
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-63439-024-8 

International Congress on  
Energy 2013 (ICE) 

San Francisco, California, USA 
3-8 November 2013 

Volume 1 of 2 

Topical Conference at the 2013 AIChE Annual Meeting: Global 
Challenges for Engineering a Sustainable Future 



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© (2013) by AIChE 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2014) 
  
For permission requests, please contact AIChE 
at the address below. 
  
AIChE 
3 Park Avenue 
New York, NY 10016-5991 
 
Phone:  (203) 702-7660 
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 
 

(5a) Modeling of Electrochemical Energy Storage Devices for Electric Vehicles ....................................................................................... 1
Rajeswari Chandrasekaran 

 

(5b) Characterisation of Thermal Response and Gas Generation Products of Li-Ion Cells Under Abusive 
Conditions............................................................................................................................................................................................................ 3

Viktor Hacker, Gernot Voitic, Andrey Golubkov 
 

(5c) Transient Studies of a Sodium-Sulfur Cell............................................................................................................................................... 4
Sarah Caprio, Debangsu Bhattacharyya 

 

(5d) Cycle Life Prediction for Ncm-Composite/Graphite Lithium Ion Battery Cells ................................................................................ 5
Justin Purewal, John Wang, Jason Graetz, Harshad Tataria, Mark W. Verbrugge 

 

(5e) Convection Battery - Elimination of Dendrite Failure ........................................................................................................................... 6
Galen Suppes, Donald Dornbusch, Ramsey Hilton 

 

(5f) Convection Battery - Performance Improvement and Characterization.............................................................................................. 7
Galen Suppes, Ramsey Hilton, Michael Gordon, Donald Dornbusch 

 

(5g) Key Parameters for Electrothermal Dynamics and Control of 15-Ah Prismatic Li-Ion Batteries ................................................... 8
Sun Ung Kim, Lynn Secondo, Charles W. Monroe, Jason Siegel, Anna Stefanopoulou 

 

(5h) Inorganic Electrolyte Membranes for Redox Flow Batteries .............................................................................................................. 10
Zhi Xu, Ioannis Michos, Ruidong Yang, Junhang Dong 

 

(5i) Slurry Electrode for An All-Iron Flow Battery for Low Cost Large-Scale Energy Storage............................................................. 11
Tyler J. Petek, Jesse S. Wainright, Robert F. Savinell 

 

(5j) Acid and Alkaline Hydrogen-Bromine Fuel Cell Systems for Electrical Energy Storage ................................................................ 15
Trung V. Nguyen, Venkata R. Yarlagadda, Guangyu Lin, Guoming Weng, Vanessa Li, Kwong-Yu Chan 

 

(5k) Coupling Anion- and Cation-Exchange Membranes for Redox Flow Batteries With Mixed Ion Charges ................................... 18
Shuang Gu, Ke Gong, Emily Yan, Yushan Yan 

 

(22a) TiO2-Graphene Nanocomposite As Advanced Photocatalyst:Synthesize and Application ........................................................... 20
Ghodsieh Malekshoar, Ajay K. Ray 

 

(22b) Enhanced VOCs Removal By Photocatalytic Oxidation Using Fiber-Illuminated Honeycomb Reactor At Ppb 
Level ................................................................................................................................................................................................................... 21

Yi Ting Wu, Jeffrey, Chi-Sheng Wu, Yi-Hui Yu, Luh-Maan Chang, Van-Huy Nguyen 
 

(22c) Removal of AMC By Photocatalytic Degradation............................................................................................................................... 22
Kung-Te Lu, Yi Ting Wu, Jeffrey, Chi-Sheng Wu, Yi-Hui Yu, Luh-Maan Chang 

 

(22d) Characterization of Titania Nanotube Photocatalysts ....................................................................................................................... 23
Johannes W. Schwank, Nan Liu, Xiaoyin Chen 

 

(22e) Photocatalytic Enhancement of Titania Via Deposition of Metal Nanoparticles ............................................................................ 24
Kevin A. Dahlberg, Thomas Westrich, Johannes W. Schwank 

 

(22f) Microwave-Assisted Synthesis of Extra-Fine Ag@Agi Photocatalyst With High Activity Under Visible Light 
Irradiation ......................................................................................................................................................................................................... 25

Yinghua Liang, Huan Wang, Wenquan Cui, Li Liu, Joanne Gamage McEvoy, Zisheng Zhang 
 

(22g) The Use of Induction Heating for On-Demand Desorption and Catalytic Reaction....................................................................... 26
Ales Zadrazil, Frantisek Stepanek 

 

(22h) Design Rules for Multiphase Photoreactors ........................................................................................................................................ 27
Mahsa Motegh, J. Ruud Van Ommen, Robert F. Mudde, Peter W. Appel, Michiel T. Kreutzer 

 

(22i) Optically Excited Plasmonic Metal Nanostructures As Selective Direct Propylene and Ethylene Epoxidation 
Catalysts ............................................................................................................................................................................................................ 29

Marimuthu Andiappan, Hongliang Xin, Phillip Christopher, Suljo Linic 
 

(22j) Synthesis and Kinetics of Biodiesel Formation Via Calcium Methoxide Base-Catalyzed Transesterification 
Reaction in the Absence and Presence of Ultrasound .................................................................................................................................. 30

Yusuf G (Debo) Adewuyi, Vishwanath G Deshmane 
 

(24a) Intrinsic Chemistry of Biomass Pyrolysis for Biofuels: Primary and Secondary Reactions of Cellulose 
Decomposition ................................................................................................................................................................................................... 32

Paul J. Dauenhauer 
 

(24b) Cellulose-Hemicellulose, Cellulose-Lignin Interactions During Fast Pyrolysis .............................................................................. 33
Jing Zhang, Yong S. Choi, Robert C. Brown, Brent H. Shanks 

 

(24c) Pyrolysis Chemistry of Lignin Model Compounds; β-O-4 and α-O-4 Linkages.............................................................................. 34
Yong S. Choi, Jing Zhang, Brent H. Shanks 

 

(24d) Aromatic Hydrocarbons Production From Catalysis of Douglas Fir Sawdust Pellets Pyrolysis Vapor Over 
Zeolite Catalyst ................................................................................................................................................................................................. 35

Lu Wang, Hanwu Lei, Quan Bu, Lei Zhu 
 

(24e) Catalytic Fast Pyrolysis of Aspen Lignin Via Py-GC/MS .................................................................................................................. 36
Min Zhang, Fernando Resende, Alex Moutsoglou 

 

(24f) Fast Catalytic Pyrolysis of Biomass and Relevant Model Compounds Studied in a Spouted Bed Reactor: 
Effect of Catalyst Type and Loading.............................................................................................................................................................. 37

Shoucheng Du, Nicholas Fleming, Julia Valla, George M. Bollas 
 

(24g) Fast Hydropyrolysis and Catalytic Hydrodeoxygenation of Cellulose in a Micro-Scale Batch Reactor ...................................... 40
Harshavardhan J. Choudhari, W. Nicholas Delgass, Fabio H. Ribeiro, Rakesh Agrawal 

 



(35a) A Study of Channel Dimension Effect On Performance of Interdigitated Flow Field PEM Fuel Cells ....................................... 41
Anthony Santamaria, Nathanial J. Cooper, Maxwell Becton, Jae Wan Park 

 

(35b) Polymer-Based Manufacturing of Microscale Fuel Cells .................................................................................................................. 45
Adam S. Hollinger, Paul J. A. Kenis 

 

(35c) Preparation of Pt/C Catalyst By Particle ALD, Fuel Cell Electrode Fabrication and Testing ...................................................... 46
Alia M. Lubers, Kelly M. Anderson, Troy D. Gould, Matthias Faust, Martin Seipenbusch, Alan W. Weimer 

 

(35d) Understanding the Gas Diffusion Layer in PEM Fuel Cells - Experimental Characterization, Design, and 
Manufacturability............................................................................................................................................................................................. 47

Jason Morgan, Ravindra Datta 
 

(35e) Hydrogen and Proton Exchange Membrane Fuel Cells for Transportation ................................................................................... 48
V. K Mathur, Xiaowei Teng 

 

(35f) Surface Dealloyed Pt Nanoparticles Supported On Carbon Nanotubes: Facile Synthesis and Promising 
Applications for Direct Crude Glycerol Anion-Exchange Membrane Fuel Cell ...................................................................................... 49

Ji Qi, Le Xin, David Chadderdon, Yang Qiu, Yibo Jiang, Kai Sun, Haiying He, Zhiyong Zhang, Anjana Asthana, Changhai Liang, 
Wenzhen Li 

 

(35g) Mechanism of Imidazolium Groups Degradation in Alkaline Anion Exchange Membrane ......................................................... 51
Wenpin Wang, Xiaofeng Xie, Yafei Lv 

 

(38a) Overview of the Pebble-Bed Fluoride-Salt-Cooled, High-Temperature Nuclear Reactor (PB-FHR) and 
Management of Tritium Air Emissions.......................................................................................................................................................... 52

Raluca O. Scarlat, Lakshana Huddar, Per F. Peterson 
 

(38b) Overview of Passive Safety Features and Transient Model Validation for the Pebble-Bed Fluoride-Salt 
Cooled, High-Temperature Nuclear Reactor (PB-FHR) ............................................................................................................................. 53

Lakshana Huddar, Raluca O. Scarlat, Nicolas Zweibaum, Per F. Peterson, David Krumwiede 
 

(38c) From Subs to Mines: What Would It Take for Australia to Develop a Nuclear-Powered Submarine 
Capability? ........................................................................................................................................................................................................ 54

Stefaan J. R. Simons, James C. Brown, Anthony Owen, Tim Stone, James Voss, Helen Cook, Tony Irwin 
 

(45a) Computational Carbon Capture ........................................................................................................................................................... 55
Berend Smit 

 

(45b) Polyethyleneimine-Functionalized Polyamide-Imide Hollow Fiber Sorbents for Post-Combustion CO2 
Capture .............................................................................................................................................................................................................. 56

Fuyue Stephanie Li, Wulin Qiu, Ryan P. Lively, Jong Suk Lee, Ali A. Rownaghi, William J. Koros 
 

(45c) Surface Functionalization Of Mesoporous Sorbents For Post-Combustion CO2 Capture ............................................................ 57
Jiajun He, John To, Christopher T. Lyons, Reza Haghpanah, Erik C. Rupp, Zhenan Bao, Daniel Stack, Jennifer Wilcox 

 

(45d) Capture of Carbon Dioxide With Tetraethylenepentamine-Functionalized Industrial Carbon Nanotubes ............................... 58
Qing Liu, Shudong Zheng, Yi He, Yao Shi 

 

(45e) Post-Combustion CO2 Capture Using PAI Polymer/Silica/PEI Hollow Fiber Sorbents................................................................ 59
Ying Labreche, Yanfang Fan, Fateme Rezaei, Ryan P. Lively, Christopher W. Jones, William J. Koros 

 

(45f) Mg(OH)2-Based Sorbents for Combined CO2 Capture and Storage in Gasification Systems ...................................................... 61
Kyle Fricker, Ah-Hyung Alissa Park 

 

(45g) A Low Cost, High Capacity Regenerable Sorbent for Post Combustion CO2 Capture................................................................. 62
Ambalavanan Jayaraman, Gökhan Alptekin, Steve Dietz, Robert Copeland, Ashok Rao 

 

(45h) Effect of Structural Changes During Partial Calcination of Dolomite-Based Sorbent On CO2 Capture in 
IGCC .................................................................................................................................................................................................................. 63

Shahin Zarghami, Javad Abbasian 
 

(48a) Dual Fluidized Bed Reforming Pilot Test Results: Tar Conversion and the Fate of Sulfur .......................................................... 64
Karl Mayer, George Apanel, Tobias Pröll, Hermann Hofbauer 

 

 (48b) Electricity Storage in Biofuels: Selective Electro-Catalytic Reduction of Levulinic Acid to Valeric Acid Or γ-
Valerolactone .................................................................................................................................................................................................... 65

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

(48c) Catalytic Deoxygenation of Octanoic Acid Over Supported Pd ........................................................................................................ 66
Keyi Sun, H. Henry Lamb 

 

(48d) Aldol Condensation and Esterification of Oxygenates On Bifunctional Metal-TiO2 Catalysts .................................................... 67
Shuai Wang, Konstantinos Goulas, Enrique Iglesia 

 

(48e) Catalytic Hydrodeoxygenation of Lignin Derived Compounds: Synergic Effect Between Pd and Fe.......................................... 69
Yongchun Hong, He Zhang, Junming Sun, Changjun Liu, Ayman Karim, Meng Gu, Chongmin Wang, Alyssa Hensley, Renqin 
Zhang, Jean-Sabin McEwen, Yong Wang 

 

(48f) Generation of Novel Diesel Additives Via Furan Condensation and Partial Hydrogenation of Biomass-
Derived Molecules ............................................................................................................................................................................................ 71

Eric R. Sacia, Balakrishnan Madhesan, Alexis T. Bell 
 

(48g) Catalyst Deactivation in Hydrothermal Decarboxylation.................................................................................................................. 73
Thomas Yeh, Phillip E. Savage, Suljo Linic 

 

(48h) Selectively Activating the C=O Bond of Furfural Using Metal Carbide and Bimetallic Surfaces ................................................ 74
Ke Xiong, Jingguang G. Chen 

 

(48i) Modeling of Catalytic Cracking and Separation Units for Upgrading Heavy Oil and Residues ................................................... 75
M. R. Riazi 

 

(65a) Templated Ordered Mesoporou Materials for Supercapacitors and Lithium Ion Batteries ......................................................... 76
Jinwoo Lee 

 

(65b) Reduced Graphene Oxide Wrapped FeS Nanocomposite for Lithium-Ion Battery Anode With Improved 
Performance ...................................................................................................................................................................................................... 77

Ling Fei, Hongmei Luo 
 



(65c) Alkanethiol-Passivated Germanium Nanowires As High-Performance Anode Materials for Lithium-Ion 
Batteries ............................................................................................................................................................................................................. 78

Hsing-Yu Tuan, Fang-Wei Yuan 
 

(65d) A Facile Microwave-Assisted Route to Co(OH)2 and Co3O4 Nanosheet for Li-Ion Battery ........................................................ 79
Gen Chen, Hongmei Luo 

 

(65e) Li Adsorption and Intercalation in Graphene, Graphite and Carbon Onions By Reaxff Reactive Force Field ......................... 80
Muralikrishna Raju, Panchapakesan Ganesh, Paul R. C. Kent, Adri C. T. Van Duin 

 

(65f) Silicon-Rich Carbon Nanofibers From Water-Based Spinning to Control Combination of Silicon and Carbon 
for Li-Ion Battery ............................................................................................................................................................................................. 81

Yong L. Joo, Yong Seok Kim, Kyung Woo Kim, Daehwan Cho, Nathaniel S. Hansen 
 

(65g) Electrochemical Properties of Carbon-Coated SnO2-Graphene Nanocomposites for Rechargeable Lithium-
Ion Batteries ...................................................................................................................................................................................................... 82

Mahbuba Ara, Dr. Steven Salley, Simon K. Y. Ng 
 

(65h) Multilayer Hybrid Electrodes of TiO2/Mwnt for Electrochemical Applications............................................................................ 83
Md. Nasim Hyder, Reza Kavian, Yang Shao-Horn, Paula T. Hammond 

 

(65i) Facile Preparation of Mesoporous α-Fe2O3 With Unique Cocoon-Like Hollow Nanostructure for Reversible 
Lithium Ion Storage ......................................................................................................................................................................................... 84

Jian Zhu, K. Y. Simon Ng, Da Deng 
 

(74a) Process Systems Engineering Of Ionic Liquids ................................................................................................................................... 85
Suojiang Zhang, Xiangping Zhang, Ying Huang, Yajing Xu 

 

(74b) The Word Green, What Does It Mean? ............................................................................................................................................... 88
Dickson E. Ozokwelu 

 

(74c) Energy, Economy, Environment and Sustainable Development in the Middle East and North Africa ....................................... 89
M. R. Riazi 

 

(74d) Advanced Zeolite Membrane-Enabled Air Dehumidification and Conditioning Technologies for Buildings ............................ 90
Wei Liu 

 

(74e) Ionic Liquids In Biorefining and CO2 Capture................................................................................................................................... 91
Jyri-Pekka Mikkola 

 

(74f) Process Intensification and Coupling Effects for Efficient Conversion of Biomass Based On Ionic Liquids............................... 92
Xuehui Li, Jinxing Long, Hao Ma 

 

(75a) DOE Efforts to Accelerate Deployment and Commercialization of Advanced Biofuels ................................................................ 93
Brian Duff 

 

(75b) Advanced Hardwood Biofuels Northwest – A Multidisciplinary Research Program To Produce Sustainable 
Biofuels From Woody Biomass ....................................................................................................................................................................... 94

Rick Gustafson 
 

(75c) Lanzatech Projects and Technology for Advanced Biofuels and Chemical Co-Products .............................................................. 95
Michael A. Schultz, Derek W. Griffin 

 

(75d) Cost Competitive Cellulosic Ethanol: The National Renewable Energy Lab's Perspective .......................................................... 96
Adam Bratis 

 

(82a) A Novel Fast Pyrolysis Model Based On Variable-Power Image Furnace Results ......................................................................... 97
Guillain Mauviel, Mélina Christodoulou, Jacques Lédé, Francis Billaud 

 

(82b) Modeling Biomass-to-Fuels Processing ................................................................................................................................................ 99
Brian M. Moreno, Michael T. Klein 

 

(82c) Global Kinetics for the Simulation of Biomass Pyrolysis in Fluidized Bed Reactors....................................................................100
Perrine Pepiot, Kara Malhotra, Peter N. Ciesielski, Ray Grout, Mark Nimlos 

 

(82d) An Open-Source Code for Simulating Biomass Pyrolysis in Fluidized-Bed Reactors..................................................................101
Qingang Xiong, Song-Charng Kong 

 

(82e) Development of a Plug-Flow Reactor for Direct Hydrothermal Liquefaction of Algae and Livestock Waste ..........................102
Mitchell James Minarick 

 

(82f) Depolymerization of Lignin During Solvent Liquefaction................................................................................................................103
Kwang Ho Kim, Matthew Kieffer, Xianglan Bai, Robert Brown 

 

(82g) What Can We Learn About Fast Pyrolysis of Lignin From Solvent Liquefaction? .....................................................................104
Robert Brown, Xianglan Bai, Kwang Ho Kim, Matthew Kieffer 

 

(103a) Towards the Development of Economic, High Specific Energy Metal-Air Batteries in Vehicle Propulsion 
Applications.....................................................................................................................................................................................................105

Leanne D. Chen, Alan Luntz, Jens K. Nørskov 
 

(103b) Transient Interfacial Zinc Oxide Formation in Cycling Alkaline Batteries Detected Using Synchrotron X-
Rays ..................................................................................................................................................................................................................106

Joshua Gallaway, Can Erdonmez, Zhong Zhong, Mark Croft, Lev Sviridov, Sanjoy Banerjee, Dan Steingart 
 

(103c) Nonaqeous Electrolytes for Magnesium-Oxygen Batteries ............................................................................................................107
Gulin Vardar, James D. Saraidaridis, Alice E. S. Sleightholme, Donald J. Siegel, Charles W. Monroe 

 

(103d) Incorporating Nano-Si Particles Into Cellulose-Based Anodic Composites for Lithium-Ion Batteries ...................................108
Joseph Wokpetah 

 

(103e) Metal Complexes With Redox-Active Ligands As High Energy Density Nonaqueous Redox Flow Battery 
Electrolytes ......................................................................................................................................................................................................109

Patrick Cappillino, Harry Pratt, Nicholas Hudak, Neil Tomson, Travis Anderson, Mitchell Anstey 
 

