Nanoscale Spatial Control of Carrier Density............................... 36
Dmitriy Boyuk, Li-Wei Chou, Michael A. Filler 

 

(21e) Enhanced Thermoelectric Power in Photo-Modulated Porphyrin-Bi2Te3 Nanowire Hybrid Systems ....................................... 37
Julio A. Martinez, Hope A Quintana, Tito Busani, Kathleen E. Martin, Matthew E Erdman, John A. Shelnutt, Olga Lavrova 

 

(21f) Molecular Orbital Design By Halogenation in Contorted Hexabenzocoronenes............................................................................. 38
Jonathan Saathoff, Anna M. Hiszpanski, Lynn Loo, Paulette Clancy 

 

(21g) Control of Point Defect Behavior in Metal Oxides Via Surface Band Bending............................................................................... 39
Ming Li, Prashun Gorai, Edmund G. Seebauer 

 

(21h) The Fundamentals of Charge Transport at Nanoscale Oxide and Ferroelectric Interfaces.......................................................... 40
Ramsey Kraya, Laura Kraya 

 

(21i) Graphene/Polyaniline Hydride Materials for Biomedical, Environmental, Electronic, and Green-Energy 
Applications....................................................................................................................................................................................................... 41

Yong Min, Yidong Liu 
 

(23a) High Performance Silicon Nanowire Lithium Ion Battery Anodes .................................................................................................. 42
Timothy D. Bogart, Xiaotang Lu, Daichi Oka, Meng Gu, Chongmin Wang, Brian A. Korgel 

 

(23b) Direct Deposit of Polyvinyl Alcohol/Silicon/Graphene Nanoribbon Nanofibers for a Facile Production of 
High Capacity Lithium ion Battery Anodes .................................................................................................................................................. 43

Yong Seok Kim, Zhong Li, Bharat Patel, Srinivasan Chakrapani, Sangho Lee, Yong L. Joo 
 

(23c) Foamed Mesoporous Carbon/Silicon Composite Nanofiber Anode for Lithium Ion Batteries ..................................................... 44
Yuxin Wang, Juan Chen, Yang Lu, Shengnian Wang 

 

(23d) A Mechanistic Understanding of Lithium-Ion Diffusion and Intercalation in Novel Lignin-Derived Carbon 
Composite Anodes ............................................................................................................................................................................................ 45

Nicholas McNutt, Marshall McDonnell, Orlando Rios, Mikhail Feygenson, Thomas Proffen, David Keffer 
 

(23e) Carbon-Based Nanostructured Electrodes for High Performance Rechargeable Battery Applications ...................................... 46
Tianyuan Liu, Reza Kavian, Seung Woo Lee 

 

(23f) A Facile Hydrothermal Route to Fe2O3 with Conductive Additives As Composite Anode for Lithium Ion 
Batteries ............................................................................................................................................................................................................. 47

Gen Chen, Litao Yan, Rodrigo Rodriguez, Hongmei Luo 
 

(29a) Innovations in Forest Products Industry and the role of a Chemical Engineer .............................................................................. 48
Amar Neogi 

 

(29b) Characterization, Fractionation, Separation and Hydro ysate Toxicity Reduction on Fermentation Of C5 
and C6 Sugars Derived From Lignocellulosic Biomass ............................................................................................................................... 49

Sarad Parekh 
 

(29d) Pyrolysis Kinetics of Deinking Sludge .................................................................................................................................................. 50
Vivek Kumar, Shilpa Kulkarni, Sanjeev K. Singh, Mukesh C. Bansal 

 

(29e) Slow Dynamics As a Warning Signal for Eruptive Events in Forest Fires ...................................................................................... 57
Jerome M. Fox, George M. Whitesides 

 

(29f) Micro and Nano Scale 3D Structure of Biomaterials and Their Relationship to Material Properties .......................................... 58
Shri Ramaswamy, Sahana Ramanna, Bandaru Ramarao 

 

(30a) Acid-Base Bi-Functional Catalysis for Deoxygenation during Cellulose Fast Pyrolysis ................................................................ 59
Jing Zhang, Yong S. Choi, Michael W. Nolte, Robert Brown, Brent H. Shanks 

 

(30b) Operando Molecular Spectroscopy during Catalytic Biomass Pyrolysis......................................................................................... 60
Christopher Keturakis, Israel E. Wachs 

 



(30c) Investigation of Primary and Secondary Reactions during the Pyrolysis of Different Celluloses................................................. 61
Michael W. Nolte, Jing Zhang, Brent H. Shanks 

 

(30d) Spatiotemporally Resolved Diffuse Reflectance in Situ Spectroscopy (DRiSP) of Pyrolyzing Wood Particles........................... 62
Alex D. Paulsen, Blake Hough, C. Luke Williams, Andrew R. Teixeira, Daniel T. Schwartz, Jim Pfaendtner, Paul J. Dauenhauer 

 

(30e) Biomass Decomposition Reaction Sequence Analysis Using Simultaneous Gas Sampling and Temperature 
Measurements ................................................................................................................................................................................................... 63

Simona Ciuta, Francesco Patuzzi, Marco J. Castaldi, Marco Baratieri 
 

(30f) Catalytic Pyrolysis of Char and Coke Precursors: An Investigation of the Formation Mechanisms of Char 
and Coke ............................................................................................................................................................................................................ 64

Shoucheng Du, David P. Gamliel, Julia Valla, George M. Bollas 
 

(30g) A Partial-Combustion Pyrolysis Model for an Energy + Biochar Reactor Design ......................................................................... 66
Ali Amiri, Catherine E. Brewer, Kyriacos Zygourakis 

 

(43a) Supercritical CO2 Based Pretreatment of Guayule Biomass for High Sugar Yield and Low Inhibition 
Hydrolysate ....................................................................................................................................................................................................... 67

S M Mahfuzul Islam, J. Richard Elliott Jr., Lu-Kwang Ju 
 

(43b) Determination of Cellulose Degree of Polymerization in Lignocellulosic Biomass ......................................................................... 68
Lu Liu, Hou-Min Chang, Hasan Jameel, Sunkyu Park 

 

(43c) Quantifying Variations in the Biomass Recalcitrance of Douglas Fir .............................................................................................. 69
Scott Geleynse, Xiao Zhang 

 

(43d) Defeating Biomass Recalcitrance with a Novel Co-Solvent Pretreatment Technology .................................................................. 70
Thanh Yen Nguyen, Charles M. Cai, Samarthya Bhagia, Yunqiao Pu, Rajeev Kumar, Arthur J. Ragauskas, Charles E. Wyman 

 

(43e) Pretreatments As Tools to Improve Fast Pyrolysis Products from Lignocellulosic Biomass......................................................... 71
Justinus A. Satrio, Rene Garrido, Joseph Reckamp, Nicole L. Hammer, Charles G. Coe 

 

(298a) Cellulose Reducing Ends Have No Impact on Cellulose Biological Conversion with T. Reesei Cellulase.................................. 72
Rajeev Kumar, Ashutosh Mittal, Michael E. Himmel, Charles E. Wyman 

 

(47a) The Secarb Integrated CO2 Capture, Transportation and Storage Project.................................................................................... 73
Gerald Hill, Richard Esposito, Richard Rhudy, Robert Trautz, George J. Koperna Jr. 

 

(47b) Cost Analysis for Retrofit of Coal-Fired Power Plants with Post-Combustion CO2 Capture Technology ................................. 74
Maryam Sayyah, William J. Morris, Sharon Sjostrom 

 

(47c) Performance of Sorption-Enhanced Water-Gas Shift in Integrated Gasification Combined Cycle Using MgO-
Based Sorbent ................................................................................................................................................................................................... 75

Shahin Zarghami, Javad Abbasian, Hamid Arastoopour 
 

(47d) Analysis of Membrane-Based Processes for CO2 Capture from Natural Gas Combined Cycle Power Plants .......................... 76
Joseph A. Swisher, Abhoyjit S. Bhown 

 

(47e) Low-Energy Solvents for CO2 Capture Enabled by a Combination of Enzymes and Vacuum Regeneration ............................ 77
Alan House 

 

(47f) Drop Size Measurements of Loaded Amine Solvents for CO2 Capture Applications .................................................................... 86
Yash Tamhankar, Brett King, James R. Whiteley, Mike Resetarits, Tony Cai, Clint P. Aichele 

 

(47g) Development of an Advanced Structured Packing in Absorbers for Post-Combustion CO2 Capture ........................................ 87
Yoshiyuki Iso, Jian Huang, Mariko Saga, Shinsuke Matsuno, Shiko Nakamura, Kenji Takano, Naoki Fujiwara 

 

(53a) Chemical Conversion of Biorefinery Lignin to Value Added Platform Chemicals......................................................................... 90
Ruoshui Ma, Xiao Zhang, Vince Hebert, Jinwen Zhang, Tom Candy, Wei Wang 

 

(53b) Metal Catalyzed Conversion of Biomass to Maximize Hemicellulose Sugar Conversion to Valuable Organic 
Acids................................................................................................................................................................................................................... 91

Carlos Alvarez-Vasco, Xiao Zhang 
 

(53c) Catalytic Hydroprocessing of Fatty Acid Methyl Esters to Jet Fuels ............................................................................................... 92
Pengmei Lv 

 

(53d) Saccharification and Lignin Fractionation of Lignocellulosic Biomass in Molten Salt Hydrate System ...................................104
Xuejun Pan, Ning Li, Chaoqun Mei, Li Shuai 

 

(53e) Conversion of Lignin to Hydrocarbon Fuels Via Catalytic Depolymerization and Hydrogenation ...........................................105
Xiao-Dong Tian, Yue-Yuan Ye, Yun-Quan Liu 

 

(53f) Catalytic Conversion of Xylose-Rich Hydrolyzate from Autohydrolysis into Furfural................................................................106
Lu Liu, Jing Du, Hou-Min Chang, Hasan Jameel, Sunkyu Park 

 

(58a) Optimize Activity and Durability of Multimetallic Electrocatalysts By Tuning the Nanostructure...........................................107
Yijin Kang, Joshua Snyder, Dongguo Li, Nenad Markovic, Vojislav Stamenkovic 

 

(58b) Development of Novel Pt Monolayer Electrocatalysts for the Oxygen Reduction Reaction in PEM Fuel Cells .......................108
Timothy Van Cleve, Gabrielle Belok, Hongliang Xin, Suljo Linic 

 

(58c) Structural and Electrochemical Properties of Pt Supported on Sn-Doped Indium Oxide...........................................................109
Shuai Zhao, Y. Liu, A. Wangstrom, W. E. Mustain 

 

(58d) Synthesis of Pt3Re Alloy Nanoparticles and Their Electrocatalytic Application for the Oxygen Reduction 
Reaction ...........................................................................................................................................................................................................111

David Raciti, Chao Wang 
 

(58e) Dimethyl Ether Electro-Oxidation on Platinum Surfaces ................................................................................................................112
Luke T. Roling, Jeffrey A. Herron, Winny Budiman, Peter Ferrin, Manos Mavrikakis 

 

(58f) PtRu Nanotubes and PtRu Coated Copper Nanowires As Catalysts for Methanol Oxidation Reaction in 
Direct Methanol Fuel Cells ............................................................................................................................................................................113

Jie Zheng, Yushan Yan 
 

(58g) Performance of Ordered Mesosporous Carbon (OMC) Supported Pt-Electrocatalysts in PEMFC ..........................................114
Ahmed Fadhel, Khondker Sultana, Vishwanath Deshmane, Debasish Kuila, Shamsuddin Ilias 

 



(70a) Advanced Hybrid Supercapacitor Based on New Ordered Mesoporous Materials As High Performance 
Anodes..............................................................................................................................................................................................................115

Jinwoo Lee, Eunho Lim, Changshin Jo 
 

(70b) Ultra-Thin Polythiophene within Nanostructured Electrode with Enhanced Charge Storage Capacity ..................................116
Siamak Nejati, Thomas Minford, Kenneth K. S. Lau, Yuriy Y. Smolin 

 

(70c) Roll-to-Roll Synthesis of Vertically Aligned Carbon Nanotube Electrodes for Electrical Double Layer 
Capacitors........................................................................................................................................................................................................117

Margarita R. Arcila-Velez, Jingyi Zhu, Anthony Childress, Mehmet Karakaya, Ramakrishna Podila, Apparao M. Rao, Mark E. 
Roberts 

 

(70d) In Situ One-Step Synthesis of Hierarchical Nitrogen-Doped Porous Carbons Derived from Metal-Organic 
Frameworks for Supercapacitors .................................................................................................................................................................118

Ju-Won Jeon, Satish Nune, Jodie Lutkenhaus 
 

(70e) Highly Electrocapacitive Nitrogen-Doped Graphitic Porous Carbons for Supercapacitor Electrodes ......................................119
Jae W. Lee, Kyung Taek Cho, Sang Bok Lee 

 

(70f) Structural Characterization of Vanadium Oxide Deposited with Atomic Layer Deposition for Supercapacitor 
Electrodes ........................................................................................................................................................................................................120

James S. Daubert, J. Zach Mundy, Neal P. Lewis, Mark D. Losego, Gregory N. Parsons 
 

(70g) Surface and Structure Engineered Graphenes for Liquid-Phase Processing Toward High-Performance 
Porous Solid Electrode Films ........................................................................................................................................................................121

Michael Z. Hu 
 

(70h) Double Layer and Pseudocapacitive Charge-Storage Mechanisms in Carbides and Nitrides ....................................................122
Abdoulaye Djire, Olabode Ajenifujah, Alice E. S. Sleightholme, Paul G Rasmussen, Levi T. Thompson 

 

(70i) Spherical Carbon Nanotube Assemblies and Their Supercapacitor Application ..........................................................................123
Da-Young Kang, Cheolho Kim, Jun Hyuk Moon 

 

(70j) Ionic Liquids: Platforms for Thermally-Responsive Polymer Electrolytes ....................................................................................124
Jesse C. Kelly, Mark E. Roberts 

 

(71a) Ultra-Thin Anti-Corrosion Coating: A 0.5 Nanometers Thick Aluminosilicate Film (Two-Dimensional 
Zeolite) Protects Ru(0001) from Oxidation .................................................................................................................................................125

Jorge A. Boscoboinik 
 

(71b) Precursor Utilization in Atomic Layer Deposition on Nanostructured Materials in Fluidized Bed Reactors ..........................126
Fabio Grillo, Michiel T. Kreutzer, J. Ruud Van Ommen 

 

(71c) Engineering Lithium-Containing Ionic Conductive Thin Films By Atomic Layer Deposition for Lithium-Ion 
Battery Applications.......................................................................................................................................................................................128

Jea Cho, Trevor Seegmiller, Jonathan Lau, Leland Smith, Janet Hur, Bruce Dunn, Jane P. Chang 
 

(71d) Symmetry-Breaking in Light-Trapping Nanostructures on Silicon for Solar Photovoltaics ......................................................129
Sang Eon Han, Swapnadip Ghosh, Tianhao Cai, Brittany R. Hoard, Sang M Han 

 

(71e) Modeling of Silicon Dopant Activation in Ingaas ..............................................................................................................................130
Binit Lukose, Cheng-Wei Lee, Paulette Clancy 

 

(71f) Tunable Photoluminescence Property of SiC Nanocrystals Fabricated By Thermal Plasma Enhanced CVD 
Process .............................................................................................................................................................................................................131

Tengfei Cao, Haibao Zhang, Binhang Yan, Yi Cheng 
 

(71g) Role of Light Scattering in Hybrid Solar Cells..................................................................................................................................133
James Dorman, Matthias Noebels, Thomas Pfadler, Jonas Weickert, Lukas Schmidt-Mende 

 

(71h) Supramolecule-Directed Immobilization of Nanoparticles on Solid Surfaces...............................................................................134
Ruitao Zhou, M. P. Srinivasan 

 

(72a) Multi–Scale Model for the Rational Design of Fischer–Tropsch Catalysts ...................................................................................135
Fernando A. Soto, Suraj Gyawali, Daniela S. Mainardi 

 

(72b) Characterization and Thermal Stability of Oxidized Sn/Pt(100) Alloy Surfaces..........................................................................136
Laura Kraya, Peng Zhao, Bruce Koel 

 

(72c) New Mesoporous ZSM5 Synthesis and Its Use in Hydrogenation of Naphthalene in the Absence and Presence 
of Sulfur ...........................................................................................................................................................................................................137

Yuxin Wang, Jinhu Wu, Shengnian Wang 
 

(72d) Low Temperature Catalytic Hydrolysis of Carbonyl Sulfide (COS) during Hydrogen Production for Fuel 
Cell Applications.............................................................................................................................................................................................138

Achintya Sujan, Bruce Tatarchuk 
 

(72e) Conversion of Non-Transportable Brown Coals to Hydrogen By Steam Gasification Process ...................................................139
Atul Sharma, Akimitsu Matsumura, Toshimasa Takanohashi 

 

(72f) Effects of Biodiesel Contamination on Oxidative and Storage Stability of Neat and Blended Hydroprocessed 
Renewable Diesel ............................................................................................................................................................................................140

Jinxia Fu, Scott Turn 
 

(72g) Sludge Treatment System Combined with Composting and Carbonization .................................................................................141
Nobusuke Kobayashi, Yoshinori Itaya, Hisashi Hamabe 

 

(80b) Energy, the Wealth of Nations, and Human Development: Why We Must Have Sustainable Biofuels.....................................142
Bruce Dale 

 

(80c) Sustainable Cellulosic Feedstock Supply Chains............................................................................................................................... 143
Steven R. Thomas 

 

(83a) Simulation and Optimization of Production of Cyclohexane from Benzene Using Aspen Plus ..................................................144
Utkarsh Maheshwari, Sakshi Batra, Pratik Pande 

 



(83b) Simultaneous Product Loss and Energy Minimization for the Cryogenic Separation System of an Ethylene 
Plant .................................................................................................................................................................................................................145

Wang Zhenlei, Ye Zhencheng, Xu Qiang 
 

(83c) The Falling Point of Lubricant ............................................................................................................................................................146
Arafat Husain 

 

(83d) Evaluation of Flare Gas Recovery (FGR) Process, Case Study: India, Norway and Middle East..............................................152
Mehrdad Ebadi, Mir Arsalan Hejrati 

 

(85a) Comparative Study of Enhanced Oil Recovery Efficiency By CO2 Injection and CO2 Huff-n-Puff in 
Stimulated Shale Oil Reservoirs ...................................................................................................................................................................153

Tao Wan, Yang Yu, James Sheng 
 

(85b) Refinery Challenges When Processing Tight Oil ..............................................................................................................................162
Tim Olsen 

 

(85c) Impact of Recycling Light Olefins to the FCC ..................................................................................................................................163
Michael Berg 

 

(85d) Process Modeling of Shale Oil Extraction in Rotary Reactor Using Aspen Simulation...............................................................164
Hassan Golpour, Joseph D. Smith, Anand Alembath 

 

(85e) Enhanced CO2 Interactions with Shale for Sustainable Extraction of Tight Oil and Gas ..........................................................165
Greeshma Gadikota, Ah-Hyung Alissa Park 

 

(85f) Evaluation of the EOR Potential in Shale Oil Reservoirs By CO2 Miscible Displacement Applied in Modified 
Zipper Fractured Horizontal Wells..............................................................................................................................................................166

Tao Wan, Xingbang Meng, James Sheng 
 

(85g) Nanoparticle Stabilized High Internal Phase CO2-in-Water Foams: Effects of Surfactants and Polymers .............................179
Zheng Xue, Andrew Worthen, Chun Huh, Steven Bryant, Keith P. Johnston 

 

(111a) Unveiling the Ionic Liquid Deconstruction of Lignocellulosic Biomass Using Glycome Profiling ............................................180
Jian Shi, Sivakumar Pattathil, Tanmoy Dutta, Sivasankari Venkatachalam, Michael G. Hahn, Blake A. Simmons, Seema Singh 

 

(111b) Recycling of Inexpensive Ionic Liquids for Lignocellulose Fractionation ...................................................................................181
Jason P. Hallett, Agnieszka Brandt 

 

(111c) Flocculation Assisted Clarification of Enzymatically Hydrolyzed Corn Stover Slurries ...........................................................182
Jonathan J. Stickel, James J. Lischeske, David A. Sievers, Nathan C. Crawford 

 

(111d) A Comparative Study on the Pyrolysis and Gasification Behavior of Sugarcane Tops/Leaves and Sugarcane 
Bagasse.............................................................................................................................................................................................................183

Mohmed Akil Syed, Pradeep K. Agrawal, Carsten Sievers, John D. Muzzy, Steven J. Lien, John Henley 
 

(111e) Comparison of Lab, Pilot, and Commercial Scale Low Consistency Mechanical Refining for Improvements 
in Enzymatic Digestibility of Pretreated Hardwood...................................................................................................................................184

Brandon W. Jones, Richard Venditti, Sunkyu Park, Hasan Jameel 
 

(115a) Optimal CO2 Capture Solvent Properties for Partial Capture and Natural Gas Power Plants ...............................................185
J. R. Heberle, Abhoyjit S. Bhown 

 

(115b) CO2 Capture Performance of Imidazole-Based Solvents ..............................................................................................................186
Jason E. Bara, Alfred E. Brown, Nathan R. Brown, Greg Staab, Rene Kupfer, Matthew S. Shannon, A. Christopher Irvin 

 

(115c) Regenerable Sorbent System for Post Combustion CO2 Capture ................................................................................................187
Ambalavanan Jayaraman, Gökhan Alptekin, Steve Dietz, Robert Copeland, Ashok Rao 

 

(115d) Performance Evaluation and Process Development of Amine Solid Sorbent for CO2 Capture from Cement 
Production Plant .............................................................................................................................................................................................188

Jak Tanthana, Paul Mobley, Luke Coleman, Thomas Nelson 
 

(115e) Kinetics of CO2 Capture in Novel Ionic Liquid/ Carbon Dioxide Binding Organic Liquids Hybrid Solvents .......................189
Ozge Yuksel Orhan, Erdogan Alper 

 

(115f) CO2 Capture from Fossil Fuel Power Plant Flue Gas Using Aqueous Solution of Renewably Prepared 
Alkanolamine ..................................................................................................................................................................................................193

Rahul Bhosale, Vijaykumar Mahajani, Anand Kumar, Ljp Van Den Broeke, Shahd Gharbia, Mehak Jilani, Jamila Folady, Dareen 
Dardor, Diana Abuarja, Aeman AlJumity, Amira Nemmour, Dalia Abo Mazid, Narimane Belloula, Aya Said 

 

Oxy-Combustion Coal Based Power Plants: Study of Operating Pressure, Oxygen Purity and Downstream 
Purification Parameters .................................................................................................................................................................................203

R. Soundararajan, T. Gundersen, Mario Ditaranto 
 

(122a) A Novel Carbonized Polydopamine Adsorbent (C-PDA) with High CO2 Capacity and Low Water Vapor 
Adsorption .......................................................................................................................................................................................................205

Shikai Xian, Junjie Peng, Zhenxia Zhao, Qibin Xia, Haihui Wang, Zhong Li 
 

(122b) Experimental and Modelling Studies of CO2 Capture Via Pressure Swing Adsorption for Zeolites and 
Amine Modified Mesoporous Silicas ............................................................................................................................................................206

Eleni Tsalaporta, Don Macelroy 
 

(122c) Kinetic Studies of Carbon Dioxide Capture By Potassium Carbonate Supported on Activated Carbon Using 
a Fluidized Bed Reactor.................................................................................................................................................................................209

Aditya Prajapati, T. Renganathan, K. Krishnaiah 
 

(122d) A Post-Combustion CO2 Capture Rapid Pressure/Vacuum Swing Adsorption Process and Its Application 
for Decarbonizing a Coal-Fired Power Plant ..............................................................................................................................................211

Hyungwoong Ahn, Mauro Luberti, Gabriel D. Oreggioni 
 

 (122e) Poly(ethyleneimine) Impregnated Alumina-Monoliths for CO2 Capture from Air ..................................................................212
Miles Sakwa-Novak, William P. Addiego, Christopher W. Jones 

 

(122f) A Dual-Adsorbent, Two-Bed VSA Process for CO2 Capture from Wet Flue Gas ......................................................................213
Shreenath Krishnamurthy, Reza Haghpanah, Arvind Rajendran, S. Farooq 

 



(122g) Novel Structured Adsorbent and Flowsheet for CO2 Capture from Flue Gas By PSA .............................................................214
James A. Ritter, Nima Mohammadi, Marjorie A. Nicholson, Lutfi Erden, Armin D. Ebner 

 

(131b) CFD Study of Lignocellulosic Biomass Gasification in a Fluidized Bed Gasifier: A Study of the Impact of 
Particle Radius on Devolatilization and Mixing .........................................................................................................................................215

Addison K. Stark, Christos Altantzis, Ahmed F. Ghoniem 
 

(131c) Direct Numerical Simulation of Biomass Particle Under Fast Pyrolysis Reactor Conditions ...................................................216
Qingang Xiong, Song-Charng Kong 

 

(131d) Multiscale Models for Use in Wet Gas-Solid Fluidized Beds.........................................................................................................217
Matthew Girardi, Stefan Radl, Sankaran Sundaresan 

 

(131e) CFD Modeling of Biomass Thermochemical Conversion in Polydisperse Fluidized Beds .........................................................218
Qingluan Xue, Rodney O. Fox 

 

(131f) Experimental and Simulation Studies of a Hybrid Solar-Redox Scheme for Liquid Fuel and Hydrogen 
Coproduction ..................................................................................................................................................................................................219

Feng He, Fanxing Li 
 

(132a) Designing Novel Electrocatalysts for Hydrogen Oxidation in Alkaline Environments ..............................................................220
Elizabeth G. Mahoney, Wenchao Sheng, Yushan Yan, Jingguang G. Chen 

 