(103f) Lithium Air Rechargable Battery Challenges to Sustained Cycling .............................................................................................110
Keith Scott, Hua Cheng, Ukrit Sahapatsombut, Oloniyo Olubukun 

 

(103g) High Voltage Vanadium-Metal Hydride Hybrid Flow Battery As Electrochemical Energy.....................................................111
Chi-Ying Li, Guoming Weng, Kwong-Yu Chan 

 



(111a) Process Configuration Studies of Conventional Pre- and Post-Combustion Carbon Capture for Power 
Plants................................................................................................................................................................................................................113

Hyungwoong Ahn, Zoe Kapetaki, Pietro Brandani, Mauro Luberti, Stefano Brandani 
 

(111b) Evaluation of Membrane-Based Post-Combustion Separation of CO2 On Power Plant Output .............................................114
Joseph A. Swisher, Abhoyjit S. Bhown 

 

(111d) Zeolite/Polymer Composite Membranes for CO2 Capture From Flue Gas ................................................................................115
Kartik Ramasubramanian, Zi Tong, Lin Zhao, Michael A. Severance, Prabir K. Dutta, W. S. Winston Ho 

 

(111e) Membranes for Heat Integrated CO2 Capture Via Sub-Ambient Temperature Operation .....................................................116
Lu Liu, William J. Koros, Edgar S. Sanders 

 

(111f) 3-D Printing As a Tool in the Design of Gas-Liquid Contactors for CO2 Capture .....................................................................117
Jason E. Bara, David T. Neuberger 

 

(111g) Measurement of Liquid Film Mass Transfer Coefficients for CO2-Binding Organic Liquids (CO2BOLs) ...........................118
Richard Zheng, Andy J. Zwoster, Phillip K. Koech, Mark Bearden, Charles J. Freeman, Corinne Valkenburg, David J. Heldebrant 

 

(111h) Novel Liquid-Like Organic Hybrid Nanomaterials for CO2 Capture .........................................................................................119
Ah-Hyung Alissa Park 

 

(111i) The Benefits of Using a Polarity-Swing-Assisted- Regeneration (PSAR) On CO2BOLs: An Experimental 
and Theoretical Study ....................................................................................................................................................................................120

David J. Heldebrant 
 

(114a) Catalytic Lignin Valorization By Liquid Phase Reforming ...........................................................................................................121
Anna L. Jongerius, Joseph Zakzeski, John R. Copeland, Guo Shiou Foo, Carsten Sievers, Pieter C. A. Bruijnincx, Bert M. 
Weckhuysen 

 

(114b) Highly Selective Fe/Mo Hydrodeoxygenation Catalysts ................................................................................................................124
Jason C. Hicks, Dallas J. Rensel 

 

(114c) Mechanism of Ketonization of Acetic Acid Over Reducible Oxides and Zeolites .......................................................................125
Tu N. Pham, Abhishek Gumidyala, Tawan Sooknoi, Daniel E. Resasco, Steven Crossley 

 

(114d) Investigation of Raney Nicu Catalysts for Hydrothermal Hydrodeoxygenation ........................................................................126
Jacob G. Dickinson, Phillip E. Savage 

 

(114e) Hydrocracking of a Heavy Feedstock Using Modified USY Zeolite-Based Catalysts.................................................................127
Jose Luis Agudelo V., Sonia A. Giraldo D., Emiel J. M. Hensen, Luis Javier Hoyos M. 

 

(114f) Vapor Phase Catalytic Deoxygenation of Acetic Acid.....................................................................................................................128
Matthew M. Yung, Elaine Gomez, Erum Qayyum, John N. Kuhn 

 

(114g) Mechanistic Insights in Catalytic Conversion of Sugars to Platform Furan Derivatives...........................................................129
Vinit Choudhary, Marta León, Samir H. Mushrif, Christopher Ho, Andre Anderko, Vladimiros Nikolakis, Nebojsa Marinkovic, 
Anatoly I. Frenkel, Stanley I. Sandler, Dionisios G. Vlachos 

 

(134a) Identifying Defect Sites in Lithium-Ion Battery Materials: Local Disorder in LiVPO4F and Its Influence On 
Bulk Properties ...............................................................................................................................................................................................130

Robert J. Messinger, Michel Ménétrier, Dany Carlier, Jean-Marcel Ateba Mba, Laurence Croguennec, Christian Masquelier, 
Dominique Massiot, Michaël Deschamps 

 

(134b) Electrochemical Properties and Characterization of Li1.2Mn0.54Co0.13Ni0.13O2 Composite Cathode 
Powders Prepared by Ultrasonic Spray Pyrolysis ......................................................................................................................................131

Alex Langrock, Sheryl H. Ehrman, Chunsheng Wang 
 

(134c) Atomic Layer Deposition (ALD) On the Nanostructured Li-Mn-Rich Composite 
Li1.2Ni0.13Mn0.54Co0.13O2 Cathode Powder ..........................................................................................................................................132

Xiaofeng Zhang, Ilias Belharouak 
 

(134d) Metal Fluoride/Graphene Composites for High-Performance Li-Ion Cathodes ........................................................................135
Cary M. Hayner, Xin Zhao, Yue Yang Yu, Mayfair C. Kung, Harold H. Kung 

 

(134e) Nanostructured Li2S-Graphene Composites As Cathode for High Energy Density Li-S Batteries .........................................136
Kai Han, Jingmei Shen, Cary M. Hayner, Yue Yang Yu, Mayfair C. Kung, Harold H. Kung 

 

(134f) Carbon/Sulfur Microspheres With Multi-Modal Pore Structures for Lithium-Sulfur Battery Cathodes ...............................137
Cunyu Zhao, Lianjun Liu, Huilei Zhao, Ying Li 

 

(134g) Nanofiber-Based Cathode Electrocatalysts Supported On Carbon Substrates for Lithium-Air Rechargeable 
Batteries ...........................................................................................................................................................................................................138

Yong Lak Joo, Jun Yin, Jangwoo Kim 
 

(134h) Low-Temperature Dehydrogenation From Aminoborane Complexes Under Carbon Dioxide Atmospheres ........................139
Jae W. Lee, Ran Xiong, Junshe Zhang 

 

(134i) Intermittent Electrical Energy Storage By Liquid Organic Hydrogen Carriers .........................................................................140
Wolfgang Arlt, Karsten Müller, Daniel Teichmann 

 

(134j) Synthesis of Nanoporous Palladium Powder With Controlled Pore and Particle Size for Hydrogen Storage 
Applications.....................................................................................................................................................................................................141

Patrick Cappillino, Christopher Jones, Khalid Hattar, Blythe Clark, Michelle Hekmaty, Benjamin Jacobs, David B. Robinson 
 

(145a) Structural Understanding of Key Physical Processes in the Pretreatment and Enzyme Hydrolysis of 
Biomass ............................................................................................................................................................................................................143

Brian H. Davison 
 

(145b) The Remarkable Role of Extractable Lignin in Enhancing Enzymatic Hydrolysis of Organosolv Pretreated 
Biomass ............................................................................................................................................................................................................144

Maobing Tu, Mi Li, Chenhua Lai 
 

(145c) Linking Glycan Accessibility to Cellulolytic Enzymes to Cell Wall Porosity and Swelling Capacity in 
Diverse Pretreated Biomass...........................................................................................................................................................................145

Daniel L. Williams, David Hodge 
 



(145d) Supercritical Fluid Delignification and Enzymatic Saccharification of Agave Bagasse.............................................................146
Jose A. Perez-Pimienta, Luis A. Galicia-Luna, Octavio Elizalde-Solis, Vitalie Stavila, Gang Cheng, Seema Singh, Blake A. 
Simmons, Ma. Teresa Ponce-Noyola 

 

(145e) Improving Glucose Yield By Fractionation of Biomass With Non-Cl- Ionic Liquids .................................................................147
Joan G. Lynam, Charles J Coronella 

 

(145f) A Novel Chemical Pretreatment Method to Accelerate Bioconversion Rate of Renewable Feedstocks ...................................148
Yuzhi Kang, Min Jeong Sohn, Christopher Hoffman, Matthew Realff, Andreas S. Bommarius 

 

(291c) Effect of Particle Size and Temperature On Woody Biomass Slow Pyrolysis Process ...............................................................149
Hayat Bennadji, Krystle Smith, Elizabeth Fisher 

 

(147a) Effect of Various Species of Woody Biomass On Bio-Oil Properties and Its Correlations ........................................................153
Xueyong Ren, Jiajia Meng, Andrew Moore, Jianmin Chang, Sunkyu Park 

 

(147b) Reactant Conversion and Product Speciation of Carbohydrate Model-Compound Pyrolysis Using a Novel 
Flow Reactor ...................................................................................................................................................................................................154

Patrick J. Fahey, Vikram Seshadri, Xinglian Geng, Phillip R. Westmoreland 
 

(147c) Determination of Pyrolysis Oils Aging Components By Polarity-Based Fractionation..............................................................157
Foster Agblevor, Bingji Ma 

 

(147d) Distributed On-Farm Bioenergy, Biofuels and Biochemicals Development and Production Via Integrated 
Catalytic Thermolysis: The FarmBio3 Consortium ...................................................................................................................................158

Akwasi A. Boateng 
 

(147e) Producing Biochars With Consistent Properties From Forestry Residues: Using Spatial Variations of 
Reactor Temperature History to Choose Pyrolysis Conditions ................................................................................................................159

Ashton A. Gooding, Catherine E. Brewer, Kyriacos Zygourakis 
 

(147f) Structure-Activity Relationships in Biomass Chars Formed in An Entrained-Flow Reactor....................................................160
Gautami Newalkar, Kristiina IIsa, Carsten Sievers, Pradeep K. Agrawal 

 

(154a) Steam Stability of Alumina Supported Amine Materials for CO2 Capture From Ultra Dilute Gas Streams.........................161
Miles Sakwa-Novak, Christopher W. Jones 

 

(154b) Separation of CO2 From Biogas, Natural Gas and Flue Gas Mixtures With Elastic Layered Metal-Organic 
Framework (ELM) Adsorbents ....................................................................................................................................................................162

Christian M. Lastoskie, Tran D. Trinh, Francisco Sotomayor, Ramon Gloumakov, Sarah Berendsen 
 

(154c) Immobilization of Carbonic Anhydrase On Ordered Mesoporous Alumina for Use in Biocatalytic Carbon 
Dioxide Capture ..............................................................................................................................................................................................163

Shada Salem, Stephen W. Thiel 
 

(154d) Adsorption Equilibrium Studies of Bio-Based Fermentation Broth (Acetone, Butanol, and Ethanol) Onto 
Immobilization of Potato Starch Sorbents...................................................................................................................................................165

Dina Wahyu Indriani, Tsair-Wang Chung 
 

(154e) Bio-Ethanol Purification: A Comparison of the Performance of Fluoride-Mediated Silicalite-1 and Zeolitic 
Imidazolate Frameworks ...............................................................................................................................................................................166

Ke Zhang, Ronald R. Chance, William J. Koros, Sankar Nair 
 

(154f) Carbonyl Sulfide Removal From Fuel Reformates At Ambient Conditions During Hydrogen Production for 
Fuel Cells .........................................................................................................................................................................................................167

Achintya Sujan, Bruce Tatarchuk 
 

(154g) Experimental Study On Hydrogen Sulfide Removal By Reactive Adsorption On Sulfatreat Sorbent ....................................168
Paolo Pagliai, Renzo Di Felice 

 

(157a) Fuel Processing of Logistic Fuels for SOFC-Based APU Systems ................................................................................................170
Tianli Zhu, David Tew, Sven T. Junker, Justin R. Hawkes, Mark D. Fokema, Richard Simmers 

 

(157b) Designing Artificial Photosynthesis Cells Under Various pH Conditions....................................................................................171
Alan D. Berger, Miguel A. Modestino, Karl Walczak, Rachel A. Segalman, John Newman 

 

(157c) Atomic Layer Deposition of Yttria-Stabilized Zirconium Using Cp-Type Precursors and Water Vapor for 
Fuel Cell Applications ....................................................................................................................................................................................173

Jorge I. Rossero, Christos G. Takoudis, Robert F. Klie, Ahmet Gulec 
 

(157d) Selective Ion Transport in Microporous Inorganic Membranes and Potential Applications As Battery 
Electrolyte Membranes ..................................................................................................................................................................................174

Ioannis Michos, Zhi Xu, Junhang Dong, Xuehong Gu 
 

(157e) Simulations and Analysis of Fuel Cell Catalyst Degradation for the Development of Standardized Test 
Protocols ..........................................................................................................................................................................................................175

Srinivasan Raman, Jeevan Maddala, Brian Bullecks, Raghunathan Rengasamy 
 

(157f) Mathematical Model for Electrochemical Insertion of Lithium in Nanostructured Silicon Electrodes ...................................176
Sumitava De, Godfrey Sikha, Joseph Gordon 

 

(157g) Micro-Structural Optimization of MoO2-Based Anode for SOFC Applications ........................................................................177
Byeong Wan Kwon, Oscar Marin-Flores, M. Grant Norton, Su Ha 

 

(158a) Computational Tools to Accelerate the Development of Carbon Capture Technology..............................................................179
David C. Miller 

 

(158b) Design of Air Separation Units for Advanced Combustion Via Equation Based Optimization................................................180
Alexander W. Dowling, Lorenz T. Biegler 

 

(158c) Optimal Integration of Compression Heat Within Oxy-Combustion Coal-Based Power Plants ..............................................182
Chao Fu, Truls Gundersen 

 

(158d) Performance Analysis of a Staged Pressurized Oxyfuel Combustion (SPOC) Power Plant With Minimal 
Flue Gas Recycle .............................................................................................................................................................................................184

Akshay Gopan, Benjamin Kumfer, Jeffrey Phillips, David Thimsen, Richard L. Axelbaum 
 



(158e) Material Screening and Process Optimization for Cost-Effective Adsorption-Based CO2 Capture ........................................186
M. M. Faruque Hasan, Eric L. First, Christodoulos A. Floudas 

 

(158f) Upgrading of Low Rank Coal By The Integration of CCS/Coal-Drying ......................................................................................188
Jae Hyeok Park, Chang-Ha Lee, Young Cheol Park, Dowon Shun, Dal-Hee Bae, Jaehyeon Park 

 

(166a) Fossil and Bio Carbon Story in FCC Co-Refining ..........................................................................................................................190
Nicolas Thegarid, Gabriella Fogassy, Frédéric Meunier, Yves Schuurman, Claude Mirodatos 

 

(166b) Control of Furfural Catalytic Hydrogenation Selectivity Using Alkanethiolate Self-Assembled Monolayers ........................192
Simon H. Pang, Carolyn A. Schoenbaum, Daniel K. Schwartz, J. Will Medlin 

 

(166c) Hydrodeoxygenation Or Reforming of Biomass – a DFT Study ...................................................................................................193
Duygu Basaran, Cheng-Chau Chiu, Alexander Genest, Notker Roesch 

 

(166d) Gas Phase Hydrodeoxygenation (HDO) of Fufural On Molybdenum Carbide Catalysts .........................................................194
Wen-Sheng Lee, Aditya Bhan 

 

(166e) Hydrodeoxygenation of Meta-Cresol On Pt/SiO2 and Pt/Hbeta ...................................................................................................195
Lei Nie, Daniel E. Resasco, Xinli Zhu, Tawan Sooknoi, R. G. Mallinson 

 

(166f) Surface Barrier Transport Limitations in MFI-Structured Zeolites ............................................................................................196
Andrew R. Teixeira, Chun-Chih Chang, David Ford, Wei Fan, Paul Dauenhauer 

 

(166g) Production Of Renewable Diesel A NOVEL MICRO-Scale Based Reactor................................................................................197
Frederick Atadana, Goran N. Jovanovic 

 

(167a) Unravelling the Intial Decomposition Chemistry of Renewable Fuels .........................................................................................198
Kevin M. Van Geem, Guy B. Marin, John Simmie, Hans-Heinrich Carstensen, Ruben De Bruycker 

 

(167b) Neopentane Hydrogenolysis Over Supported Pd and Pt Catalysts and Alloys: A Kinetics Study of Particle 
Size and Alloy Effects .....................................................................................................................................................................................201

David Childers, Neil Schweitzer, Arindom Saha, Jeffrey T. Miller, Robert M. Rioux, Randall J. Meyer 
 

(167c) Mechanism of C-C Hydrogenolysis On Ir Catalysts .......................................................................................................................202
David D. Hibbitts, David W. Flaherty, Enrique Iglesia 

 

(167d) A Four Step Catalytic Process for the Conversion of Aqueous Hemicellulose Stream to Hydrocarbons ................................204
Aniruddha Upadhye, Hakan Olcay, George W. Huber 

 

(167e) Furfural Deoxygenation Over Carbon-Supported Noble Metal Catalysts...................................................................................205
Simon T. Thompson, H. Henry Lamb 

 

(167f) Effective Hydrodeoxygenation of Biomass-Derived Oxygenates By MoO3 Catalyst With Low H2 Pressures ........................206
Yuriy Román-Leshkov, Teerawit A. Prasomsri, Tarit Nimmanwudipong 

 

(167g) Aqueous-Phase Hydrodeoxygenation Activity of Pd/ZrO2 Catalysts ..........................................................................................207
Changjun Liu, Oscar Marin, Ayman Karim, Heather Brown, Yong Wang 

 

(167h) Utlilization of Char From Biomass Gasification for Catalytic Processing of Tars .....................................................................209
Naomi Klinghoffer, Marco J. Castaldi, Ange Nzihou 

 

(169a) Comparison of Reduced Kinetic Mechanisms for Gas Phase Reactions in Fluidized Bed Biomass 
Gasification......................................................................................................................................................................................................211

Richard B. Bates, Addison K. Stark, Zhenlong Zhao, Ahmed F. Ghoniem 
 

(169b) The Impact of Various Feedstocks On Biomass Gasification Evaluated By Pyrolysis Molecular Beam Mass 
Spectrometry ...................................................................................................................................................................................................212

Li Xiao, Kiseob Gwak, Robert Evans, Daniel Carpenter, Robert Sykes, Steve Kelley, Hasan Jameel, Sunkyu Park 
 

(169c) Fast Pyrolysis of Beetle-Killed Lodgepole Pine ............................................................................................................................... 213
Guanqun Luo, Fernando Resende 

 

(169d) Catalytic Microwave Pyrolysis of Douglas Fir Pellets With Carbon Catalysts Derived From Corn Stover ...........................214
Lei Zhu, Hanwu Lei, Lu Wang 

 

(169e) Hydrodeoxygenation of Bio-Oil By Hydrogen Donor Compounds Over Supported Ni and Cu Catalysts ..............................215
Hari Prasad Reddy Kannapu, Charles A. Mullen, Yaseen Elkasabi, Akwasi A. Boateng 

 

(169f) Evolution of the Morphology of Chars From Pyrolysis of Sugarcane Bagasse............................................................................216
Pradeep K. Agrawal, Carsten Sievers, Dr John Muzzy, Pranjal Kalita, Gautami Newalkar, Steven J. Lien, Scott A. Sinquefield, 
John Henley, Derrick W Flick, Brien Stears 

 

(174e) Continuous Isobutanol Production in a Bioreactor for Incompatible Gases ...............................................................................217
Yangmu C. Liu, Soumen K. Maiti, Anthony J. Sinskey, R. Mark Worden 

 

(174b) The Compelling Economics of Converting Natural Gas to Ethanol .............................................................................................218
Richard E. Tobey, Richard Troyer 

 

(174c) Producing Biofuels From H2/CO2 By Metabolic Engineering of Ralstonia Eutropha ..............................................................219
Steven W. Singer 

 

(174d) Production of Diesel Fuel Via Fatty Acid Synthesis From Hydrogen and Carbon Dioxide Feedstocks ..................................220
Matthew Lipscomb, Tanya Warnecke Lipscomb, Hans Liao, Pin-Ching Maness, Michael Lynch, David Hogsett 

 

(174a) Engineering Analysis of Electrofuels Production Processes ..........................................................................................................221
Abhijeet P. Borole 

 

(182a) Economic and Engineering Assessment of Combined Heat and Power Fuel Cell Systems Installed in 
Commercial Buildings....................................................................................................................................................................................222

Kriston Brooks, Siva Pilli 
 

(182b) Systematic Approach for Energy Efficient Eco-Industrial Parks.................................................................................................223
Mahmoud Bahy Noureldin, Saleh A Qahtani, Mana Owaidah, Abdulaziz Nutaifi 

 

(182c) The Potential Of Osmotic Membrane Dehumidification................................................................................................................225
Arthur S. Kesten, Jeffrey R. McCutcheon, Ariel Girelli, Jack N. Blechner 

 

(182d) Improvement of Distillation Column Efficiency By Integration With Organic Rankine Power Generation 
Cycle.................................................................................................................................................................................................................227

Dmitriy A. Sladkovskiy 
 



(182e) High Surface Area Zeolite Membrane for Efficient Bio-Fuel Production ...................................................................................228
Wei Liu 

 

(182f) Syngas Mass Transfer Analysis in a Hollow Fiber Reactor ...........................................................................................................229
James J. Orgill, Randy S. Lewis, Hasan K. Atiyeh 

 

(182g) An Innovative Methanol Synthesis Process Using Self-Heat Recuperation .................................................................................230
Yasuki Kansha, Masanori Ishizuka, Atsushi Tsutsumi 

 

(192a) Fabrication of Porous Carbon Nanofibers With Adjustable Pore Sizes As Electrodes for Supercapacitors ..........................231
Chau Tran, Vibha Kalra 

 

(192b) Enhanced Energy Storage By Tunable Electrolyte Confinement in Structure-Directed CNT Arrays ....................................232
Katherine T. Nicol, Dustin Zastrow, Justin J. Hill 

 

(192c) Multifunctional Nitrogen-Rich “Brick-and-Mortar” Carbon As High Performance Supercapacitor 
Electrodes and Oxygen Reduction Electrocatalysts ...................................................................................................................................233

Dingshan Yu, Li Wei, Yuan Chen 
 

(192d) Multiwalled Carbon Nanotubes With Tuned Surface Functionalities for Electrochemical Energy Storage ..........................234
Huige Wei, Hongbo Gu, Jiang Guo, Suying Wei, Zhanhu Guo 

 

(192e) Three-Dimensional Core@Shell Nanostructured Array for Microscale Electrochemical Energy Storage .............................235
Yuanbing Mao, Xing Sun 

 

(192f) Microfabricated Nickel Oxide Supercapacitors Based On High Aspect Ratio Concentric Cylindrical 
Electrodes ........................................................................................................................................................................................................236

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

(192g) Pretreatment Effects On Charge Storage of Early Transition-Metal Carbides and Nitrides ...................................................237
Abdoulaye Djire, Priyanka Pande, Alice E. S. Sleightholme, Aniruddha Deb, Paul G Rasmussen, James Penner-Hahn, Levi T. 
Thompson 

 

(192h) Doped Transition Metal Oxide Composite Electrodes for Supercapacitor Applications...........................................................240
Prashanth Jampani Hanumantha, Karan Kadakia, Dae Ho Hong, James Poston, Manivannan Ayyakkannu, Prashant N. Kumta 

 

(192i) Novel 3-D MnO2/Holey Graphene Nanostructure for Supercapacitor Applications With Enhanced 
Electrochemical Performances......................................................................................................................................................................241

Lixin Wang, Tiejun Meng, Mahbuba Ara, Da Deng, Simon Ng 
 

(192j) Electrochemical Energy Storage of Magnetic Carbon Nanocomposites: Role of Magnetocapacitance and 
Magnetohydrodynamics ................................................................................................................................................................................242

Jiahua Zhu, Suying Wei, Zhanhu Guo 
 

(192k) Synthesis and Characterization of Orange Peel As Electrodes in Li-Ion Capacitors .................................................................243
Arenst Andreas Arie 

 

(147g) Formation of Pyrolytic Lignin During Fast Pyrolysis of Biomass ................................................................................................244
Kwang Ho Kim, Xianglan Bai, Erica Dalluge, Carolyn Hutchinsone, Dustin Dalluge, Young Jin Lee, Robert Brown 

 

(207a) Time-Resolved Fast Pyrolysis Using a Free-Fall Reactor and a Time-of-Flight Mass Spectrometer .......................................245
Patrick Johnston, Preston Gable, Robert Brown 

 

(207b) The Nature of Torrefaction Effect On Producing High-Quality Fuel Intermediate Via Fast Pyrolysis ..................................246
Jiajia Meng, Junyeong Park, Andrew Moore, David Tilotta, Sushil Adhikari, Steve Kelley, Sunkyu Park 

 

(207c) Upgrading of Biomass Pyrolysis Vapor............................................................................................................................................247
Mark R. Nimlos, Kristiina IIsa, Calvin Mukarakate, David Robichaud, Mark W. Jarvis 

 

(207d) Catalytic Pyrolysis of Torrefied Biomass Using Different Acidic Zeolites...................................................................................248
Sushil Adhikari, Vaishnavi Srinivasan, Sunkyu Park 

 

(207e) Hydrogen From Acetic Acid As the Model Compound of Bio-Oil Over Ni/Ce-Zr-O Catalyst..................................................249
Changfeng Yan 

 

(207f) Separations of Organic Acids From Pyrolysis Bio-Oil....................................................................................................................250
Yupo J. Lin, Norman Sather, Joseph Libera, Seth Snyder 

 

(227a) Targeted Proteomics for the Optimization of Biofuel Pathways in E. Coli..................................................................................251
Chris Petzold 

 

(227b) Increasing C6 Cell Wall Sugar Content By Engineering the Accumulation of a Low Recalcitrance 
Polysaccharide in Plants ................................................................................................................................................................................252

Miguel Vega-Sanchez 
 

(227c) Predicting Kamlet–Taft Parameters Using Quantum Chemical Descriptors..............................................................................253
Parthasarathi Ramakrishnan 

 

(227d) Microbial Lipids Production From the Mixture of Glucose and Xylose Using Lipomyces Starkeyi........................................254
Philipp Arbter, Ramalingam Subramaniam, Sharif M. Rahman, Stephen Dufreche, Mark E. Zappi, Rakesh Bajpai 

 

(227e) Enabling Technologies for Understanding Recalcitrance ..............................................................................................................255
Mark F. Davis 

 

(227f) Deep Lignomic Profiling of Byproducts From Extractive Ammonia Fiber Expansion (EA) Pretreatments of 
Grasses .............................................................................................................................................................................................................256

A. Daniel Jones 
 

(227g) Enhancing the Deconstruction of Biomass With Alkaline-Oxidative Pretreatments At Modest Oxidant 
Loadings ..........................................................................................................................................................................................................257

David Hodge 
 

(229a) A Reduced Order Lithium ION Battery MODEL Based On Smoothed Unit STEP Functions ................................................258
Roger Painter, Christin Staples, Lonnie Sharpe, S. Keith Hargrove 

 

(229b) Performance Characterization of Electron-Beam Lithography Patterned Nafion Membranes for Direct 
Methanol Fuel Cells........................................................................................................................................................................................259

Ayokunle Omosebi, Ronald S. Besser 
 



(229c) A Simple Analytical Model of a Regenerative Hydrogen Bromine Fuel Cell ..............................................................................260
Drew Martino, Ravindra Datta 

 

(229d) Importance of Ion-Ion Interactions in Membranes for All-Vanadium Redox Flow Batteries ..................................................261
Lucas Griffith, Sun Ung Kim, Hsun-Yi Chen, Charles W. Monroe 

 

(229e) Mechanistic Studies of Nonaqueous Li-O2 Electrochemistry........................................................................................................263
Bryan D. McCloskey 

 

(229f) Confined PFSA-Zeolite Proton Conducting Membrane: The Effects of Confinement and Zeolite-Type ................................264
Viola Sim, Ho Yee Poon, Wei Han, Felicia Febriana Budihardjo, King Lun Yeung 

 

(229g) CFD Based Design of Planar SOFC for Improvement in Performance .......................................................................................265
Tapobrata Dey, Debanand Singdeo, Prakash C. Ghosh, Manaswita Bose, Rajendra N. Basu 

 

(235a) Biomass Digestion By a Clostridium Thermocellum Model Consolidated Bioprocess Compared to Free 
Enzyme Systems..............................................................................................................................................................................................266

Vanessa Lutzke, Anna Almario, Rajeev Kumar, Charles E. Wyman 
 

(235b) A Single Molecule Study of Cellobiohydrolase 1 From Trichoderma Reesei ..............................................................................267
Sonia Brady, Kelsea Best, Matthew Lang 

 

(235c) Development of Helper Proteins for Improved Cellulose Decrystallization and Hydrolysis .....................................................268
Min Jeong Sohn, Yuzhi Kang, Bettina Bommarius, Jay H. Lee, Matthew Realff, Andreas S. Bommarius 

 

(235d) Novel Model for Simultaneous Enzymatic Hydrolysis of Cellulose and Hemicellulose Considering 
Morphologies...................................................................................................................................................................................................269

Wen Zhou, Yang Zhang 
 

(235e) Scale-Up of Fermentation Process for Production of Bisabolene, a Novel Advanced Biofuel Precursor .................................270
Lucas Sandoval, Firehiwot Tachea, Jessica Wong, Debjani Mitra, Helcio Burd, Bilge Ozaydin, Gregory Murray, Pavan Kumar 
Reddy Kambam, James Gardner, Julio Baez, Jay D. Keasling, Taek Soon Lee 

 

(235f) Drop-in Biofuels Production Using Mixed Culture Syngas Fermentation ...................................................................................271
Hasan K. Atiyeh, Kan Liu, Bradley Stevenson, Ralph S. Tanner, Mark R. Wilkins, Raymond L. Huhnke 

 

(237a) Biomasspyrolysisrefinery: Hydrodeoxygenation of Liquid Phase Pyrolysis Oil .........................................................................272
Hannes Pucher, Roland Feiner, Nikolaus Schwaiger, Peter Pucher, Matthäus Siebenhofer 

 

(237b) Production of Transportation Fuels Range Hydrocarbons From Pyrolysis Oil Via A Low Hydrogen 
Catalytic Deoxygenation ................................................................................................................................................................................274

Sathish Tanneru, Phile Steele 
 

(237c) Woody Biomass to Liquid Hydrocarbon Fuel .................................................................................................................................275
Tianli Zhu, Sean C. Emerson, Thomas H. Vanderspurt, Ying She, Meredith Colket, Donald Hautman, Timothy Davis 

 

(237d) Comparison of In-Situ and Ex-Situ Catalytic Fast Pyrolysis of Pinewood and Phragmites Australis .....................................276
Nicole L. Hammer, Rene Garrido, Shawn Welch, Charles G. Coe, Michael A. Smith, Justinus A. Satrio 

 

(237e) Upgrading Biomass-Derived Syngas to Mixed Hydrocarbons Over Three-Dimensionally Ordered 
Macroporous (3DOM) Iron Fischer-Tropsch Catalysts ............................................................................................................................277

Jin Hu, Fei Yu, Yongwu Lu, Peng Zhou 
 

(237f) Pyrolytic Biodiesel From Vacuum Pyrolysis of Plant Oil Asphalt Catalyzed By Sodium and Potassium 
Compounds......................................................................................................................................................................................................279

Qiang Tang, Yanyan Zheng, Jiaquan Li, Jinfu Wang 
 

(237g) Aqueous-Phase Hydrogenation of Model Bio-Oil Compounds Under Mild Condition Over CNTs Supported 
Catalysts ..........................................................................................................................................................................................................280

Minghao Zhou, Hongyan Zhu, Guomin Xiao, Rui Xiao 
 

(238b) Adsorption of Tritiated Water From Off-Gases From Spent Fuel Reprocessing Plants ...........................................................281
Ronghong Lin, Lawrence L. Tavlarides 

 

(238c) Glycolic Acid Flowsheet Development For The Defense Waste Processing Facility ...................................................................282
Dan P. Lambert, Michael E. Stone 

 

(238d) Effect of Process Parameters and Characterization of the Properties of Pyrolytic SiC in VHTR Fuel 
Particles ...........................................................................................................................................................................................................283

Yeon-Ku Kim, Weon-Ju Kim, Woog-Ki Kim, Kyung-Chai Jeong, Moon-Sung Cho 
 

(238e) CFD Simulation of Rayleigh Benard Convection in Annular Cylinder System: Heat Transfer Mechanism 
and Vortex Pattern .........................................................................................................................................................................................284

Sreepriya Vedantam, Mahesh Dhotre 
 

(246a) Heterogeneous Segregation and Deposition of Gas Hydrate Particles From Continuous Oil Phase At Low 
Water Cut ........................................................................................................................................................................................................286

Yutaek Seo, Daejun Chang, Kyuchul Shin, Juneyoung Kim 
 

(246b) Gas Hydrate Formation At Interfaces .............................................................................................................................................287
Litao Chen, Giovanny Grasso, Ahmad Abdul Majid, Amadeu K. Sum, David T. Wu, E. Dendy Sloan, Carolyn A. Koh 

 

(246c) Naturally Occurring Amino Acids As a New Class of Gas Hydrate Inhibitors...........................................................................288
Jeong-Hoon Sa, Gye-Hoon Kwak, Bo Ram Lee, Da-Hye Park, Kunwoo Han, Kun-Hong Lee 

 

(246d) Inhibition of Gas Hydrate Formation With a Hyperactive Insect Antifreeze Protein ...............................................................289
Christine Malmos, Pei Cheng Chua, Nagu Daraboina, Dennis Friis, Erlend Kristiansen, Hans Ramløv, John M. Woodley, Malcolm 
Kelland, Nicolas Von Solms 

 

(246e) Cyclopentane Hydrate Morphology From Brine: Heterogeneous Nucleation From Ice ............................................................290
Genti Zylyftari, Amit Ahuja, Jeffrey F Morris 

 

(246f) Effects of Salt Species and Salinity On Gas Hydrate Anti-Agglomeration of An Effective Non-Ionic 
Surfactant ........................................................................................................................................................................................................291

Minwei Sun, Abbas Firoozabadi 
 



(262a) Effects of Composition and Compositional Distribution On the Optoelectronic Properties and Function of 
Semiconductor Ternary Quantum Dots.......................................................................................................................................................292

Xu Han, Sumeet C. Pandey, Dimitrios Maroudas 
 

(262b) Molecular Modeling of Nanoparticles and Conjugated Polymers During Synthesis of Photoactive Layers of 
Organic Photovoltaic Solar Cells ..................................................................................................................................................................293

Sm Mortuza, Corinna Cisneros, Mark Dela Cruz Bartolo, Soumik Banerjee 
 

(262c) Integrating Photosystem I Proteins With Advanced Materials for Biologically Inspired Solar Energy 
Conversion.......................................................................................................................................................................................................295

G. Kane Jennings, Gabriel Leblanc, Darlene Gunther, Siyuan Yang, David Cliffel 
 

(262d) Exciton Diffusion in Quantum-Dot Thin Films............................................................................................................................... 296
William A. Tisdale 

 

(262e) Photonic Curing of Nanocrystals for Photovoltaics ........................................................................................................................297
C. Jackson Stolle, Taylor B. Harvey, Douglas R. Pernik, Jiang Du, Dongjoon Rhee, Brian A. Korgel 

 

(262f) Chloride Surface Modified Cadmium Telluride Nanocrystals for Photovoltaics ........................................................................298
Daniel J. Hellebusch, A. Paul Alivisatos 

 

(262g) Multistep Selenization of Copper Indium Gallium Selenide (CIGS) Nanocrystal Photovoltaics..............................................299
Taylor B. Harvey, Timothy Bogart, C. Jackson Stolle, Jiang Du, Douglas R. Pernik, Brian A. Korgel 

 

(262h) Exciton Dissociation and Charge Carrier Generation At Core/Shell Heterojunction in Quantum Dots.................................300
Arindam Chakraborty 

 

(263a) Hydrogen Production From Natural Gas Via Sorption-Enhanced Variable Volume Batch-Membrane 
Reactors ...........................................................................................................................................................................................................301

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

(263b) Coupling of Methane Steam Reforming With Chemical Looping Fuel Combustion As a Novel Technology.........................303
Mohammad Reza Rahimpour 

 

(263c) Bi-Reforming of Methane and Natural Gas From Any Source Under High Pressure. Effect of the Catalyst 
and Reaction Conditions................................................................................................................................................................................304

Alain Goeppert, Miklos Czaun, Robert May, George Olah, Surya Prakash 
 

(263d) Activity and Structure of Mo-HZSM5 Catalysts for Non-Oxidative Methane Dehydroaromatization ...................................306
Sittichai Natesakhawat, Victor Abdelsayed, Dushyant Shekhawat, Mark Smith, John P. Baltrus, Dan C. Sorescu, Krishnan 
Damodaran 

 

(263e) ZnO@ZSM-5 Nanostructured Core-Shell Catalysts for Methane Dehydroaromatization to Benzene....................................307
Yungchieh Lai, Götz Veser 

 

(263f) Spatial Species Concentration and Temperature Profiles in La2O3-CeO2 Nanofiber Catalytic Beds for the 
Oxidative Coupling of Methane Reaction....................................................................................................................................................310

Bahman Zohour, Daniel Noon, Selim Senkan 
 

(263g) Tailored Redox Catalysts for Methane Partial Oxidation .............................................................................................................311
Fanxing Li 

 

(277a) Biomass Gasification Using Carbon Dioxide: Chemistry and Process Modeling........................................................................312
Narendra Sadhwani, Mario Richard Eden, Sushil Adhikari 

 

(277b) Engineering Next Generation Biomass Feedstocks: Effect of Torrefaction On Gasification Products....................................313
Whitney Jablonski, Daniel Carpenter, Jessica L. Olstad, Marc Oddo, Stuart Black, David Robichaud 

 

(277c) Operations of a Stratified Downdraft Gasifier On MSW for Development of a Waste to Energy Process .............................314
Andrew Lucero, John West, Kevin McCabe, Santosh Gangwal 

 

(277d) Effects of Oxygen and Steam On Biomass Gasification and Syngas Combustion in a Pilot-Scale System ..............................315
Cuong Van Huynh, Song-Charng Kong 

 

(277e) Demonstration of Biomass Conversion to Mixed Alcohols At the Pilot Scale..............................................................................317
Jesse E. Hensley, Whitney Jablonski, Kristin Smith, Richard L. Bain, Joshua A. Schaidle, Steven Phillips, Mark R. Nimlos, Kim 
Magrini, Mark Davis 

 

(277f) Optimization of a 3ton/Day Biomass Fed Bubbling Fluidized Bed Gasification System ............................................................318
Prashanth Buchireddy, John Guillory, Mark Zappi, Joesph Vutukuri 

 

(283a) Modeling Hydrogen Transport Into Palladium Hydride With Detailed Surface Reaction Chemistry ....................................319
Maher Salloum, Scott C. James, David B. Robinson 

 

(283b) Catalytic Aqueous Phase Reforming of Pine Wood, Switchgrass and Wastepaper for H2 and Biocrude 
Production .......................................................................................................................................................................................................320

Richa Tungal, Kirk Ohlsen, Rajesh Shende 
 

(283c) A Computational Study of the NaBH4 Hydrolysis Reaction for Hydrogen Production.............................................................321
Ping Li, Graeme Henkelman, J. Karl Johnson 

 

(283d) Metal Organic Framework for Hydrogen-Storage Applications ..................................................................................................322
Debjyoti Sahu, A. Verma, Sasidhar Gumma 

 

(283e) First Principles Investigation of Ternary and Higher Metal Hydrides for High Temperature Tritium 
Sequestration Application .............................................................................................................................................................................323