(132b) Pt-Pd/CeO2-Omc Bimetallic Catalysts for Formic Acid Oxidation .............................................................................................221
Ateeq Rehman, Sk Safdar Hossain, Sleem Rahman, Shakeel Ahmed, Mohammad M. Hossain 

 

(132c) Alkali Cation Effects on the Hydrogen Oxidation Reaction in Alkaline Electrolytes.................................................................222
Ian T. McCrum, Jennifer N. Mills, Praveen Meduri, Michael A. Hickner, Michael J. Janik 

 

(132d) Combined DFT and Microkinetic Modeling of H2 and CO Electrooxidation on the Sr2Fe1.5Mo0.5O6 (001) 
Perovskite Anode ............................................................................................................................................................................................223

Salai C. Ammal, Suwit Suthirakun, Eric Walker, Andreas Heyden 
 

(132e) High Performance Molybdenum Dioxide-Based Anode for Liquid-Fueled SOFCs ...................................................................224
Xiaoxue Hou, Byeong Wan Kwon, Su Ha 

 

(132f) Understanding Pt Particle Growth and Distribution on ITO: Impact on ORR Activity and Stability.....................................225
Ying Liu, William E. Mustain 

 

(146a) Artificial Photosystem I and II: Highly Selective Solar Fuels and Tandem Photocatalysis.......................................................227
Prashant Nagpal 

 

(146b) Transport and Dynamics of Ionic Species in Block Copolymer Electrolytes for Solid-State Lithium Batteries.....................228
Robert J. Messinger, Tan Vu Huynh, Renaud Bouchet, Trang Phan, Sébastien Maria, Michaël Deschamps 

 

(146c) Investigating the Chemical Composition and Structure of the Cathode-Electrolyte Interface Layer in 
Lithium Manganese Oxide Batteries Using Reactive Force Field (ReaxFF) Based Molecular Dynamics ...........................................229

Sahithya Reddivari, Christian Lastoskie 
 

(146d) In Situ Formed Sulfur/Carbon Composites for Advanced Li-Sulfur and Na-Sulfur Batteries.................................................230
Chao Luo, Jingjing Wang, Chunsheng Wang 

 

(146e) Formation of Large Polysulfide Complex during Lithium-Sulfur Battery Discharge................................................................231
Bin Wang, Saeed Alhassan, Sokrates Pantelides 

 

(146f) An Advanced MoS2/Carbon Anode for High Performance Sodium-Ion Batteries .....................................................................232
Jingjing Wang, Chao Luo, Chunsheng Wang, Alex Langrock, Alice C. Mignerey 

 

(146g) Modeling Hydrogen Storage of Metal-Organic Frameworks........................................................................................................233
Yasemin Basdogan Sr., Seda Keskin 

 

(146h) Experimental Investigation of Hydrogen Storage in Silicon Carbide Nanotubes .......................................................................236
Seyed Hamed Barghi, Theodore T. Tsotsis, Muhammad Sahimi 

 

(146i) Prediction of Methane Storage Performance of Metal-Organic Frameworks .............................................................................239
Kutay Berk Sezginel, Seda Keskin, Alper Uzun 

 

(146j) Excess Thermopower and the Theory of Thermopower Waves ....................................................................................................243
Joel T. Abrahamson, Sayalee G. Mahajan, Bernat Sempere, Michael P. Walsh, Jared M. Forman, Fatih Sen, Selda Sen, Geraldine 
L. C. Paulus, Qing Hua Wang, Wonjoon Choi, Michael S. Strano 

 

(155a) Modeling and Dynamic Analysis of Ethanol Reformer for Fuel Cell Applications ....................................................................244
Ghanem Sabeeh, Srinivas Palanki, Nicholas Sylvester, M. Y. El-Sharkh 

 

(155b) Synthesis and Transportation Characteristic of Poly (aryl ether oxadiazole) Amphoteric Ion Exchange 
Membrane for Redox Flow Batteries: Experimental and Molecular Dynamics Simulation .................................................................271

Jianxin Pan, Xue Li, Xiao-Feng Xie, Weiwei Li, Shubo Wang, Pingxia Zhang 
 

(155c) Understanding the Gas Diffusion Layer in PEM Fuel Cells: Influence of the PTFE Distribution on Ex-Situ 
Properties and in-Situ Performance.............................................................................................................................................................272

Jason Morgan 
 

(155d) Electrocatalytic Processing of Renewable Biomass-Compounds to Generation of Electricity, Chemicals and 
Fuels .................................................................................................................................................................................................................273

Wenzhen Li, Le Xin, Ji Qi, David Chadderdon, Yang Qiu 
 

(155e) PEMFC System Using Metallic Hydride Cycles to Purify the Hydrogen ....................................................................................274
Diego G. Oliva, Javier A. Francesconi, Pio A. Aguirre 

 

(155f) Hydrochar Derived High-Mesopore Area Carbon As a Cathode for Li-Ion Hybrid Electrochemical 
Capacitors........................................................................................................................................................................................................275

Akshay Jain, Sundaramurthy Jayaraman, Rajasekhar Balasubramanian, M. P. Srinivasan 
 

(156a) Purification and Concentration of Wood Extracts By Membrane Filtration..............................................................................276
Shijie Liu, Yipeng Xie 

 

(156b) Design of an Organic-Inorganic Amine Monomer to Prepare Thin Film Composite Membranes for 
Bioethanol Purification ..................................................................................................................................................................................285

Jian Zuo, Tai-Shung Chung 
 



(156c) Distillation and Isolation of Commodity Chemicals from Bio-Oil Made By Tail-Gas Reactive Pyrolysis ...............................286
Yaseen Elkasabi, Charles A. Mullen, Akwasi A. Boateng 

 

(156d) Effect of Operating Conditions on the Pervaporation of Butanol from Aqueous Binary Solutions for Bio-
Butanol Production ........................................................................................................................................................................................287

Hoda Azimi, Peter Gaudet, Jules Thibault, F. Handan Tezel 
 

(156e) Strategies for Efficient and Cost-Effective Ionic Liquid Recycle and Product Recovery ..........................................................288
Jian Shi, Jian Sun, Noppadon Sathitsuksanoh, Ning Sun, Kim Tran, Anthe George, Blake A. Simmons, Seema Singh 

 

(156f) Separation and Purification of Biobutanol during Bioconversion of Biomass .............................................................................289
Hua-Jiang Huang, Shri Ramaswamy 

 

(159a) Thermodynamic Modeling of Phase Behavior in Shale Media .....................................................................................................290
Zhehui Jin, Abbas Firoozabadi 

 

(159b) A Comparison of US Shale Plays with Emerging Non-Marine Shale Plays in Australia...........................................................291
Stefaan J. R. Simons, Navinda De Silva, Paul Stevens 

 

(159c) Flare Minimization of Boil-Off Gas during LNG Production .......................................................................................................292
Yogesh Kurle, Qiang Xu 

 

(159d) Methane to Higher Hydrocarbons By a Non-Oxidative Catalytic Conversion ...........................................................................293
Shaima Nahreen, Julibeth M. Martinez-De La Hoz, Ram Gupta, Perla B. Balbuena 

 

(159e) Measurements and Modeling of High-Pressure Gas Adsorption on Shales.................................................................................294
Pongtorn Charoensuppanimit, Younas Dadmohammadi, Sayeed A. Mohammad, R. L. Robinson Jr., Khaled A. M. Gasem 

 

(159f) Coalescence and Destruction of Nanoparticle Stabilized Foams after Hydraulic Fracturing Via Pressure 
Reduction.........................................................................................................................................................................................................295

Ali Qajar, Andrew J. Worthen, Zheng Xue, Keith P. Johnston, Chun Huh, Steven L. Bryant 
 

(159h) Hybrid Dynamical Modeling of Artificial-Lift Operation in Shale Gas Wells ............................................................................296
Niket Kaisare, Arun Gupta, Naresh N. Nandola 

 

Slow Growth Increases Myo-Inositol Availability for Glucaric Acid Production in S. Cerevisiae .......................................................297
Amita Gupta 

 

Development of Tissue Phantoms for a New Breast Cancer Detection Technique .................................................................................298
Matthew Conrad 

 

Effective Antisense Design Using Ensemble of Energetically Sub-Optimal Secondary mRNA Structures .........................................307
Andrea Divenere 

 

Nanotechnology REU Summer 2014 ............................................................................................................................................................308
Raghav Malik 

 

Single Cell Isolation Via Microfluidic-Based Droplet Delivery.................................................................................................................318
Dante Disharoon 

 

Self-Assembling Zwitterionic Nanogels As Immune Isolating Coatings for Stem Cell Derived Pancreatic Islet 
Transplantation ..............................................................................................................................................................................................319

Whitney Loo 
 

Modeling of Selenium Nanoparticle Deposition for Optimized Production of Antibacterial Surfaces ................................................320
Jenna Bilsback 

 

(165a) Overview of the U.S. Doe Carbon Capture Research and Development Program .....................................................................321
John T Litynski 

 

(165b) The Impact of RD&D on Market Opportunities for Power Plants with Carbon Capture ........................................................322
Charles Zelek, José R. Benítez 

 

(165c) A Framework for Equation Based Optimization of Coal Oxycombustion Power Plants...........................................................334
Alexander W. Dowling, John P. Eason, Jinliang Ma, David C. Miller, Lorenz T. Biegler 

 

(165d) A Multivariable Model-Based Control Framework for a Post-Combustion CO2 Capture Plant ............................................335
Mohammad H. Sahraei, Luis A. Ricardez-Sandoval 

 

(165e) Thermodynamic and Economic Analysis of an Integrated Gasification Combined Cycle (IGCC) Plant with 
Various Carbon Capture Technologies........................................................................................................................................................337

Jae-Chul Lee, Hyeon Hui Lee, Yong-Jin Joo, Chang-Ha Lee, Min Oh 
 

(165f) Dynamic Process Modeling of a Sustainable Coal, Wind, and Small Modular Reactor Hybrid Energy 
System ..............................................................................................................................................................................................................338

Kyle Buchheit, Joseph D. Smith 
 

(165g) Cost of Electricity of a Staged, Pressurized Oxy-Combustion Power Plant ................................................................................339
Akshay Gopan, Benjamin Kumfer, Jeffrey Phillips, David Thimsen, Richard L. Axelbaum 

 

(176a) High Efficiency Solar Thermal Power and Integrated Chemical Storage Cycles for Continuous Grid Power 
Supply ..............................................................................................................................................................................................................340

Emre Gençer, Dharik Mallapragada, François Marechal, Mohit Tawarmalani, Rakesh Agrawal 
 

(176b) Optical Design of Multi-Source High-Flux Solar Simulators ........................................................................................................341
Roman Bader, Sophia Haussener, Wojciech Lipinski 

 

(176c) High Operating Temperature Transfer and Storage (HOTTS) System for Concentrated Solar Power 
Generation and Metals Production ..............................................................................................................................................................342

Christopher Bonino, Bruce Cook, John Newman, James Trainham, Josh Hlebak, Richard Gould, Luke Coleman 
 

(176d) Thermochemical Energy Storage Using Strontium Carbonate/Strontium Oxide System for Solar Energy 
Utilization ........................................................................................................................................................................................................343

Kelvin Randhir, Nathan Rhodes, Jeremy Grunewald, Conrad Cole, Michael Bobek, Like Li, Nicholas Auyeung, David Hahn, 
Renwei Mei, James Klausner 

 

(176e) A Model of Transient Thermal Transport Phenomena Applied to the Carbonation and Calcination of a 
Sorbent Particle for Calcium Oxide Looping CO2 Capture .....................................................................................................................344

Lindsey Yue, Wojciech Lipinski 
 



(176f) Computational Screening of Oxygen Vacancy Formation for Solar-Driven Isothermal CO2 and H2O 
Splitting with Metal Oxide Redox Materials ...............................................................................................................................................354

Ronald Michalsky, Venkatesh Botu, Cory Hargus, Andrew A. Peterson, Aldo Steinfeld 
 

(178a) Viscosity and CO2 Diffusivity of Liquid-like Nanoparticle Organic Hybrid Materials Determined Using 
ATR FT-IR Spectroscopy ..............................................................................................................................................................................355

Kunyi Andrew Lin, Camille Petit, Ah-Hyung Alissa Park 
 

(178b) Dynamic Wetting Effect on 3-D Liquid Film Waving for CO2 Absorption Intensification ......................................................356
Ming Zhu, Chunjiang Liu 

 

(178c) CO2 -Plume Geothermal (CPG) System Performance for Various Operating and Geologic Parameters...............................357
Nagasree Garapati, Jimmy Randolph, Martin Saar 

 

(178d) Iron-Containing Mixed-Oxides for Chemical Looping with Oxygen Uncoupling (CLOU).......................................................359
Arya Shafiefarhood, Amy Stewart, Fanxing Li 

 

(178e) Feasibility of Integration of Chemical Looping Combustion (CLC) in IGCC Systems: High Pressure Clc 
Experiments with CH4 and Syngas ..............................................................................................................................................................360

Oscar Nordness, Zhiquan Zhou, George M. Bollas 
 

(182a) Novel Electrocatalysts with Advanced Nanoscale Architectures for Energy Conversion Applications ...................................362
Chao Wang 

 

(182b) MnO2-Based Bifunctional Oxygen Catalyst for Rechargeable Metal/Air Batteries: The Effect of K+ 
Intercalation ....................................................................................................................................................................................................363

Pooya Hosseini Benhangi, Akram Alfantazi, Elod Gyenge 
 

(182c) Deconvoluting the Influences of 3D-Structure on the Performance of Photoelectrodes for Solar-Driven 
Water Splitting................................................................................................................................................................................................365

Daniel V. Esposito, Youngmin Lee, Veronika A. Szalai, A. Alec Talin, Thomas P. Moffat 
 

(182d) Mechanisms of Enhancement By Metal Co-Catalysts and Plasmonic Nanoparticles in the Photo-Catalytic 
Activity of Semiconductors............................................................................................................................................................................366

Paul Hernley, Suljo Linic 
 

(182e) Molybdenum Sulfide Materials to Provide Catalytic Activity and Surface Protection for Active and Stable 
Water Splitting Photocathodes .....................................................................................................................................................................367

Thomas F. Jaramillo, Jesse D. Benck, Jakob Kibsgaard, Thomas R. Hellstern, Kara Fong, Sang Chul Lee, Robert Sinclair 
 

(182f) The Challenge of Electrochemical Ammonia Synthesis ..................................................................................................................369
Joseph H. Montoya, Aleksandra Vojvodic, Charlie Tsai, Jens K. Norskov 

 

(182g) Activity and Stability of Gold and Copper Nanoparticles for Electrochemical Carbon Dioxide Reduction ...........................370
Karthish Manthiram, A. Paul Alivisatos 

 

(186a) Integration of CO2 Capture and Storage with the Water-Gas Shift Reaction in a High Pressure Aqueous 
System for Sustainable Energy Conversion.................................................................................................................................................371

Kyle Fricker, Greeshma Gadikota, Ah-Hyung Alissa Park 
 

(186b) Hydrodynamic Behaviors of a Fluidized Bed Evaporator in Thermal Desalination Process....................................................372
Hiroyuki Mizuno, Yasuki Kansha, Masanori Ishizuka, Atsushi Tsutsumi 

 

(186c) Modeling Slag Deposition and Refractory Degradation in an Entrained-Flow Gasifier............................................................373
Pratik Pednekar, Debangsu Bhattacharyya, Richard Turton, Raghunathan Rengaswamy 

 

(186d) CFD and Process Simulations of Air Gasification of Plastic Wastes in a Conical Spouted Bed Gasifier ................................392
Yupeng Du, Abdallah S. Berrouk, Ahmed Al Shoaibi, Chaohe Yang 

 

(186e) Biomass and Solid Waste Gasification for Clean Energy Production: Experimental and Simulation Studies .......................393
Thawatchai Maneerung, Pengwei Dong, Zhanyu Yang, Zhiyi Yao, Koon Gee Neoh, Chi-Hwa Wang 

 

(186f) Attrition of Incineration Bottom Ash in a Fluidized Bed ...............................................................................................................394
Junyang Ke, Han Zhao, Thi Quynh Ngoc Nguyen, Raymond Lau 

 

(196a) A Life Cycle Assessment on the Renewable p-Xylene Production ................................................................................................395
Zhaojia Lin, Vladimiros Nikolakis, Marianthi G. Ierapetritou 

 

(196b) Green House Gas Emissions from Lignocellulosics USED As Raw Material for Biorefineries ................................................397
Valentina Hernández, Laura V. Daza, Juan C. Carvajal, Carlos A. Cardona 

 

(196c) Life Cycle Carbon Footprint of Linear Alkylbenzene Sulfonate from Coconut Oil, Palm Kernel Oil, and 
Petroleum Based Paraffins ............................................................................................................................................................................410

David R. Shonnard, Daniel Fogliatti, Scott Kemppainen, Tom N. Kalnes, Jiqing Fan 
 

(196d) Development of an LCA Database for the Environmental Impact Assessment of Biorefinery Products ................................412
Paraskevi Karka, Stavros Papadokonstantakis, Konrad Hungerbuehler, Antonis C. Kokossis 

 

(196e) Anhydrous Bio-Ethanol Production: Life Cycle Analysis of Distillation and Dehydration Steps .............................................414
Fernando Daniel Mele, Michel Kahwaji Janho, Jorge E. Gatica, Mauricio Colombo, María Rosa Hernández 

 

(196f) GHG Credits: The Misunderstanding in the Lignocellulosic Case ...............................................................................................415
Juan C. Carvajal, Valentina Hernández, Carlos A. Cardona 

 

(196g) A MULTI-Criteria Framework for Design and Assessment of BIO-Based Chemical Process .................................................426
Hongthuy T. Nguyen, Yasunori Kikuchi, Noda Masaru, Masahiko Hirao 

 

(202a) Novel Mesostructured Iron Oxides for Highly Reversible Lithium Storage ...............................................................................428
Jian Zhu, K. Y. Simon Ng, Da Deng 

 

(202b) Mesoporous, Nanocrystalline SnO2 Anodes for Excellent Lithium Ion Storage .........................................................................429
Vilas Pol, Vinodkumar Etacheri, Gulaim Seisenbaeva, Vadim Kessler 

 

(202c) Electrochemical Study of Mesoporous Core-Shell Lithium Titanate Carbon Composite (Li4Ti5O12-Carbon) 
with Controlled Microstucture As Anode in Lithium Ion Batteries for Wide Temperature Range.....................................................433

Chi-Ying Vanessa Li, Ching-Kit Ho, Zhao-Feng Deng, Kwong-Yu Chan 
 



(202d) Design and Fabrication of High-Performance Electrodes for Li-Ion Batteries Based on Sequential 
Multilayer Electroplating ..............................................................................................................................................................................434

Andac Armutlulu, Sue Ann Bidstrup Allen, Mark G. Allen 
 

(202f) Electrospun Mesoporous Nanofiber As Battery Application .........................................................................................................435
Jay Hoon Park, Yong Seok Kim, Jangwoo Kim, Yong L. Joo 

 

(202g) Facile Synthesis of Strongly Coupled Carbon Nanofiber-Metal Oxide Coaxial Nanocables as High 
Performance Anode Materials for Lithium-ion Batteries..........................................................................................................................436

Genqiang Zhang 
 

(204b) Estimation of Unit Hydrogen Production Cost with G4ECONS Program for Nuclear Power Plant Coupled 
with Sulfur-Iodine Cycle................................................................................................................................................................................437

Jong-Ho Kim, Ki-Young Lee, Yong-Wan Kim 
 

(204c) Off-Gas Treatment Requirements for Used Nuclear Fuel Processing..........................................................................................438
Robert Jubin, Nick Soelberg, Denis M. Strachan 

 

(204d) Development of on-Line Pyroprocessing for Liquid Thorium Fueled Reactors .........................................................................439
Milan Stika, Sang Mun Jeong, Michael Simpson 

 

(204e) Monitoring Pyroprocessing Through Electrochemical Methods ..................................................................................................447
Abraham Jurovitzki, Michael Simpson 

 

(212a) Revealing a Stimulatory Effect of Lignin in Enzymatic Hydrolysis of Lignocellulose ...............................................................460
Maobing Tu, Chenhua Lai 

 

(212b) Modeling of Swelling and Dissolution of Cellulosic Fibers for Efficient Woody Biomass Utilization ......................................461
Mohammad Ghasemi, Abhiram Y. Singapati, Marina Tsianou, Paschalis Alexandridis 

 

(212c) Investigations into the Chemical and Structural Factors Contributing to Large Differences in the Biomass 
Recalcitrance of Douglas Fir Trees...............................................................................................................................................................462

Scott Geleynse, Xiao Zhang 
 

(212d) Two Stage Pretreatment for Fractionation and Enhanced Enzymatic Hydrolysis of Lignocellulosic Biomass ......................463
Subramanian Ramakrishnan, John Telotte, Gary Brodeur 

 

(212e) Disrupting Cellulose for Conversion to Glucose in Loblolly Pine Using Ionic Liquid-Glycerol Mixtures ...............................464
Joan G. Lynam, Charles J. Coronella 

 

(213a) Effect of CO2 on Cryogenic Moisture Requirements and Application for the Controlled Freeze Zone™ 
Technology ......................................................................................................................................................................................................465

David W. Maher, Jaime A. Valencia, P. Scott Northrop, Ananda Krishna Nagavarapu 
 

(213d) Technical Challenges and Solutions for Processing Distressed Crude Oils .................................................................................466
Alice Z. He, Lin Li 

 

(213e) Analysis of Commercial and Synthesized H2S Scavengers for High Performance, Safe and More 
Economical Asphalt Roads ............................................................................................................................................................................467

Ramazan Oguz Caniaz, Refika Cimen, Serhat Arca, Emel Baskent, Muzaffer Yasar, Savas Gurdal 
 

(213f) Optimization of Gas-Oil Three Stage Separator's Pressure to Increase Stock Tank Oil Using Aspen Plus ............................468
Basavraj Kamanakeri, Utkarsh Maheshwari 

 

(213g) Numerical Simulation on the Feasibility of Bulk CO€2 Separation in Natural Gas via Supersonic Nozzle 
Expansion System ...........................................................................................................................................................................................469

K. Rostani, A. M M Jalil, R. Samawe, N. A Othman, M. A. Esa, W. H Tay, Z. H Ban, K. K Lau 
 

(220a) Key Parameters Effecting the Desalting Operation of Unconventional Crude Oil.....................................................................470
H. Raghuram, Utkarsh Maheshwari 

 

(220b) Ionic Liquids As Viscosity Modifiers for Heavy and Extra-Heavy Crude Oils...........................................................................477
Deepa Subramanian, Kathleen Wu, Abbas Firoozabadi 

 

(220c) Molecular Dynamics Simulations of Nanoparticle-Assisted Bitumen Recovery from Oil Sands ..............................................478
Oleg A. Mazyar, Valery N. Khabashesku 

 

(220e) Selective Removal of Nitrogen Species from Bitumen Derived Gas Oil Using ?-Acceptor Immobilized 
Polymers: Efficient Approach Towards Improving Hydrotreatment Technology .................................................................................486

Prachee Misra, Ajay K. Dalai, John Adjaye 
 

(220f) Characterization of Vacuum Residues Typical of Colombia with Supercritical Hexane ...........................................................488
Adan Y. León Sr., Martha Parra Sr., Alexander Guzman, Luis Hoyos, Dionisio Laverde, Cesar Mahecha 

 

(220g) Coke Formation During Pyrolysis of a Colombian Heavy Crude Oil Under In Situ Combustion Conditions .......................494
Laura Urán, Luisa Carvajal, Laura Gaviria, Alejandro Molina, Ding Wang, Eric Eddings 

 

(239a) Extracellular PHA Production from Woody Biomass....................................................................................................................508
Emma E Putman, Chenhui Liang, Yuanzhen Wang, Shijie Liu 

 

(239b) Strategies to Achieve High-Solid Enzymatic Hydrolysis of Pretreated Corn Stover..................................................................509
Wenhui Geng, Yongcan Jin, Hasan Jameel, Sunkyu Park 

 

(239c) Enzymatic Hydrolysis of Waste Rejects from OCC Mills – Effect of Minerals and Optimal Methods to 
Reduce Inhibition ...........................................................................................................................................................................................510

Byeong Cheol Min, Bandaru V. Ramarao 
 

(239e) Advances in Enzymes for Commercial Cellulosic Biomass Processing ........................................................................................511
Vinod Srinivasan 

 

(246a) Transient Heat and Mass Transfer Model of a Solar Thermochemical Reactor for CO2 Capture..........................................512
Leanne Reich, Terrence Simon, Wojciech Lipinski 

 

(246b) A New High Efficiency Solar Fuels Reactor Concept Based on a Liquid Metal Heat Transfer Fluid: 
Modeling and Efficiency Estimation ............................................................................................................................................................513

Cansheng Yuan, Yoshiaki Kawajiri, Asegun Henry 
 

(246c) Thermochemical Water Splitting: New Materials and High Preformance..................................................................................516
Jarret Colby, Henry Asegun 

 



(246d) Solar Thermochemical Hydrogen Production Efficiency with Kinetic Limitations ...................................................................521
Brian D. Ehrhart, Christopher L. Muhich, Ibraheam Alshankiti, Alan W. Weimer 

 

(246e) “Herycnite Cycle” Materials for Pseudo-Isothermal Solarthermal Water Splitting ..................................................................522
Christopher L. Muhich, Brian D. Ehrhart, Kayla Weston, Ibraheam Alshankiti, Charles B. Musgrave, Alan W. Weimer 

 

(246f) Joule-Enhanced Compact Porous Heat Exchanger for Solar Hydrogen Production..................................................................523
Moises Romero, Dennis Thomey, Jan-Peter Säck, Stefan Breuer, Martin Roeb, Christian Sattler 

 

(247a) Pyrochemical Technology -- Academic Roadmap and Path Forward for Used Fuel Reprocessing in the 
United States ...................................................................................................................................................................................................532

Supathorn Phongikaroon 
 

(247b) The Hanford River Protection Project Reference Integrated Flowsheet .....................................................................................533
Stuart T. Arm, Rose Russell, Reid Peterson, William R. Wilmarth 

 

(247e) Namp Radiochemistry Webinars—An Online Educational Resource .........................................................................................534
Patricia Paviet, John G. Griggs, Mansour Akbarzadeh, Berta Oates 

 

(249a) Coal and Biomass to Liquid Transportation Fuels: Process Synthesis and Global Optimization Strategies ..........................542
Alexander M. Niziolek, Onur Onel, Josephine A. Elia, Richard C. Baliban, Xin Xiao, Christodoulos A. Floudas 

 

(249b) Modeling of an Indirect Coal-Biomass to Liquids (CBTL) Plant with CO2 Capture and Storage (CCS) ..............................544
Yuan Jiang, Debangsu Bhattacharyya 

 

(249c) A Systems Approach for the Integration of Biorefineries with Conventional Refineries...........................................................545
Eleanna Andritsou, Marinella Tsakalova, Antonis C. Kokossis 

 

(249d) Superstructure Optimization for Catalytic Conversion of Lignocellulosic Biomass to Fermentable Sugars..........................546
Sercan Murat Sen, James A. Dumesic, Christos T. Maravelias 

 

(249e) Systematic Development of Fermentation and Downstream Processing Concepts for an Efficient Production 
of Itaconic Acid ...............................................................................................................................................................................................547

Kirsten Ulonska, Jörn Viell, Alexander Mitsos, Wolfgang Marquardt 
 

(249f) A Superstructure Approach for the Application of Waste Treatment Management in Biorefineries ......................................550
Aikaterini D. Mountraki, Marinella Tsakalova, Antonis C. Kokossis 

 

(261a) Interfacial Properties of Asphaltenes at Toluene-Water Interface ...............................................................................................552
Sharli Zarkar, Sanjoy Banerjee, Vincent Pauchard 

 

(261b) Experimental Study and Modeling of the Phase Behavior of Polydisperse Asphaltenes ...........................................................556
Mohammad Tavakkoli, Renato F. Evangelista, Fei Wang, Mohan Boggara, Francisco Vargas 

 

(261c) Moving Away from Critical Parameters: A New Approach to Asphaltenes................................................................................557
Michael P. Hoepfner 

 

(261d) Dynamic Structure Breakdown and Recovery in Model Wax Systems .......................................................................................558
James Smay, Deepika Venkataramani, Clint P. Aichele 

 

(261e) Reducing the Adhesion of Tetrahydrofuran Hydrates Using Durable Hydrate-Phobic CVD Polymers .................................559
Hossein Sojoudi, Karen K. Gleason, Gareth. H. McKinley 

 

(261f) Thermal Options for the Retrofit of Pipelines to Enable Transporting Heavier Oils .................................................................562
Emilio Diaz-Bejarano, Andrey Porsin, Aleksandr Kulikov, Sandro Macchietto 

 

(272a) New Approaches for the Processing of Oxygen Reduction Fuel Cell Catalysts ..........................................................................563
Hong Yang 

 

(272b) Novel Pt-Based Catalysts for the Oxygen Reduction Reaction .....................................................................................................564
Younan Xia 

 

(272c) Oxidation of Platinum Nickel Nanowires to Limit Displacement and Improve the Durability Characteristics 
of Oxygen-Reducing Electrocatalysts...........................................................................................................................................................565

Shaun M. Alia, Svitlana Pylypenko, Arrelaine A. Dameron, K. C. Neyerlin, Shyam S. Kocha, Bryan S. Pivovar 
 

(272d) Green Microwave-Assisted Synthesis of Aupd/C and Agpd/C Catalysts for Methanol Electrooxidation in 
Alkaline Media ................................................................................................................................................................................................567

Ana I. Casas 
 

(272e) One-Pot One-Step Synthesis of Metal/Intermetallic Nanoparticles Using Tandem Laser Ablation Synthesis 
in Solution (LASIS) and Chemical Reduction Method (CRM) .................................................................................................................577

Sheng Hu, Dibyendu Mukherjee 
 

(272f) Palladium Nanocrystals for Formic Acid Electro–Oxidation: The Effects of Facet and Twin Defect ......................................578
Sang-Il Choi, Younan Xia 

 

(272g) Synthesis and Evaluation of High Surface Area Carbon Porous Media for Hydrogen-Bromine Fuel Cell.............................579
Trung V. Nguyen, Venkata Yarlagadda 

 

(272h) High Performance Non Noble Metal Containing Catalyst for PEM Fuel Cell............................................................................580
Prasad Patel, Moni Kanchan Datta, Prashanth Jampani, Prashant N. Kumta 

 

(274a) Surface Grafting and Reactive Modification of Azlactone-Based Polymer Brushes ..................................................................581
S. Michael Kilbey, Bethany Aden, John F. Ankner, Bradley Lokitz 

 

(274b) pH and Thermo-Responsive Behavior of Amino (Meth)Acrylate Polymer Brushes on Silicon Substrates By 
in-Situ Ellipsometry and Atomic Force Microscopy ..................................................................................................................................582

Erick S. Vasquez, Shijie Ding, Keisha B. Walters 
 

(274c) Closed Batch iCVD of Ultra-Thin and Conformal Polymer Films ...............................................................................................583
Nan Chen, Christy D. Petruczok, Karen K. Gleason 

 

(274d) Effect of Oxygen on Admicellar Polymerization of Styrene on Silica Surfaces ..........................................................................584
Poh Lee Cheah 

 

(274e) Humidity-Dependent Compression-Induced Glass Transition of the Air-Water Interfacial Monolayers of 
Poly(D,L-lactic acid-ran-glycolic acid) (PLGA) ..........................................................................................................................................585

Hyun Chang Kim, You-Yeon Won 
 



(274f) iCVD Synthesis and Deposition of Polyglycidol As a Polymer Electrolyte in Dye Sensitized Solar Cells.................................586
Chia-Yun Hsieh, Kenneth K. S. Lau 

 

(274g) Photo-Definable, Low-k Polynorbornene Dielectric for Electronics Packaging .........................................................................587
B. K Mueller, J. M Schwartz, A. E Sutlief, Paul A. Kohl 

 

(274h) Imprinting of Metal Receptors into Layer-By-Layer Polyelectrolyte Films for Antifouling Applications..............................588
Sreenivasa Reddy Puniredd, Dominik Janczewski, Dewi Pitrasari Go, Xiaoying Zhu, Shifeng Guo, Teo Lay Ming Serena, Lee Siew 
Chen Serina, Lim Chin Sing, G. Julius Vancso 

 

(274i) Biocompatibility and Wear Properties of Polymer Coatings Created with Atmospheric Pressure Plasma .............................589
Susan Farhat, Mary Gilliam, Ali Zand, Cheryl Samaniego 

 

(274j) Enhanced Fog Water Collection from Wire Mesh Structures .......................................................................................................590
Justin A. Kleingartner, Maria Z. Tou, Gareth H. McKinley, Robert E. Cohen 

 

(275a) Brief Review of Catalytic Oxidative Coupling of Methane to Ethane and Ethene .....................................................................591
Evan J. Granite 

 

(275b) Reaction Studies on Na2WO4-Mn/SiO2 Catalyst for Oxidative Coupling of Methane ...............................................................594
Fnu Aseem, Geofrey Goldwin, Marlon Conato, Jeffrey D. Rimer, Michael P. Harold, Ken Blackmon 

 

(275c) Stabilization of ZnO in ZSM-5 for Methane Dehydroaromatization ...........................................................................................596
Yungchieh Lai, Götz Veser 

 

(275d) Oxidation of Methane and Ethane to Oxygenates Under Mild Aqueous Conditions Using ZSM-5 Catalysts ........................598
Graham J. Hutchings, Ceri Hammond, Michael Forde, Nikolaos Dimitratos, Robert Armstrong 

 

(275e) Development of a Two Beds Circulating Fluidized Bed Reactor System for Non-Oxidative Aromatization of 
Methane over Mo/HZSM-5 Catalyst ............................................................................................................................................................600

Zhanguo Zhang, Yuebing Xu, Yang Song, Yoshizo Suzuki 
 

(275f) Chemical Looping Reforming of Methane in the Presence of Core-Shell Redox Catalysts........................................................608
Luke Neal, Arya Shafiefarhood, Fanxing Li 

 

(281a) On the Development of a Novel Pressure Swing Reactor for the Production of Ammonia .......................................................609
Hanife Erden, Armin D. Ebner, James A. Ritter 

 

(281b) Hot-Gas Pressure Swing Adsorption for Drying Reactive Monomers .........................................................................................610
Shawn D. Feist, George J. Frycek, Bruce S. Holden, Christopher M. Jones, Timothy C. Frank 

 

(281c) Pilot Plant Evaluation Featuring High Temperature PSA-Oxygen Using Perovskite-Type Oxygen 
Adsorbent ........................................................................................................................................................................................................611

Jun Izumi, Tomoya Fujimine, Yoshinori Kameta 
 

(281d) Syngas Purification Using MIL-125(Ti)_NH2.................................................................................................................................613
Alexandre Ferreira, Maria João Regufe, Francisco Javier Alvarez Tamajon, Ana M. Ribeiro, U.- Hwang Lee, Young Kyu Hwang, 
Jong-San Chang, José Miguel Loureiro, Alírio E. Rodrigues 

 

(281e) Rapid Swing Adsorption/Desorption Using Polymer Supported Amine/Silica Hollow Fiber Sorbents for 
CO2 Capture ...................................................................................................................................................................................................614

Yanfang Fan, Ying Labreche, Fateme Rezaei, Ryan P. Lively, William J. Koros, Christopher W. Jones 
 

(281f) Do Performance Indicators Predict Adsorption Process Performance? the Case of Post-Combustion CO2 
Capture ............................................................................................................................................................................................................615

Arvind Rajendran, S. Farooq, Reza Haghpanah 
 

(281g) Development and Optimization of Temperature Swing Adsorption Cycles for CO2 Capture and Utilization.......................616
Lisa Joss, Matteo Gazzani, Marco Mazzotti 

 

(293a) Neural Network Controller for Regulation of a Water-Cooled Fuel Cell Stack .........................................................................617
Syed Misbahuddin, M. Y. El-Sharkh, Srinivas Palanki 

 

(293b) Cathode Filtration System Design and Optimization for PEM Fuel Cells ..................................................................................618
Guomin Xu, Bruce J. Tatarchuk 

 

(293c) Nickel-Based Anode with Microstructured MoO2 Internal Reformer for Liquid Hydrocarbon-Fueled 
SOFCs ..............................................................................................................................................................................................................619

Byeong Wan Kwon, Su Ha 
 

(293d) Design Considerations of Deployable Solar-Hydrogen Generators..............................................................................................620
Miguel Modestino, Claudia Rodriguez, Demetri Psaltis, Christophe Moser 

 

(293e) Design and Construction of a Fluidized Bed Gasifier.....................................................................................................................621
Edinson Yesid Peña Cabrera, Milad Alberto Florez Pereira Jr., Gabriel De Jesus Camarvo Vargas, Ismael Marquez Lasso Sr. 

 

(306a) The Effect of Types of Lignocellulosic Biomass on Autohydrolysis Liquor Inhibitor Composition .........................................622
Robert Narron, Qiang Han, Hou-Min Chang, Hasan Jameel, Sunkyu Park 

 

(306b) Potential of Alkaline Hydrogen Peroxide (AHP) As Softwood Forest Residue Pretreatment Method: 
Hemicellulose and Cellulose Conversion to Sugars and Chemicals..........................................................................................................623

Carlos Alvarez-Vasco, Xiao Zhang 
 

(306c) Comparative Techno-Economic Analysis of a Softwood Ethanol Process Featuring Post-Hydrolysis Sugars 
Concentration Operations and Continuous Fermentation with Cell Recycle .........................................................................................624

Steven J. Schneiderman, Raghu N. Gurram, Todd J. Menkhaus, Patrick C. Gilcrease 
 

(306d) Continuous Ethanol Fermentation with Microfiltration Cell Recycle Applied to a Concentrated, Solids-Free 
Softwood Hydrolysate ....................................................................................................................................................................................625

Steven J. Schneiderman, Gabriel T. Rensch, Todd J. Menkhaus, Patrick C. Gilcrease 
 

(306e) Engineering Neurospora Crassa for Improved Cellobionate Production from Cellulose..........................................................626
Amanda Hildebrand, Edyta Szewczyk, Takao Kasuga, Zhiliang (Julia) Fan 

 

(307a) A Techno-Economic Analysis of the Renewable Production of Phthalic Anhydride..................................................................627
Zhaojia Lin, Vladimiros Nikolakis, Marianthi G. Ierapetritou 

 

(307b) Techno-Economic Analysis for Upgrading Butanol to Hydrocarbon Fuel..................................................................................629
Ling Tao, Jennifer Markham 

 



(307c) 2013 NREL Design Report: Biochemical Conversion of Biomass-to-Hydrocarbons, Process Design and 
Economics ........................................................................................................................................................................................................630

Ryan Davis, Ling Tao, Eric C. D. Tan, Mary Biddy, Chris Scarlata, J. Jacobson, K. Cafferty, J. Ross, J. Lukas, D. Knorr, P. Schoen 
 

(307d) Continuous Production of Ethanol from Syngas in a Trickle Bed Reactor By Clostridium Ragsdalei ...................................633
Mamatha Devarapalli, Hasan K. Atiyeh, John R. Phillips, Randy S. Lewis, Raymond L. Huhnke 

 

(307e) Process Simulation Models Linking Biomass to Biofuel Experimental Outcomes with Supply Chain 
Optimization....................................................................................................................................................................................................634

Kwabena Darkwah, Sumesh Sukumara, Jeffrey R. Seay 
 

(307f) Process Intensification (PI) of CO Uptake: Cellular Biocomposites of Clostridium Ljungdahlii OTA1 
Immobilized By Aerosol Deposition on Paper.............................................................................................................................................641

Mark Schulte, Michael Flickinger 
 

(307g) Techno-Economic and Environmental Analysis of the Use of Different Biofuel Blends to Obtain Jet Biofuels .....................642
Valentina Aristizábal, Javier Davila Sr., Alvaro Gómez, Germán Aroca, Carlos A. Cardona 

 

(310a) A Combined Experimental and Theoretical Study for the Conversion of Carbon Dioxide to Carbon 
Monoxide on Noble Metal Impregnated Perovskite Structures ................................................................................................................654

Debtanu Maiti, Yolanda A. Daza, John N. Kuhn, Venkat R. Bhethanabotla 
 

(310b) Modified Sn Surfaces for the Electrochemical Reduction of CO2................................................................................................655
Jeremy Feaster, Etosha R. Cave, Toru Hatsukade, David N. Abram, Kendra P. Kuhl, Christopher J. Hahn, Thomas F. Jaramillo 

 

(310c) Plasmon-Enhanced Reverse Water Gas Shift Reaction over Au/TiO2 Catalyst ..........................................................................656
Insoo Ro, Aniruddha Upadhye, Xu Zeng, Hyung Ju Kim, Isabel Tejedor, Marc A. Anderson, James A. Dumesic, George W. Huber 

 

(310d) Surface Coverage of Reaction Intermediates during CO2 Electroreduction and Their Impact on Catalyst 
Performance ....................................................................................................................................................................................................658

Sneha A. Akhade, Wenjia Luo, Xiaowa Nie, Nicole Bernstein, Aravind Asthagiri, Michael J. Janik 
 

(310e) Synthetic Natural Gas Production By Catalytic Hydrogenation of CO2 over a Ru/γ-Al2O3 Catalyst for 
Renewable Energy Storage............................................................................................................................................................................659

Melis S. Duyar, Robert Farrauto 
 

(310f) DFT Studies on Facet Dependence of CO2 Electroreduction Path and Selectivity .....................................................................660
Xiaowa Nie, Wenjia Luo, Michael Janik, Aravind Asthagiri 

 

(310g) Catalytic Hydrogenation of Carbon Dioxide to Methane: Catalyst Synthesis and Kinetic Measurements .............................661
Franz Koschany, David Schlereth, Olaf Hinrichsen 

 

(311a) Hydrodeoxygenation of Bio-Oil over Pt Supported Catalyst:: Importance of Mesopores and Acidity....................................665
Yuxin Wang, Shengnian Wang, Jinhu Wu 

 
VOLUME 2 

 
(311b) Biofuels from Pyrolysis Oil: A Two-Step Hydrodeoxygenation Process......................................................................................666

Hannes Pucher, Nikolaus Schwaiger, Roland Feiner, Lisa Ellmaier, Peter Pucher, Matthäus Siebenhofer 
 

(311c) Ni-Cu Catalyzed Transfer Hydrogenation of p-Cresol and Biomass Pyrolysis Oils ...................................................................682
Hari Prasad Reddy Kannapu, Charles A. Mullen, Akwasi A. Boateng 

 

(311d) Techno-Economics of Formate Assisted Pyrolysis..........................................................................................................................683
Hamad Almohamadi, William J. Desisto, Clayton Wheeler 

 

(311e) Fatty Acid Methyl Esters from Soybean Oil with Honeycomb Monolithic Catalysts.................................................................684
David Baah, Kyung C. Kwon, Nader Vahdat, Jonathan C. Mbah 

 

(311f) Bio-Oil Streams in the Current Fast Pyrolysis – Catalytic Upgrading Route of Producing Renewable Liquid 
Fuel from Biomass ..........................................................................................................................................................................................685

Mariefel V Olarte, Douglas C Elliott, Gary G Neuenschwander, Leslie Rotness, John R Cort, Sarah D Burton, Asanga B 
Padmaperuma, Corinne Drennan, Alan H Zacher 

 

(311g) Conversion, Selectivity and Yield Optimization of the Simultaneous Liquid-Phase Synthesis of Isobutene 
and Isoamylenes with Ethanol over Amberlyst 35TM..................................................................................................................................701

Rodrigo Soto, Carles Fité, Eliana Ramírez, Roger Bringué, Fidel Cunill 
 

(312a) Unrevealing the Mechanism of the WGS Reaction over Au/CeO2-FeOx/Al2O3 Catalysts .......................................................704
José Antonio Odriozola, Tomás Ramirez-Reina, Miriam González-Castaño, Svetlana Ivanova, Miguel Angel Centeno 

 

(312b) Fe-Promoted Au/Rutile for the Water-Gas Shift Reaction............................................................................................................706
Yanran Cui, Kaiwalya D. Sabnis, Viktor Cybulskis, Zhenglong Li, M. Cem Akatay, W. Nicholas Delgass, Fabio H. Ribeiro 

 

 (312c) Elucidating the Fundamental Structure-Performance Relationships of H2 Production By Cu/Cr/Fe Water-
Gas Shift (WGS) Catalysts ............................................................................................................................................................................707

Minghui Zhu, Tulio Rocha, Robert Schlogl, Israel E. Wachs 
 

(312d) Water-Gas Shift Reaction on Catalysts Prepared Using Supercritical Fluid Deposition ..........................................................708
Christy Wheeler West, Jacob W. Deal, Blake Corey, Phong Le 

 

(312e) Alkali-Promoted Atomic Pt-Ohx Species on “Active” or “Inert” Supports Catalyze the Low-Temperature 
Water-Gas Shift Reaction..............................................................................................................................................................................709

Ming Yang, Lawrence Allard, Jun Huang, Maria Flytzani-Stephanopoulos 
 

(315a) Engineering Aspects of an Actinide/Lanthanide Separation Concept Based on the Oxidation of Americium........................710
Jack D. Law, Bruce J. Mincher, Troy G. Garn, Richard Tillotson, Mitchell Greenhalgh, Nicholas Schmitt 

 

(315b) Electrodeposition of Fission Platinoids in Ionic Liquids for Nuclear Waste Management........................................................711
Sujan Shrestha, Eriugen Gjoka, Tyrone K. Shillingford, Elizabeth J. Biddinger 

 

(315c) Use of Protonated Zeolites for Nuclear Waste Disposal .................................................................................................................712
Prashant Bagri, Michael Simpson 

 



(315d) Adsorption of Iodine and Water on Molecular Sieve 3A ...............................................................................................................713
Ronghong Lin, Yue Nan, David W. Depaoli, Lawrence L. Tavlarides 

 

(315e) Understanding Melter Feed Rheology during Conversion to Glass: Effects of Foaming and Silica 
Dissolution .......................................................................................................................................................................................................714

Jaehun Chun, Jose Marcial, Pavel Hrma, Michael Schweiger 
 

(319a) Effect of Temperature on Asphaltene Deposition in Flow-Lines ..................................................................................................715
Seyma Aslan, Abbas Firoozabadi 

 

(319b) Analysis and Simulation of Reactive Dissolution of Carbonate Rocks with Gelled and Emulsified Acids ..............................716
Priyank Maheshwari, Vemuri Balakotaiah 

 

(319c) Study of Petrophysical and Mineralogical Changes in Reactive CO2 Systems ............................................................................717
Hyukmin Kweon, Christian Payne, Milind Deo 

 

(319d) Methane Hydrate Dissociation in Presence of Kinetic Hydrate Inhibitor through Experiments and 
Molecular Dynamics Simulation...................................................................................................................................................................726

Asheesh Kumar, Nilesh Choudhary, Praveen Linga, Sudip Roy, Rajnish Kumar 
 

(319f) Comparative Analysis of Monoethylene Glycol (MEG) Recovery Systems..................................................................................736
Alexandre M. Teixeira, José L. Medeiros, Ofélia Q. F. Araújo 

 

(337a) Hydrogenation of Hydroxymethylfurfural Using a Ruthenium Coated Polymeric Membrane Reactor .................................746
John P. Stanford, Peter H. Pfromm, Mary E. Rezac 

 

(337b) Material Properties and Operating Configurations of Membrane Reactors for Propane Dehydrogenation..........................747
Seung-Won Choi, Christopher W. Jones, David S. Sholl, Sankar Nair, Jason S. Moore, Yujun Liu, Ravindra S. Dixit, John G. 
Pendergast 

 

(337c) An Economic Performance Evaluation Study Under Uncertainty for Pd-based Catalytic Membrane Reactor 
Modules Used for H2 Production .................................................................................................................................................................748

Liang-Chih Ma, Nikolaos Kazantzis, Ed Ma 
 

(337d) Membrane-Based Thermocatalytic Destruction of Chemical Warfare Agents...........................................................................749
Majid Monji, Richard J. Ciora, Doug Parsley, Paul K. T. Liu, Fokion N. Egolfopoulos, Theodore Tsotsis 

 

(337e) Performance of Reduction-Tolerant Sr0.7Ba0.3Fe0.9Mo0.1O3-δ Multichannel Hollow Fiber Membrane Reactor 
for Partial Oxidation of Methane .................................................................................................................................................................750

Jiawei Zhu, Zhengkun Liu, Wanqin Jin 
 

(339a) Molecular Modeling of Polymer Electrolyte Membrane for Fuel Cell .........................................................................................751
Seung Soon Jang 

 

(339b) Enhancing ORR Activity and Durability Via Employing TiO2-Based Supports for Pt Nanoparticles ...................................752
Yong-Tae Kim 

 

(339c) Nanoscale Design of Electrocatalysts for Alkaline Fuel Cell and Electrolyzer Applications .....................................................753
Reza Kavian, Seung Woo Lee 

 

(339d) Effect of Titanium Doping on the Structure and Catalytic Activity of Molybdenum Dioxide for the 
Reforming of Liquid Hydrocarbons.............................................................................................................................................................754

Qian He, Oscar Marin-Flores, M. Grant Norton, Su Ha 
 

(339e) Hierachically Structured Mesoporous Carbons As Fuel Cell Electrode Materials.....................................................................756
Kwong-Yu Chan, Chunzhen Yang, Ming Zhou, Chi-Ying Vanessa Li 

 

(339f) Molybdenum Doped Titanium Oxide As a Novel Support for Enhanced Oxygen Reduction Reaction ...................................757
Bing Joe Hwang, Trung-Thanh Nguyen, Mon-Che Tsai, Chun-Jern Pan, Wei-Nien Su 

 

(342a) Lead Chalcogenide Quantum Dot Arrarys for Next Generation Photovoltaics..........................................................................758
Joseph M. Luther 

 

(342b) Periodic Nanostructured CdS/PbS Quantum Dot Solar Cells in Substrate Configuration .......................................................759
Kevin M. McPeak, Ava Faridi, Aurelio Rossinelli, Michael Heinrich, Sriharsha Jayanti, Daniele Braga, Christian D. Van Engers, 
Yaroslav Romanyuk, David J. Norris 

 

(342c) Interfacial Modification of CdSe-Based Quantum Dot Solar Cells for Rapid Hole Scavenging ...............................................760
James G. Radich, Nevin Peeples, Pralay Santra, Prashant V. Kamat 

 

(342d) CdTe Nanocrystals in Ink-Based Photovoltaics: A Study of Grain Growth and Device Architecture.....................................761
Ryan W. Crisp, Matthew G. Panthani, Dmitri V. Talapin, Joseph M. Luther 

 

(342e) Enhancement of Optoelectronic Quality and Solar Cell Efficiency from Cu2ZnSn(SxSe1-x)4 Absorbers By 
Controlling Crystallization and Sintering with S, Se, Sns, and Snse Volatile Species ............................................................................762

B. Selin Tosun, Hugh W. Hillhouse 
 

(342f) Nanoparticle-Based Earth-Abundant Cztsse and Cztgesse Solar Cells: Current Progress and Efficiency 
Limitations ......................................................................................................................................................................................................764

Charles J. Hages, Wei-Chang Yang, Nathaniel J. Carter, Eric A. Stach, Thomas Unold, Rakesh Agrawal 
 