Kelly Nicholson, David Sholl 
 

(283f) Evaluation of the EOR Potential in Shale Oil Reservoirs By Water and Gas Flooding .............................................................324
Ke Chen, James Sheng 

 

(283g) Component Development for the Reformer Steam Iron Process for Decentralised Sustainable Hydrogen 
Production .......................................................................................................................................................................................................325

Stephan Nestl, Gernot Voitic, Martin Geymayer, Viktor Hacker 
 

(283h) Bio-Hydrogen Production By Mixed Bacteria From Anaerobic Sludge With Different Combined 
Pretreatment Methods ...................................................................................................................................................................................326

Hong Sui, Mengjia Wu, Ruiling Zhang, Xingang Li 
 



(284a) Insights Into Hydrothermal Pretreatment of Cellulosic Biomass Through the DOE Bioenergy Science 
Center (BESC) ................................................................................................................................................................................................328

Charles Wyman 
 

(284b) Beyond Ethanol: Advanced Biofuels R&D At the Joint Bioenergy Institute ..............................................................................329
Blake Simmons 

 

(284c) Beyond Ethanol: Decentralized Pyrolysis and Electrocatalysis for Producing Hydrocarbon Fuels .........................................330
Christopher M. Saffron 

 

(284d) Engineering of Bacterial Methyl Ketone Synthesis for Biofuels: Recent Advances ...................................................................331
Harry R. Beller 

 

(284e) Synergistic Impact of Natural Variant Or Transgenic Feedstocks Combined With Consolidated 
Bioprocessing ..................................................................................................................................................................................................332

Kelsey Yee 
 

(284f) Interactions of Cellulolytic Proteins With a Non-Native, Polysaccharide Allomorph Formed During 
Pretreatment of Lignocellulosic Biomass.....................................................................................................................................................333

Shishir Chundawat 
 

(284g) Strategies to Generate Biofuels From Cellulosic Biomass By Overcoming Biomass Recalcitrance At the 
Bioenergy Science Center ..............................................................................................................................................................................334

Brian H. Davison 
 

(292a) Anaerobic Fermentation Of Sugarcane Bagasse To Carboxylic Acids ........................................................................................335
Andres Simbaqueba, Rocio Sierra, Mark Holtzapple 

 

(292b) A Single-Molecule Analysis Reveals Morphological Targets for Cellulase Synergy ..................................................................337
Jerome M. Fox, Phillip Jess, Rakesh Jambusaria, Genny Moo, Jan Liphardt, Douglas S. Clark, Harvey W. Blanch 

 

(292c) Why Enzymatic Hydrolysis of Lignocelluloses Should be Conducted At Elevated pH 5.2-6.2..................................................338
J. Y. Zhu, Tian-Qing Lan, Hongming Lou 

 

(292d) Effect of Low Lignin Content in Transgenic Populus Trichocarpa On Sugar Release..............................................................339
Samarthya Bhagia, Garima Bali, Yunqiao Pu, Xianzhi Meng, Rajeev Kumar, Arthur J. Ragauskas, Charles E. Wyman 

 

(292e) Characterization and Engineering of a Novel Functional Algal Polysaccharide Degrading Enzymatic 
Machinery for Biofuels Production ..............................................................................................................................................................340

Sujit Jagtap, Jung-Kul Lee, Huimin Zhao 
 

(292f) Biological Isolation of Chitin From Crustacean Waste...................................................................................................................342
Stanislav Barskov, Ramalingam Subramaniam, Stephen Dufreche, Rakesh Bajpai, Rafael Hernandez, Mark E. Zappi 

 

(297a) A Detailed Mechanism of Solar Thermochemical Carbon Dioxide Splitting With CeO2..........................................................343
Darwin Arifin, Anthony H. McDaniel, Alan W. Weimer 

 

(297b) Isothermal Water Splitting: A Novel Approach to Efficient H2 Generation Through Solar Thermal Energy ......................344
Christopher L. Muhich, Brian W. Evanko, Kayla Weston, Paul Lichty, Xinhua Liang, Charles B. Musgrave, Alan W. Weimer 

 

(297c) Transient Heat and Mass Transfer Analysis of a Porous Reactive Ceria Structure for Solar Fuel Production 
Via Thermochemical Redox Cycling ............................................................................................................................................................345

Rohini Bala Chandran, Roman Bader, Wojciech Lipinski 
 

(297d) A Simple, Indirectly-Irradiated, Windowless Reactor for Solar Thermochemical Water Splitting ........................................346
Nicholas Auyeung, Rishi Mishra, Benjamin Greek, Brian Martin, Ayyoub Mehdizadeh, James Klausner 

 

(297e) Heat and Mass Transfer Analysis of Solar-Driven Steam-Based Gasification of Biochar .........................................................347
Michael Kruesi, Zoran R. Jovanovic, Andreas Haselbacher, Aldo Steinfeld 

 

(305a) A Model of Wax Deposition Accounting for Deposit Aging...........................................................................................................348
Dmitry Eskin, John Ratulowski, Kamran Akbarzadeh 

 

(305b) Gelation of Agglomerating Slurries As a Mechanism for Pipeline Flow Blockage.....................................................................351
Aniruddha V. Kelkar, Elias I. Franses, Hariprasad J. Subramani, David S. Corti 

 

(305c) Synthetic Cores for Measuring Carbon Monoxide Concentration During in Situ Combustion................................................352
Luis H. Copete, Alejandro Molina, Yurladys Cross, Hania Hernandez, Juan E. Duque, Sergio Lopera 

 

(305d) Investigation of Operating Conditions On the Composition of Wax Deposit..............................................................................355
Sheng Zheng, Fan Zhang, Zhenyu Huang, H. Scott Fogler 

 

(305e) Asphaltene Nanoaggregate and Cluster Dissociation .....................................................................................................................357
Michael P. Hoepfner, H. Scott Fogler 

 

(305f) Characteristics of Asphaltenic and Waxy Oils.................................................................................................................................358
M. R. Riazi 

 

(314a) Arsenic Adsorption on Copper-Palladium Alloy Films..................................................................................................................359
James Miller, Karen J. Uffalussy, Bret H. Howard, Evan J. Granite, Dennis Stanko 

 

(314b) On-Line Detection of Elemental and Oxidized Hg Using Quadrupole Mass Spectrometry: Applications and 
Limits ...............................................................................................................................................................................................................360

Erik C. Rupp, Jennifer Wilcox 
 

(314c) Mercury Oxidation Over Cupric Chloride/Alumina Catalyst for Mercury Emissions Control ...............................................361
Zhouyang Liu, Joo-Youp Lee 

 

(314d) Mercury Oxidation Over Metal Bromide Catalysts for Simultaneous NOx Reduction and Mercury 
Oxidation .........................................................................................................................................................................................................362

Zhouyang Liu, Joo-Youp Lee 
 

(314e) Modeling of Mercury Capture By CuCl2-Impregnated Activated Carbon Sorbent in Fabric Filter.......................................363
Xin Li, Zhouyang Liu, Joo-Youp Lee 

 

(314f) Statistical Modelling of Constituents in Ash Evolved From Pulverized Coal Combustion ........................................................364
Esam I. Jassim, Hassan Abdulmouti 

 

(318a) Smaller Than the Bandgap: The Tale of Low-Energy Photons ....................................................................................................365
Qi-C. Sun, Chih-Heng Lien, Prashant Nagpal 

 



(318b) Polymer-Free Near-Infrared Photovoltaics With Single Chirality (6,5) Semiconducting Carbon Nanotube 
Active Layers...................................................................................................................................................................................................366

Rishabh Jain, Rachel Howden, Kevin Tvrdy, Steven Shimizu, Andrew J. Hilmer, Thomas P. McNicholas, Karen K. Gleason, 
Michael S. Strano 

 

(318c) Suppressing Optical Absorption in Nanostructured Metal Electrodes in Photovoltaics ............................................................367
Sang Eon Han 

 

(318d) Nanopore-Type Black Silicon Anti-Reflection Layers Fabricated By a One-Step Silver-Assisted Chemical 
Etching .............................................................................................................................................................................................................368

Yen-Tien Lu, Andrew R. Barron 
 

(318e) Band Alignment of Ternary Lead Chalcogenide Quantum Dots Via Composition and Size Tuning for 
Photovoltaic Applications ..............................................................................................................................................................................370

Axel Palmstrom, Pralay Santra, Stacey F. Bent 
 

(318f) Charge Transfer Structure-Reactivity Dependence of Fullerene/Single-Walled Carbon Nanotube 
Heterojunctions...............................................................................................................................................................................................371

Andrew J. Hilmer, Kevin Tvrdy, Jingqing Zhang, Michael S. Strano 
 

(318g) Nano- and Molecular Precursors for CdTe Photovoltaics .............................................................................................................372
Matthew G. Panthani, Dmitriy Dolzhnikov, Travis Dietz, Ryan Crisp, Joey Luther, Dmitri V. Talapin 

 

(318h) Shape-Selective Formation of Ag Nanocrystals: Insights From Atomic-Scale Simulations ......................................................373
Kristen Fichthorn, Ya Zhou 

 

(330a) Adsorption of the Compounds Encountered in Monosaccharide Dehydration in Zeolites........................................................374
Marta León, Ruichang Xiong, T. Dallas Swift, Vladimiros Nikolakis, Stanley I. Sandler, Dionisios G. Vlachos 

 

(330b) Elucidating Structure-Properties Relations for the Design of Highly Selective Carbon-Based HMF Sorbents .....................376
Won Cheol Yoo, Nafiseh Rajabbeigi, Elizabeth E. Mallon, Michael Tsapatsis, Mark A. Snyder 

 

(330c) Separation of Lignin From Hydrolyzates By Flocculation Using PEO Polymers .......................................................................377
Bandaru V. Ramarao, Rakesh Yasarla, V. Gnanavel 

 

(330d) Fractionation and Recovery of Lignin and Xylan From Alkali Liquors – Characterization for Biorefinery 
Processes ..........................................................................................................................................................................................................378

Ryan J. Stoklosa, David Hodge 
 

(330e) Novel Catalytic Membranes for Combined Biomass Hydrolysis and Sugar Recovery ..............................................................379
Alexandru Avram, Jing Lei, Xianghong Qian, S. Ranil Wickramasinghe, Andre Beier 

 

(330f) Optimization of An Extractive Distillation With Mixed Solvents As Entrainer ..........................................................................380
Laura C. García, Ivan D. Gil, Alvaro Orjuela, Gerardo Rodriguez 

 

(330g) Study of Physical Properties of Binary Mixtures of Sulfolane + 2-Butanol (or + 2-propanol) At Different 
Temperatures ..................................................................................................................................................................................................381

Francisca Mesquita, Hosiberto B. Sant'Ana, Filipe Feitosa, Martin Aznar, Rílvia S. Santiago-Aguiar 
 

(332a) Techno-Economic Analysis of a Sustainable Coal, Wind and Nuclear Hybrid Energy System ................................................382
Kyle Buchheit, Joseph D. Smith 

 

(332b) The Role of Modeling and Scaled Experiments in Advanced Nuclear Reactor Design and Safety Analysis...........................383
Raluca O. Scarlat, Nicolas Zweibaum, Lakshana Huddar, Per F. Peterson 

 

(332c) Combined Cycle Power Conversion With Natural Gas Co-Firing, for the Pebble-Bed Fluoride-Salt Cooled, 
High-Temperature Nuclear Reactor (PB-FHR)..........................................................................................................................................384

Charalampos Andreaes, Raluca O. Scarlat, Per F. Peterson 
 

(338a) Hierarchically Structured Nanomaterials for High Density Gas Storage and Compression.....................................................386
Nicholas R. Schwartz, Gregory E. Chester, Justin J. Hill 

 

(338b) Prebridge Technique to Incorporate Transition Metal to Metal-Organic Frameworks for the Purposes of 
Catalysis and Hydrogen Storage Via Spillover Effect................................................................................................................................387

Cheng-Yu Wang, Qihan Gong, Jing Li, Angela D. Lueking 
 

(338c) Cryogenic Hydrogen Adsorption On MOF-5 With Novel Microchannel Thermal Management System – 
Experiment and Simulation...........................................................................................................................................................................388

Christopher Loeb, Goran N. Jovanovic 
 

(338d) Core-Shell Ferrite Nanoparticles for Hydrogen Production From Thermochemical Water-Splitting Process ......................389
Vinod S. Amar, Jan A. Puszynski, Rajesh Shende 

 

(338e) Fabrication of Photovoltaic Thermal Water Electrolyzer for Hydrogen Production.................................................................390
Muhammed E Oruc, Ralph G. Nuzzo 

 

(338f) High Temperature Steam Electrolysis in Hydrogen Production ...................................................................................................391
Chen Chen 

 

(338g) Hydrogen Production By Methanol Reforming in the Gradient Micro-DBD Plasma Reactor .................................................392
Wang Baowei, Ge Wenjie Ge, Duan Xiaofei 

 

(338h) H2 Storage in Adsorbents With Various Porous Structure...........................................................................................................394
Kean Wang 

 

(339a) Thermo Physical Properties of Urania-Ceria Solid Solutions: A Monte Carlo Study................................................................395
Sandip Khan, Neeraj Rai, Edward J. Maginn 

 

(339b) Numerical Methods for Modeling Radioactive Decay Chains of Nuclear Fuel ...........................................................................396
Matthew Lund, Tatjana Jevremovic, Hermilio Hernandez 

 

(339c) Dynamics of Actinyl Ions in Water ...................................................................................................................................................397
Surya P. Tiwari, Neeraj Rai, Edward J. Maginn 

 

(339d) Modeling of Hanford C Farm Waste Retrievals Using the Environmental Simulation Program (ESP) .................................398
Larry Pearson, Jeffrey S. Lindner 

 



(339e) Role of Nuclear Forensics Defined As a Digital Problem With Neurofuzzy Approach in Various 
Applications.....................................................................................................................................................................................................399

Miltiadis Alamaniotis, Hermilo Hernandez, Tatjana Jevremovic 
 

(348a) Techno-Economic Analysis of the Jet Fuel Conversion Pathway Through Hydroprocessed Renewable Jet ..........................400
Wei-Cheng Wang, Ling Tao 

 

(348b) An Optimization-Based Framework for the Assessment of Biomass-to-Fuel Conversion Strategies.......................................401
Jiyong Kim, Sercan Murat Sen, Christos T. Maravelias 

 

(348c) Quantifying the Economic Feasibility of Cellulosic Biofuel Pathways Under Uncertainty........................................................402
Tristan R. Brown, Mark Mba Wright 

 

(348d) A Framework to Examine and Validate Sustainability of Biorefining Processes .......................................................................404
Sumesh Sukumara, Joseph Amundson, Fazleena Badurdeen, Jeffrey R. Seay 

 

(348e) Techno-Economic Evaluation of Lignocellulosic Biofuels As a Function of Pretreatment Technology ...................................405
N. V. S. N. Murthy Konda, Daniel Klein-Marcuschamer, Blake A. Simmons, Harvey W. Blanch 

 

(348f) Kinetic Model for Consecutive Batch Ethanol Fermentation By Flocculating Yeast Under Automatic 
Control Mediated By Redox Potential .........................................................................................................................................................406

Chen-Guang Liu 
 

(353b) Capillary Pressure Determination Using the Micropore Membrane Technique: An Experimental Study.............................407
Roland O. Ezewu 

 

(353c) Status of Eos Model Development for Extreme Temperatures and Pressures ............................................................................408
Isaac K. Gamwo, Deepak Tapriyal, Ward A. Burgess, Hseen Baled, Robert M. Enick, Yue Wu, Mark McHugh 

 

(353d) Adaptive Interpolation in Compositional Space for Flow and Transport in Porous Media......................................................409
Rustem Zaydullin, Denis Voskov, Hamdi Tchelepi 

 

(353e) Study of CO2-Soluble and Brine-Soluble Surfactants for CO2 Mobility Control ......................................................................410
Ward A. Burgess, Yee Soong, Dustin Crandall, Robert McLendon, Angela Goodman, Robert Enick, Sean A. Buckwalter 

 

(353f) Considerations in Production of Liquids in Shales..........................................................................................................................411
Milind D. Deo, Palash Panja 

 

(355a) Design and Optimization of Hybrid Geothermal-Solar Power Systems ......................................................................................412
Hadi Ghasemi, Alexander Mitsos 

 

(355b) Comparison of Potential Alternative Process Options for Solar Energy Storage and Distribution .........................................413
Benjamin Müller, Karsten Müller, Wolfgang Arlt 

 

(355c) A Numerical Model of Transient Thermal Transport Phenomena in a High-Temperature Solid-Gas 
Reacting System for CO2 Capture Applications ........................................................................................................................................414

Lindsey Yue, Wojciech Lipinski 
 

(355d) Solar Thermal Energy-Based High Purity CO2 Release From Carbonate Sorbents .................................................................415
Nada B. Nakkash, Zhaolin Wang, Greg F. Naterer 

 

(360a) Powercells Fuel Processing Development and Its Application in APU System With a PEM Fuel Cell ....................................416
Per Ekdunge, Ida Toftefors, Lisa Kylhammar 

 

(360b) Coupled Operation of a Diesel Steam Reformer and a PEFC.......................................................................................................417
Philip Engelhardt, Marius Maximini, Frank Beckmann, Martin Brenner 

 

(360c) Evaluation of a Multiple Air Dosage System By Comparing a Monolithic Reactor With a Micro Reactor for 
Autothermal Steam Reforming of Diesel .....................................................................................................................................................419

Moa Z. Granlund, Oliver Görke, Peter Pfeifer, Lars J. Pettersson 
 

(360d) Long-Term Stability At Fuel Processing of Diesel and Kerosene .................................................................................................421
Joachim Pasel, Remzi Can Samsun, Ralf Peters, Detlef Stolten 

 

(360e) Optimization of the Start-Up Strategy for a Diesel Fuel Processor ..............................................................................................422
Marius Maximini, Philip Engelhardt, Martin Brenner, Hans-Georg Anfang 

 

(360f) Carbon Formation On Pyrochlore Catalysts Under Partial Oxidation of Liquid Hydrocarbons .............................................424
Mark Smith, David A. Berry, Dushyant Shekhawat, Daniel J. Haynes, Don Floyd, John W. Zondlo, James J. Spivey 

 

(360g) New Insights On the Role of YSZ in a NiAl2O4/Al2O3-YSZ Diesel Steam Reforming Catalyst ..............................................425
Esma Ines Achouri, Nicolas Abatzoglou 

 

(360h) Pt/Ni Bimetallic Nanoparticles On Ceria- Based Supports: Hydrogen Production From Autothermal 
Reforming of Higher Hydrocarbons ............................................................................................................................................................426

Jingyi Xie, Brandon Walker, Barrett Lawrance, Xiaojiao Sun, Wade Traylor, Keith L. Hohn 
 

(375a) Dye-Sensitized Solar Cells: Using Over 100 Natural Dyes As Sensitizers....................................................................................427
Ivan Attanayake 

 

(375b) Dye-Anchored Nanocatalysts for Improved Solar Energy Conversion Efficiency in Dye-Sensitized Solar 
Cells ..................................................................................................................................................................................................................429

Guangliang Liu, Elena Galoppini, Alexander Agrios 
 

(375c) Bulk Heterojunction Polymer Solar Cells Based On Organic Semiconductor Nanomaterials..................................................430
Samson A. Jenekhe, Guoqiang Ren, Ye-Jin Hwang, Haiyan Li, Selvam Subramaniyan, Hao Xin 

 

(375d) Engineering Energy Levels At the TiO2:P3HT Interface Using Atomic Layer Deposition ......................................................431
James Dorman, Jonas Weickert, Martin Putnik, Lukas Schmidt-Mende 

 

(375e) Layered Double Hydroxides As An Effective Additive in Polymer Gelled Electrolyte Based Dye-Sensitized 
Solar Cells........................................................................................................................................................................................................432