(342g) Thin Films from Nanocrystals Synthesized in the Gas Phase and Coated By Atomic Layer Deposition: A 
Case Study of Transparent Conducting ZnO..............................................................................................................................................766

Elijah Thimsen, Andrew Wagner, Melissa Johnson, K. Andre Mkhoyan, Uwe R. Kortshagen, Eray S. Aydil 
 

(344a) Overview of the U.S. DOE Fossil Energy Advanced Energy Systems Program..........................................................................767
Richard Dennis, Jared Ciferno 

 

(344b) Status of CO2 Capture Technologies ...............................................................................................................................................768
Abhoyjit S. Bhown 

 

(344c) Accelerating Materials Discovery and Development for Fossil Energy Applications Using High-Throughput 
Computation....................................................................................................................................................................................................769

David S. Sholl 
 

(344d) Advanced CO2 Capture As a Source for Oil and Gas Applications.............................................................................................770
Teresa Grocela 

 



(348a) Development of Low-Cost Catalysts for the Destruction of Tars Generated in the Biomass Synthesis Gas 
(syngas) Production Process ..........................................................................................................................................................................771

Xianchum Zhu, R. Mark Bricka 
 

(348b) Progress in Automated Modeling of Biomass Derived Fuels: Updating Reaction Families and Rate 
Calculation Rules ............................................................................................................................................................................................772

Fariba Seyedzadeh Khanshan, Richard H. West 
 

(348c) Hydropyrolysis of Lignin Using Pd/HZSM-5 ..................................................................................................................................773
Oliver Jan, Ryan Marchand, Luiz C. Anjos, Eranda Nikolla, Fernando Resende 

 

(348d) Continuous Operation of a Hydothermal Biorefinery ...................................................................................................................774
Michael T. Timko, Geoffrey Tompsett, Hsi-Wu Wong, Jhongwoo Peck 

 

(348e) Catalytic Epoxidation of Propylene Glycol and Its Acetates .........................................................................................................775
Arati Santhanakrishnan, Dennis J. Miller, Lars Peereboom 

 

(348f) Reactive Distillation Process for the Production of Furfural from Xylose Using Solid Acid Catalysts ....................................778
Pranit Metkar, Eric Till, Sourav Sengupta, David Corbin, Carmo Pereira, Keith Hutchenson 

 

(348g) Kinetic Modeling of Cellulose Deconstruction via Acid Hydrolysis .............................................................................................779
Sribala Gorugantu, Vinu Ravikrishnan 

 

(352a) Using Soybean Derived Crude Glycerol As Co-Digestate in Sewage Sludge Anaerobic Digester to Increase 
Biogas Production...........................................................................................................................................................................................790

Steven Nartker, Michelle Ammerman, Michael Stogsdill, Jennifer Aurandt, Olivia Hayden, Chad Antle 
 

(352b) Kinetic Modeling of Hydrothermal Liquefaction of Algal Biomass .............................................................................................791
Harvind Kumar Reddy, Tapaswy Muppaneni, Sundaravadivelnathan Ponnusamy, Thinesh Selvaratnam, Barry Dungan, Nagamany 
Nirmalakhandan, Tanner Schaub, Francisco Holguin, Peter Lammers, Wayne Voorhies, Shuguang Deng 

 

(352c) Utilization of Solid Residual Wastes Arising from Woody Biomass Gasification .......................................................................792
Thawatchai Maneerung, Zhanyu Yang, Sibudjing Kawi, Chi-Hwa Wang 

 

(352d) Toxicity Assessment of Bottom Ash from Biomass and Sewage Sludge Co-Gasification ..........................................................793
Le Rong, Koon Gee Neoh, Yen Wah Tong, Chi-Hwa Wang 

 

(352e) Single-Step Synthesis of Biodiesel from Crude Jatropha curcas Oil Using Chlorosulfonic Acid Catalyst ..............................794
Hanif A Choudhury, Pulkit Srivastava, Vijay Moholkar, Sai Gu 

 

(357a) The Effect of Dispersant on the Oil Droplet Size Distribution in Multiphase Plume from an Accidental 
Release: CFD with Population Balance Model............................................................................................................................................795

Abhijit Rao, Rupesh K. Reddy, Krishnaswamy Nandakumar 
 

(357b) Morphology and Release Kinetics Parameters of Mercury in Coal Gangue ...............................................................................808
Libao Yin, Peixin Wu, Zhengyang Gao 

 

(357c) Use of Ldpe Passive Samplers for Monitoring PAHs in the Water Column of a Suburban, Freshwater Oil-
Spill Site ...........................................................................................................................................................................................................816

James W. Rice, Travis Bals, Eric M. Suuberg, Robert Burgess 
 

(357d) Residual Solvent Release from Froth Treatment Tailings.............................................................................................................817
Yuming Xu, Tadeusz Dabros, Jianying Wu, Jianmin Kan 

 

(357e) A Microscopic Analog of Saturated Soil for the Study of Colloid-Facilitated Transport of Contaminants.............................818
Yang Guo, Jingwei Huang, Ning Wu, Keith B. Neeves, Xiaolong Yin 

 

(357f) Micro and Macro-Heterogeneities Effects on Transport of Pollutants in Porous Media: Fundamental 
Modeling Aspects............................................................................................................................................................................................819

Rocio Tijaro-Rojas, Yung Way Liu, Pedro E. Arce 
 

(357g) Experimental Study the Influence of Bromine, Iron on Particulate Mercury Formation .........................................................820
Qisheng Xu, Peixin Wu, Shaokun Lv, Zhengyang Gao 

 

(357h) Impacts of Particle-Based Dispersants on Benzene Bioavailability and on Toxicity Using Artemia 
Franciscana As a Model Organism ..............................................................................................................................................................827

Megan A. Creighton, April Rodd, J René Rangel-Méndez, Charles Vaslet, Agnes Kane, Robert Hurt 
 

(365a) Quantitative Structure-Activity Relationship (QSAR) Study on Carbonyl Inhibition of Microbial 
Fermentation ...................................................................................................................................................................................................828

Maobing Tu, Dongxu Cao, Rui Xie 
 

(365b) Acid Extraction of the Phytate from Various Corn Ethanol Coproducts....................................................................................829
Qiyang He, Jing Gan, Hongjian Lin, Aravindan Rajendran, Mi Yan, Yan Yang, Bo Hu 

 

(365c) Fragmentation of Organosolv Lignin By Fenton Reaction Facilitates Production of Lignin Derived Mucolic 
Acid and Aromatic Compounds....................................................................................................................................................................830

Zhaohui Tong, Jijiao Zeng, Chang Geun Yoo, Xuejun Pan, Wilfred Vermerris, Fei Wang 
 

(365d) Pd-Catalyst Assisted Organosolv Process to Isolate Ethanol Organosolv Lignin Retaining Compatible 
Characteristics for Producing Lignin Monomeric Compounds................................................................................................................831

Hoyong Kim, Han-Seob Jeong, Su-Yeon Lee, Joon Weon Choi, In Gyu Choi 
 

(365e) An Efficient Approach to Solely Biomass-Derived p-Xylene and Terephthalic Acid .................................................................832
Zhaohui Tong, Fei Wang 

 

(365f) Lipid Production from Lignocellulosic Biomass Via a Newly Isolated Oleaginous Fungal Strain ............................................833
Yan Yang, Mi Yan, Jing Gan, Aravindan Rajendran, Hongjian Lin, Qiyang He, Bo Hu 

 

(366a) Techno-Economic Analysis of a Novel Indirect Coal-Biomass to Liquids (CBTL) Plant Integrated with a 
Combined Cycle Plant and CO2 Capture and Storage (CCS) ..................................................................................................................834

Yuan Jiang, Debangsu Bhattacharyya 
 

(366b) A Framework for Defining the Economic Feasibility of Cellulosic Biofuel Pathways ...............................................................835
Tristan Brown, Mark Mba Wright 

 



(366c) An Optimization-Based Framework for Design of Renewable Energy Processes Under Uncertainty: 
Application to Biorefineries...........................................................................................................................................................................836

Aryan Geraili, Jose A. Romagnoli 
 

(366d) Production of Syn-Crude from Biomass/Oil Shale Using a Moving Bed Downdraft Reactor...................................................838
Hassan Golpour, Joseph D. Smith 

 

(366e) Predicting the Properties of Torrefied Biomass with a Three-Stage Chemical Kinetics Model ................................................839
Jordan Klinger, Ezra Bar-Ziv, David R. Shonnard 

 

(366f) Process Synthesis for Biomass Torrefaction.....................................................................................................................................840
Jeffrey A. Herron, Daniel E. Resasco, Christos T. Maravelias 

 

(366g) Hydrogen Production and Gasification from Biomass: Challenges and Strategies ....................................................................841
Carlos A. Cardona, Carlos A. García, Juan B. Restrepo 

 

(368a) Catalysts for Electroreduction of CO2 to CO .................................................................................................................................849
Paul J. A. Kenis, Molly Jhong, Sichao Ma, Claire Tornow, Andrew A. Gewirth, Stepehn Lyth, Naotoshi Nakashima 

 

(368b) Electrocatalysts for CO2 Electroreduction in Ionic Liquids .........................................................................................................850
Elizabeth J. Biddinger, Alexandros Karaiskakis, Kata Kozma, Sujan Shrestha 

 

(368c) Electrochemical Reduction of Carbon Dioxide on Molybdenum Disulfide Edges ......................................................................851
Mohammad Asadi, Bijandra Kumar, Amirhossein Behranginia, Amin Salehi-Khojin 

 

(368d) Electrochemical Reduction of CO2 Using Copper Oxide Derived Catalysts ..............................................................................852
Gregory Griffin, Joel Nino G. Bugayong 

 

(368e) Molybdenum Carbide As Alternative Catalysts to Precious Metals for Highly Selective Reduction of CO2 to 
CO ....................................................................................................................................................................................................................853

Marc D. Porosoff, Jingguang G. Chen 
 

(368f) Nanoporous Ag for Electrocatalytic CO2 Reduction ......................................................................................................................854
Feng Jiao 

 

(368g) Design of Frustrated Lewis Pair Functionalized Metal Organic Frameworks for CO2 Hydrogenation .................................855
Jingyun Ye, J. Karl Johnson 

 

(369a) High Yield Production of Furfural from Hemicellulose Hydrolyzates Using a Facile Hybrid Enzyme-
Chemo-Catalytic Technology ........................................................................................................................................................................856

Siamak Alipour, Patricia Relue, Sridhar Viamajala, Sasidhar Varanasi 
 

(369b) One Step Process for Production of Bio-BTEX and Bio-LPG from Biomass Derivative...........................................................857
Sungtak Kim, Michael Mayeda, Erdem Sasmaz, Jochen Lauterbach 

 

(369d) Production and Analysis of Pyrolysis Oils from the Fluidized-Bed Co-Pyrolysis of Agricultural Plastic 
Waste and Biomass Mixtures ........................................................................................................................................................................858

Christina Dorado, Charles A. Mullen, Akwasi A. Boateng 
 

(369e) Conversion of Caffeine and Lipids in Catalytic Fast-Pyrolysis of Spent Coffee Grounds .........................................................859
Ari Fischer, Shoucheng Du, George M. Bollas 

 

(369f) Application of Thermal Analysis for Measuring Total Lipid Contents in Large Scale Cultivation of 
Freshwater Microalgae ..................................................................................................................................................................................861

Bongmun Kang 
 

(370a) Steam Reforming of Methanol Over Nanostructured Pt/TiO2 and Pt/CeO2 Catalysts .............................................................868
Joan Papavasiliou, Alexandra Paxinou, Stylianos Neophytides, George Avgouropoulos 

 

(370b) Influence of the Preparation Method in Ru-Ni Catalysts for Dry Reforming of Methane ........................................................870
José Antonio Odriozola, Andrea Alvarez, Anne Cecile Roger, Miguel Angel Centeno 

 

(370c) Combustion Synthesis of Copper-Nickel Catalysts for Hydrogen Production from Ethanol ....................................................872
Anand Kumar, Anchu Ashok, Yussuf Kuty, Rahul R. Bhosale, L. J. P. Van Den Broke 

 

(370d) High Heat Transfer, Low Pressure Drop Structured Catalytic Reactors for Steam Methane Reforming ..............................882
Juray De Wilde 

 

(370e) A Bayesian Approach to Reduced Order Modeling in Catalytic Steam Reformation................................................................883
Evan Ford, David Mebane 

 

(370f) Characterization and H2 Production Performance of Cu and Zn Encapsulated MCM-41, TiO2 and CeO2 
Catalysts ..........................................................................................................................................................................................................887

Vishwanath Deshmane, Richard Abrokwah, Sri Lanka Owen, William Dade, Debasish Kuila 
 

(370g) Molybdenum Based-Catalysts for the Reforming of Liquid Hydrocarbons for Fuel Cell Applications ..................................888
Oscar Marin-Flores, Qian He, Su Ha, M. Grant Norton 

 

(371a) Synthesis of New Semicrystalline Block Co-Polymer Membranes for Artificial Photosynthesis ..............................................889
Christina G. Rodriguez, Nathaniel A Lynd 

 

(371b) The Role of Ion Exchange Membranes and Operating Parameters in Selective Removal of Monovalent or 
Divalent Ions in Electrodialysis Process.......................................................................................................................................................890

Leila Karimi, Abbas Ghassemi, Hiren Raval 
 

(371c) Structure/Property Relationships in Polymer Membranes for Water Purification and Energy Applications ........................891
Geoffrey M. Geise 

 

(371d) Development of Nanostructured Polyelectrolyte-Based Membranes with Enhanced Permeability and Ion 
Rejection ..........................................................................................................................................................................................................892

Oishi Sanyal, Anna Sommerfeld, Ilsoon Lee 
 

(371e) Investigating Antifouling Properties of Zwitterionic Carboxybetaines from Molecular Dynamics 
Simulations ......................................................................................................................................................................................................893

Hongbo Du, Xianghong Qian 
 

(372a) A Kinetic Study for Denitration of Nitric Acid Solutions By Formic Acid ..................................................................................894
Thong Hang, James E. Laurinat 

 



(372b) Pilot-Scale Testing of the Glyocolic-Nitric Acid Flowsheet ...........................................................................................................895
Dan P. Lambert, J. David Newell 

 

(372c) Molecular Dynamics Simulations and Vapor Pressure Osmometry Studies of Tri-n-Butyl Phosphate for 
Liquid-Liquid Extraction ..............................................................................................................................................................................896

Quynh N. Vo, Liem Dang, Hung D. Nguyen, Mikael Nilsson 
 

(372d) Equilibrium and Kinetic Modeling for Gas Separations in Nuclear Fuel Reprocessing............................................................897
Austin Ladshaw, Sotira Yiacoumi, Costas Tsouris, David Depaoli, Ronghong Lin, Lawrence L. Tavlarides 

 

(372e) Conversion of Nuclear Waste Melter Feed to Glass: Mathematical Model of Cold Cap ...........................................................898
Richard Pokorny, Pavel Hrma, Albert A. Kruger 

 

(377a) Adsorbent Screening for Post-Combustion Carbon Capture Based on Optimum VSA Process Performance: 
A Simple Method Based on Equilibrium Isotherm Properties .................................................................................................................899

Maninder Khurana, S. Farooq 
 

(377b) In-Situ Formation of Mesoporous Silica Nanoparticles in Polymer Hollow Fiber Sorbents for CO2/N2 Gas 
Separation........................................................................................................................................................................................................900

Ali A. Rownaghi, William J. Koros 
 

(377c) Separation of Carbon Dioxide and Methane over Rb- and Cs-ZK-5 Zeolites .............................................................................901
Tom Rémy, David Danaci, Sunil A. Peter, Leen Van Tendeloo, Sarah Couck, Jin Shang, Christine E. A. Kirschhock, Johan A. 
Martens, Gino Baron, Paul A. Webley, Joeri Denayer 

 

(377d) Evaluation of Polyethylenimine Grafted and Polyallylamine Dendrimer Grafted Mesocellular Silica Foam 
Promoted By Surfactants for Post-Combustion CO2 Capture .................................................................................................................903

Sowmya Karunakaran, Joo Youp Lee, Can Li, Jinsoo Kim 
 

(377e) MgO-Based Sorbent Promoted with KNO3 for CO2 Capture at Medium Temperatures ........................................................904
Anh-Tuan Vu, Keon Ho, Chang-Ha Lee 

 

(377f) CaO Based Sorbents for CO2 Capture – Influence of Metal Ions As Dopants ............................................................................905
Krishna Reddy Gunugunuri, Panagiotis Smirniotis 

 

(377g) Extending the Concept of Parasitic Energy By Introducing Water Competition .......................................................................906
Johanna M. Huck, Lennart Joos, Li-Chiang Lin, Adam H. Berger, Abhoyjit S. Bhown, Karsten Reuter, Berend Smit 

 

(377h) Assessing the Stability of Amine-Based Hollow Fiber Sorbents to Flue Gas Impurities in Post-Combustion 
CO2 Capture ...................................................................................................................................................................................................907

Fateme Rezaei, Yanfane Fan, Ying Labreche, Ryan Lively, William J. Koros, Christopher W. Jones 
 

(378a) Detailed Thermo-Hydraulic Modelling of Crude Oil Heat Exchangers: Abnormal Fouling Behaviour Due to 
Inorganic Deposits ..........................................................................................................................................................................................908

Emilio Diaz-Bejarano, Francesco Coletti, Sandro Macchietto 
 

(378b) An Integrated Software Framework for the Simulation, Monitoring, Design and Retrofit of HEAT 
Exchanger Networks Subject to Fouling......................................................................................................................................................909

Francesco Coletti, Sandro Macchietto 
 

(378d) An Insight to the Fischer Tropsch Reaction ....................................................................................................................................910
Suraj Gyawali, Purnima Kharidehal, Daniela S. Mainardi 

 

(378e) CFD Modeling of Bioreactor Designs ...............................................................................................................................................911
Ronald Shaver, Dinesh Arora, Ralph Gillespie, Earl Solis, Josh Silverman, Luan Nguyen 

 

(378f) Feasibility Analysis of Methanol Fuel Processors with Flexible Waste Heat Recovery Schemes ..............................................912
Veni Indah Christiana, Po-Chih Kuo, Wei Wu, Ya-Yan Zhou, Yi-Shun Chiu 

 

(380a) A Novel Reactor Type for Autothermal Reforming of Diesel Fuel and Kerosene ......................................................................913
Joachim Pasel, Remzi Can Samsun, Andreas Tschauder, Ralf Peters, Detlef Stolten 

 

(380b) Pyrochlore (A2B2O7) Based Catalysts for Hydrogen Production By Hydrocarbon Reforming ..............................................919
Devendra Pakhare, Jeff Harrison 

 

(380c) Hydrogen Production from Renewable and Waste Oils.................................................................................................................920
Girish Srinivas, Steven Gebhard, Robert Copeland, Jeff Martin 

 

(380d) Heat-Integrated Steam Reformer for Hydrogen Production ........................................................................................................921
Saurabh A. Vilekar, Christian Junaedi, Kyle Hawley, Dennis Walsh, Subir Roychoudhury 

 

(380e) Development of Diesel Pre-Reformer for Methane Rich Gas Production....................................................................................922
Joongmyeon Bae, Sangho Lee, Minseok Bae, Sai P. Katikaneni 

 

(380g) Desulfurization of Associated Gas for Solid Oxide Fuel Cell Applications..................................................................................939
Feraih Alenazey, Yousef Alyousef, Santosh Gangwal 

 

(380h) Sulfatrap Sorbents for Effective Sulfur Removal for Fuel Cells: Dimethyl Sulfide, Mercaptan and COS 
Adsorption .......................................................................................................................................................................................................940

Gökhan Alptekin, Ambalavanan Jayaraman, Matthew Schaefer 
 

(380i) Ultra-Deep Desulfurization of Hydrocarbon Fuels Using TiO2 and Ag-TiO2 Adsorbents Assisted By UV 
Irradiation .......................................................................................................................................................................................................941

Xueni Sun, Bruce J. Tatarchuk 
 

(381a) The Chemistry of the “Herycnite Cycle” Solarthermal Water Splitting Reactions....................................................................942
Christopher L. Muhich, Kayla Weston, Darwin Arifin, Anthony H. McDaniel, Eric N. Coker, Charles B. Musgrave, Alan W. 
Weimer 

 

(381b) Hydrogen Production from Biomass Via Microbial Electrolysis..................................................................................................943
Alex Lewis, Abhijeet P. Borole 

 

(381c) The Power of Electricity & Chemicals Co-Production...................................................................................................................944
Abdulrahman Albassam, Vasilios Manousiouthakis 

 

(381d) Low Temperature H 2 Generation from Thermochemical Water-splitting Reaction Using Complex Redox 
Materials ..........................................................................................................................................................................................................945

Rajesh V. Shende, Vinod S. Amar, J. Puzsynski 
 



(392a) Design Principles for Quantum Dot-Based Photocatalysts for Water Splitting ..........................................................................946
Doh C. Lee 

 

(392b) Morphological Modification of TiO2 Films By Polyethyleneglycol (PEG) and Their Photoelectrochemical 
Performance in the Presence of Glycerol As a Hole Scavenger ................................................................................................................947

Muhammad Ibadurrohman, Klaus Hellgardt 
 

(392c) Photoelectrochemical Water Reduction of a Copper(I) Oxide Photocathode Made Using an Inkjet Printing 
Approach .........................................................................................................................................................................................................949

Menaka Jha, Venkat Vendra, Corine Finney, Jericho Raymond, Delaina A Amos 
 

(392d) Tightly Adhered Ta3N5 Nanotube Arrays As a Photoanode for Solar Water Splitting .............................................................950
Peng Zhang, Tuo Wang, Jinlong Gong 

 

(392e) ZnO Supported Ultrathin Au Nanowires for Photoelectrocatalytic Applications.......................................................................954
Annamalai Leelavathi, Giridhar Madras, N Ravishankar 

 

(394a) Organometal Halide Perovskite Solar Cells Featuring Inorganic Hole Conductors ..................................................................955
Jeffrey A. Christians, Prashant V. Kamat 

 

(394c) In Situ Formation of Submicrometer Pore Scattering Layer for Dye-Sensitized Solar Cells ....................................................963
Su-Jin Ha, Jun Hyuk Moon 

 

(394d) All-Polymer Solar Cells: Structure-Property-Performance Relationships of New n-Type Polymer 
Semiconductors ...............................................................................................................................................................................................964

Ye-Jin Hwang, Taeshik Earmme, Samson A. Jenekhe 
 

(394e) High-Efficiency Graphene-Based Flexible Organic Solar Cells ....................................................................................................965
Sehoon Chang, Hyesung Park, Jing Kong, Tomás Palacios, Silvija Gradecak 

 

(394f) Nanostructured Plasmonic Cathodes for Enhanced Performance of Organic Solar Cells .........................................................966
Beau J. Richardson 

 

(394g) Comparing Electron Recombination Via Interfacial Modifications in Dye-Sensitized Solar Cells ..........................................967
Luping Li, Shikai Chen, Cheng Xu, Yang Zhao, Kirk J. Ziegler 

 

(403a) Supercritical Water Hydrocarbon Mixing in Complex 3-D Mixer Geometry Under Partially-Miscible 
Conditions........................................................................................................................................................................................................968

Ashwin Raghavan, Ping He, Ahmed F. Ghoniem 
 

(403b) Towards More Accurate Transport Models for Non-Ideal Mixtures of Hydrocarbons and Supercritical or 
Near-Critical Water Using Generalized Maxwell-Stefan Expression ......................................................................................................969

Ping He, Ashwin Raghavan, Ahmed F. Ghoniem 
 

(403c) Experimental Study on Catalytic Hydroprocessing of Oxi-Solubilized Asphaltenes in Water .................................................970
Parsa Haghighat, Pedro Pereira 

 

(403d) Hydrocarbon Products from Supercritical Water Partial Oxidation of Benzene Between 375 to 440°C ................................978
Jonathan E. Wenzel, Endel Maricq, Ali Zand 

 

(403e) Catalytic Hydrothermal Liquefaction of a Microalgae in a Two-Chamber Reactor..................................................................979
Le Yang 

 

(403f) Advances in Fast Hydrothermal Liquefaction of Microalgae ........................................................................................................980
Julia L. Faeth, Jacqueline Jarvis, Amy M. McKenna, Phillip E. Savage 

 

(403g) Facilitation of High Value Products during Liquefaction of Wastewater Cultivated Algae......................................................981
Griffin W. Roberts, Marie-Odile P. Fortier, Belinda S. M. Sturm, Susan M. Stagg-Williams 

 

(410a) Self Sustaining Treatment for Active Remediation (STAR): Design and Implementation at a Coal-Tar 
Impacted Site...................................................................................................................................................................................................982

Len A. De Vlaming 
 

(410b) Exergetic Analysis in Performance Evaluation and Process Synthesis of Refrigeration System in an 
Ethylene Plant .................................................................................................................................................................................................991

Ha Dinh, Jian Zhang, Qiang Xu 
 

(430a) Engineering of Acidithiobacillus Ferrooxidans for Application in a Novel Non-Photosynthetic Electrofuel 
Production Platform.......................................................................................................................................................................................992

Xiaozheng Li, Sudipta Majumdar, Timothy Kernan, Roel Mercado, Alan C. West, Scott A. Banta 
 

(430b) Scalable Production of Mechanically Tunable Block Polymers from Sugar ...............................................................................993
Mingyong Xiong, Deborah Schneiderman, Frank S. Bates, Marc A. Hillmyer, Kechun Zhang 

 

(430c) Engineering Yarrowia Lipolytica As a Platform for the Biomodification of Native Lipids into Diverse 
Oleochemicals..................................................................................................................................................................................................994

Andrew Hill, Kelly Markham, Rebecca Knight, Jarrett Miller, Mariam Jamoussi, Hal Alper 
 