Hsu-Wen Ho, Tzu-Chien Wei, Shih-Yuan Lu 
 

(375f) Boron-Modified TiO2 Microsphere With Enhanced Photovoltaic Performance ........................................................................434
Jun Rao, Xingfu Zhou 

 

(375g) Effect of Ionic Liquid Electrolytes in DSSCs With Titanium Dioxide (TiO2) Inverse Opal Structures ..................................435
Naomi Ramesar, Ilona Kretzschmar 

 



(375h) Porous Nanowire Assemblies On Graphene for Dye-Sensitized Solar Cells ...............................................................................436
Paul A Charpentier, Qasem Alsharari, Nasrin Farhangi, Golam Moula, Serge Ayissi 

 

(400a) Adsorption of Uranium From Seawater ..........................................................................................................................................438
Jungseung Kim, Costas Tsouris, Yatsandra Oyola, Richard T. Mayes, Christopher Janke, Sheng Dai 

 

(400b) Modeling and Prediction of Sorption of Aqueous Contaminants .................................................................................................439
Maria Emilia Fernandez, Pablo Bonelli, Ana Lea Cukierman, Norberto Lemcoff 

 

(400c) In-Situ Isobutanol Recovery From An Autotrophic Fermentation in a Bioreactor for Incompatible Gases...........................440
Soumen K. Maiti, Yangmu C. Liu, Carl T. Lira, R. Mark Worden 

 

(400d) Volatile Product Recovery From a Photobioreactor Using Modified Blue Green Algae Strains and Bio-Char 
Based Activated Carbon As Adsorbent........................................................................................................................................................441

Zhengrong Gu, Joseph Polin, Muthu Ramanathan, Charles Halfmann, Tylor Johnson, William Gibbons, Kasiviswanathan 
Muthukumarappan 

 

(400e) CO2 Removal From Natural Gas: Combined Materials Screening and Process Optimization ................................................442
Eric L. First, M. M. Faruque Hasan, Christodoulos A. Floudas 

 

(400f) Adsorption of Methane and Nitrogen On Activated Carbons: Numerical Derivation of Nitrogen Adsorption 
Affinity Coefficient .........................................................................................................................................................................................444

Yuguo Wang, Cemal Ercan, Mohammed Hashim, Rashid M. Othman 
 

(400g) Sorption of Hydrogen Sulfide From Natural Gas Using Physicochemical Treated Fly Ash .....................................................445
Hafiz Muhammad Zaheer Aslam, Reyad Shawabkeh, Ibnelwaleed Hussein, Nadhir Al-Baghli 

 

(401a) Development of a Novel Revolving Algal Biofilm Photobioreactor (RABP) for Easy Biomass Harvest ..................................447
Martin A. Gross, Zhiyou Wen, Clayton I. Michael, Michael B. Gross, Wesley Henry 

 

(401b) Techno-Economic Assessment of Producing Refinery Feedstock From High Impact Algae Feedstock ..................................448
Sudhagar Mani, James Kastner, Keshav Das, Roger Hilten 

 

(401c) Optimal Design and Synthesis of Algal Biorefinery for Hydrocarbon Biofuel Production and Carbon 
Sequestration Under Economic and Environmental Objectives ...............................................................................................................449

Jian Gong, Fengqi You 
 

(401d) Integrated Designs of Micro-Algae Biorefineries Using a Fixed Selection of Halophytic Algae ...............................................452
Melina Psycha, Kostantinos Pyrgakis, Patricia J. Harvey, Antonis Kokossis 

 

(401e) Continuous Co-Production of H2 and Biomass From Cyanothece 51142 Cultivated in a Two-Stage 
Chemostat........................................................................................................................................................................................................453

Pongsathorn Dechatiwongse, Geoffrey Maitland, Klaus Hellgardt 
 

(401f) Stress Induced Production of Canthaxanthin From a Novel Strain of Chlorella Isolated From the Sahara 
Desert ...............................................................................................................................................................................................................457

Samir Grama, Clayton Jeffryes, Samira Chader, Spiros N. Agathos 
 

(410a) Plant-Wide Modeling of An Indirect Coal-Biomass to Liquids (CBTL) Plant With CO2 Capture and 
Utilization Integrated With a Combined Cycle Plant ................................................................................................................................458

Yuan Jiang, Debangsu Bhattacharyya 
 

(410c) One-Dimensional Modeling and Process Alternative for Biomass Torrefaction.........................................................................459
Umer Zahid, Chansaem Park, Chonghun Han 

 

(410d) Optimization of Substrate Feeding for Enzymatic Biodiesel Production ....................................................................................460
Jason Price, Mathias Nordblad, John M. Woodley, Jakob Kjøbsted Huusom 

 

(410e) Life Cycle Optimization for Sustainable Design and Operations of Hydrocarbon Biorefinery Via Fast 
Pyrolysis, Hydrotreating and Hydrocracking .............................................................................................................................................461

Berhane H. Gebreslassie, Maxim Slivinsky, Belinda Wang, Fengqi You 
 

(410f) Simulation of Reactive Distillation for Esterification of Pyrolysis Bio-Oil ...................................................................................463
Yusuf G (Debo) Adewuyi, Md Arif Khan 

 

(411a) Comparative Biochemical Analysis of Biological Pretreatment of Wood Biomass With White Rot Fungi 
Using Sum Frequency Generation (SFG) Spectroscopy and Secondary Ion Mass Spectrometry (SIMS)...........................................464

Alex Rajangam, Kabindra Kafle, Lauren Jackson, Taylor Maher, Kevin Dazen, Christopher Lee, Nicholas Winograd, Seong H. 
Kim, Wayne Curtis 

 

(411b) Upgrading and Pretreatment of Douglas-Fir Forest Residue for Fermentable Sugar Production...........................................466
Junyong Zhu, Shao-Yuan Leu, Rolland Gleisner, John Sessions, Gevan Marrs 

 

(411c) Investigation On the Utilization of Grassy Biomass Grown in Heavy Metal Contaminated Soils for the 
Production of Sugars and Fast Pyrolytic Oil Via a Hybrid Biochemical and Thermochemical Approach .........................................467

Maria Nydia Ruiz-Felix, William J. Kelly, Ronald Balsamo, Justinus A. Satrio 
 

(411d) Study of Lignocellulosic Biomass Pretreatment and Its Effect On Product Distribution Using Fast Pyrolysis ......................468
Rene Garrido, Joseph Reckamp, Lindsay Peterson, Maria Nydia Ruiz-Felix, Justinus A. Satrio 

 

(411e) Composition and Structure Analysis of Sweet Sorghum Stalk......................................................................................................470
Jihong Li, Zhipei Yan, Shi-Zhong Li 

 

(411f) Optimization of Dilute Acid and Liquid Hot Water Pretreatment of Plantain Rachis for Monomeric Sugars 
Production .......................................................................................................................................................................................................471

Adriana Ruiz, Andrés Torres 
 

(412a) An Integrated Strategy for Production of Liquid Transportation Fuels Via Simultaneous Catalytic 
Conversion of Cellulose and Hemicellulose From Lignocellulosic Biomass ............................................................................................473

Jeehoon Han, Sercan Murat Sen, David Martin Alonso, James A. Dumesic, Christos T. Maravelias 
 

(412b) “ Development of Process and Optimization of Lignocellulosic Biomass for Its Conversion to Sugars for 
Application in Biofuels , Jet Fuels and Specialty Chemicals” ...................................................................................................................474

Sarad Parekh 
 

(412c) Bio-Oil Production and Catalytic Upgrading to Transportation Fuels ........................................................................................475
Wei Nan, Devinder Mahajan, Taejin Kim, C. R. Krishna 

 



(412d) A Techno-Economic Comparison of the Biobased p-Xylene Production.....................................................................................476
Zhaojia Lin, Vladimiros Nikolakis, Marianthi G. Ierapetritou 

 

(412e) Scale-Up Evaluation of Ionic Liquid Based Sugar Production At High Solid Loading..............................................................478
Chenlin Li, Deepti Tanjore, Jessica Wong, Wei He, James Gardner, Kenneth Sale, Julio Baez, Blake A. Simmons, Seema Singh 

 

(412f) Techno-Economic Analysis of An Integrated Catalytic Process for Conversion of Lignocellulosic Biomass to 
Straight Chain Hydrocarbons.......................................................................................................................................................................479

Aniruddha Upadhye, Hakan Olcay, George W. Huber 
 

(420a) Drop-in Fuels Production From Biofeedstocks Using the Current Refinery Infrastructures ...................................................480
Maoqi Feng 

 

(420b) Saccharification of Miscanthus × Giganteus With Dilute Nitric Acid..........................................................................................481
Fuxin Yang, Waheed Afzal, Nian Liu, Kun Cheng, Markus Pauly, Alexis T. Bell, John M. Prausnitz 

 

(420c) Pyrolysis Kinetics of Anisole a Simple Lignin Model Compound .................................................................................................482
Yogesh Koirala, Stephanie Villano, Hans-Heinrich Carstensen, Anthony M. Dean 

 

(420d) A Catalytic Hydrotreatment Model for Plant Oils and Bio-Oils to Green Diesel .......................................................................485
Michael Mullins, David R. Shonnard, Lilu Funkenbush 

 

(420e) Catalytic Deoxygenation of Butyric Acid Derived From Biomass for Production of Jet Fuel...................................................486
Shaima Nahreen, Ram B. Gupta 

 

(420f) A Kinetic Model for the Enzymatic Hydrolysis of Lignocellulose for Ethanol Production ........................................................487
Oscar Rosales, Heather L. McKenzie-Trajano, Sheldon Duff, Dusko Posarac 

 

(420g) Biodiesel Production Using Continuous Flow Ultrasonic Reactor................................................................................................488
Ajay Kumar, D. V. Naik, Neeraj Atrey, Savita Kaul 

 

(424a) Fuel Cell and the Marine & RV Auxiliary Power Market.............................................................................................................491
Caine Finnerty 

 

(424b) Hydrogen and Carbon Monoxide Production By Novel Plasma Induced Microreactors..........................................................492
Peter J. Lindner, Ronald S. Besser 

 

(424c) Measured and Modeled Properties of Radial Microchannel Reactors (RMR)............................................................................494
Peter Bossard, Luis Breziner, Benjamin A. Wilhite, Jacob Mettes 

 

(424d) Development of a Catalytic Micro-Combustor for a Microchannel Methanol Steam Reformer..............................................496
Mario Montes, Ion Velasco, Irantzu Uriz, Oihane Sanz, Gurutze Arzamendi, Luis M. Gandia, José Antonio Odriozola 

 

(424e) Study of the Active Site of Rh Substituted Pyrochlores for Dry Reforming of Methane ...........................................................498
Devendra Pakhare, Viviane Schwartz, Daniel J. Haynes, Victor Abdelsayed, Dushyant Shekhawat, James J. Spivey 

 

(424f) The Reasoning Behind Long-Term Carbon Free Dry Reforming of Biogas Using Supported Ni-Co 
Bimetallic Catalysts ........................................................................................................................................................................................499

Petar Djinovic, Albin Pintar, Bostjan Erjavec, Ilja Gasan Osojnik Crnivec 
 

(424g) In-Situ Probe Technique Applied to Partial Oxidation of Methane and Ethanol On Rh/Al2O3 Coated 
Monoliths .........................................................................................................................................................................................................502

Claudia Diehm, Dario Livio, Matthias Hettel, Bentolhoda Torkashvand, Olaf Deutschmann 
 

(424h) Characteristics of Ethylene Generation in the Mixing Region of Autothermal Reforming Applications................................505
Sunyoung Kim, Joongmyeon Bae, Anthony M. Dean 

 

(436a) Hydrogen Production From Water ..................................................................................................................................................509
Martin D. McDaniel, John G. Ekerdt 

 

(436b) Core-Shell Photoelectrochemical Electrodes for Water Splitting.................................................................................................510
Qing Peng, Berc Kalanyan, Paul Hoertz, Andrew Miller, Do Han Kim, Kenneth Hanson, Leila Alibabaei, Jie Liu, Thomas Meyer, 
Gregory N. Parsons, Jeffrey T. Glass 

 

(436c) Design of Photocatalysts Active in Infrared and Visible Range ....................................................................................................511
Doh C. Lee 

 

(436d) Efficient Photoelectrochemical Water Splitting With Si-Based Metal-Insulator-Semiconductor 
Photoelectrodes ...............................................................................................................................................................................................512

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

(436e) Graphene Oxide Photocatalysts for Water Splitting and Its Upconverted Photoluminescence ................................................513
Te-Fu Yeh, Hsisheng Teng 

 

(436f) The Study of Cu2ZnSnS4 Nanocrystal/TiO2 Nanorod Arrays Heterojuction Photoelectrochemical Cell for 
Hydrogen Generation.....................................................................................................................................................................................516

Tsung-Yeh Ho, Liang-Yih Chen 
 

(436g) Development of New Generation of Sub-Nanometer Catalysts for Sustainable Energy Applications .....................................517
Qiyuan Wu, Peichuan Shen, Shen Zhao, Girish Ramakrishnan, Dong Su, Yan Li, Alexander Orlov 

 

(436h) ZrO2 Incorporated ZnO/TiO2 Mesoporous Photocatalyst for H2 Generation ..........................................................................518
Abdulmenan Hussein, Rajesh Shende 

 

(460a) Effects of Dissolved Inorganic Carbon and Mixing On Growth and Neutral Lipid Formation of Chlorella 
Vulgaris for Open Pond Cultivation ............................................................................................................................................................519

Jinsoo Kim, Ting Lu, Joo-Youp Lee 
 

(460b) Growth and Lipid Production of a Microalga Capable of Phagotrophic, Heterotrophic and Phototrophic 
Metabolisms ....................................................................................................................................................................................................520

Cong Li 
 

(460c) Geographical Optimization Of Algae Growth In Photobioreactors By Combining CFD Simulations With 
LIGHT and LIGHT-Temperature Models..................................................................................................................................................521

Justin Smith, Daniel W. Crunkleton, Selen Cremaschi 
 

(460d) Modeling the Effect of Light Intensity in Microalgae Growth......................................................................................................522
Andrea Bernardi, Giorgio Perin, Federico Galvanin, Tomas Morosinotto, Fabrizio Bezzo 

 



(460e) A Dynamic Model Coupling Photoacclimation and Photoinhibition in Microalgae ...................................................................524
Andreas Nikolaou, Philipp Hartmann, Olivier Bernard, Benoit Chachuat 

 

(460f) The Relationship Between Growth PHASE, Macromolecular Content, and Biocrude YIELD For Chlorella 
Kessleri.............................................................................................................................................................................................................526

Belinda S. M. Sturm, Guo Chen, Griffin W. Roberts, Susan M. Stagg-Williams 
 

(470a) A Universal Procedure for Crude Glycerol Purification From Different Feedstocks in Biodiesel Production: 
Experimental and Simulation Study ............................................................................................................................................................527

Yang Xiao, Guomin Xiao, Arvind Varma 
 

(470b) Two-Stage in Situ Gas Stripping for Enhanced Butanol Fermentation in a Fibrous Bed Bioreactor and 
Energy-Saving Product Recovery.................................................................................................................................................................528

Chuang Xue, Shang-Tian Yang 
 

(470c) Improvement of Biofuel Production By Fungal Pretreatment and Periodic Flushing System ..................................................529
Wanying Yao, Sue E. Nokes 

 

(470d) Solid Phase Reactive Simulated Moving Bed Chromatographic Separation System for Biofuel and 
Biochemical Production .................................................................................................................................................................................530

Pakkapol Kanchanalai, Matthew Realff, Yoshiaki Kawajiri 
 

(470e) Butanol and Hydrogen Production From Xylan By Clostridium Sp. BOH3: Simultaneous Saccharification 
and Fermentation ...........................................................................................................................................................................................532

Gobinath Rajagopalan, Jianzhong He, Yang Kun-Lin 
 

(470f) An Integrated Approach for the Production of Bioethanol and High Value Bio-Products From 
Lignocellulosic Biomass .................................................................................................................................................................................533

Anna Karapatsia, Giannis Penloglou, Ioannis Pappas, Costas Kiparissides 
 

(470g) Evaluation of Ethanol Production From Renewable Cellulosic Resources Using Process Simulation Tools ..........................535
Demetri Petrides, Charles Siletti, Doug Carmichael 

 

(475a) Interfacial Engineering In Energy Control, Conservation, Conversion, Generation, Storage, and Transfer 
Applications Using Nanomaterials ...............................................................................................................................................................536

Randy L. Vander Wal 
 

(475b) Graphene Based Composites for Electrochemical Applications ...................................................................................................539
Kurt B. Smith, M. Silvina Tomassone 

 

(475c) Nitrided Silicon-Based Composite Anodes for Lithium Rechargeable Batteries ........................................................................540
Rhet Joseph De Guzman, Jinho Yang, Mark Cheng, Steven O. Salley, K. Y. Simon Ng 

 

(475d) Composite Battery Electrodes Derived From Bijels.......................................................................................................................541
Jessica A. Witt, Daniel R. Mumm, Ali Mohraz 

 

(475e) A General Polymer-Assisted Solution Approach to Grow Transition Metal Oxide Nanostructures Directly 
On Nickel Foam As Anodes for Li-Ion Batteries ........................................................................................................................................542

Yun Xu, Ling Fei, Hongmei Luo 
 

(475f) Energetics, Structure, and Dynamics of Lignin-Based Carbon Composites ................................................................................543
Nicholas McNutt, Orlando Rios, David Keffer 

 

(475g) Dendrite Suppressing Solid Ion Conductor From Aramid Nanofibers ........................................................................................544
Siu On Tung, Peter Ho, Nicholas A. Kotov 

 

(475h) Hybrid Ternary Carbon Nanotube–Manganese Oxide–Paper Nanocomposites for Flexible Supercapacitors ......................545
Wenchao Jiang, Li Wei, Yuan Chen 

 

(478a) Enhanced Yield of Bio-Gas Production With Modified Themo-Reactor Configuration and Separation of 
CO2 ..................................................................................................................................................................................................................546

Muhammad Suleman Tahir, Mahmood Saleem 
 

(478b) Microwave-Assisted Catalytic Glycolysis of Poly(ethylene terephthalate) By Using Ionic Liquids..........................................547
Yuting Liu, Yanjun Xing 

 

(478c) Degradation of Rhodamine-B By Heteropolyoxometalate Ionic Liquid Under Visible Light ...................................................548
Yuting Liu, Yanan Chen, Yanjun Xing 

 

(478d) Metal-Containing Ionic Liquid As An Effective Catalyst for the Degradation of Poly(ethylene 
terephthalate) in Ethylene Glycol .................................................................................................................................................................549

Xingmei Lu, Qian Wang, Suojiang Zhang 
 

(478e) Anaerobic Digestion Technology:The Energy,Environment and Health of Developing Nations ..............................................550
Oluyemi Adetule 

 

(478f) Phosphorus Recovery From Municipal Wastewater Treatment Sludge.......................................................................................551
Kamal Lamichhane Upadhyaya, W. Todd French, Rafael Hernandez 

 

(478g) Techno- Economic Analysis of Wastewater Biosolids Gasification ..............................................................................................552
Nicholas P. G. Lumley, Jason M. Porter 

 

(479a) Functionalization of Metal Organic Frameworks for Enhanced Stability Under Humid Environment for 
CO2 Capture Applications ............................................................................................................................................................................553

Dinara Andirova, Yu Lei, Sunho Choi 
 

(479b) Evaluating Different Classes of Porous Materials for Carbon Capture ......................................................................................554
Johanna M. Obst, Li-Chiang Lin, Adam H. Berger, Richard L. Martin, Maciej Haranczyk, Abhoyjit S. Bhown, Karsten Reuter, 
Berend Smit 

 

(479c) Carbon Dioxide Separation Using Highly Selective Narrow Pore Zeolite ZK-4 .........................................................................555
Ocean Cheung, Zoltan Bacsik, Amber Mace, Panagiotis Krokidas, Aatto Laaksonen, Niklas Hedin 

 

(479d) Understanding Carbon Dioxide Adsorption On Alkali Metal Exchanged Zeolite SSZ-13 ........................................................556
Trong Pham, Raul F. Lobo 

 

(479e) Molecular-Level Insight Into Unusual Low Pressure CO2 Affinity in Pillared Metal-Organic Frameworks.........................558
Nicholas C. Burtch, Himanshu Jasuja, David Dubbeldam, Krista S. Walton 

 



(479f) Adsorption of CO2 Over Supported Amine Adsorbents in the Presence of SOx and NOx Impurities.....................................559
Fateme Rezaei, Christopher W. Jones 

 

(479g) Selective Dynamic CO2 Separations On Mg-MOF-74 Pellets At Low Pressures: A Detailed Comparison 
With 13X..........................................................................................................................................................................................................560

Tom Rémy, Sunil A. Peter, Stijn Van Der Perre, Gino Baron, Joeri Denayer 
 

(479h) Metal-Organic Framework With Optimal Adsorption Thermodynamics and Kinetics for CO2 Separations .......................561
Youssef Belmabkhout 

 

(486a) How Do Water and Protons Move Through Ionomers? ................................................................................................................563
Jay Benziger 

 

(486b) Membranes With Sulfonated Perfluorocyclobutane (PFCB) Ionomer for Fuel Cells................................................................564
Ruichun Jiang, Timothy Fuller, Craig Gittleman 

 

(486c) Increased Hydrophobic Content Multiblock Copolymers for Use As Proton Exchange Membranes in Direct 
Methanol Fuel Cells (DMFC)s ......................................................................................................................................................................566

Jarrett Rowlett, Andy Shaver, Yu Seung Kim, Piotr Zelenay, James E. McGrath 
 

(486d) Controlling Mechanical and Transport Properties of Layer-By-Layer Electrospun Mat Composite 
Membranes for Fuel Cell Applications ........................................................................................................................................................567

David S. Liu, Gregory C. Rutledge, Paula T. Hammond 
 

(486e) First-Principles Modeling of Proton Conductivity in Perfluorosulfonate Fuel Cell Membranes ..............................................568
Bo Zhang, Brian Edwards 

 

(486f) Functionalized Inorganic Particle-Doped Composite Proton Exchange Membranes for Enhancement in 
Fuel-Rejecting and Proton-Conducting Property.......................................................................................................................................569

Hong Wu, Yuning Zhao, Zhongyi Jiang 
 

(487a) Fuel Processing Activities At European Level: A Panoramic Overview ......................................................................................570
Stefania Specchia 

 

(487b) Effect Of Oxygen Addition To The Feed Of A 5 Kwel Microstructured WATER-GAS Shift Reactors..................................572
Jochen Schuerer, Steffen Keller, Athanassios Ziogas, Richard Thiele, Gunther Kolb 

 

(487c) Supported Ionic Liquid Phase (SILP) Catalysts for Ambient Pressure and Ultra-Low Temperature Water-
Gas-Shift Reaction..........................................................................................................................................................................................573

Sebastian Werner, Peter Wasserscheid, Marco Haumann, Normen Szesni, Melanie Kaiser 
 

(487d) One-Body Hybrid Solid Packing for Sorption-Enhanced Water Gas Shift Reaction ................................................................574
Chan Hyun Lee, Ki Bong Lee 

 

(487e) Final Step for CO Syngas Clean-Up: Comparison Between CO-PROX and CO-SMET Processes .........................................575
Muhammad A. Ashraf, Giuliana Ercolino, Nicolò S. Vasile, Stefania Specchia, Vito Specchia 

 

(487f) Planar and Modular Microstructured Reactor With Integrated Palladium Membrane for On-Site 
Production of Pure Hydrogen .......................................................................................................................................................................577

Tim Boeltken, Seungcheol Lee, Peter Pfeifer, Thijs Peters, Rune Bredesen, Roland Dittmeyer 
 

(487g) Comparison Of Several Glycerol Reforming Methods For Hydrogen and Syngas Production Using 
Thermodynamic Analysis ..............................................................................................................................................................................580

Reginaldo Guirardello, Antonio C. D. Freitas 
 

(487h) Thermodynamic Analysis of Methane Reforming With CO2, CO2+H2O, CO2+O2 and CO2+Air for 
Hydrogen and Synthesis Gas Production ....................................................................................................................................................581

Antonio C. D. Freitas, Reginaldo Guirardello 
 

(491a) Modeling and Analysis of Combined Sugar and Ethanol Production Considering Agricultural and 
Industrial Process Alternatives .....................................................................................................................................................................582

Yasunori Kikuchi, Kotaro Ouchida, Yasuhiro Fukushima, Satoshi Ohara, Akira Sugimoto, Masahiko Hirao 
 

(491b) Regional Variations in N2O Emissions From Rotation Cropping of Rapeseed With Winter Wheat.......................................583
Suchada Ukaew, Emily Beck, Manyowa N. Meki, David R. Shonnard 

 

(491c) Life Cycle Greenhouse Gas Emission Estimates for Alternative Fuels: Responding to Requirements Under 
Section 526 of the Energy Independence and Security Act .......................................................................................................................584

David T. Allen 
 

(491d) Standardization of Environmental Life Cycle Assessments of Biofuels in the Pan America Region .......................................585
David R. Shonnard, Bethany Klemetsrud, Julio Sacramento, Jorge Hilbert, Robert M. Handler, Nydia Suppen 

 

(491e) Comparison of Methodologies Between Greet Life Cycle Analysis and Life-Cycle Analysis-Based Fuels 
Regulations ......................................................................................................................................................................................................586

Michael Wang 
 

(491f) Simulation and Comparative Life Cycle Assessment of Second Generation Ethanol in Colombia Using 
Gasoline As a Reference.................................................................................................................................................................................587

Mayra Del Pilar Quiroz, Rocio Sierra 
 

(499a) SiC Photoanodes for Solar Water Splitting .....................................................................................................................................588
Christopher Bohn, F Sharifi, M. G. Kang, Veronika Szalai 

 

(499b) Advanced Electrocatalysts From Organic Solution Synthesis ......................................................................................................590
Chao Wang 

 

(499c) Nanostructured Ti –Fe2O3/Cu2O Bilayered Thin Films for Photoelectrochemical Water Splitting .......................................591
Dipika Sharma, Sumant Upadhyay, Surbhi Choudhary, Vibha Rani Satsangi, Rohit Shrivastav, Sahab Dass 

 

(499d) Synthesis and Characterization of Mn2O3-ZnO Nanocomposites for Hydrogen Generation Via 
Photoelectrochemical and Photocatalytic Splitting of Water ....................................................................................................................593

Nirupama Singh, Surbhi Choudhary, Vibha Rani Satsangi, Sahab Dass, Rohit Shrivastav 
 

(499e) High Performance Fluorine Doped Oxygen Evolution Reaction (OER) Electro-Catalysts for PEM Based 
Water Electrolysis ..........................................................................................................................................................................................594

Karan Kadakia, Moni Kanchan Datta, Oleg Velikokhatnyi, Prashant N. Kumta 
 



(499f) Multiwalled Carbon Nanotubes Drive the Activity of Metal@Oxide Core-Shell Catalysts in Modular 
Nanocomposites ..............................................................................................................................................................................................595

Matteo Cargnello 
 

(499g) Separation of Sulphur Dioxide and Oxygen in Thermochemical Hydrogen Production ...........................................................596
Rachael H. Elder, Guanghu He, Denis J. Cumming, Ray W. K. Allen 

 

(499h) Chemisorption, Physisorption, and Hysteresis of Hydrogen On Carbon Nanotubes.................................................................597
Seyedhamed Barghi, Theodore T. Tsotsis, Muhammad Sahimi 

 

(519b) Biorefinery: Liquefaction of Pyrolysis Char to Biofuel..................................................................................................................598
Roland Feiner, Nikolaus Schwaiger, Hannes Pucher, Peter Pucher, Matthäus Siebenhofer 

 

(519c) Mechanistic Insight Into Sonochemical Biodiesel Synthesis Using Heterogeneous Base Catalyst ............................................601
Hanif A Choudhury, Vijay Moholkar 

 

(519d) Energetic and Environmental Assessment of Biomass Processing in the Sugar-Cane Industry ...............................................602
Michel Kahwaji Janho, Quinton A. Shuster, Jorge E. Gatica, María Rosa Hernández, Fernando Daniel Mele, Mauricio Colombo 

 

(519e) Investigation of Solvent System for the Production of Biodiesel From Sludge Palm Oil (SPO) By Enzymatic 
Transesterification..........................................................................................................................................................................................603

Md. Zahangir Alam, Ricca Rahman Nasaruddin, Mohammed Saedi Jami, Mohammad Shahab Uddin 
 

(519f) Update to Biodiesel Production From Activated Sludge and Economic Analysis .......................................................................604
Adebola T. Coker, Rafael Hernandez, Emmanuel D. Revellame, William E. Holmes, W. Todd French 

 

(519g) An Intensified Integrated Biodiesel Manufacturing Process for Conversion of Waste Oils and Alcohols Into 
Biodiesel to Power Campus Bus System ......................................................................................................................................................605

Aydin K Sunol, Zachary Cerniga, Eilis McGranaghan 
 

(521a) Characterization of Bio-Oil, Bio-Char from Biomass Fast Pyrolysis and Bio-Char Application into Soil ..............................606
Yan Wang, Ronghou Liu, Rinzhan Yin, Lijuan Wu 

 

(521b) Process Development and Optimization of Cellulosic Derived Sugars from Biomass for Biofuels and 
Chemicals Applications..................................................................................................................................................................................607

Sarad Parekh 
 

(521c) Enzymatic Hydrolysis of Old Corrugated Cardboard (OCC) Fines from Recycled Linerboard Mill Waste 
Rejects ..............................................................................................................................................................................................................608

Byeoung Cheol Min, Bhavin Bhayani, Bandaru V. Ramarao 
 

(521d) Effects of Fuel Properties on Natural Downward Smoldering of Piled Biomass Powder: Experimental 
Investigation ....................................................................................................................................................................................................609

Fang He, Zhenqiang Gao, Bin Luo, Zhihe Li, Weiming Yi 
 

(521e) Experimental Study of Bio-oil Production from Corn Stalk Using a Fluidized Bed under Hot Flue 
Atmosphere .....................................................................................................................................................................................................611

Zhihe Li, Weisheng Niu, Weiming Yi, Yongjun Li, Peng Fu, Deli Zhang, Jing Wang, Xueyuan Bai 
 

(521f) Quantum Chemistry Study on Adsorption of Gases from Biomass Pyrolysis on CaO Surface .................................................613
Baofeng Zhao, Xiaodong Zhang, Lei Chen, Xiaolu Yi, Yongchun Tian, Guanyi Chen 

 

(524a) Dynamic Modelling and Analysis of a Coal Fired Power Plant Integrated With Post-Combustion CO2 
Capture Process ..............................................................................................................................................................................................614

Niall Mac Dowell, Nilay Shah 
 

(524b) Dynamic Modeling Studies On Absorption of CO2 in Rotated Packing Bed..............................................................................616
Jia-Lin Kang, Sun Kai, David Shan-Hill Wong, Shi-Shang Jang, Chung-Sung Tan 

 

(524c) A Plantwide Dynamic Model of Post-Combustion Amine Scrubbing With Aqueous Piperazine .............................................617
Matthew S. Walters, Thomas F. Edgar, Gary T. Rochelle 

 

(524d) Study of the Effect of Stripping Components in Absorption Processes for CO2-Removal From Power Plant 
Flue Gases........................................................................................................................................................................................................618

Andreas Kossmann, Peter Moser, Harald Klein 
 

(524e) Incorporating Technology Improvements in Amine Scrubbing in Power Plants With Post-Combustion 
Capture ............................................................................................................................................................................................................619

Mathieu Lucquiaud, Xi Liang, Jon Gibbins 
 

(524f) CO2 Post Combustion Capture Operational Flexibility and Scale-Up For Power Plants ..........................................................620
Prachi Singh 

 

(529a) Lignocellulosic Biomass Pyrolysis Product Comparison From a Micropyrolyzer, Batch and Continuous 
Reactor Systems ..............................................................................................................................................................................................624

Rene Garrido, Nicole L. Hammer, Alexander Zmiewski, Justinus A. Satrio 
 

(529b) Spatio-Temporal Carbohydrate Characterization of Wood Particles During Fast Pyrolysis ...................................................626
Alex D. Paulsen, Blake Hough, Daniel Schartz, Jim Pfaendtner, Paul J. Dauenhauer 

 
VOLUME 2 

 
(529c) Numerical Investigation of Multiphase Dynamic Effects in Catalytic Upgrading of Biomass Pyrolysis Vapor......................627

Jesse S. Capecelatro, Olivier Desjardins, Perrine Pepiot, Mark Jarvis, Thomas D. Foust 
 

(529d) Catalytic Effects of MgSO4 and ZnCl2 On Fast Pyrolysis of Pine for the Production of Bio-Oils...........................................629
Liang Yuan, Yun-Quan Liu, Dong-Can Lv, Duo Wang 

 

(529e) Pyrolysis of Alkali Pre-Treated Biomass and Biomass Constituents ............................................................................................630
Paige Case, Elizabeth Stemmler, William J. Desisto, M. Clayton Wheeler 

 

(529f) Study On the Aging Mechanism of Pyrolysis Bio-Oil .....................................................................................................................631
Jiajia Meng, David Tilotta, Sushil Adhikari, Steve Kelley, Sunkyu Park 

 



(529g) Effects of Post-Condensation Centrifugal Filtration On Pyrolysis Oil.........................................................................................632
Anandavalli Varadarajan, Keisha B. Walters 

 

(529h) Transportable Fast-Pyrolysis Process for Distributed Conversion of Waste Biomass to Renewable Liquid 
Fuels .................................................................................................................................................................................................................633

Paul E. Yelvington, Nicholas Schwartz, Dustin Zastrow, Ted Amundsen 
 

(529i) Biomasspyrolysisrefinery: Product Stability of Intermediates and Products ..............................................................................634
Nikolaus Schwaiger, Roland Feiner, Hannes Pucher, Lisa Steiner, Lisa Ellmaier, Peter Pucher, Matthäus Siebenhofer 

 

(529j) Biomass Gasification: Effect of Sulfur Compounds On Catalytic Tar Removal Activity Using Nickel-Clay 
Catalysts ..........................................................................................................................................................................................................637

J. Vutukuri, Prashanth Buchireddy, R. Mark Bricka, John Guillory, Rakesh Bajpai, Mark E. Zappi 
 

(532a) The Effect of Precursor Salt, Reduction Promoter, and Drying Rate On the Performance of Iron Fischer-
Tropsch Catalysts Prepared By Solvent Deficient Precipitation (SDP) ...................................................................................................638

William C Hecker, William Schaffers, Michael Albretsen, Morris D. Argyle 
 

(532b) Selective Adsorption of Manganese Onto Rhodium for Optimized Mn/Rh/SiO2 Alcohol Synthesis Catalysts ......................639
Jingjing Liu, Runzhe Tao, Guo Zhao, Robert F. Klie, Jeffrey T. Miller, Christopher L. Marshall, John R. Regalbuto, Randall J. 
Meyer 

 

(532c) Investigating the Effect of Mass Transfer in Supercritical Phase Higher Alcohol Synthesis Over a Cu-Co 
Based Catalyst.................................................................................................................................................................................................640

Rui Xu, Christopher B. Roberts 
 

(532d) A Step Towards Scaling Up the Design of a Non-Conventional Fischer Tropsch Reactor: Validation of 
Simulation Studies On Heat and Mass Transfer Behavior Inside the Reactor Bed ...............................................................................641

Nimir O. Elbashir, Jan H. Blank, Rehan Hussain, Layal Bani Nassr, Amro Kasht, Shaik Afzal 
 

(532e) Highly Active and Stable Silica-Doped, Alumina-Supported Fe Fischer-Tropsch Catalyst ......................................................643
Kamyar Keyvanloo, William C Hecker, Calvin H. Bartholomew 

 

(532f) Fischer Tropsch Catalysis: From Fundamentals to Engineering Practice ...................................................................................644
Yongwang Li 

 

(532g) Combined Aging Processes for SNG Production By Bio-Syngas Methanation ...........................................................................645
Haoguang Li, Arnaud Travert, Françoise Maugé, Lamia Dreibine, Yves Schuurman, Claude Mirodatos, Frédéric C. Meunier 

 

(534a) Plate Food Waste: A Valuable Source of Energy............................................................................................................................647
Stephanie Jung 

 

(534b) Biofuel Production and Kinetics Study of Catalytic Microwave Pyrolysis of Douglas Fir Pellet Over 
Activated Carbon Supported Metal Catalyst ..............................................................................................................................................648

Quan Bu, Hanwu Lei, Lu Wang, Juming Tang 
 

(534c) Molecular-Level Modeling of Municipal Solid Waste Gasification ..............................................................................................649
Scott R. Horton, Yu Zhang, Craig A. Bennett, Michael T. Klein, Frank Petrocelli 

 

(534d) Performance Analysis of Rdf Gasification in a Two Stage Fluid Bed - Plasma Process ............................................................651
Massimiliano Materazzi, Paola Lettieri, Chris Chapman, Richard Taylor 

 

(534e) Process Modeling of Continuous Catalytic Gasification As a Waste to Energy Alternative......................................................655
Charles F. Tillie, Melissa J. Riedthaler, Stephen A. Reeves, Shreya Adhikari, Jorge E. Gatica 

 

(534f) Performance Evaluation of Accelerated Carbonation of Basic Oxygen Furnace Slag Via a Rotating Packed 
Bed: Modeling, Analysis and Maximization................................................................................................................................................656

Shu-Yuan Pan, Pen-Chi Chiang, Yi-Hung Chen, E-E Chang, Chung-Sung Tan 
 

(534g) Production of Alumina From Fly Ash By a Mild and Cleaner Hydrometallurgical Process ....................................................657
Li Zhong, Dongping Duan, E Zhou, Hongliang Han 

 

(535a) Modeling and Optimization of a MOF-Based Pressure/Vacuum Swing Adsorption Process Coupled With 
Material Selection ...........................................................................................................................................................................................658

Hanyu Gao, Fengqi You, Randall Snurr 
 

(535b) Energy and Cost Estimation for CO2 Capture From Dry Flue Gas Using a Vacuum Swing Adsorption 
Process .............................................................................................................................................................................................................660

Naresh Susarla, Reza Haghpanah, Iftekar A. Karimi, S. Farooq, Arvind Rajendran 
 

(535c) CO2 Capture From Flue Gas By PSA Utilizing a Structured Adsorbent ....................................................................................662
Nima Mohammadi, Anahita Abdollahi, Marjorie A. Nicholson, Armin D. Ebner, Charles E. Holland, James A. Ritter 

 

(535d) Post-Combustion CO2 Capture Using Structured Bed Loaded With Functionalized SBA-15 Sorbent ..................................663
Nikhil Mittal, Arunkumar Samanta, Juan Segura, Saeid Amiri, Partha Sarkar, Rajender Gupta 

 

(535e) A New Temperature Swing Adsorption Configuration for High Purity and Recovery CO2 Capture From 
Flue Gas With Increased Throughput .........................................................................................................................................................665

Brian J. Maring, Paul A. Webley 
 

(535f) Impact of Water Vapor and Oxygen On Amine Sorbents for Post-Combustion CO2 Capture ................................................666
Sonia Hammache, James S. Hoffman, Adefemi Egbebi, McMahan L. Gray 

 

(535g) Adsorption Isotherm Measurements of Gas Shales for Subsurface Temperature and Pressure Conditions ..........................667
Beibei Wang, Reza Haghpanah, Jennifer Wilcox 