(430d) Metabolic Engineering of an Oleaginous Yeast for Cost-Effective Lipid Production ................................................................995
Kangjian Qiao, Gregory Stephanopoulos 

 

(430e) Engineering Alternative and Non-Natural Routes to Aromatic Alcohols ....................................................................................996
Brian Thompson, Shawn Pugh, Rebekah McKenna, David R. Nielsen 

 

(430f) Combinatorial Pathway Optimization and Metabolic Engineering for Increased Production of the Anti-
Malarial FR900098 .........................................................................................................................................................................................997

Todd Freestone, Huimin Zhao 
 

(430g) Improving Clostridial ABE Fermentation with Signaling Molecules...........................................................................................998
Nicolaus Herman, Wenjun Zhang 

 

(430h) Engineering S. Cerevisiae for Production of Cis,Cis-Muconic Acid ............................................................................................999
Miguel Suastegui, Zengyi Shao 

 

(431a) Study of the Effect of Alkali Distillation Liquid on Simultaneous Saccharification and Co Fermentation 
(SSCF) of Alkaline Pretreated Solid State Fermented Sweet Sorghum Bagasse with Zymomonas Mobilis .....................................1000

Menghui Yu, Shizhong Li, Jihong Li, Ting Cui, Zhixing Zhou 
 



(431b) Multi-Scale Investigation for the Effect of Mechanical Refining for Pretreated Lignocellulosic Biomass on 
the Subsequent Enzymatic Hydrolysis .......................................................................................................................................................1001

Junyeong Park, Wenhui Geng, Kabindra Kafle, Brandon W. Jones, Seong H. Kim, Sunkyu Park 
 

(431c) Effect of Temperature on Pelletizing SPORL Pretreated Forest Biomass and Subsequent Enzymatic 
Saccharification and Fermentation ............................................................................................................................................................1002

Jingzhi Zhang, Andrea Laguna, Craig Clemons, Michael P. Wolcott, Rolland Gleisner, J. Y. Zhu 
 

(431d) Optimization of Operating Conditions of Aerobic Digester for Effective Conversion of Biomass to Bio-Gas ......................1003
Saima Suleman, Muhammad Suleman Tahir, Sajid Mahmood 

 

(431e) Life Cycle Assessment of Lignin-Derived Chemicals from Catalytic Reaction of Candlenut Nutshells with 
Methanol........................................................................................................................................................................................................1004

Mahdokht Montazeri, Evan Beach, Matthew J. Eckelman 
 

(433a) Technical, Economic and Environmental Viability of Offshore CO2 Reuse from Natural Gas By Dry 
Reforming ......................................................................................................................................................................................................1010

Bruna Lima, Ofélia Araújo, José L. Medeiros, Claudia Morgado 
 

(433b) Improved CO2 Capture Process : Rich Vapor Recompression with Split Flow .......................................................................1021
Jaeheum Jung, Yeong Su Jeong, Chonghun Han 

 

(433c) Development of CO2 Capture and Utilization Technologies for Alkaline Wastes for Building Waste-to-
Resource Supply Chain: Theoretical Consideration ................................................................................................................................1022

Shu-Yuan Pan, Pen-Chi Chiang, Elisa G. Eleazar, Andrew Chiang, E-E Chang, Yi-Hung Chen 
 

(433d) CO2 Fixation through Carbonation of Waste Cement and Concrete ........................................................................................1023
Atsushi IIzuka, Akihiro Yamasaki, Motoki Inoue, Miyuki Noguchi 

 

(433e) Technological Trends in CO2 Capture, Transport and Utilization ............................................................................................1024
Rita M. B. Alves, Fernanda M. Fontes, José L. Medeiros, Ofélia Q. F. Araújo 

 

(433f) Effects of Contaminants to Physical Solvents for Pre-Combustion CO2 Capture ....................................................................1039
Fan Shi, Brian Kail, Hunaid Nulwala, Nicholas Siefert, David Luebke 

 

(434a) Structuring Pd/ZnO Catalyst for Methanol Steam Reforming ...................................................................................................1040
Mario Montes, Ion Velasco, Oihane Sanz, José Antonio Odriozola, Luis M. Gandia 

 

(434b) Effect of Methanol Concentration on the Performance of Cuox/CeO2 Catalysts for Coprox ................................................1042
José Antonio Odriozola, Sandra Palma, Oscar H. Laguna, Francisca Romero-Sarria, Miguel Angel Centeno, Mario Montes 

 

(434c) Evaluation of Iron Oxide Supported Reactive Materials for Thermochemical Water Splitting .............................................1044
Samantha Roberts, Justin J. Dodson, Helena E. Hagelin-Weaver 

 

(434d) Graphene Oxide Quantum Dots As Media for Hydrogen Generation from Photocatalytic Water Splitting........................1045
Te-Fu Yeh, Hsisheng Teng 

 

(434e) Investigation of NiO Based Oxygen Transfer Materials: A Promising Material for Chemical Looping Steam 
Methane Reforming......................................................................................................................................................................................1046

Lishil Silvester, Eleni Heracleous, Andy Antzara, Angeliki Lemonidou, Dragomir Bukur 
 

(434f) Transition Metal Carbide-Graphene Nanocomposites for Hydrogen Evolution Reaction.......................................................1049
Seok Ki Kim, Yang Qiu, Yinjia Zhang, Ronald Michalsky, Robert H. Hurt, Andrew A. Peterson 

 

(434g) A Hybrid Solar-Redox Process for Hydrogen and Liquid Fuel Co-Production – Redox Material 
Development and Process Analyses ............................................................................................................................................................1050

Fanxing Li, Feng He 
 

(438a) Pyrolysis and Char Gasification Studies of Municipal Solid Waste (MSW) .............................................................................1051
Sireesha Aluri, Pradeep K. Agrawal, Dr John Muzzy, Carsten Sievers, Derrick W Flick, Brien Stears, John Henley 

 

(438c) Rice Husk As Solid Fuel for Annular Dual-Tube Moving Bed Reactor in Chemical Looping Combustion..........................1052
Hsuan-Chih Wu, Young Ku, Hsin-Hsien Tsai, Yu-Lin Kuo, Yao-Hsuan Tseng 

 

(438d) Oil Sorbent from Plastic Wastes .....................................................................................................................................................1053
Junaid Saleem, Alireza Bazargan, John Barford, Gordon McKay 

 

(438e) Waste to Energy: Reaction Engineering Routes to Waste Gasification for Sustainable Living Environments.....................1067
Joshua M. Cmar, Shreya Adhikari, Stephen A. Reeves, Charles F. Tillie, Jorge E. Gatica 

 

(438g) Pyrolysis of Plastic Wastes...............................................................................................................................................................1068
H Li, O Masek, A Harper, R. Ocone 

 

(438h) Analysis of the Production of Biofertilizers from Colombian Lignocellulosics Feedstocks .....................................................1069
Valentina Hernández, Laura V. Daza, Miguel Rojas, Eulogio Castro, Carlos A. Cardona 

 

(438i) Production of Renewable Aromatic Hydrocarbons from Waste Coffee Cups over Zeolites Via Catalytic 
Pyrolysis.........................................................................................................................................................................................................1080

Honghong Shi, Nader Mahinpey, Rico Silbermann, Aqsha Aqsha 
 

(438j) Integrated Waste Treatment Management in Lignocellulosic Biorefineries ..............................................................................1082
Aikaterini D. Mountraki, Marinella Tsakalova, Antonis C. Kokossis 

 

(438k) Process Simulation of Integrated Liquid-State and Solid-State Anaerobic Digestion of Dairy Manure and 
Crop Residues ...............................................................................................................................................................................................1083

Jaya Sundaram, Sudhagar Mani, Keshav Das 
 

(438l) A Two-Stage Process for Converting Waste Plastics into Energy ...............................................................................................1084
Hsi-Wu Wong, Jhongwoo Peck 

 

(440a) Framework for the Design and Optimization of Biorefinery Networks .....................................................................................1085
Ana Torres, Tanmay Chaturvedi, Zayna Al-Husseini, Iwona Cybulska, Mette Thomsen, Jens Schmidt, George Stephanopoulos 

 

(440c) A Mathematical Programming Approach to Apply Total Site Analysis in Integrated Biorefineries .....................................1086
Konstantinos A. Pyrgakis, Antonis C. Kokossis 

 

(440d) Cost Estimation for Early-Stage Synthesis and Design of Biorefinery Networks .....................................................................1087
Peam Cheali, Krist V. Gernaey, Gürkan Sin 

 



(440e) Optimal Simultaneous Production of Biodiesel (FAEE) and Bioethanol from Switchgrass ....................................................1089
Mariano Martín, Ignacio E. Grossmann 

 

(440f) Optimal Design and Synthesis of Integrated Algal Biorefinery for Biofuel and Chemical Production Under 
Economic and Environmental Criteria ......................................................................................................................................................1091

Jian Gong, Fengqi You 
 

(440g) Design of Raceway Ponds for the Production of Algae Biomass .................................................................................................1094
Soumya Yadala, Selen Cremaschi 

 

(442a) Fundamental Investigation of Divided Wall Distillation through Pilot Column .......................................................................1095
Bailee Roach, R. Bruce Eldridge 

 

(442b) Plethora of Dividing Wall Columns for Fully Thermally Coupled Distillation.........................................................................1096
Gautham Madenoor Ramapriya, Mohit Tawarmalani, Rakesh Agrawal 

 

(442d) Thermodynamic Efficiency and Remixing Effect on a Thermally Coupled Extractive Distillation Sequence......................1098
Karoline Brito, Marcella Figueirêdo, W. B. Ramos, E. R. P. Brito 

 

(442e) Process Modeling of Hybrid Forward Osmosis-Distillation Desalination Systems ...................................................................1105
Xingshi Zhou, Daniel Gingerich, Jeffrey J. Siirola, Meagan Mauter 

 

(442f) Petlyuk and DWC Distillation Columns: Separation Possibilities Assessment ..........................................................................1106
Hector A. Forero, Juan B. Restrepo, Yuri A. Pisarenko, Carlos A. Cardona 

 

(444a) Catalytic and Technological Aspects of Reforming Methanol to Electricity inside a Fuel Cell ..............................................1108
George Avgouropoulos 

 

(444b) A 5 Kwel Propylene Glycol Microchannel Fuel Processor As Hydrogen Source for Fuel Cells .............................................1109
Jochen Schuerer, David Tiemann, Athanassios Ziogas, Gunther Kolb 

 

(444c) Biogas Steam and Oxy-Steam Reforming Reactions over Me/CeO2–Based (Me = Rh, Pt, Ni) Structured 
Cordierite Monoliths ....................................................................................................................................................................................1110

Antonio Vita, Giuseppe Cristiano, Cristina Italiano, Lidia Pino, Stefania Specchia 
 

(444d) Production of High-Purity Hydrogen from Glycerol for Fuel Cell Applications......................................................................1113
Devinder Mahajan, Hazem Tawfik, Yue Hung, Scott Turn, Ofei D. Mante 

 

(444e) Production of Hydrogen from High BTU Natural Gas By Non-Thermal Plasma ....................................................................1115
Lyman Frost, Joseph Hartvigsen, Elango Elangovan 

 

(444f) Kinetic Modeling of Decomposition Reactions in Novel Microplasma Reactors .......................................................................1116
Peter J. Lindner, R. S. Besser 

 

(444h) Steam Reforming of Bio-Oil Model Compounds for Sustainable Hydrogen Production ........................................................1117
Kepa Bizkarra, V. L. Barrio, J. Requies, P. L. Arias, J. F. Cambra 

 

(447a) Completing the Carbon Cycle through Gas Fermentation of Carbon Residues to Fuels and Chemicals ..............................1125
Derek W. Griffin 

 

(447b) Fermentation-Based Propionic Acid Production: An Industrial Perspective on the Progress, Technical 
Challenges and Future Outlook ..................................................................................................................................................................1126

Chris Stowers, Brad Cox, Brandon Rodriguez 
 

(447c) The C1 Expression System - An Industrial Scale Platform for Enzymes and Other Proteins.................................................1127
Danai Brooks 

 

(447e) Process Engineering of Stem Cell Metabolism for Large-Scale Expansion and Differentiation in Bioreactors....................1128
Sébastien Sart, Spiros N. Agathos, Yan Li 

 

(447f) Simultaneous Encapsulating of Anti-Inflammatory Drugs in Poly-Lactide-Co-Glycolide Nanoparticles..............................1129
Laura Victoria Español Mariño, Maria Veronica Carranza Oropeza, Maria Aurora Prado, Jesus Santamaria, Manuel Arruebo, 
Victor Sebastian 

 

(447g) A Kind of Cane Sugar Production System.....................................................................................................................................1130
Rong-Zhen Lin, Heqing Liu, Sun-Qi Liao, Yuge Yang, Han-Min Yang, Bu Ma 

 

(454b) Virus-Templated Nanostructured Titania-Lead Sulfide Heterojunction Solar Cells...............................................................1137
Noémie-Manuelle Dorval Courchesne, Matthew T. Klug, Po-Yen Chen, Victor J. Cantu, Kevin J. Huang, Angela M. Belcher, Paula 
T. Hammond 

 

 (454c) Photonic Curing of Ligand-Capped CuInSe2 Nanocrystals ........................................................................................................1138
C. Jackson Stolle, Taylor B. Harvey, Brian A. Korgel 

 

(454d) Selenization of Automated, Ultra-Sonic Spray-Deposited Cu(In,Ga)Se2 Nanocrystal Films for Photovoltaics ...................1139
Taylor B. Harvey, Franco Bonafe, Ty Updegrave, Cherrelle Thomas, Sirish Kamarajugadda, C. Jackson Stolle, Douglas Pernik, 
Jiang Du, Brian A. Korgel 

 

(454e) Polymer Electrolyte Integration Via iCVD for Applications in Dye Sensitized Solar Cells .....................................................1140
Yuriy Y. Smolin, Steven Farrell, Sruthi Janakiraman, Masoud Soroush, Kenneth K. S. Lau 

 

(454f) Diffusion Mechanism of Na in Molybdenum Thin Films for Improving Cu(In,Ga)Se2 Solar Cell Efficiency .......................1142
Robert V. Forest, Erten Eser, Brian E. McCandless, Robert W. Birkmire, Jingguang G. Chen 

 

(473a) Carbon Capture and Biofuel Production through Microalgae ...................................................................................................1143
Saroj S. Baral, Kaustub Singh, Prabudh Sharma 

 

(473b) Applying the Attainable Region Approach to Biogas Production ..............................................................................................1144
Ralph Muvhiiwa 

 

(473c) Impacts of Thermal Processing on the Physical and Chemical Properties of Renewable Crude Oil......................................1160
Laibao Zhang, Anandavalli Varadarajan, Erick S. Vasquez, Keisha B. Walters 

 

(474a) Calcium Pretreatment and the Resulting Compositional Changes in Pyrolysis Oils................................................................1161
Paige Case, M. Clayton Wheeler, William J. Desisto 

 

(474b) Pyrolysis of Woody Residues: Impact of Mineral Content..........................................................................................................1162
Kristiina IIsa, Alan H Zacher, Robert Sykes, Fernando Preto, Benjamin Bronson 

 

(474c) Effects of Biomass Inorganic Elements on Catalytic Fast Pyrolysis over HZSM-5 ..................................................................1163
Charles A. Mullen, Akwasi A. Boateng 

 



(474d) Empirical Approaches to Predict Fast-Pyrolysis Products By Feedstock Characterization and Py-MBMS 
Analysis ..........................................................................................................................................................................................................1164

Hoyong Kim, Carlos Aizpurua, Xueyong Ren, Stephen Kelley, Hasan Jameel, Sunkyu Park 
 

(474e) Levulinate and Formate Salt Reactions during Thermal Deoxygenation (TDO)......................................................................1165
Scott Eaton, M. Clayton Wheeler 

 

(474f) In-Situ Catalytic Upgrading of Pyrolysis Vapors in a Bench-Scale Fluidized Bed Reactor .....................................................1166
Ravishankar Mahadevan, Rajdeep Shakya, Sneha Neupane, Sushil Adhikari 

 

(476a) Red Mud Catalyzed Pyrolysis of Olive Mill Wastewater Sludge ................................................................................................1167
Foster Agblevor, Hamza Abdellaoui, Kamel Halouani 

 

(476d) Oil Derived from Biomass: Qualitative and Quantitative Analysis of Oxygenates ..................................................................1168
Mareifel V Olarte, Asanga B Padmaperuma, Sarah D Burton, Suh-Jane Lee, Teresa Lemmon, Corinne Drennan, Jack Ferrell, Earl 
Christensen, Steve Deutch, Lisa Fouts 

 

(476c) Porous Graphitized Carbon Supported Catalysts for Lignin Depolymerization in Hydrothermal Conditions ....................1169
Xiaomin Wang, Keliang Wang, Zhengrong Gu 

 

(476b) Biological Conversion of Methane: A Comprehensive Review ...................................................................................................1170
Kyle Stone, Q. Peter He, Jin Wang 

 

(476e) Modeling and Thermodynamic Properties Measurements of Levoglucosan for Process Design, Simulation, 
and Optimization in the Production of Pyrolitic Biofuel .........................................................................................................................1172

Erlin Sapei, Tiago L. P. Galvão, Inês M. Rocha, Maria D. M. C. Ribeiro Da Silva, Manuel A. V. Ribeiro Da Silva 
 

(476g) Thermogravimetic Analysis and Fast Pyrolysis of Milkweed......................................................................................................1173
Foster A. Agblevor, Seung-Soo Kim 

 

(483a) Alternate Fuel Synthesis in Supercritical Solvents .......................................................................................................................1174
Anant Sarve, Mahesh Varma, Shriram Sonawane 

 

(483b) Production of Biodiesel from Michigan Soybean Oil Using Supercritical Methanol with Acetic Acid ..................................1175
Jonathan E. Wenzel, Jason Davis, Endel Maricq, Michael Stogsdill, Ali Zand 

 

(483c) Biodiesel Production from Vegetal Oil and Ethanol Via Transesterification in Supercritical Conditions ............................1176
Victor Sidi Neto, Joao G. R. Poco 

 

(483f) Promoting Efficient Adsorbent Bed Operation through Direct in-Situ Monitoring for Desulfurization of 
Distributed Energy Resources.....................................................................................................................................................................1194

Paul S. Dimick, Hongyun Yang, Travis Williams, Stephen Milton, Kylie Webb, Taylor Neumann, Bruce Tatarchuk 
 

(487a) Engineering Zymomonas Mobilis for Efficient Pentose Sugar Utilization ................................................................................1195
Kori Dunn, Christopher V. Rao 

 

(487b) Engineering Cyanobacteria As Sustainable Biotechnology Platforms through Synthetic Biology Tools ..............................1197
Cheryl Immethun, Kenneth Ng, Ying-Chiang Lee, Ben Waldron-Feinstein, Tae Seok Moon 

 

(487c) Construction and Degradation Properties of Fusion Enzymes Composed of Bacterial Expansin and 
Endoglucanase ..............................................................................................................................................................................................1198

Kazunori Nakashima, Koji Endo, Naomi Shibasaki-Kitakawa, Toshikuni Yonemoto 
 

(487d) Characterization of a Butanol Producing Mutant of Clostridium Pasteurianum Evolved on Crude Glycerol ....................1200
Nicholas R. Sandoval, Keerthi P. Venkataramanan, Matthew T. Ralston, Eleftherios T. Papoutsakis 

 

(487e) Microbial Consortia for Algal-Based Biofuel: Modeling and Optimization ..............................................................................1201
Sohrab Zendehboudi, Kai Hoeffner, P. I. Barton 

 

(487f) Determining Conditions of Optimal Functionality and Substrate Specificity of Alginate Lyases from Vibrio 
Splendidus 12B01 and 13B01 ......................................................................................................................................................................1202

Geethika Yalamanchili, Mathew Plutz, Ahmet Badur, Christopher V. Rao 
 

(487g) Yarrowia Lipolytica: A Novel Bioproduction Platform to Utilize Xylose, Biomass Hydrolysates, and Lignin-
Derived Compounds .....................................................................................................................................................................................1203

Murtaza Shabbir-Hussain, Hayden Campbell, Jeremy Fowler, Sarah Knowles, Joseph Redzikowski, Mark A. Blenner 
 

(487h) Adaptive Evolution of Bacteria Improves Growth on Aqueous Co-Products from Hydrothermal 
Liquefaction of Microalgae Nannochloropsis Oculata .............................................................................................................................1204

Michael C. Nelson, Henry Y Wang, Xiaoxia Nina Lin 
 

(488a) Impact of Cellulose Allomorph on Enzymatic Saccharification..................................................................................................1206
Ting Cui, Jihong Li, Zhipei Yan, Shizhong Li, Menghui Yu 

 

(488b) Bio-Inspired Magnetic Pollen Particles Tailored with Adherents for Tuning Adhesion Strength and Optical 
Properties ......................................................................................................................................................................................................1207

Haisheng Lin, Jie Wu, Michael C. Allen, Donglee Shin, J. Carson Meredith, Dimitri D Deheyn 
 

(488c) Nanocomposites from Modified Lignin ..........................................................................................................................................1208
Zhe Zhang, Yulin Deng 

 

(488e) Synthesis of pH-Sensitive Core-Shell Latex with Biobased Dendrimer Via Miniemulsion Polymerization ..........................1209
Zhaohui Tong, Suguna Jairam 

 

(492a) Predictive Modeling for Understanding Biomass Upgrade over Metal Surfaces......................................................................1210
Vassili Vorotnikov, Dionisios G. Vlachos 

 

(492b) Catalytic Hydrothermal Decarboxylation of Unsaturated Fatty Acids with Ptsnx/C ..............................................................1211
Thomas Yeh, Ryan Hockstad, Suljo Linic, Phillip E. Savage 

 

(492c) Continuous Catalytic Ketonization and Hydrodeoxygenation of Water Extracted Fast Pyrolysis Oils Using 
Iron Oxides ....................................................................................................................................................................................................1212

James Kastner, Roger Hilten, Justin Weber, Justin Hargreaves 
 

(492d) Kinetics and Mechanisms of Lignin Model Compound Reactions over a Hydrotalcite-Derived Copper 
Catalyst ..........................................................................................................................................................................................................1214

Susannah L. Scott, Zachary Jones, Bryan Goldsmith, Baron Peters 
 



(492e) An Examination of the Intrinsic Activity and Stability of Various Solid Acids during the Catalytic 
Decarboxylation of γ-Valerolactone ...........................................................................................................................................................1215

Jesse Q. Bond, Aimee B. Kellicutt, Roozbeh Salary, Omar A. Abdelrahman 
 

(492f) Mechanistic Pathways and Requirements for Alkanal Deoxygenation on Solid Brønsted Acid Catalysts.............................1216
Fan Lin, Ya-Huei (Cathy) Chin 

 

(492g) Fundamental Insights and Similarities Between Homogeneous and Heterogeneous Catalysis in Biomass 
Conversion.....................................................................................................................................................................................................1218

Vinit Choudhary, Andre Anderko, Ana B. Pinar, Samir H. Mushrif, Vladimiros Nikolakis, Nebojsa Marinkovic, Anatoly I. Frenkel, 
Raul F. Lobo, Stanley I. Sandler, Dionisios G. Vlachos 

 

(500a) Micro-Structured Reactors for Fuel Processing ...........................................................................................................................1219
Gunther Kolb 

 

(500b) Annular Micro-Channel Reactors; Efficent and Scalable CH4-Steam Reformers...................................................................1220
Peter Bossard, Luis Breziner, Casey Quenzel, Holly Butcher, Benjamin A. Wilhite 

 

(500c) Sorption-Enhanced Variable Volume Membrane Reactor for Hydrogen Production from Methane: 
Modeling and Experimental Characterization..........................................................................................................................................1221

David M. Anderson, Peter A. Kottke, Thomas Yun, Andrei G. Fedorov 
 

(500d) A Novel TPOX-Based “Swiss-Roll” Fuel Reformer .....................................................................................................................1225
Chien-Hua Chen, Howard Pearlman, Paul Ronney 

 

(500e) Characterization and Mechanistic Study of Dry Reforming of Methane over Rh Substituted Lanthanum 
Zirconate (La2Zr2O7) Pyrochlores ............................................................................................................................................................1226

Devendra Pakhare, Viviane Schwartz, Daniel J. Haynes, Victor Abdelsayed, Dushyant Shekhawat, James J. Spivey 
 

(500f) Oxygen-Enhanced Water Gas Shift over Bimetallic Catalysts for More Efficient Hydrogen Production .............................1227
Chunshan Song, Junichiro Kugai, Elise B. Fox 

 

(500g) Fabrication of Compact Catalytic Membrane Reactor Using Nanosize Catalysts and Atomic Layer 
Deposition ......................................................................................................................................................................................................1228

Shuai Tan, Shannon Mahurin, Stephen N. Paglieri, Dongmei Li 
 

(512a) Role of Redox Electrolyte on the Performance of CdSe Based Quantum Dot Solar Cell ........................................................1229
Vidhya Chakrapani 

 

(512b) A Complete, Deterministic Model of Carbon Nanotube-Based Near Infrared Photovoltaics .................................................1230
Darin Bellisario, Rishabh Jain, Zachary Ulissi, Michael S. Strano 

 

(512c) Doped TiO2 Based Core-Shell Structures for High Efficiency Hybrid Solar Cells ...................................................................1233
James Dorman, Martin Putnik, Matthias Noebels, Thomas Pfadler, Jonas Weickert, Andreas Wisnet, Christina Scheu, Lukas 
Schmidt-Mende 

 

(512d) Magnetic Assembly of a Nickel Capped Zinc Oxide Nanorod Network for Use As DSSC Working Electrode ....................1234
Roger Chang, Kemakorn Ithisuphalap, Ilona Kretzschmar 

 