 

(541a) Facile Anhydrous Proton Transport On Hydroxyl Functionalized Graphene............................................................................668
Pabitra Choudhury, Wissam A. Saidi, J. Karl Johnson 

 

(541b) Polysulfone-Based Anion Exchange Membrane Fuel Cell: Molecular Dynamics Simulation Approach ................................669
Kyung Won Han, Kwan Ho Ko, Ji Il Choi, Seung Soon Jang 

 

(541c) Permethylcobaltocenium Based Hydroxide Exchange Membranes With High Stability...........................................................670
Shuang Gu, Junhua Wang, Qianrong Fang, Robert B. Kaspar, Bingzi Zhang, Yushan Yan 

 

(541d) Durability and Performance Of An Anion Exchange Membrane Separator For Electrochemical Energy 
Storage and Conversion Applications ..........................................................................................................................................................672

Sukhwan Yun, Janvier Parrondo, Vijay Ramani 
 



(541e) Polymer/Carbon Nano-Tube Composites for Alkaline Fuel Cell Applications ...........................................................................673
Jessie Lue 

 

(541f) Di-Quaternized DABCO-Based PEEK Hydroxide Exchange Membranes With Improved Ionic Conductivity .....................674
Xuemei Wu, Gaohong He, Junjun Wang, Xiaoming Yan 

 

(542a) Desulfurization for Fuel Cells............................................................................................................................................................676
Santosh Gangwal 

 

(542b) Characterization of the Silver Phase On Supported Ag/TiO2 Desulfurization Adsorbent Materials Via 
Multiple X-Ray Techniques...........................................................................................................................................................................677

John Heinzel, Azzam Mansour, Ronald Quinlan, Bruce Tatarchuk 
 

(542c) Compact, In-Line Fuel Sulfur Analyzer for Improved Management of Desulfurizers ..............................................................678
Paul E. Yelvington, Andrew L. Wagner, Ted J. Amundsen 

 

(542d) Development of a Catalytic Microreactor for Aqueous Phase Reforming of Biofeeds...............................................................679
Fernanda Neira D'Angelo, Jaap C. Schouten, T. Alexander Nijhuis 

 

(542e) Kinetic Study of Two-Phase Reforming of Aqueous Fraction of Bio-Oil Using Ru Supported On Al2O3 ..............................680
Shyamsundar Ayalur Chattanathan, Sushil Adhikari, Vaishnavi Srinivasan, Norredine Abdoulmoumine 

 

(542f) Low-Temperature Decomposition of Hydrous Hydrazine Over Ni-Fe-Cu Nano-Catalysts.......................................................681
Khachatur V. Manukyan, Allison Cross, Jeffrey T. Miller, Eduardo E. Wolf 

 

(542g) Kinetic Modelling of Hydrogen Production By Catalytic Ammonia Decomposition .................................................................682
Antonio Monzón, Sabino Armenise, Eva Romeo, Enrique García-Bordejé, Jose Luis Valverde 

 

(551a) Life Cycle Assessment of the Production of Transportation Fuels From Sweet Sorghum ........................................................683
Ife Olukoya, Danielle Bellmer, James R. Whiteley, Clint P. Aichele 

 

(551b) Environmental Life Cycle Implications of Near-Term Fast Pyrolysis Products.........................................................................684
Ghasideh Pourhashem, Sabrina Spatari, Akwasi A. Boateng, Charles A. Mullen, Andrew McAloon 

 

(551c) Sustainability Metrics and Life-Cycle Assessment for Biochemical Conversion of Corn Stover to Cellulosic 
Ethanol, Iso-Butanol, and N-Butanol ...........................................................................................................................................................685

Eric C. D. Tan, Ling Tao 
 

(551d) Short-Cut Models Based On Molecular Structure for Life Cycle Impact Assessment of Biorefinery Products.....................686
Georgia Tsagaropoulou, Paraskevi Karka, Stavros Papadokonstantakis, Konrad Hungerbühler, Antonis Kokossis 

 

(551e) Life Cycle Assessments of Algal Biofuels: Extensions Beyond Traditional Algal Fuels Framework........................................688
Robert M. Handler, Rui Shi, David R. Shonnard, Tom N. Kalnes, F. Stephen Lupton 

 

(551f) Life Cycle Study of Production of Renewable Diesel : A LCA Comparison Between Hdrodeoxygenation and 
Catalytic Decarboxylation Processes ............................................................................................................................................................689

Edris Ebrahimzadeh, Arunprakash T. Karunanithi 
 

(557a) Materials-Scale Implications of Solvent and Temperature On [6,6]-Phenyl-C61-Butyric Acid Methyl Ester 
(PCBM): A Theoretical Perspective .............................................................................................................................................................690

Naga Rajesh Tummala, Shafigh Mehraeen, Yao-Tsung Fu, Chad Risko, Jean-Luc Brédas 
 

(557b) Optimizing the Fabrication of All-Organic Solar Cells: A Kinetic Monte Carlo Study of Fullerene 
Adsorption in Phthalocyanine-Based Covalent Organic Frameworks ....................................................................................................691

Brian Koo, Paulette Clancy 
 

(557c) Insights Into Ionic Liquids Pretreatment On Lignocellulosic Biomass From Molecular Modeling Studies ............................693
Ramakrishnan Parthasarathi, Jian Shi, Ning Sun, Kenneth Sale, Blake A. Simmons, Seema Singh 

 

(557d) Deriving Coarse-Grained Models for Crystalline Cellulose Based On Force Matching............................................................694
Sergiy Markutsya, Ajitha Devarajan, Mark Gordon, Theresa L. Windus, Monica H. Lamm 

 

(557e) Breaking Down Cellulose – the Catalytic Mechanism of a Key Cellulase Elucidated By Path Sampling ................................695
Brandon C. Knott, Michael F. Crowley, Gregg T. Beckham 

 

(557f) Cellulase Peripheral Loops Facilitate Complexation On Cellulose Via Whole-Path Stabilization............................................696
Yuchun Lin, Jhih-Wei Chu, Michael F. Crowley, Gregg T. Beckham, Michael E. Himmel 

 

(557g) Isomerization and Epimerization of Sugars Using Homogeneous and Heterogeneous Catalysts in Aqueous 
Media: A Multiscale Molecular Modeling Investigation............................................................................................................................697

Samir H. Mushrif, Chethana B. Krishnam 
 

(558a) Thermoelectric Properties of Ultra-Long PbSe Hollow Nanofibers .............................................................................................698
Miluo Zhang, Hosik Park, Hyunsung Jung, Jiwon Kim, Seil Kim, Jae-Hong Lim, Yong-Ho Choa, Nosang Myung 

 

(558b) Thermal Transport in Nanocrystal Arrays and Self Assembled Monolayers .............................................................................699
Wee-Liat Ong, Sara Rupich, Shubhaditya Majumdar, Dmitri V. Talapin, Alan J. H. McGaughey, Jonathan A. Malen 

 

(558c) Thermoelectric Nanocomposites of Layered Chalogenide Bi2(Te/Se)3 Nanoplateletes and Their Interfacial 
Effects...............................................................................................................................................................................................................700

Ajay Soni, Qihua Xiong 
 

(558d) Advanced Nanocomposite Fibers for Thermoelectric Energy Harvesting and Motion Sensing ...............................................702
Yue Wu, Scott Finefrock 

 

(558e) Development of a Nanocatalytic Microcombustor Power Device..................................................................................................703
Dylan McNally, Smitesh Bakrania 

 

(558f) Templated Fabrication and Characterization of Thermoelectric Nanowire Arrays - Toward Power-Dense 
and Efficient Devices ......................................................................................................................................................................................704

Leigh A. Crosser, Gregory E. Chester, Paul E. Yelvington, Justin J. Hill 
 

(558g) Discovering Materials With Ultra-Low Work Functions for Thermionics Energy Conversion ...............................................705
Sharon H. Chou, Johannes Voss, Aleksandra Vojvodic, Roger T. Howe, Frank Abild-Pedersen 

 

(564a) Strategies in the Sustainable Design of Active Pharmaceutical Ingredients for Solvent Recovery Systems............................706
Mariano J. Savelski, C. Stewart Slater, Eduardo J. Cavanagh 

 

(564b) Towards a Complete Solution of Allocation in Life Cycle Inventories ........................................................................................707
Rebecca Hanes, Nathan Cruze, Prem K. Goel, Bhavik R. Bakshi 

 



(564c) Hybrid Techno-Economic Modeling Tool for Greener Chemicals Supply Chains .....................................................................708
Yuan Yao, Yuan Chang, Fred Thwaites, Eric Masanet 

 

(564d) Design Decision-Making Under Uncertainty to Identify Sustainable Integrated Forest Biorefinery 
Strategies .........................................................................................................................................................................................................709

Shabnam Sanaei, Paul R. Stuart 
 

(564e) MILP-Based Clustering Method for Multi-Objective Optimization: Application to Environmental Problems .....................710
Diego Gabriel Oliva, Gonzalo Guillén-Gosálbez, Laureano Jiménez-Esteller 

 

(564f) Emergy Method Analysis On Sludge Residues For Use From Waste-WATER Treatment Plant .............................................711
Natalia Andrea Cano, Dario Gallego, Hector Ivan Velásquez 

 

(567a) Biomass Reaction Engineering Driving Genetic Modification ......................................................................................................714
Kevin M. Van Geem 

 

(567b) Role of Competitive Adsorption On Conversion of Bio Oil Surrogate Streams Over Ceria Zirconia and 
Ni/Ceria Zirconia ............................................................................................................................................................................................715

Joseph Hart, Tawan Sooknoi, Daniel E. Resasco, Richard Mallinson, Steven Crossley 
 

(567c) Pyrolysis Temperature History Controls Reaction Kinetics and Biochar Properties.................................................................716
Lynn Gai, Catherine E. Brewer, Kyriacos Zygourakis 

 

(567d) Upgrading Bio-Char Into Activated Carbon Using Thermochemical Process Streams: Flue Gas and Syngas ......................717
Zhengrong Gu, Joseph Polin, Xiaomin Wang 

 

(567e) Transformation of Corn Stover Lignin During Wet Aerobic Oxidation: Lessons for Making High-Value 
Added Aromatic Aldehydes...........................................................................................................................................................................718

Julia Finer, Vadimv Guliants 
 

(567f) Chemical Looping Steam Gasification of Biomass in the Presence of Co3O4 in a Bubbling Fluidized Bed, 
Kinetic Modeling ............................................................................................................................................................................................719

Milad Aghabararnejad, Jamal Chaouki, Gregory Patience 
 

(567g) Thermodynamic Analysis and Kinetic Modeling of Steam Gasification of Biomass ..................................................................720
Hugo De Lasa, Jahirul Mazumder 

 

(575a) Direct Land Use Change Greenhouse Gas Emissions Associated With Forest-Based Biofuels and Bioenergy 
Production in Michigan .................................................................................................................................................................................721

Jiqing Fan, Robert E. Froese, David R. Shonnard, Robert M. Handler 
 

(575b) Light-Limited Continuous Culture of Micro Algae in a Taylor Vortex Reactor ........................................................................722
R. Dennis Vigil, Bo Kong 

 

(575c) Algae Derived Bio-Oil Separation By Supercritical Fluid Fractionation .....................................................................................723
Daniel M. Ginosar, Foster Agblevor, Lucia M. Petkovic, Deborah T. Newby, John M. Moses 

 

(575d) Enhanced Separation of Algal Biomass By Vibratory Shear Microfiltration for the Sustainable Production 
of Biofuels ........................................................................................................................................................................................................724

C. Stewart Slater, Mariano J. Savelski, Pavlo Kostetskyy 
 

(575e) Multi-Objective Optimization of Biobutanol Production: Continuous Fermentation Coupled With Vacuum 
Separation Unit ...............................................................................................................................................................................................725

Aida Sharif Rohani, Jules Thibault, Poupak Mehrani 
 

(575f) Growth, Harvesting, and Modeling of Lipomyces Starkeyi Lipids On Waste Sweet Potatoes ..................................................726
Melissa Mason, Stephen Dufreche, Mark E. Zappi, Ramalingam Subramanyam, Rakesh Bajpai 

 

(575g) A New Approach to Study Selected Aspects of Biomass Oxidation in Supercritical Water ......................................................727
Javeed Mohammad, Uday G. Hegde, Michael Hicks, Janusz A. Kozinski 

 

(580a) Influences of Process Parameters On Cell Growth and Product Distribution of Clostridium 
Autoethanogenum...........................................................................................................................................................................................728

Huijuan Xu, Cuiyi Liang, Jingliang Xu, Yueshu Gao, Xinshu Zhuang, Zhenhong Yuan 
 

(580b) Design of Lignin-Based Process Plants for Production of Platform Chemicals ..........................................................................729
Dr. Srinivas Palanki, Teri Curow, Ashley Hudson, Daniel Balzaretti 

 

(580c) Exploring 3D Nanostructure and Topochemical Distributions of Lignocellulosic Biomass and Their Impact 
On Biomass Pretreatment..............................................................................................................................................................................730

Bandaru V. Ramarao, Shri Ramaswamy, Feng Xu 
 

(580d) Full Components Analysis and Directional Control Research of Wood Powder Pyrolysis Products.......................................732
Lei Chen, Xiaodong Zhang, Manman Meng, Baofeng Zhao, Laizhi Sun, Hongyu Si 

 

(580e) Biogas Production from Lipid-Extracted Algal Residue ................................................................................................................733
Yan Li, Xiaodong Zhang, Dongliang Hua, Jie Zhang, Yuxiao Zhao, Haipeng Xu, Xiaohui Liang, Hui Mu 

 

(580f) Study on Pyrolysis Properties of Agriculture Residues by Using FTIR and DRIFT Technique ...............................................734
Peng Fu, Weiming Yi, Zhihe Li, Xueyuan Bai, Yanmei Li, Jing Wang 

 

(587p) Effects of Dilute Sulfuric Acid Pretreatment Conditions On Enzymatic Hydrolysis of Panicum Maximum: 
A Novel Raw Material for Bioethanol Production in Colombia ...............................................................................................................737

Carlos Rafael Castillo-Saldarriaga, Juan Pablo Ortiz-Rosas, Mario Enrique Velasquez-Lozano 
 

(587q) Fed-Batch Enzymatic Hydrolysis With High-Solids Loading of Dilute Acid Pretreated Panicum Maximum .......................738
Carlos Rafael Castillo-Saldarriaga, Juan Pablo Ortiz-Rosas, Mario Enrique Velasquez-Lozano 

 

(587s) Pretreatment of Corn Stover Using Ammonia Circulation Reactor (ACR) for Enhanced Enzymatic 
Saccharification ..............................................................................................................................................................................................739

Onsook Hur, Jun Seok Kim, Tae Hyun Kim 
 

(587n) Study On the Synergism Between Trichoderma Reesei Cellobiohydrolase 1 and Cellobiohydrolase 2 Using 
Enzyme Cocktail .............................................................................................................................................................................................740

Makoto Ikeo, Shohei Okino, Yoshiki Ueno, Daisuke Taneda 
 



(587r) Comparing the Biophysical Parameters of Two Thermostable and IL-Tolerant Bacterial Cellulases From 
Three Recombinant Hosts .............................................................................................................................................................................742

Taya Feldman, Jed Lynn, Sneha Srikrishnan, John M. Gladden, Joshua I. Park, Kenneth L. Sale, Scott E. Baker, Blake A. Simmons, 
Jon K. Magnuson 

 

(587a) Catalytic Pyrolysis of Cellulose to Bio-Oil Over Zn/ZSM-5 Catalysts .........................................................................................743
Haian Xia 

 

(587aw) LED Technology for Energy Efficient Microalgae Growth ........................................................................................................747
Daniel Eltringham, Ihab Farag 

 

(587bf) Nonomaterials Technology-Readiness for Commercialization: Opportunities for Chemical Engineering 
Leadership for Sustainable Solutions...........................................................................................................................................................750

Hebab A. Quazi 
 

(587b) Design a Novel Miscible Polymer Blend of Polyimide and Sulfonated Polyimide to Develop High-
Performance Dual-Layer Hollow Fiber Membranes for Pervaporation Dehydration of Biofuels .......................................................751

Ngoc Lieu Le, Tai-Shung Chung 
 

(587t) Biomass Pretreatment With Ionic Liquids .......................................................................................................................................752
Piyarat Weerachanchai, Jong-Min Lee 

 

(587c) Advanced Upgrading of Pyrolysis Oil Via Liquid-Liquid Extraction ..........................................................................................753
Yi Wei, Hanwu Lei 

 

(587u) Mechanistic Studies On Char Formation From the Fast Pyrolysis of Lignin .............................................................................754
Oliver Jan, Luiz C. Anjos, Fernando Resende 

 

(587be) The Role of the Engineering Firm in Incorporating Established Sustainability Frameworks Within New 
Projects ............................................................................................................................................................................................................755

Michael Berkshire, Dennis Gaige 
 

(653a) Investigation of Coal-Biomass Catalytic Co-Pyrolysis and Co-Gasification................................................................................757
Guevara C. Nyendu, Foster A. Agblevor, Francine Battaglia 

 

(587d) Simulation and Techno-Economic Analysis of Mixed Alcohol Production From Seaweed Using Mixalco 
Process .............................................................................................................................................................................................................758

Peyman Fasahati, J. Jay Liu 
 

(587e) Bio-Butanol Separation By Adsorption: Adsorbent Screening and Breakthrough Experiments .............................................759
Niloofar Abdehagh, F. Handan Tezel, Jules Thibault 

 

(587f) Aspen Simulation for the Hydrothermal Liquefaction of Algae to Generate Fuels and Chemicals ..........................................762
Tiffany Bracken, Tracy J. Benson, Griffin W. Roberts, Marie-Odile Fortier, Susan M. Stagg-Williams, Belinda S. M. Sturm, Hayat 
Raza 

 

(587ax) Growth Kinetic Model for Chlorella Vulgaris Under Limiting Light Conditions ....................................................................763
Jinsoo Kim, Ting Lu, Joo-Youp Lee 

 

(587w) Modeling of a Fiber Packed-Reactor Under Laminar Regime for the Production of Chemicals, Including 
Biodiesel and Nanoparticles ..........................................................................................................................................................................764

Chinyere P. Mbachu, Holly A. Stretz, Ahmed H. Elsawy, Pedro E. Arce 
 

(587x) Isomerization of Glucose With Solid-Base Catalysts for Utilization of Biomass.........................................................................765
Chang Geun Yoo, Qiang Yang, Xuejun Pan 

 

(587z) An Investigation of Dissolution and Resistance to Dissolution in Cellulose: Or, What Makes a Solvent 
Good? ...............................................................................................................................................................................................................766

Brooks D. Rabideau, Animesh Agarwal, Cesar Ojeda, Ahmed E. Ismail 
 

(587v) Investigation of Pyrolysis Characteristics of Chlorella Sp. KR-1 Using Pyrolysis-Gas Chromatography 
Mass Spectrometry .........................................................................................................................................................................................767

See Hoon Lee, Jeong Geol Na, Kwang Eun Jeong 
 

(587y) Biogas Upgrading Technology With Gas Separating Membrane .................................................................................................768
Asami Saito, Noriko Osaka, Tetsu Yamagishi 

 

(587j) A Systematic Computational and Experimental Study of Cation/Anion Pairings of Ionic Liquids With 
Cellulose...........................................................................................................................................................................................................771

Brooks D. Rabideau, Animesh Agarwal, Joern Viell, Ahmed E. Ismail 
 

(587aa) Efficient Xylose Consumption Under Inhibitors Derived From Lignocellulose Biomass By Engineered 
Saccharomyces Cerevisiae Strains................................................................................................................................................................772

Hirokazu Kikuta, Noriko Yasutani, Nobuki Tada, Satoshi Katahira, Risa Nagura, Akinori Ikeuchi, Nobuiro Ishida, Chie Imamura, 
Toru Onishi 