(512e) Use of Mesoporous Titania Thin Films with Controlled Pore Orientation in Photovoltaic Applications ..............................1235
Suraj Nagpure, Stephen E. Rankin 

 

(512f) Integration of Photosystem I Proteins into Solid-State Solar Cells .............................................................................................1236
Maxwell Robinson, Patrick Wellborn, Evan Gizzie, David Cliffel, G. Kane Jennings 

 

(521a) Invited Talk: Hybrid Electrodes for Electrochemical Energy Storage ......................................................................................1237
Jodie Lutkenhaus, Ju-Won Jeon, Hyosung An, Jared Mike, Se Ra Kwon, Rafael Verduzco 

 

(521b) Solid-State Siloxane Polymer Electrolyte for Lithium-Air (O2) Batteries.................................................................................1238
Chibueze Amanchukwu, Yang Shao-Horn, Paula T. Hammond 

 

(521c) Controlled Self-Assembly and Ionic Conductivity Via Interfacial Modification of Lithium-Doped Block 
Polymers ........................................................................................................................................................................................................1240

Thomas H. Epps III, Wei-Fan Kuan, Ellen H. Reed 
 

(521d) Morphology of Nanoscale Hydrated Channels and Water Management in Block Copolymer Electrolyte 
Membranes ....................................................................................................................................................................................................1241

Xi Chelsea Chen, David Wong, Sergey Yakovlev, Keith Beers, Kenneth H. Downing, Nitash P. Balsara 
 

(521e) Enabling High-Energy Density Supercapacitors with Conducting Polymer/Redox Biopolymer Composite 
Electrodes ......................................................................................................................................................................................................1243

Samuel Leguizamon, Kryssia P. Diaz, Julian Velez, Mark C. Thies, Mark E. Roberts 
 

(521f) Radical Polymers As Transparent Conductors in Organic Photovoltaic and Thermoelectric Applications..........................1244
Bryan W. Boudouris, Lizbeth Rostro, Aditya G. Baradwaj, Edward P. Tomlinson 

 

(521g) Membranes for Generation of Fuels from Sunlight......................................................................................................................1245
Nathaniel A Lynd 

 

(521h) Highly Efficient All-Polymer Solar Cells : How to Control Polymer Blend Morphology........................................................1246
Taeshik Earmme, Ye-Jin Hwang, Samson A. Jenekhe 

 

(521i) Domain Compositions and Fullerene Aggregation Govern Charge Photogeneration in Polymer/Fullerene 
Solar Cells......................................................................................................................................................................................................1247

Sameer Vajjala Kesava, Zhuping Fei, Adam Rimshaw, John Asbury, Martin Heeney, Enrique D. Gomez 
 

(528a) Experimental and Modeling Study of 2-Butene and Isobutene Pyrolysis ..................................................................................1248
Kun Wang, Stephanie M. Villano, Anthony M. Dean 

 

(528b) Predictive Kinetic Modeling of Formation of Aromatics during Pyrolysis of Alcohol Fuels...................................................1250
Shamel S. Merchant, Aäron G. Vandeputte, Ruben De Bruycker, Marie-Françoise Reyniers, Kevin M. Van Geem, William H. Green 

 

(528c) The Role of Aerosols in Hypergolic Ignition ..................................................................................................................................1251
Craig D. Needham, Phillip R. Westmoreland 

 

(528d) Effect of Non-Thermal Product Energy Distributions on Ketohydroperoxide Decomposition Kinetics ...............................1252
Claude Franklin Goldsmith, Michael P. Burke, Yuri Georgievskii, Stephen J. Klippenstein 

 



(528e) Molten Salt Pyrolysis of Waste Polystyrene...................................................................................................................................1254
Muteb Awaji, Abdulaziz Alamer, Ravindra Datta, Michael T. Timko 

 

(528f) Development of an Improved Kinetic Mechanism for the Pyrolysis of Anisole in H2 Environment .......................................1255
Yogesh Koirala, Stephanie M. Villano, Anthony M. Dean, Hans-Heinrich Carstensen, Marie-Françoise Reyniers, Guy B. Marin 

 

(528g) Recombination and Addition Reactions Kinetics of Resonantly-Stabilized Free Radicals ......................................................1258
Kun Wang, Stephanie M. Villano, Anthony M. Dean 

 

(532a) Efficient Hydrogen Storage: LOHC Vs. Other Technologies......................................................................................................1259
Wolfgang Arlt, Patrick Adametz, Karsten Müller 

 

(532b) The Effect of High-Penetration Renewable Energy on Electricity Prices and Emissions ........................................................1260
Shisheng Huang, Xiaohui Liu, Lynette Cheah, Kristin Wood, James Dietz, Joseph Pekny 

 

(532c) Thermodynamic Analysis of Hydrogen Storage in Metal Hydrides ...........................................................................................1261
Patrick Adametz, Karsten Müller, Wolfgang Arlt 

 

(532d) The Impacts of Regional Natural Gas Prices on the Deployment of Renewable Energy Systems ..........................................1262
Wesley Cole, Patrick Sullivan, Carolyn Davidson 

 

(532e) Redox Flow Batteries with a Double Ion-Exchange Membrane Design .....................................................................................1264
Ke Gong, Xiaoya Ma, Kevin Kuttler, Shuang Gu, Yushan Yan 

 

(532f) Life Cycle Optimization on Sustainable Design of Cellulosic Biopower Supply Chains...........................................................1265
Dajun Yue, Fengqi You 

 

(533a) Effects of Feedstock, Collection Method and Post-Condensation Filtration on the Stability of Pyrolysis Oil.......................1268
Anandavalli Varadarajan, Andres F. Chaparro, Keisha B. Walters 

 

(533b) The Effect of Hydrogen-Donor Agent in Catalytic Pyrolysis of Lignin to Hydrocarbons .......................................................1269
Xianglan Bai, Shuai Zhou, Robert C. Brown 

 

(533c) Effect of Operating Parameters on the Fast Pyrolysis of Pakistani Maize Stalk in Bubbling Fluidized Bed 
Reactor...........................................................................................................................................................................................................1270

Khurram Shahzad, Mahmood Saleem, Najaf Ali, Arshad Chughtai 
 

(533d) Characterization of Aqueous Phase Bio-Oil Derived from Switchgrass Pyrolysis ...................................................................1279
Shoujie Ren, X. Philip Ye, Abhijeet P. Borole, Pyoungchung Kim, Niki Labbe 

 

(533e) Fast Pyrolysis of Lignocellulosic Biomass By 2-Step Approach for Producing Fractionated Bio-Oil Products....................1288
Justinus A. Satrio, Nicole L. Hammer, John Starcevich, Rene Garrido, Charles G. Coe 

 

(533f) The Influence of Biomass Components and Pretreatments (Hot-Water Extraction and Electron Beam 
Irradiation) on Biomass Pyrolysis/ Catalytic Pyrolysis ............................................................................................................................1289

Ofei D. Mante, Thomas Amidon, Arthur Stipanovic, Suresh P. Babu 
 

(536a) Process Engineering for the Esterification and Product Separation in Electrochemical Conversion of CO2 
to Chemicals ..................................................................................................................................................................................................1290

Yizu Zhu, Narayanappa Sivasankar, Emily Cole, Jerry Kaczur, Ashby Rice 
 

(536b) Solar Thermochemical Conversion of CO2 into Synthetic Fuels Via Ferrite Based Redox Reactions ..................................1291
Rahul Bhosale, Ivo Alxneit, Anand Kumar, Ljp Van Den Broeke, Mehak Jilani, Jamila Folady, Dareen Dardor, Shahd Gharbia, 
Mashail Shaif Alfakih, Noura Nabil Elshrbajy, Mahsa Tarsad, Fatima Abdulaqder Almkhyari 

 

(536c) pH Effect on Growth Mechanism of Nannochloropsis Oculata in the Study of CO2 Capture Process..................................1299
Muhammad Ilyas, Shaikh Razzak 

 

(536d) Feasibility Study on CO2 Storage and Waste Valorization for Cement Replacement Using Steelmaking Fine 
Wastes ............................................................................................................................................................................................................1306

Pen-Chi Chiang, Kuan-Wei Chen 
 

(536e) A Novel Fluidized Bed Hydrator for Steam Reactivation of Calcium-Based CO2 Sorbents: Parametric 
Studies on Operating Velocity and Effect of Calcination Conditions.....................................................................................................1308

Alan Wang, Niranjani Deshpande, William Wang, L.-S. Fan 
 

(539a) Thermophysical Surrogate Model Development of Transportation Kerosene Fuels ...............................................................1309
Elaheh Khani, Chien-Pin Chen 

 

(539b) Sulfur Removal Strategies for Biodiesel Production ....................................................................................................................1310
Marc Privitera 

 

(539c) Molecular-Level Interactions in the Design of Reversible and Recyclable Flocculants............................................................1311
Kathryn Morrissey, Chunlin He, Rebeccah Chapman, Lucjan Zolnierowski, Mark P. Stoykovich 

 

(539d) Pour Point Calculation for Fuels and Lubricants in Different Model Systems.........................................................................1312
Marcello Padaro, Alexandra Göbel, Marcel A. Liauw 

 

(539f) Oxidative Sulfur Removal for Distributed Energy Resources .....................................................................................................1317
Hongyun Yang, Paul Dimick, Steven Rath, Travis Williams, Taylor Neumann, Stephen Milton, Kylie Webb, Bruce Tatarchuk 

 

(542b) Thermal Stability and Mechanical Reinforcement of Cellulose Nanocrystal/Waterborne Epoxy Composites.....................1318
Natalie Girouard, Shanhong Xu, Meisha Shofner, J. Carson Meredith 

 

(542c) Surface Functionalization of Nanocrystalline Cellulose ...............................................................................................................1319
Mi Li, Patrick Bass, Maobing Tu 

 

(542d) Injectable Hydrogel Encapsulated with pH-Responsive and Amphiphilic Copolymer for Controlled Drug 
Release ...........................................................................................................................................................................................................1320

Zhaohui Tong, Nusheng Chen 
 

(542e) Chemical Surface Modification of Cellulose Nanofibrils and Their Reinforcement Effect in Polystyrene 
Matrix ............................................................................................................................................................................................................1321

Arie Mulyadi, Yulin Deng 
 

(542f) Research on Crystalline Cellulose Hydrogen Bond Network.......................................................................................................1322
Ting Cui, Jihong Li, Menghui Yu, Shizhong Li, Zhipei Yan 

 



(547b) Comparative Study of the Catalytic Stability of Bifunctional Nanoporous-Based Catalysts in n-Heptane 
Hydroisomerisation ......................................................................................................................................................................................1323

Faisal Alotaibi 

 
VOLUME 3 

 
(547c) Porous Aromatic Polymers As Heterogeneous Catalysts .............................................................................................................1345

Anastasiya Bavykina, Maarten Goesten, Michiel Makkee, Freek Kapteijn, Jorge Gascon 
 

(547d) Different Roles of Water and Liquid Phase Hydrocarbons to the Reaction Rate and Product Selectivity in 
Fischer-Tropsch Synthesis...........................................................................................................................................................................1347

Xiaojun Lu, Diane Hildebrandt, David Glasser 
 

(547e) Reactivity Study of Deasphalted Oil Upgrading Via Catalytic Steam Cracking Using Ultradispersed 
Catalysts ........................................................................................................................................................................................................1348

Fredy A. Cabrales-Navarro, Luis A. Coy-Plazas, Pedro Pereira-Almao 
 

(547f) High-Yielding Suzuki Coupling Reactions of Basic, Amine Containing Substrates: The Role of CO2, 
Solvent, and pH.............................................................................................................................................................................................1357

Corbett Senter, Amber Rumple, Wilmarie Medina-Ramos, Jason S. Fisk, Bruce S. Holden, Pamela Pollet, Charles Eckert, Charles 
Liotta 

 

(547g) Chemisorption and Oxidation of CO on Pdo(101) from Density Functional Calculations ......................................................1358
Li Pan, Feng Zhang, Tao Li, John Diulus, Jason F. Weaver, Aravind Asthagiri 

 

(547a) Structure-Activity Relationships for the Conversion of Biomass Derived Alcohols to Chemicals..........................................1359
Pavlo Kostetskyy, Giannis Mpourmpakis 

 

(548a) Engineering Catalyst Microenvironments for Metal-Catalyzed Hydrogenation of Biologically-Derived 
Platform Chemicals ......................................................................................................................................................................................1360

Thomas J. Schwartz, Robert L. Johnson, Javier Cardenas, Adam Okerlund, Nancy A. Da Silva, Klaus Schmidt-Rohr, James A. 
Dumesic 

 

(548b) Effects of Aluminum Content and Aging on the Selectivity and Reactivity of Metal-Oxide-Supported Pd 
and Cu Catalysts ...........................................................................................................................................................................................1361

Konstantinos Goulas, Paul Dietrich, Adam Grippo, Gorkem Gunbas, Matthew Kulzick, Dean Tosté 
 

(548c) Conversion of Bioethanol and Ethylene to Drop-in Fuel Hydrocarbons Under Supercritical Conditions ............................1364
Oliver Jan, Guanqun Luo, Kayla Sprenger, Fernando Resende 

 

(548d) Tuning Cellulose Pyrolysis Chemistry: Selective Decarbonylation Via Catalyst-Impregnated Pyrolysis .............................1365
Alex D. Paulsen, Matthew S. Mettler, Dionisios G. Vlachos, Paul Dauenhauer 

 

(548e) Syngas Production over Ni/MgAl2O4/Al2O3 Catalyst in Combined Reforming of Methane .................................................1366
Na-Young Kim, Eun-Hyeok Yang, Young Su Noh, Kwan-Young Lee, Dong-Ju Moon 

 

(548f) A Highly Selective Route to Linear Alpha Olefins from Biologically-Derived Unsaturated Acids and 
Lactones .........................................................................................................................................................................................................1367

Sikander H. Hakim, Dong Wang, David Martin Alonso, James A. Dumesic 
 

(548g) High Concentration H2S-Resistant Catalysts for Upgrading of Coal or Biomass Derived Syngas ........................................1368
Amit Goyal, Jiajia Meng, Santosh Gangwal, Andrew Lucero 

 

(551a) Rational Design of Nano-Structured Oxygen Carriers for Chemical Looping Conversion of Methane ................................1369
Fanxing Li 

 

(551b) Encapsulated Iron Oxide Nanoparticles for Chemical Looping Based Hydrogen Production ...............................................1370
Davood Hosseini, Christoph R. Müller 

 

(551c) Fe and Ni-Based Oxygen Carriers for CO2 Activation Via Chemical Looping ........................................................................1371
Amey More, Saurabh Bhavsar, Götz Veser 

 

(551d) Continuous Regime of Clc/CLOU Reactivity and Its Impact on the Dynamic and Steady State Performance 
of CuxOy Oxygen Carriers ...........................................................................................................................................................................1373

Zhiquan Zhou, Oscar Nordness, Lu Han, George M. Bollas 
 

(551e) Perovskite Based Oxygen Carriers for Chemical Looping with Oxygen Uncoupling (CLOU) ...............................................1375
Nathan Galinsky, Amit Mishra, Fanxing Li 

 

(551f) In-Situ X-Ray Absorption Spectroscopy Study of Na-Doped and Al2O3-Stabilized, CuO-Based Oxygen 
Carriers for Chemical Looping Combustion and Chemical Looping with Oxygen Uncoupling ........................................................1376

Qasim Imtiaz, Paula Abdala, Agnieszka Kierzkowska, Wouter Van Beek, Davood Hosseini, Christoph Mueller 
 

(554a) Ionic Liquid Screening, Process Simulation and LCA Towards CO2 Capture Process Development...................................1378
Reza Farahipour, Arunprakash T. Karunanithi 

 

(554b) Validation and Uncertainty Quantification of a High-Fidelity Dynamic Model of a MEA-Based CO2 
Capture System.............................................................................................................................................................................................1379

Anderson Soares Chinen, Joshua Morgan, Benjamin Omell, Debangsu Bhattacharyya, Charles Tong, David C. Miller 
 

(554c) Study of Local Bubble Dynamics and Mass Transfer in a Split Column Airlift Photobioreactor for 
Culturing Microalgae for CO2 Sequestration Using a Sophisticated 4-Point Optical Probe Technique ...........................................1381

Aastha Ojha, Muthanna Al Dahhan 
 

(554d) Process Design of a Coal-Based Hydrogen Plant with CO2 Capture and Its Improvement ...................................................1382
Hyungwoong Ahn, Mauro Luberti, Zoe Kapetaki, Daniel Friedrich, Dursun Can Ozcan, Xiao Luo, Pietro Brandani, Stefano 
Brandani 

 

(554e) Economic Evaluation of CO2 Capture from Flue Gas By Membrane Permeation ..................................................................1383
Igor L. Wiesberg, José L. Medeiros, Ofélia Q. F. Araújo, Rita M. B. Alves, Paulo L. A. Coutinho 

 

(554f) Performance Assessment of Solvent-Based CO2 Capture Processes: Design of Complex Flowsheets with 
Different Solvents .........................................................................................................................................................................................1392

Theodoros Damartzis, Athanasios I. Papadopoulos, Panos Seferlis 
 



(560a) Alkaline Stability Study of Quaternary Phosphonium Cations ..................................................................................................1394
Bingzi Zhang, Robert Kaspar, Junhua Wang, Qianrong Fang, Shuang Gu, Yushan Yan 

 

(560b) Polymerized Ionic Liquid Block Copolymers As Anion Exchange Membranes for Alkaline Fuel Cells ...............................1395
Yuesheng Ye, Jacob Nykaza, Kelly Meek, Yossef A. Elabd 

 

(560c) Electrolyte Membranes for Pemfcs and Solid Alkaline Fuel Cells Using Self-Assembly and Pore-Filling 
Technologies ..................................................................................................................................................................................................1396

Takeo Yamaguchi 
 

(560d) The Effects of Confinement and Hydrophobicity on the Transport and State of Protons in PFSA 
Membranes ....................................................................................................................................................................................................1397

Stephen J. Paddison, Jeffrey K. Clark II 
 

(560e) Effect of Mechanical Deformation on Structure and Transport in Nafion 117 from Molecular Simulations .......................1398
Khaldoon Abu-Hakmeh, Seung Soon Jang 

 

(560f) Multiscale Modeling of Proton Transport in Novel PEM Fuel Cell Membranes ......................................................................1399
Marshall McDonnell, Jimmy W. Mays, David Keffer 

 

(579a) Energy Demand Response of Process Systems through Production Scheduling and Control.................................................1400
Chudong Tong, Xiaonan Wang, Nael H. El-Farra, Ahmet Palazoglu 

 

(579b) Bittorrent-Inspired Distributed Energy Resource Management: A P2P Framework for Utility 2.0 .....................................1409
Matthew C. Titus, B. Wayne Bequette 

 

(579c) Nonlinear Decoupling Control with Deadtime Compensation for Multi-Range Operation of Steam Power 
Plants..............................................................................................................................................................................................................1410

Nahla Alamoodi, Prodromos Daoutidis 
 

(579d) Theoretical & Experimental Investigation of the Effects of Polymer Chemistry on Polymer-Electrolyte Dye 
Sensitized Solar Cell Performance..............................................................................................................................................................1420

Yuriy Y. Smolin, Siamak Nejati, Mona Bavarian, Kenneth K. S. Lau, Masoud Soroush 
 

(579e) Cyber-Physical-Energy Systems Testbed: A Distributed Solar Power Case Study ..................................................................1422
Elaine T. Hale, Bryan Palmintier, Jin Wei, Roisin Mossop, Julieta Giraldez, David Biagioni, Wesley Jones, Bri-Mathias S. Hodge 

 

(579f) Dynamic Optimization of Cryogenic Carbon Capture with Large-Scale Adoption of Renewable Power .............................1423
Seyed Mostafa Safdarnejad, Trent Hall, John D. Hedengren, Larry L. Baxter 

 

(579g) Modeling and Nonlinear Operability Analysis of a Membrane Reactor for Direct Methane Aromatization .......................1435
Juan C. Carrasco, Dongxia Liu, Fernando V. Lima 

 

(579h) Supervisory Energy Management of an Integrated Fuel Cell / Battery System for Vehicular Applications ........................1437
Chrysovalantou Ziogou, Damian Giaouris, Christos Yfoulis, Fotis Stergiopoulos, Panos Seferlis, Spyros S. Voutetakis, Simira 
Papadopoulou 

 

(581a) Engineered Porous Silicon Counter Electrodes for High Efficiency Dye Sensitized Solar Cells.............................................1439
William Erwin, Rizia Bardhan, Landon Oakes, Shahana Chatterjee, Holly Zarick, Cary Pint 

 

(581b) CVD-Fabricated Organic Active Layer and Hole Transport Material for Organic-Inorganic Mesoscopic 
Solar Cell .......................................................................................................................................................................................................1440

Siamak Nejati, Kenneth K. S. Lau 
 

(581c) Development of Platinum/Graphene Counter Electrode Based DSSCs .....................................................................................1441
Yinghe Zhang, Tawfique Hason, Shigeki Kuroiwa 

 

(581d) Electrochemical Characterization of Photosystem I (PS I)/Self-Assembled Monolayer (SAM)/Au 
Substrates: The Critical Bottle-Necks in Electron Transfer ...................................................................................................................1442

Tyler Bennett, Dibyendu Mukherjee, Bamin Khomami 
 

(584a) Optimal CO2 Capture and Utilization (CCU) Supply Chain Network for Enhanced Oil Recovery ......................................1443
M. M. Faruque Hasan, Eric L. First, Fani Boukouvala, Christodoulos A. Floudas 

 

(584b) Optimal Synthesis of CO2 Utilization Processes Integrated with a Supercritical Pulverized Coal Power 
Plant ...............................................................................................................................................................................................................1446

Job Kasule, Debangsu Bhattacharyya, Richard Turton, Stephen E. Zitney 
 

(584c) Process and Economic Analysis of Synthetic Fuel Production from CO2..................................................................................1447
Ioanna Dimitriou, Pelayo García-Gutierrez, Rachael H. Elder, Ray W. K. Allen 

 

(584d) Co-Electrolysis of Carbon Dioxide and Steam for a Carbon Neutral Fuel Cycle .....................................................................1448
Rachael H. Elder, Denis J. Cumming, Kayode T. Omojola, Jevgenija Manerova 

 

(584e) A Generalized Framework for the Assessment of Solar Fuels Technologies .............................................................................1449
Jeffrey A. Herron, Jiyong Kim, Aniruddha Upadhye, George W. Huber, Christos T. Maravelias 

 

(584f) Thermochemical Dissociation of CO2 into Renewable Fuels Via CexZryHfzO2 Based Redox Reactions 
Using Concentrated Solar Energy ..............................................................................................................................................................1451

Rahul Bhosale, Ivo Alxneit, Anand Kumar, Ljp Van Den Broeke, Jamila Folady, Dareen Dardor, Shahd Gharbia, Mehak Jilani, 
Roghayeh Dejan, Noor Al-Emadi, Fatima Al-Massih, Shrooq Al-yazedi 

 

(584g) Hydrogen and Carbon Monoxide Production By Co-Electrolysis of H2O and CO2 Using Solid Oxide Cells ......................1460
Feraih Alenazey, Yousef Alyousef, Elvirosa Brancaccio, Dario Montinaro 

 

(584h) CO2 Utilization As Oxidant for High Value Hydrocarbons........................................................................................................1462
Abhishek Burri, Yong-Hwan Mo, Ranjit Kulkarni, Sang-Eon Park 

 

(594a) Polymeric Membranes for the Filtration of Oil/Water Nanoemulsions .....................................................................................1463
M. Nasim Hyder, Brian R. Solomon, Kripa K. Varanasi 

 

(594b) Application of Numerical and Experimental Techniques for Verification and Validation in Cyclones ................................1464
Evandro Balestrin, Oscar L. Sgrott Jr., Rodrigo K. Decker, Vinicyus R. Wiggers, Henry F. Meier 

 

(594c) Separation of Particles during Drop Evaporation ........................................................................................................................1473
Nicole Raley Devlin, Michael T. Harris 

 

(594d) Decanter Centrifuges for Kaolin Classification ............................................................................................................................1474
Wallace Woon-Fong Leung 

 



(595f) Ni Catalysts with Different Promoters Supported on Zeolite for Dry Reforming of Methane ................................................1475
Raja Al Otaibi, Feraih Alenazey, Faisal Alotaibi, Ahmed S. Al-Fatesh, Anis H. Fakeeha 

 

(595b) Nickel Hexaaluminates for Methane Steam and Dry Reforming ...............................................................................................1476
Jessica Ewbank, Jeffrey T. Miller, Eli Stavitski, Carsten Sievers 

 

(595c) Activity and Productivity of Co ALD Catalysts for FTS..............................................................................................................1478
Staci A. Van Norman, Caitlin E. Majlinger, John L. Falconer, Alan W. Weimer 

 

(595d) Challenges and Potential Solutions in Gtl FPSO Process Design for Monetization of Offshore Stranded Gas ....................1479
Hyun-Jin Kim, Young Sik Moon, Jung Ho Choi, Hyuk Kwon, Wonseok Kim, Douglas Denholm, Glen Ko, Taeshin Park, Rodolfo 
Bruno Solari, Kwan-Young Lee, Dong-Ju Moon 

 

(595e) Nitrogen Co-Feeding in Fischer Tropsch Synthesis: The Effect to the Reaction Rate and Product Selectivity 
at Higher Reaction Rates .............................................................................................................................................................................1491

Adolph Muleja, David Glasser, Diane Hildebrandt, Jean Mulopo, Xiaojun Lu, Yali Yao 
 

(595a) Optimization of Pyrochlore Catalysts for the Dry Reforming of Methane................................................................................1492
Felipe Polo-Garzon, Ming He, David A. Bruce 

 

(595g) Effect of Reducing Agents (Syngas, H2 and CO) on the Catalytic Performance of Iron Catalysts for Fischer-
Tropsch Synthesis .........................................................................................................................................................................................1493

Joshua Gorimbo, David Glasser, Diane Hildebrandt, Jean Mulopo 
 

(596a) Biomass Pyrolysis Reaction Kinetics Using Step-Isothermal Thermogravimetry and TGA/MS............................................1494
Catherine E. Brewer, Kyriacos Zygourakis 

 

(596c) Catalytic Enhancement of Alkaline Thermal Treatment of Cellulose to H2 in the Presence of Ca(OH)2 and 
Mg(OH)2 ........................................................................................................................................................................................................1497

Maxim Stonor, Thomas Ferguson, Jingguang G. Chen, Ah-Hyung Alissa Park 
 

(596d) Warm Syngas Cleanup Using Carbon-Based Sorbents ...............................................................................................................1498
Jiajia Meng, Patrick Woolcock, Tim Hansen, Kevin McCabe, Andrew Lucero, Santosh Gangwal 

 

(596e) Parametric Gasification Study Comparing Traditional and Blended Feedstocks at Varying Conditions .............................1499
Whitney S. Jablonski 

 

(596f) Experimental Determination of the Structural Evolution of Biomass Particles during Gasification......................................1500
John Eshun, Rui Li, Lijun Wang, Abloghasem Shahbazi 

 

(606a) Hydrodeoxygenation of 2-Furyl Methyl Ketone As a Model Compound in Bio-Oil from S. japonica 
Pyrolysis in Fixed-Bed Reactor ...................................................................................................................................................................1501

Seung-Soo Kim, Thien An Le, Jinsoo Kim, Jae-Hyung Choi, Hee-Chul Woo, Mohd Roslee Othman, Hoang Vu Ly 
 

(606b) Fast Pyrolysis of S.japonica in a Bubbling Fluidized Bed Reactor for Bio-Oil Production.....................................................1502
Seung-Soo Kim, Hoang Vu Ly, Jinsoo Kim 

 

(606c) Fast Pyrolysis of Hemp in a Bubbling Fluidized Bed Reactor .....................................................................................................1503
Seung-Soo Kim, Jinsoo Kim, Hyung-Ho Choi 

 

(606e) Integrated Low Temperature Ionic Liquid Pretreatment of Biomass ........................................................................................1504
Samira Vasheghani Farahani, Constance Schall 

 

Chemistry and Kinetics of Biomass Gasification Using Carbon Dioxide...............................................................................................1505
Narendra Sadhwani, Mario Richard Eden, Sushil Adhikari 

 

Separation of Cellulosic Biomass from Ionic Liquids using Compressed CO2 .....................................................................................1506
David L. Minnick, Aaron M. Scurto 

 

Alkaline Pretreatment of Corn Stover: Pilot-Scale Fractionation, Stream Characterization, and Bench-Scale 
Enzymatic Hydrolysis ..................................................................................................................................................................................1507

Marykate O’Brien 
 

(611a) Homogeneous and Heterogeneous Kinetics for the Coupling of Furfural with Aliphatic Alcohols ........................................1508
Konstantinos Goulas, Gorkem Gunbas, Sanil Sreekumar, Dean Tosté 

 

(611b) Hydrodeoxygenation of Guaiacol over Ceria-Zirconia Catalysts ...............................................................................................1511
Chukwuemeka Okolie, Sarah Schimming, Carsten Sievers, Onaje D. LaMont, Michael Konig, Andrew D. D'Amico 

 

(611c) Novel Polymeric Solid Acid Catalysts for Cellulose Hydrolysis ..................................................................................................1522
Anh Vu, S. Ranil Wickramasinghe, Xianghong Qian 

 

(611d) Continuous Transesterification at Near-Critical and Supercritical Ethanol Conditions.........................................................1523
Aaron C. Gonzales, Ryan E. Tschannen, Sunggyu Lee 

 

(611e) Hydrocracking of DDGS Corn Oil over Transition Metal Carbides Supported on Al-SBA-15: Effect of 
Metal Ratio, Preparation Method, and Fractional Sum of Metal Electronegativities..........................................................................1524

Basem Al Alwan, Steven Salley, K. Y. Simon Ng 
 

(611f) Ni-Co/r-GO Catalysts for Hydrogen Generation from Chemical Hydride System Containing Ammonia 
Borane ............................................................................................................................................................................................................1525

Chang-Chen Chou, Bing-Hung Chen 
 

(611g) The Nature of Active Copper Species in Cu/SiO2 Catalysts for Hydrogenation of Methyl Acetate to Ethanol....................1526
Yue Wang, Yujun Zhao, Wenlong Yang, Xinbin Ma 

 

(612a) Green Diesel Production By Hydrotreatment Ofmicroalgae Oil Using Pt Catalyst .................................................................1533
Lin Zhou, Adeniyi Lawal 

 

(612b) Progress in Liquefaction of Biochar ...............................................................................................................................................1534
Roland Feiner, Nikolaus Schwaiger, Hannes Pucher, Peter Pucher, Matthaeus Siebenhofer 

 

(612d) Thermal Cracking of Frying Oil: A Proposal for a Kinetic Mechanism Based on Groups of Compounds...........................1551
Bruna L. M. Frainer, Vinicyus R. Wiggers, Dilamara R. Sharf, Henry F. Meier, Laércio Ender, Edésio L. Simionatto 

 

(612e) Weight Loss and Carbon Loss Kinetics in Wood Torrefaction ...................................................................................................1558
Li Xiao, Sunkyu Park, Hasan Jameel, Steve Kelley 

 

(612f) Minimum Fill-up Time of Compressed Natural Gas Vehicle Tanks ...........................................................................................1559
Fernando Olmos, Vasilios Manousiouthakis 

 



(614a) Upgrading Lignin Antioxidant Properties By Selective Dissociation of Wheat Straw Lignin Linkages ................................1560
Mohammadali Azadfar, Shulin Chen 

 

(614b) Engineered Kraft Lignin Particles for Foam Stabilization..........................................................................................................1562
Stephanie Lam, Andrew Tibbits, Orlin D. Velev 

 

(614c) Charaterization of Biochar from Loblolly Pine: Changes in Carbon Structure and Consequent Effects on 
Applications As Sorbents for Aromatic Contaminants ............................................................................................................................1563

Junyeong Park, Kwang Hun Lim, Martin A. Hubbe, Orlando J. Rojas, Sunkyu Park 
 

(614d) Phase Behavior of Kraft Liqnins with a Tunable, Renewable Solvent System .........................................................................1564
Adam S. Klett, Mark C. Thies 

 

(614e) Production and Evaluation of Bioplastic Blends from Phbv, PCL, Epoxidized Natural Rubber and Lignin .......................1565
Ben Adams, Manju Misra, Amar K. Mohanty 

 

(615a) Engineering Diol Dehydratase for Enhanced Activity Towards Non-Natural Substrates .......................................................1566
Rachit Jain, Yajun Yan, Xinxiao Sun, Qipeng Yuan 

 

(615b) Metabolic Engineering of Yarrowia Lipolytica for the Production of Itaconic Acid ...............................................................1567
Andrew Hill, John Blazeck, Mariam Jamoussi, Jarrett Miller, Hal Alper 

 

(615c) Engineering Nonphosphorylative Metabolism to Biosynthesize TCA Cycle Derivatives .........................................................1568
Pooja Jambunathan, Yi-Shu Tai, Mingyong Xiong, Jingyu Wang, Kechun Zhang 

 

(615d) Utilizing an Endogenous Pathway for 1-Butanol Production in Saccharomyces Cerevisiae...................................................1569
Tong Si, Yunzi Luo, Han Xiao, Huimin Zhao 

 

(620a) Development of Solids Flow Sensor Technology for Chemical Looping ....................................................................................1570
Benajmin T. Chorpening, David W. Greve, Jared Charley, Justin Weber, Douglas Straub 

 

(620b) The Syngas Chemical Looping Pilot Unit Development and Demonstration ............................................................................1575
Andrew Tong, Dawei Wang, Liang Zeng, Samuel Bayham, Mandar Kathe, Omar McGiveron, Tien-Lin Hsieh, Cheng Chung, Dikai 
Xu, Christopher Poling, Luis G. Velazquez-Vargas, Thomas Flynn, Douglas Devault, L.-S. Fan 

 

(620c) Design and Performance of a Novel Reverse-Flow Fixed-Bed Reactor for Chemical-Looping Combustion.........................1576
Lu Han, Zhiquan Zhou, George M. Bollas 

 

(620d) Characterization of Fuel Conversion in Coal Char-Fueled Chemical Looping Combustion Using Iron Based 
Oxygen Carrier .............................................................................................................................................................................................1578

Liangyong Chen, Fang Liu, Heather Nikolic, Zhen Fan, Kunlei Liu 
 

(620e) Chemical Looping Hydrogen Production By the Steam Iron Process ........................................................................................1579
Viktor Hacker, Stephan Nestl, Gernot Voitic 

 

(620f) Biomass Gasification/Combustion Using NiO As an Oxygen Carrier in Clc Process ...............................................................1588
Mohammad M. Hossain, Mohammad R. Quddus, Ahmed Aheed, Housam Binous, Shaikh Razzak, Hugo De Lasa 

 

(624a) The Biocrack Pilot Plant - an Integrated Btl Concept for Biofuel from Lignocellulosic Feedstock........................................1589
Juergen Ritzberger, P. Pucher, L. Ellmaier, N. Schwaiger, M. Siebenhofer 

 

(624b) Mechanistic Study of the Conversion of Dodecanoic Acid into Hydrocarbons.........................................................................1590
Andrés González-Garay, Rogelio Sotelo-Boyás, Jorge Luis Rosas-Trigueros, Fernando Trejo 

 

(624c) Sustainable Process Design for Biomass-Derived Platform Chemical γ-Valerolactone from Levulinic Acid........................1591
Jan D. Scheffczyk, Sven Wiezorkowski, Philip Voll, Regina Palkovits, Andre Bardow 

 

(624d) Butanol Production from Paper Mill Sludge By Simultaneous Saccharification and Fermentation (SSF)...........................1592
Wenjian Guan, Suan Shi, Maobing Tu, Y. Y. Lee 

 

(624e) Energy Biorefineries: Design and Analysis ....................................................................................................................................1593
Carlos A. Cardona, Jonathan Moncada, Alvaro Gómez, Valentina Aristizábal 

 

(624f) Catalytic Production of Aviation Fuel Hydrocarbons from Softwood Derived Lignin.............................................................1604
Haisheng Pei, Melvin Tucker, Bin Yang 

 

(626a) Challenge for the Environmental Protection of Yangtze River Delta: High Density Pollution of Coal Power 
Plant ...............................................................................................................................................................................................................1605

Xiaohua Lu, Licheng Li, Tuo Ji, Xibing Wang, Xin Feng 
 

(626b) Ancillary Benefits of GHG Mitigation in Future Colorado Electricity Portfolio......................................................................1607
Bahador Mousavi, Arunprakash T. Karunanithi 

 

(626c) Carbon Management in the Post-Cap-and-Trade Carbon Economy-Part II ............................................................................1608
F. A. Degroff 

 

(626e) The Estimation Method Using the Advanced Simulation Technology for Cement Manufacturing Process .........................1609
Yokota Morihisa, Takeshi Suemasu, Oyuya Hatori, Masaki Fujimoto, Toshiyuki Takahashi 

 

(626f) Evaluation of Improving the Air-Conditioner Performance and the Effect on the Cruising Range of AI-EV 
System ............................................................................................................................................................................................................1626

Masashi Shimamura, Tsuguhiko Nakagawa, Kyohei Shimono 
 

(626g) Self-Heat Recuperation System By Electrocaloric Effect.............................................................................................................1630
Toshihiro Kaseda, Yasuki Kansha, Masanori Ishizuka, Yui Kotani, Renald Rasfuldi, Atsushi Tsutsumi 

 

(626h) Use Exergy Analysis to Increase Energy Efficiencies of LNG Processes ...................................................................................1631
Jian Zhang, Ha Dinh, Qiang Xu 

 

(630a) Optimization of Vanadium Redox Flow Battery: Ion-Exchange Membrane Screening and State of Charge 
Monitoring.....................................................................................................................................................................................................1632

Jaromir Pocedic, Juraj Kosek, Petr Mazur, Jiri Vrana, Marek Bobak 
 

(630b) A Zinc-Iron Redox Flow Battery for High-Performance and Low-Cost Energy Storage .......................................................1633
Ke Gong, Xiaoya Ma, Kevin Kuttler, Shuang Gu, Yushan Yan 

 

(630c) Identification of Advanced Electrolytes for Non-Aqueous Redox Flow Batteries Via High-Throughput 
Screening Technique ....................................................................................................................................................................................1634

Liang Su, Fikile Brushett, Magali Ferrandon, John Vaughey 
 



(630d) Metal Sulfides As Hydrogen Electrocatalysts for H2-Br2 Flow Batteries...................................................................................1635
Nirala Singh, Ru-Fen Liu, David C. Upham, Anna Ivanovskaya, Haley Kreutzer, Trung V. Nguyen, Horia Metiu, Eric W. 
McFarland 

 

(630e) Developing High Performance Zinc Alkaline Primary Battery Systems with Novel Anion Permeable 
Exchange Membrane Separators................................................................................................................................................................1637

Hooman Hosseini, Donald Dornbusch, Galen Suppes 
 

(635a) Process Simulation of a Hybrid Gasification-Syngas Fermentation Plant for Production of Ethanol from 
Switchgrass....................................................................................................................................................................................................1648

Oscar Pardo-Planas, Hasan K. Atiyeh, John R. Phillips, Clint P. Aichele 
 

(635b) Pyrolysis and Electrocatalysis of Biorefinery-Derived Lignin to Make Hydrocarbon Fuels...................................................1649
Christopher M. Saffron, Mahlet Garedew-Ballard, James E. Jackson 

 

(635c) Distributed Activation Energy Model for Solar-Driven Pyrolysis Kinetics of Untreated Human Feces................................1650
Richard Fisher, Tesfayohannes Yacob, Ryan B. Mahoney, Barbara Ward, Karl G. Linden, Alan W. Weimer 

 

(635d) Effects of Feedstock, Collected Condensate Fraction, and Filtration on Pyrolysis Oil Stability.............................................1651
Anandavalli Varadarajan, Andres F. Chaparro, Keisha B. Walters 

 

(635e) High-Value Fuels and Chemicals from Low-Value Gas Feedstocks ...........................................................................................1652
Robert Conrado 

 

(635f) Comparison of the Biochemical and Thermochemical Ways for Use of Lignin ........................................................................1653
Juan C. Carvajal, Alvaro Gómez, Carlos A. Cardona 

 

(635g) Hydrothermal Carbonization Pretreatment to Extract Lipids from Microalgae .....................................................................1665
Yingda Lu, Robert B. Levine, Phillip E. Savage 

 

(639a) High Temperature Mercury Oxidation Catalyst for Mercury Emissions Control ...................................................................1666
Zhouyang Liu, Can Li, Vishnu Sriram, Joo-Youp Lee 

 

(639b) Mercury Control Strategies in Coal-Fired Power Plants.............................................................................................................1667
Noah D. Meeks 

 

(639c) Evaluation of Oxidized Mercury Species Desorbed from Hg Sorbents for Coal-Fired Flue Gas Applications.....................1668
Erik C. Rupp, Jennifer Wilcox 

 

(639d) Hg Removal Technologies for Hydrocarbon, Reducing, and Water Streams ...........................................................................1669
Sravan Pappu, Andrea Foster, Rachel Mansfield 

 

(639e) Elemental Mercury Oxidation in an Electrostatic Precipitator with in-Situ Soft X-Rays .......................................................1670
He Jing, Xiaofei Wang, Wei-Ning Wang, Pratim Biswas 

 

(639f) Chemistry and Absorption Kinetics of Mercury from Flue Gases By Aqueous Strong Oxidants ...........................................1671
Yusuf G (Debo) Adewuyi 

 

(639g) Rapid Detection of Trace Element Concentrations Using Laser Induced Breakdown Spectroscopy and 
Laser-Breakdown Time-of-Flight Mass Spectrometry ............................................................................................................................1672

Yoshihiro Deguchi 
 

(640a) Evolutionary Refinement of a Horizontally-Transferred Pathway in Methylobacterium Species .........................................1686
Joshua K. Michener, Aline A. Camargo Neves, Stéphane Vuilleumier, Françoise Bringel, Christopher J. Marx 

 

(640b) Development of a Generalized Platform to Produce Value-Added Chemicals from Lignocellulose ......................................1687
William R. Henson, Soo Ji Kim, Shreya Srivastava, Kun Joo Park, Tae Seok Moon 

 

(640c) Computations-Driven Optimization of Alkane Production in Synechocystis Sp. PCC 6803 ...................................................1688
Rajib Saha, Bertram M. Berla, Himadri B Pakrasi, Costas D. Maranas 

 

(640d) Development of an Engineered Cyanobacterial Bio-Refinery for D-Lactate Production ........................................................1689
Whitney Hollinshead, Arul Varman, Le You, Yi Yu, Zachary Hembree, Yinjie J. Tang 

 

(640e) Development of Genetic Toolkits for Engineering Scheffersomyces Stipitis to Produce Biorenewables................................1690
Mingfeng Cao, Zengyi Shao 

 

(640f) Enhancing Production of Pharmaceutically Valuable Alkaloids from Hairy Root Cultures of Catharanthus 
Roseus through Genetic Engineering of Key Transcription Factors......................................................................................................1691

Noreen Rizvi, Jessica Weaver, Erin Cram, Carolyn Lee-Parsons 
 

(640g) Isotopically Nonstationary 13C Flux Analysis of Changes in Arabidopsis thaliana Leaf Metabolism Due to 
Environmental and Genetic Perturbations................................................................................................................................................1692

Lara J. Jazmin, Fangfang Ma, Douglas K. Allen, Jamey D. Young 
 

(640h) Quantifying Secondary Metabolic Pathway Flux and Time-Dependent Variation in Plant Suspension 
Cultures .........................................................................................................................................................................................................1693

Sarah A. Wilson, Susan C. Roberts 
 

(657a) Physicochemical Properties of Upgraded Bio-Oils from Catalytic Pyrolysis of Biomass: A 13C NMR 
Spectroscopic Investigation to Understand the Effects of the Chemical Composition of the Oils ......................................................1694

Ofei D. Mante, Foster A. Agblevor 
 

(657b) The Importance of Reducing End Functionality in Oligosaccharide, Anhydrooligosaccharide and Cellulose 
Pyrolysis.........................................................................................................................................................................................................1695

John C Degenstein, Priya Murria, McKay Easton, Harshavardhan Choudhari, Huaming Sheng, Jinshan Gao, James Riedeman, 
John Nash, W. Nicholas Delgass, Rakesh Agrawal, Hilkka I. Kenttamaa, Fabio H. Ribeiro 

 

(657d) Low-Order Modeling of Biomass Particle Mixing and Reaction in a Bubbling-Bed Fast Pyrolysis Reactor........................1696
Gavin Wiggins, C. Stuart Daw, Jack Halow 

 

(657e) Computational Analysis of Biomass Particles in a Bubbling Bed ...............................................................................................1713
Emilio Ramirez, C. Stuart Daw, Sreekanth Pannala, Jack Halow, Charles E. A. Finney, Janine Galvin 

 

(657f) Hydrodynamics Study on Wind-Box and Gasifier Zone of Dual Fluidized-Beds By CFD Simulation ...................................1714
Son Ich Ngo, Young-Il Lim, Byung-Ho Song, Uen-Do Lee, Young-Tai Choi, Won Yang, Jae-Hun Song 

 



(659a) An Experimental Study on a Superadiabatic Radiant Porous Burner with a Preheater and Radiation 
Corridors .......................................................................................................................................................................................................1715

Hu Wu, Yun Jin Kim, Massoud Kaviany, Oh Chae Kwon 
 

(659c) Investigations into the Gas Hydrate and Amino Acid Complex System ....................................................................................1716
Jeong-Hoon Sa, Gye-Hoon Kwak, Bo Ram Lee, Da-Hye Park, Kunwoo Han, Docheon Ahn, Kun-Hong Lee 

 

(659d) Simulations of CO2 Exchange in CH4 Hydrate Reservoirs ..........................................................................................................1717
Prathyusha Sridhara, Brian J. Anderson 

 

(659f) Generalization of the Mist-Onset “Tangency Condition” for Multi-Component Vapor Mixtures Near Cool 
Surfaces..........................................................................................................................................................................................................1729

Daniel E. Rosner, Manuel Arias-Zugasti 
 

(659g) Size Effect Model on Flow and Heat Transfer Characteristics of Ammonium Alum Hydrate Slurries 
Treated with Surfactants .............................................................................................................................................................................1730

Hiroshi Suzuki, Koji Tanaka, Ruri Hidema, Yoshiyuki Komoda 
 

(662a) Modeling of Multicomponent Adsorption Isotherms for Bio-Butanol Separation from ABE Model Solutions....................1733
Niloofar Abdehagh, Chris Buck, F. Handan Tezel, Jules Thibault 

 

(662b) Adsorption Separation of CO2 and CO Gases to Improve the Conversion of the Rwgs Reaction .........................................1734
Sean Wilson, F. Handan Tezel, Stephen E. Aplin 

 

(662c) A Thermodynamic Model of an Adsorbed Natural Gas Tank Containing a Metal-Organic Framework 
Adsorbent ......................................................................................................................................................................................................1735

Hongda Zhang, Randall Snurr 
 

(662d) Adsorption of NORM from Produce Water in Natural Gas Hydraulic Fracturing.................................................................1736
Pahola T. Benavides, Urmila D. Diwekar 

 

(662e) Adsorption of Uranium from Seawater..........................................................................................................................................1737
Costas Tsouris, Sadananda Das, Jungseung Kim, Richard T. Mayes, Christopher Janke, Tomonori Saito, Sheng Dai 

 

(662f) Fabrication of Cuprous Nanoparticles in MIL-101: An Efficient Adsorbent for the Separation of Ethylene 
and Ethane Mixtures ....................................................................................................................................................................................1738

Ganggang Chang, Zongbi Bao, Qilong Ren, Shuguang Deng, Zhiguo Zhang, Baogen Su, Huabin Xing, Yiwen Yang 
 

(662g) Adsorption of Methylene Blue & Congo Red Dye Using Egg Shell as Adsorbate!! ..................................................................1741
Olusegun Sodeinde, Olufemi Fadayini 

 

(664a) Enabling Multiplex Genome Engineering in Yeast By RNAi and Crispr ..................................................................................1757
Tong Si, Zhang Lu, Ran Chao, Huimin Zhao 

 

(664b) Improve Biobutanol Production By Integrated Carbon and Redox Rebalance in Clostridium 
Tyrobutyricum..............................................................................................................................................................................................1758

Chao Ma, Ningning Xu, Margaret Liu 
 

(664c) Design & Optimization of a Synthetic Entner-Doudoroff Pathway for Efficient NADPH Regeneration ..............................1759
Chiam Yu Ng, Iman Farasat, Costas D. Maranas, Howard M. Salis 

 

(664d) Systems Metabolic Engineering of Saccharomyces Cerevisiae to Improve 1-Hexadecanol Production ................................1760
Xueyang Feng, Jiazhang Lian, Huimin Zhao 

 

(664e) Stepwise Metabolic Engineering of Gluconobacter Oxydans for the Direct Production of 2-Keto-L-Gulonic 
Acid from D-Sorbitol....................................................................................................................................................................................1761

Jingwen Zhou, Lili Gao, Guocheng Du, Jian Chen 
 

(664f) Enhancing Fatty Acid Ethyl Ester Production in Saccharomyces Cerevisiae through Metabolic Engineering 
and Culture Optimization............................................................................................................................................................................1762

R. Adam Thompson, Cong T. Trinh 
 

(664g) 13C-Fingerprinting for Untargeted Metabolic Pathway Analyses ...............................................................................................1763
Le You, Lian He, Xueyang Feng, Arul Varman, Yinjie J. Tang 

 

(664h) Evolutionary Engineering of Sexual and Asexual Escherichia coli Strains for Osmotic Stress Tolerance............................1765
Katy Kao, James D. Winkler 

 

(667b) Characterization of Glycerol-Diesel Emulsions Fuels ..................................................................................................................1766
Scott Eaton, George Harakas, Richard Kimball 

 

(667c) Surrogates for Fuel Property Modeling in Alternative Fuel Blends ...........................................................................................1767
Carl T. Lira, Anne L. Lown 

 

(667d) Analysis of Pyrolysis Oil during Coal-Biomass Co-Pyrolysis ......................................................................................................1768
Gifty Osei-Prempeh, James Ingles, Asad Davari 

 

(667e) Analysis of the Ashes Obtained in Combustion Processes of Lignocellulosic Wastes As Raw Materials for 
Composites ....................................................................................................................................................................................................1769

Ricardo Augusto Tolosa, Nayda Patricia Arias, Oscar Hernan Giraldo, Carlos Ariel Cardona 
 

(667f) Influence of Electrochemical Cell Configurations and Surface Engineering on Microbial Electrocatalysis..........................1774
Amit Kumar, Piet Lens, Donal Leech 

 

(669e) Advanced Biorefinery Towards a Sustainable Bioeconomy: Value-Added Biobased Materials .............................................1775
Amar K. Mohanty 

 

(669c) Selective Conversion of Biorefinery Lignin to Dicarboxylic Acids .............................................................................................1776
Ruoshui Ma 

 

(669d) Making Activated Carbon from Low/Un-Hydrolyzed Biomass Residue ...................................................................................1777
Chen Li, Sandeep Kumar 

 

(669b) Reactive Blending of Protein Rich Meals and Biodegradable Polymers for Green Packaging...............................................1779
Tizazu Mekonnen, Manju Misra, Amar K. Mohanty 

 

(669f) Separate Hydrolysis and Fermentation of Untreated and Pretreated Miscanthus Cake to Produce Ethanol .......................1780
Shuangning Xiu, Abloghasem Shahbazi, Nana Abayie Boakyeboaten 

 



(669g) Chemical Activation of Biomass-Derived Hydrochar for Environmental Applications: Influence of 
Processing Conditions during Hydrothermal Treatment ........................................................................................................................1781

Akshay Jain, Rajasekhar Balasubramanian, M. P. Srinivasan 
 

(669h) The Use of Amazonian Biomass for Small Biorefineries Serving Small Communities in the Rainforest ..............................1782
Angela González, Paola Moreno, Carlos A. Cardona, Juan C. Higuita 

 

(670b) Activation and Characterization of a Cryptic Polycyclic Tetramate Macrolactam Biosynthetic Gene Cluster ...................1793
Yunzi Luo, Hua Huang, Jing Liang, Meng Wang, Lu Lu, Zengyi Shao, Ryan E. Cobb, Huimin Zhao 

 

(670c) Synthetic Microbial Consortia for Overproducing Structurally Complex Isoprenoids ...........................................................1794
Kang Zhou, Kangjian Qiao, Steven Edgar, Gregory Stephanopoulos 

 

(670d) Metabolic Engineering of Thermobifida Fusca for One-Step Producing Fine Chemicals from Biomass..............................1795
Yu Deng 

 

(670e) Microbial Biosynthesis of Terminal Alkynes .................................................................................................................................1796
Xuejun Zhu, Wenjun Zhang 

 

(670f) Efficiently Refactoring β-Amyrin Synthesis in Saccharomyces Cerevisiae ................................................................................1797
Genlin Zhang, Chun Li 

 

(670g) Discovery of 16-Methoxytabersonine Hydratase in Vindoline Biosynthetic Pathway in Catharanthus Roseus ...................1801
Le Zhao, Fuyuan Jing, Zengyi Shao, Jacqueline V. Shanks 

 

(670h) Microbial Production of a Multi-Functional Drug 5-Hydroxytryptophan Via Combined Metabolic and 
Protein Engineering Approaches ................................................................................................................................................................1802

Yuheng Lin, Xinxiao Sun, Qipeng Yuan, Yajun Yan 
 

(678a) Economic Feasibility Analysis of Coal-Direct Chemical Looping...............................................................................................1803
Tritti Siengchum, Luis G. Velazquez-Vargas, Douglas Devault, Tom Flynn, Andrew Tong, Samuel Bayham, L.-S. Fan 

 

(678b) Development of the Ohio State Natural-Gas Conversion Technology Using Iron-Based Chemical Looping 
Process for Hydrogen and Electricity Production ....................................................................................................................................1804

Mandar Kathe, Niranjani Deshpande, Ankita Majumder, Andrew Tong, Liang Zeng, Dawei Wang, Elena Chung, Samuel Bayham, 
L.-S. Fan 

 

(678c) Investigation of Hydrodynamics for Alstom’s Limestone-based Chemical Looping Process ..................................................1805
Steve Unker, Paul Chapman, David Turek, Iqbal Abdulally, Shin Kang 

 

(678d) Modeling and Simulation of Autothermal Chemical Looping Reforming.................................................................................1806
Xavier Scheuer, Juray De Wilde 

 

(678e) Thermal Efficiency of Combined Cycle Power Plants Involving Chemical Looping Based Systems .....................................1808
Vicente Rico-Ramirez, Moises Petriz-Prieto, Guillermo Gonzalez-Alatorre 

 

(681a) Generalized Modeling Framework for the Optimal Synthesis of Solvent-Based Post-Combustion CO2 
Capture Processes.........................................................................................................................................................................................1829

Theodoros Damartzis, Athanasios I. Papadopoulos, Panos Seferlis 
 

(681b) Benchmarking Process Alternatives for Post-Combustion CO2 Capture from a Sustainability Perspective .......................1831
Sara Badr, Stavros Papadokonstantakis, Konrad Hungerbühler, Theodoros Damartzis, Panos Seferlis 

 

(681c) Seamless Integration of Solvent-based Carbon Capture Processes Into Natural Gas Combined Cycle 
(NGCC) Plants: Rigorous Modelling, Optimization and Operability Analysis ....................................................................................1832

Mahdi Sharifzadeh, Nilay Shah 
 

(681d) Optimization of the Various Modes of Flexible Operation for Post-Combustion CO2 Capture Plant ..................................1833
Muhammad Zaman, Jay H. Lee, Hong Jang 

 

(681e) A Process Design and Operability Framework for Post-Combustion CO2 Capture Systems and Solvents: 
Integrated Assessment and Selection .........................................................................................................................................................1834

Theodoros Damartzis, Athanasios I. Papadopoulos, Panos Seferlis 
 

(681f) Increasing the Operating Range of an IGCC Plant with Carbon Capture through the Integration of a CaO-
Based Thermal Storage System ..................................................................................................................................................................1837

Annelies Vandersickel, Alexander Mitsos, Randall Field 
 

(681g) Design and Optimization of Low-CO2-Emitting Organic Rankine Cycle for Liquefied Natural Gas Cold 
Exergy Recovery ...........................................................................................................................................................................................1838

Ung Lee, Kyeongsu Kim, Chonghun Han 
 

(683a) Understanding the Microalgae Fungal Attraction for a Novel Co-Pelletization Algae Harvesting Process ..........................1841
Carlos Zamalloa Nalvartea, Sarman Oktovianus Gultom, Aravindan Rajendran, Mi Yan, Yan Yang, Hongjian Lin, Jing Gan, Bo Hu 

 

(683b) Kinetic Modeling of Co-Cultured Saccharomyces Cerevisiae and Scheffersomyces Stipitis ..................................................1842
Min Hea Kim, Andrew Damiani, Q. Peter He, Jin Wang 

 

(683c) Assessing the Influence of Hydraulic Retention Time on Microbial Community Dynamics during 
Fermentative Hydrogen Production...........................................................................................................................................................1844

Saravanan Ramiah Shanmugam, Subba Rao Chaganti, Sathyanarayanan Sevilimedu Veeravalli, Jerald A. Lalman, Daniel D. 
Heath 

 

(683d) Characterization of Alginate Lyases from Vibrio Splendidus 12B01 and 13B01 .....................................................................1851
Geethika Yalamanchili, Mathew Plutz, Ahmet Badur, Christopher V. Rao 

 

(683e) Analysis of Furfural As a Chemical Building Block for Future Biorefineries ...........................................................................1852
Valentina Aristizábal, Jonathan Moncada, Alvaro Gómez, Carlos A. Cardona 

 

(692a) Immobilizing Sulfur for Lis Batteries ............................................................................................................................................1862
Donald Dornbusch, Hooman Hosseini, Galen Suppes 

 

(692c) Importance of Conductivity and Structure in the Capacity Retention of NiO Anodes in Li Batteries ..................................1863
Neil Spinner, Alessandro Palmieri, Nicole Beauregard, William E. Mustain 

 

(692d) Synthesis and Electrochemical Performance of LiMnPO4 Nano Materials As a Cathode Material for 
Lithium-Ion Batteries...................................................................................................................................................................................1864

Xin Tan 
 



(692e) A Macroscopic Approach to Simulating Electrochemical Impedance Spectroscopy for Lithium Ion Batteries ...................1865
Rajiv Jaini, Thomas F. Fuller 

 

(692f) Fire Safety with High Energy Density Batteries ............................................................................................................................1866
Michael C. Stern, William Braff, Kevin Marr, Hubert Biteau, Vijay Somandepalli 

 

(693a) Oxidation Reaction Kinetics of Elemental Mercury Vapor with Cupric Chloride for Mercury Emission 
Control ...........................................................................................................................................................................................................1873

Can Li, Vishnu Sriram, Zhouyang Liu, Joo-Youp Lee 
 

(693b) Investigation on the Chemical Degradation of SOFC Anode Caused By the Trace Level of Sulfur and Other 
Elements Possibly Contained in Coal Derived Fuel Gas ..........................................................................................................................1874

Koji Kuramoto, Toshiyo Fukushima, Sou Hosokai, Koichi Matsuoka, Yoshizo Suzuki, Haruo Kishimoto, Katsuhiko Yamaji, 
Teruhisa Horita 

 

(693c) Designing Advanced Activated Carbons for Enhanced Mercury Capture ................................................................................1875
Joe Wong, Roger Cayton, Jacob Lowring 

 

(693d) Sustainable Materials for Mercury Control ..................................................................................................................................1884
K. Thomas Klasson, Isabel M. Lima, Minori S. Uchimiya 

 

(693f) Cadmium, Phosphorous and Antimony Adsorption on Copper-Palladium Alloy Films ..........................................................1885
Karen J. Uffalussy, James B. Miller, Bret H. Howard, Dennis Stanko, Evan J. Granite 

 

(704a) Effect of Functional Groups on Separating CO2 from CO2/N2 Mixtures Using Edge Functionalized 
Graphene Nanoribbons................................................................................................................................................................................1886

K. G. Ayappa, Sudeep Punnathanam, Tonnishtha Dasgupta 
 

(704b) Polymeric Moisture Swing Membranes for Carbon Dioxide Capture from Gas Mixtures .....................................................1887
Daniel J. Miller, Meenesh R. Singh, Siwei Liang, Rachel Segalman, Nathaniel A Lynd 

 

(704c) Thermal Swing Sorption Process for CO2 Capture from Flue Gas............................................................................................1888
Tripura Mulukutla, John Chau, Dhananjay Singh, Gordana Obuskovic, Kamalesh K. Sirkar 

 

(704d) Adsorption of CO2, CH4 and N2 on N-Doped Highly Porous Activated Carbons: Approach for Selective 
Adsorption of Flue Gas and Natural Gas Upgrading...............................................................................................................................1889

Jun Wang, Shuguang Deng, Rajamani Krishna, Jiangfeng Yang 
 

(704e) Investigation of MOF/Polyimide Interactions in Mixed Matrix Membranes for CO2 Separation .........................................1894
Marcel Balçik, Baris Demir, M. Göktug Ahunbay 

 

(707a) One-Pot Conversion of Cellobiose into Polyols and the Possible Reaction Pathways over Extremely Low 
Phosphotungstic Acid with Ru/C Catalyst.................................................................................................................................................1895

Kai Zhang, Shubin Wu, Xiaohong Zhang 
 

(707b) Design of Process Plant for the Production of Formaldehyde and Formic Acid from Lignin.................................................1904
Teri Curow, Ashley Hudson, Srinivas Palanki 

 

(707c) Elucidation of Cellulose-Lignin Interaction during Pyrolysis: A Py-GC-MS Study.................................................................1905
Shiliang Wu, Rui Xiao, Dekui Shen 

 

(707e) Mesoporous Molecular Sieve with Strong Acidity As Catalysts Support for Pyrolysis of Furfural Residue to 
Levulinic Acid ...............................................................................................................................................................................................1922

Haiyan Xu 
 

(707f) Ethanol Production with Process of Simultaneous Saccharification and Fermentation at High Temperature .....................1923
Jingliang Xu, Yueshu, Yunyun Liu, Yu Zhang, Zhenhong Yuan, Xinshu Zhuang 

 

(707g) Mechanism Study of Biomass Pyrolysis .........................................................................................................................................1924
Shurong Wang, Bin Ru, Haizhou Lin, Qinjie Cai, Wuxing Sun, Zhongyang Luo 

 

(709a) Computational Analysis and Screening of Materials for Capture of Toxic Compounds .........................................................1925
Peyman Z. Moghadam, David Fairen-Jimenez, Randall Snurr 

 

(709b) Adsorption of Aromatic and Nitrogen Aromatic Compounds on the MOF By the Spectroscopic, Kinetic and 
Computational Studies .................................................................................................................................................................................1926

Jun Dai, Michael McKee, Jing Li, Alexander Samokhvalov 
 

(709c) Water-Stable Uio-66-Derived Metal-Organic Frameworks for Highly Efficient CO2 Separation .........................................1934
Dan Zhao, Zhigang Hu 

 

(709d) Efficient Adsorptive Desulfurization over Heteroatom-Doped Porous Carbons By Carbonization of an 
Organic Salt...................................................................................................................................................................................................1935

Yawei Shi, Guozhu Liu, Li Wang, Xiangwen Zhang 
 

(709e) Novel Adsorbent from Agricultural Waste-Cashew Nut Shell for Methylene Blue Dye Removal: 
Optimization By Response Surface Methodology.....................................................................................................................................1942

Senthil Kumar Ponnusamy, Ramalingam Subramaniam 
 

(709f) Efficient Removal of Fluoride By Lanthanum Modified Carbon Nanoparticles (LMCN) .......................................................1943
Chenghong Wang, Xue Guo, J. Paul Chen 

 

(711a) Chemically-Complexing Ionic Liquids for Pre-Combustion CO2 Capture: Design of Chemical Properties ........................1944
Bo Hong, Joshua E. Bennett, Joan F. Brennecke, Mark A. Stadtherr 

 

(711b) Electrospray As a Nanoscale Gas-Liquid Contactor for Carbon Dioxide Absorption in Space Habitats .............................1945
Matthew Paragano 

 

(711c) Developing a Model for Carbon Dioxide Using the Modified Group Contribution-SAFT-VR with Dipole 
Theory ............................................................................................................................................................................................................1955

Jessica D. Haley, Gaurav Das, Clare McCabe 
 

(711d) Development of a Group Contribution Methodology for Multi-Functional Amines in the Context of Carbon 
Capture Applications ...................................................................................................................................................................................1956

Alexandros Chremos, Esther Forte, Vassilis Papaioannou, Amparo Galindo, George Jackson, Claire Adjiman 
 

(711e) Associated Lattice Fluid Equation of State for CO2 – Polymer Systems ...................................................................................1957
Mohammad Z. Hossain, Yanhui Yuan, Amyn S. Teja 

 



(711f) Kinetic Study of Carbon Dioxide Absorption By Aqueous Solutions of N-Methyldiethanolamine and 
Piperazine ......................................................................................................................................................................................................1958

Alberto Servia, Nicolas Laloue, Julien Grandjean, Sabine Rode, Christine Roizard 
 

(711g) CO2 Absorption into Solutions of Amino-2-Methyl-1-Propanol (AMP) Mixed with Piperazine and Glycine ......................1962
Abdelbaki Benamor, Mohammed Jaber Almarri 

 

(712a) Genome-Wide RNAi Screen Reveals the E3 SUMO-Protein Ligase Gene SIZ1 As a Novel Determinant of 
Furfural Tolerance in Saccharomyces Cerevisiae ....................................................................................................................................1963

Han Xiao, Huimin Zhao 
 

(712b) Tracking Combinatorially Engineered Libraries at the Genome Scale .....................................................................................1965
Ramsey Ibrahim Zeitoun, Ryan T. Gill 

 

(712c) Combinatorial Metabolic Engineering with Genomic Libraries Constructed from Degenerate 
Oligonucleotide-Primed PCR with Thermodynamically Designed Primers..........................................................................................1966

Benjamin G. Freedman, Ryan S. Senger 
 

(712d) Design and Engineering of a Xylose Sensing-Regulation Gene Circuit in Saccharomyces Cerevisiae: A 
Potential “Master Switch” for Efficient Xylose Utilization .....................................................................................................................1967

Meng Wang, Huimin Zhao 
 

(712e) Comparative Proteomics Analysis of High Butyrate and Butanol Producing Clostridium Tyrobutyricum 
Mutants ..........................................................................................................................................................................................................1968

Chao Ma, Margaret Liu 
 

(712f) Optimal Design of Isotopically Nonstationary 13C Metabolic Flux Analysis of Cyanobacteria ...............................................1969
Adeola O. Adebiyi, Lara J. Jazmin, Yao Xu, Carl H. Johnson, Jamey D. Young 

 

(712g) Resolving the Central Metabolism of Oleaginous Yeast Yarrowia Lipolytica By 13C-Metabolic Flux 
Analysis ..........................................................................................................................................................................................................1971

Woo Suk Ahn, Gregory Stephanopoulos 
 

(712h) 13C-Metabolic Flux Analysis of Cyanobacterial Photo-Fermentation ........................................................................................1972
Le You, Lian He, Bert Berla, Himadri B Pakrasi, Yinjie J. Tang 

 

(714a) Synthesis of Polylactide-Graft-Maleic Anhydride Via Free Radical Initiation in Supercritical Carbon 
Dioxide ...........................................................................................................................................................................................................1974

Barbara A. Wheelden, Amber R. Tupper, Sunggyu Lee 
 

(714b) Ductility Improvement of Film Products Made of Nano-Fibrillated Saccharification Residues of Wood.............................1975
Han-Seung Yang, William T. Y. Tze, Feng Jin Liew, Jonathan S Schilling 

 

(714c) Chemistry and Chemical Engineering Process for Making Biobased PET ...............................................................................1976
Damian Adrian Salazar Hernandez 

 

(714d) Co-Injection Moulding Bioplastics: Investigating Procedure and Performance ......................................................................1979
Nicholas Hotz, Amar K. Mohanty, Manju Misra 

 

(714e) Ecological Glue – Towards a Sustainable Industry ? ...................................................................................................................1980
Merten Morales, Reto Bättig, Stavros Papadokonstantakis, Konrad Hungerbühler 

 

(714f) Chitosan from Solid-State Fermentation of Soybean Residues By Filamentous Fungi As Biobased 
Paperboard Coating Additives for HVAC Applications..........................................................................................................................1981

Andro Mondala, James Atkinson, Amanda Putnam, Teryn Mergen, Shaun Shields, Brian Young, Jan Pekarovic 
 

(727a) Water Vapor Permeation through Amine-Containing CO2-Selective Facilitated Transport Membranes for 
Hydrogen Purification .................................................................................................................................................................................1982

Varun Vakharia, Zi Tong, W. S. Winston Ho 
 

(727b) Palladium Membranes for Portable Power Applications ............................................................................................................1983
Zachary W. Dunbar 

 

(727c) The Characterization of Supported Molten Metal Membranes for Hydrogen Separation......................................................1984
Pei Shan Yen, Nicholas Deveau, Yi Hua Ma, Ravindra Datta 

 

(727d) Material Investigation for Hydrogen Purification and Storage Applications: Hydrogen Solubility in 
Transition Metals Predicted By Density Functional Theory Combined with Thermodynamics Principles......................................1985

Kyoungjin Lee, Mengyao Yuan, Jennifer Wilcox 
 

(727e) Performance of Pd-Ag Membranes Fabricated By a Novel Electroless Plating Method for Hydrogen 
Separation......................................................................................................................................................................................................1988

Md Moniruddin, Tanisha Billups, Hla Tun, Vishwanath Deshmane, Shamsuddin Ilias 
 

(729a) Simulation and Control of Plasma-Enhanced Chemical Vapor Deposition (PECVD) Process for the 
Manufacturing of Silicon Thin Film Solar Cells .......................................................................................................................................1989

Sangil Kwon, Marquis Crose, Dong Ni, Gerassimos Orkoulas, Panagiotis D. Christofides 
 

(729b) Effect of Drill Pipe Whirling on Cementing Integrity in Horizontal Shale Gas Wells: A Simulation Study.........................1990
Shyam Panjwani, M. Nikolaou 

 

(729c) Combination of Electrolysis and Catalytic Oxidation to Simultaneously Produce Hydrogen and Chlorine 
Using Waste Hydrogen Chloride Gas ........................................................................................................................................................1991

Xiaonan Wang, Ahmet Palazoglu, Nael H. El-Farra 
 

(729d) Thermal Conversion of Biomass: Pyrolysis Reaction Networks for Optimal Reactor Design ................................................1992
Ashton A. Gooding, Kyriacos Zygourakis 

 

(729e) A Coupled Lagrangian-Eulerian Model for Numerical Simulation of Wind Turbines Performance Under 
Rainy Conditions ..........................................................................................................................................................................................1994

Ahmad Cheshmberah, Hamid Arastoopour 
 

(729f) Multiphase Flow Modeling and CFD Analysis during Managed Pressured Drilling (MPD) in Oil Reservoirs.....................1996
Dimitrios I. Gerogiorgis 

 

(729g) Analytical Model for the Electrochemical Reduction of CO2 in a Microfluidic Cell ...............................................................1997
Kunna Wu, Erik Birgersson, Paul J. A. Kenis, Iftekar A. Karimi 

 



(729h) Development of a Mathematical Model for Microbial Desalination Cells .................................................................................1998
Qingyun Ping, Chenyao Zhang, Xueer Chen, Bo Zhang, Zuyi (Jacky) Huang, Zhen He 

 

(730a) Uncertainty Quantification of Properties Models: Application to a CO2-Capture System .....................................................1999
Joshua Morgan, Benjamin Omell, Debangsu Bhattacharyya, Charles Tong, David C. Miller 

 

(730b) Characterization of Dialkylimidazolium Bistriflamide Ionic Liquids for CO2 Capture .........................................................2000
Ruth E. Baltus, Surya Sekhar Moganty, Sitaraman Krishnan, Venkat Kalyan Vendra, Pavan Chinthamanipeta 

 

(730c) Long Term Durability of Dolomite-Derived MgO-Based Sorbent for CO2 Capture in IGCC ...............................................2001
Shahin Zarghami, Javad Abbasian, Hamid Arastoopour 

 

(730d) Dynamic Modeling and Control of an Integrated Solid Sorbent Based CO2 -Capture Process .............................................2002
Benjamin Omell, Debangsu Bhattacharyya, Stephen Zitney, David C. Miller 

 

(730e) Numerical Simulation of a Pyrolysis and Re-Burning Combinative Low-NOx Grate Boiler ..................................................2004
Jing Wang, Helen Lou, Fangqin Cheng 

 

(731a) Restraint-Free Coarse-Grain Modeling of a Crystalline Cellulose Fibril Based on Force Matching .....................................2005
Sergiy Markutsya, Ajitha Devarajan, Mark S. Gordon, Theresa L. Windus, Monica H. Lamm 

 

(731b) Ligand Binding Dynamics and Directionality in Cellulomonas Fimi Family 4 Carbohydrate Binding 
Modules..........................................................................................................................................................................................................2006

Abhishek A. Kognole, Christina M. Payne 
 

(731c) Understanding the Interactions of N-Methylmorpholine N-Oxide with Cellulose ....................................................................2008
Brooks D. Rabideau, Ahmed E. Ismail 

 

(731d) Transport of Pyrolysis Fragments in Cellulose – a Molecular Dynamics Study .......................................................................2009
Abdul Salam Mohammad, Jessica D. Murillo, Joseph J. Biernacki, Scott Northrup 

 

(731e) A Comparison of Coarse-Graining Approaches for Modeling Morphology in Push-Pull Polymers ......................................2010
Eric Jankowski, Dana Olson 

 

(731f) Molecular Properties for Renewable Energy Materials from Big Data......................................................................................2011
Johannes Hachmann 

 

(744a) R&D of Green and High Efficient Cellulosic Fuel Ethanol Process Combined with Value Added By-
Products By Three Main Feedstock Components.....................................................................................................................................2012

Zhenhong Yuan 
 

(744b) Effect of Phospholipids on Free Lipase-Catalyzed Biodiesel Production ..................................................................................2013
Dehua Liu, Wei Du, Yang Li 

 

(744c) Study on Syngas Production By Catalytic Gasification of Maize Stalk Fast Pyrolysis Bio-Oil ...............................................2014
Weiming Yi, Zhihe Li, Peng Fu, Xueyuan Bai, Nana Wang, Hongzhen Cai, Lihong Wang 

 

(744d) Support Effect on Fischer-Tropsch Synthesis of Gas from Biomass Gasification over a Ru-Cu-Co/Al2O3 
Catalyst ..........................................................................................................................................................................................................2016

Shunqing Li 
 

(744e) Co-Cracking of Bio-Oil Fractionand Ethanol for Aromatic Hydrocarbon Production ...........................................................2017
Shurong Wang, Qinjie Cai, Li Zhang, Junhao Chen, Bai Ru, Zhongyang Luo 

 

(744f) Conversion of Corncob into Furfural By Acid and FeCl3 Co-Catalysis Process.......................................................................2018
Suxia Ren 

 

(744g) Performance and Emission Characteristics of a Diesel Engine Using Alternative Vehicle Fuels Formulations 
Based on Ethyl Levulinate ...........................................................................................................................................................................2019

Zhiwei Wang 
 

(754a) Microscopic View on Different Types of Transport of Light Gases in Mixed-Matrix Membranes: A 
Diffusion NMR Study...................................................................................................................................................................................2020

Robert Mueller, Suihua Zhang, Chen Zhang, William J. Koros, Ryan Lively, Sergey Vasenkov 
 

(754b) CO2-Selective Membranes Containing Amino or Ethylene Oxide Groups for Carbon Capture from Flue 
Gas..................................................................................................................................................................................................................2021

Yuanxin Chen, W. S. Winston Ho 
 

(754c) Zeolite like MOF Membranes and Their Related Gas Separation Properties...........................................................................2022
Youssef Belmabkhout, Osama Shekhah, Raja Swaidan, Ingo Pinnau, Mohamed Eddaoudi 

 

(754d) Sorption of CO2/CH4 Mixtures in a Polymer of Intrinsic Microporosity (PIM) : Effect of Temperature, 
Presence of a Tetrazole Unit (TZ PIM) and Thermal Treatment ...........................................................................................................2024

Aweke E. Gemeda, Maria Grazia De Angelis, Michael D. Guiver, Giulio Sarti 
 

(754e) Fabrication and Characterization of PBI-Matrimid Blend Gas Separation Membranes ........................................................2025
Leslie R. Schulte, Shuzhen Qiu, Michael D. Wales, Mary E. Rezac 

 

(754f) Development of Polyimide Membranes with Dual Selectivity for CO2 Separations .................................................................2026
Shuangjiang Luo, Gregory Kline, Ruilan Guo 

 

Author Index 