 

(587ac) Optimization of Supply Chain Design With Two Production Options; Bio-Ethanol and Bio-Hydrogen 
From Switchgrass ...........................................................................................................................................................................................773

Ahyoung Kang, Jongho Lee, Jinkyung Kim 
 

(587ab) Analysis of Energy Potential From the Korean Biomass Map....................................................................................................774
Jin Woo Kook, Jung Min Sohn, See Hoon Lee, Hyung Won Lee, Sung Ho Jin, Young Kwon Park 

 

(587ae) Gasification Characteristics of Anaerobic Digestion Sludge and Aquatic Weeds .....................................................................775
Hiromi Dozono, Takeshi Nakajima, Kiyoto Matsumoto, Soshi Watanabe, Junichi Ida, Tatsushi Matsuyama, Hideo Yamamoto 

 

(587ad) Optimal Production Strategy in Multiple Bio-Fuel and Bio-Energy From Biomass................................................................776
Gwiyeon Choi, Hyemin Kim, Miseong Kim, Jinkyung Kim 

 

(587g) Techno-Economic Analysis of Alcohol-to-Jet Conversion Pathways............................................................................................777
Ling Tao, Wei-Cheng Wang, Steven Phillips 

 

(587az) The Role of Hydrodynamics and Radiation Transport During Light-Limited Growth of Microalgae in a 
Taylor Vortex Photobioreactor: Quantitative Analysis Using Computational Fluid Dynamics Coupled With 
Radiation Transport Simulations .................................................................................................................................................................778

Bo Kong, R. Dennis Vigil 
 



(587ah) Enhanced Pyrolysis Oil Properties Through Pretreatment of Aspen With Controlled Torrefaction ....................................779
Jordan Klinger, Bethany Klemetsrud, David R. Shonnard, Ezra Bar-Ziv 

 

(587af) Effect of Different Pretreatment Methods of Corncob On Bioethanol Production and Enzyme Recovery ...........................780
Nan Xie, Nan Jiang, Wei Qi, Rongxin Su, Zhimin He 

 

(587ag) Concurrent Production of Biodiesel and Bioethanol From Calophyllum Inophyllum.............................................................782
Kuan-Yu Chen, Yu-Shen Cheng 

 

(587k) Changes in Cellulose Crystalline Structure in Lignocellulosic Biomass During Delignification Studied By 
Sum Frequency Generation (SFG) Spectroscopy and X-Ray Diffraction (XRD) ...................................................................................783

Kabindra Kafle, Christopher Lee, Heenae Shin, Justin O. Zoppe, David Johnson, Seong H. Kim, Sunkyu Park 
 

(587aj) Hybrid Thermochemical Processing of Biomass and Natural Gas in a Solar-Electric Reactor...............................................784
Aaron W. Palumbo, Jeni Sorli, Alan W. Weimer 

 

(587h) Effects of Temperature, Solid Loadings, and Catalyst Concentrations On the Ash Content and Composition 
of Dilute Acid Or Alkali Preconverted Corn Stover...................................................................................................................................785

John E. Aston, David N. Thompson, Tyler L. Westover 
 

(587ak) Linking Optimization and Simulation for Improved Biorefinery Supply Chain Design .........................................................786
Joseph Amundson, Jeffrey Seay, Fazleena Badurdeen 

 

(587ba) Formulation and Assessment of Membrane Separation Processes for Bio-Ethanol Dehydration..........................................787
Michel Kahwaji Janho, Jorge E. Gatica, María Rosa Hernández, Fernando Daniel Mele, Mauricio Colombo 

 

(587ai) Techno-Economic Analysis and Environmental Sustainability of Biochemical Biorefinery Sizing.........................................788
Eric C. D. Tan, Jacob J. Jacobson, Kara G. Cafferty, Daniel Inman, Christopher Wright 

 

(587al) Fouling Rates of Model Carbohydrate Solutions and Their Interaction Effects .......................................................................789
Ravi K. Challa, Kent D. Rausch, Vijay Singh, Nicki J. Engeseth, David B. Johnston, M. E. Tumbleson 

 

(587bb) Hexane Oil Extraction From Microalgae: Improving Rate and Reducing Hazard .................................................................790
Brendan Nichols, Brian McConnell, Ihab Farag 

 

(587an) Biosorption of Hexavalent Chromium From Aqueous Solution By Six Brown Macroalgae...................................................791
Negin Koutahzadeh, Ehsan Daneshvar, Masoud Kousha, Mohammad Salar Sohrabi, Amit Bhatnagar 

 

(587am) Process Optimization Models Supporting Multidisciplinary Framework for Sustainable Biorefining ................................792
Sumesh Sukumara, Jeffrey R. Seay 

 

(587ao) Pyrolysis Decomposition Analysis of Wastewater Derived Microalgae Via TGA-FTIR..........................................................793
Alejandra Rocha, Griffin W. Roberts, Tiffany L. Kinsella, Marie-Odile P. Fortier, Belinda S. M. Sturm, Susan M. Stagg-Williams 

 

(587o) Laccases Production By Pleurotus Ostreatus Grown On Grass Panicum Maximum ................................................................794
Diana Morales Fonseca, Mario Velásquez 

 

(587ap) Life Cycle Assessments of Lanzatech Biofuels Produced From Biomass Feedstocks...............................................................795
Robert M. Handler, David R. Shonnard, Ignasi Palou-Rivera, Evan M. Griffing 

 

(587aq) Gasification of Anaerobic Digestion Sludge Using a Dual Fixed Bed Gasifier..........................................................................796
Kiyoto Matsumoto, Takeshi Nakajima, Hiromi Dozono, Masanori Ochi, Soshi Watanabe, Junichi Ida, Tatsushi Matsuyama, Hideo 
Yamamoto 

 

(587bg) Silver Nanoparticles Without Metal: A New Generation of Environmentally Benign Anitimicrobials.................................797
Alexander P. Richter, Vesselin N. Paunov, Simeon Stoyanov, Orlin D. Velev 

 

(587bc) From CO2 to Biofuels and Bio-Based Chemicals - Microalgae As a Platform for CO2 Reutilization ...................................798
Jo-Shu Chang 

 

(587as) Pretreating of Unsaturated Fatty Acid for Production of Diesel Fuel Hydrocarbons Using Catalytic 
Deoxygenation.................................................................................................................................................................................................799

Edris Ebrahimzadeh, Arunprakash T. Karunanithi 
 

(587at) Comparing Hydrothermal Liquefaction of Algae Cultivated in Different Municipal Wastewater.........................................800
Umar H. Hamdeh, Griffin W. Roberts, Marie-Odile P. Fortier, Belinda S. M. Sturm, D. J. Carrier, Susan M. Stagg-Williams 

 

(587bd) Metabolic Interaction Analysis Between Chlorella Vulgaris and Pseudomonas Aeruginosa for Phenol 
Degradation Based On Genomic Scale Modeling .......................................................................................................................................801

Harvey Ariel Arévalo Caicedo, Andres Fernando González Barrios 
 

(587ar) Chemistry and Process Modeling of Biomass Gasification Using Carbon Dioxide...................................................................802
Narendra Sadhwani, Mario Richard Eden, Sushil Adhikari 

 

(587au) Regional Variations in Soil Organic Carbon From Rotation Cropping of Rapeseed With Winter Wheat ...........................803
Suchada Ukaew, Emily Beck, David R. Shonnard 

 

(587l) Dissolution of Lignocellulosic Biomass With Acidic Hot Water ....................................................................................................804
Lishi Yan, Bin Yang 

 

(587m) A Granulation Based Biomass Supply Logistics System for a Modern Biorefinery..................................................................805
Sudhagar Mani, Yifei Wu, Shahab Sokhansanj 

 

(587av) Techno-Economic Analyses of Fast Pyrolysis for Bio-Fuel Production From Wood ...............................................................806
Olumide Winjobi, Wen Zhou, David R. Shonnard 

 

(590a) CFD Simulation of Liquid-Gas Flows On Structured Packing Elements for An Acid Gas Removal Column........................807
Chinh S. Ho, Jeong-Eun Kim, Thanh D. B. Nguyen, Young-Il Lim 

 

(590b) Numerical and Experimental Investigation of Liquid Film Flows On Packings in Absorbers for Post-
Combustion CO2 Capture .............................................................................................................................................................................808

Yoshiyuki Iso, Jian Huang, Mariko Kato, Shinsuke Matsuno, Kenji Takano, Naoki Fujiwara 
 

(590c) Advanced Characterization of CO2 Absorption Into Dispersed Aqueous Amine Solvents .......................................................810
Yash Tamhankar, James R. Whiteley, Mike Resetarits, Clint P. Aichele 

 

(590d) Consistent Measurements of Hydraulic and Mass Transfer Packing Characteristics ...............................................................811
Micah Perry, Chao Wang, Frank Seibert 

 

(590e) Packing Economy Analysis for Post-Combustion CO2 Capture...................................................................................................812
Chao Wang, Micah Perry, Frank Seibert, Gary T. Rochelle 

 



(590f) Investigating the Impact of Non-Isothermal Behavior and the Role of Water Transfer in Membrane 
Contactors for CO2 Capture.........................................................................................................................................................................814

Thibaut Neveux, Yann Le Moullec, Christophe Castel, Eric Favre 
 

(592a) Catalytic Fast Pyrolysis of Forest Thinnings in a Bubbling Fluidized Bed Reactor With ZSM-5 Catalysts ...........................816
Ville Paasikallio, Foster Agblevor 

 

(592b) Effects of Reactor Configurations and Catalyst Properties for Vapor Upgrading in HZSM5 Catalyzed 
Pyrolysis Vapor Upgrading ...........................................................................................................................................................................817

Shaolong Wan, Christopher Waters, Abhishek Gumidyala, Rolf Jentoft, Lance Lobban, Steven Crossley, Daniel E. Resasco, R. G. 
Mallinson 

 

(592c) CFD Modeling of the Catalytic Pyrolysis of Biomass With Zeolite in Fluidized Bed .................................................................819
Dan Sun, Konstantinos Papadikis, Sai Gu 

 

(592d) Deoxygenation of Bio-Oil Intermediates: Examination of Methane As a Direct Reducing Agent............................................820
Aaron A. Oberg, Dennis J. Miller 

 

(592e) Fast-Hydropyrolysis and Catalytic Hydrodeoxygenation for Conversion of Biomass to Liquid Fuel......................................821
Vinod Kumar Venkatakrishnan, John Degenstein, W. Nicholas Delgass, Rakesh Agrawal, Fabio H. Ribeiro 

 

(592f) Low-Oxygen Bio-Crude From Hydropyrolysis in a Pressurized Fluid-Bed Reactor ..................................................................822
John R. Carpenter, Josh Hlebak, Justin Farmer, David C. Dayton 

 

(592g) Catalytic Fast Pyrolysis of Isotopically Labeled Biomass and Plastic Blends .............................................................................823
Christina Dorado, Charles Mullen, Akwasi A. Boateng 

 

(592h) Mild Pyrolysis of P3HB/Switchgrass Blends for the Production of Bio-Oil Enriched With Crotonic Acid ............................824
Charles A. Mullen, Akwasi A. Boateng, Christina Dorado, Dirk Schweitzer, Kevin Sparks, Kristi Snell 

 

(599a) Hydrodeoxygenation of Microalgae Oil in a Microreactor............................................................................................................825
Lin Zhou, Adeniyi Lawal 

 

(599b) Xylulose to Furfural, a New Route to Produce High Yield of Furan............................................................................................826
Bin Li, Kelly Marbaugh, Patricia Relue, Sasidhar Varanasi 

 

(599c) Heterogeneous Catalytic Oxidation of Biorefinery Lignin for Dicarboxylic Acid Production ..................................................827
Ruoshui Ma, Xiao Zhang 

 

(599d) Hydrothermal Carbonization: Reactions and Water Production.................................................................................................828
M. Helal Uddin, M. Toufiq Reza, Joan G. Lynam, S. Kent Hoekman, Charles J Coronella 

 

(599e) A Fresh Look At The H Factor DATA For Indian Nonwood Agri-Residues ..............................................................................829
A. K. Ray, Ravimohan Ravimohan, Rajnikant Prasad, Rajeev Yadav 

 

(600a) Mixed-Conductor Supported Ferrites for Chemical Looping Conversion of Methane .............................................................830
Yanguang Chen, Fanxing Li 

 

(600b) A Novel Mixed Metallic Ni Based Oxygen Carrier for Chemical Looping Combustion............................................................831
Hugo De Lasa, Mohammad R. Quddus, Mohammad Mozahar Hossain 

 

(600c) Low-Cost Oxygen Carrier Materials for Chemical-Looping Combustion of Biomass...............................................................833
Georg Schwebel, Gonzalo Vilela Perez, Pavleta Knutsson, Henrik Leion 

 

(600d) Fe and Mn-Based Oxygen Carriers for Chemical Looping Combustion.....................................................................................834
Saurabh Bhavsar, Amey More, Götz Veser 

 

(600e) Experimental and Model Comparison of Mixed Metal Ferrites for H2 Production Using Chemical Looping .......................835
Victoria J. Aston, Brian W. Evanko, Christopher L. Muhich, Jonathan Scheffe, Alan W. Weimer 

 

(600f) Sol-Gel Derived Fe2O3-Based, Al2O3 Supported Oxygen Carriers for Hydrogen Production Via a Chemical 
Looping Cycle .................................................................................................................................................................................................836

Nur Sena Yüzbasi, Qasim Imtiaz, Christoph R. Müller 
 

(600g) NiO/Ce-γ Al2O3 Oxygen Carrier for Chemical-Looping Combustion: Reactivity and Stability .............................................838
Shamseldin Mohamed, Shaikh Razzak, Mohammad R. Quddus, Hugo I. De Lasa, Mohammad M. Hossain 

 

(603a) Impact of Water On the Mechanism of Fischer-Tropsch Synthesis On Ru Catalysts................................................................839
David D. Hibbitts, Brett Loveless, Matthew Neurock, Enrique Iglesia 

 

(603b) Effects of Coverage Dependent Adsorbate-Adsorbate Interactions for CO Methanation On Transition 
Metal Surfaces.................................................................................................................................................................................................841

Adam C. Lausche, Andrew Medford, Jens K. Norskov, Felix Studt 
 

(603c) Manganese Promotion of Silica-Supported Cobalt Fischer-Tropsch Synthesis Catalysts .........................................................843
Gregory Johnson, Sebastian Werner, Alexis T. Bell 

 

(603d) Higher Alcohols Synthesis From Syngas Over Three-Dimentionally Ordered Macroporous Cu-Fe 
Catalysts: The Active Site ..............................................................................................................................................................................844

Yongwu Lu, Fei Yu, Jin Hu, Peng Zhou 
 

(603e) Selective Synthesis of C2+ Terminal Alcohols By CO Hydrogenation Over Cocu-Based Catalysts.........................................845
Yizhi Xiang, Norbert Kruse 

 

(603f) Insights Into Mechanism of Syngas Reaction On Mo2C Catalysts --- Identifying “Descriptor” Elementary 
Steps for Complex Reaction Systems ...........................................................................................................................................................846

Liwei Li, David S. Sholl 
 

(603g) Mechanistic Study of Fischer-Tropsch Synthesis: C-O Scission and Initial CH Formation Pathways for 
Realistic Surface Coverages ..........................................................................................................................................................................847

Arghya Banerjee, G. T. Kasun Kalhara Gunasooriya, Mark Saeys 
 

(608a) Optimal Energy Consumption in the Production of Bioethanol From Lignocellulosic Biomass ..............................................848
Eva Sorensen, Eric S. Fraga, Cristian F. Triana 

 

(608b) Production of Microbial Lipids From Sweet Potato Starch Using Lipomyces Starkeyi ............................................................849
Ramalingam Subramaniam, Sharif M. Rahman, Stephen Dufreche, Rakesh Bajpai, Mark E. Zappi 

 

(608c) A Novel Co-Culture System for Pseudo-Continuous Ethanolic Fermentation From Lignocellulosic Sugars..........................850
Min Hea Kim, Meng Liang, Q. Peter He, Jin Wang 

 



(608d) High Efficiency Feedstock Fractionation With the Avap® Biorefinery Technology..................................................................851
Kim Nelson, Theodora Retsina, Vesa Pylkkanen, Mikhail Iakovlev, Adriaan Van Heiningen, Mehmet Sefik Tunc 

 

(608e) Pretreatment Scale Up for Co-Located Systems .............................................................................................................................852
Christopher R. W. Gerken 

 

(608f) A Decarboxylation Route From Sugars to Hydrocarbons Via Polyhydroxybutyrate.................................................................853
David K. Johnson, Ashutosh Mittal, Heidi M. Pilath, Todd B. Vinzant, Wei Wang 

 

(610a) Understanding Pretreatment of Lignocellulosic Biomass With Ionic Liquid-Water Mixtures .................................................854
Jian Shi, Ramakrishnan Parthasarathi, Noppadon Sathitsuksanoh, Sonny Zhang, Vitalie Stavila, Blake A. Simmons, Seema Singh 

 

(610b) Effects of Water-Soluble Polymer Addition On Alkaline Pretreatment and Enzymatic Hydrolysis of 
Switchgrass......................................................................................................................................................................................................855

Wenjian Guan, Venkata Ramesh Pallapolu, Y. Y. Lee 
 

(610c) Combined Dilute Acid and Solvent Based Pretreatment of Agricultural Wastes for Efficient Lignocellulosic 
Fractionation and Biofuels Production ........................................................................................................................................................856

Subramanian Ramakrishnan, Gary Brodeur, John Telotte, John Collier, Jonathan J. Stickel, Cory Wilson 
 

(610d) Residence Time Distribution Measurement and Analysis of Pilot-Scale Pretreatment Reactors for Biofuels 
Production .......................................................................................................................................................................................................857

David A. Sievers, Erik M. Kuhn, Melvin P Tucker, Jonathan J. Stickel, Ed Wolfrum 
 

(610e) Low-Cost Ionic Liquids for the Delignification of Lignocellulosic Biomass ................................................................................858
Jason P. Hallett, Agnieszka Brandt, S. M. Shahrul Nizan S. Zahari 

 

(610f) Fractionating Pretreatment of Lignocellulosic Biomass As An Entry Into Biomass Refining ...................................................859
Xuebing Zhao, Dehua Liu 

 

(616a) Development of Bench-Scaled Adsorption Type Steam Recovery System for Generating High Temperature 
Steam From Hot Waste Water......................................................................................................................................................................860

Yoshiaki Kawakami, Yoshio Abe, Kasumi Ito, Kenji Marumo, Toshiyuki Aoyama, Masayuki Tanino, Koichi Nakaso, Tsuguhiko 
Nakagawa, Yoshinori Itaya, Jun Fukai 

 

(616b) Strategic Long-Term Energy Planning for Natural Gas to Liquid Fuels (GTL) Supply Chain Systems ................................862
Josephine A. Elia, Jie Li, Christodoulos A. Floudas 

 

(616c) Energy Sustainability: Trade-Offs of Consumption, Efficiency, and Environmental Impact ...................................................864
Leisha Vance, Tarsha Eason, Heriberto Cabezas 

 

(616d) Evaluation of Itev (Air-conditioner Integrated Electric Vehicle) Using in the PV & EV Combined System ..........................865
Seishiro Shibata, Kyohei Shimono, Tsuguhiko Nakagawa 

 

(616e) Experimental Investigation of Self-Heat Recuperation Using Magnetocaloric Effect for Energy Saving in 
Thermal Processes ..........................................................................................................................................................................................866

Yui Kotani, Yasuki Kansha, Masanori Ishizuka, Atsushi Tsutsumi 
 

(616f) Energy Diversification in the Middle East: How to Double a Region's Energy Resources.........................................................867
Massimiliano Kolbe, Zohreh Ravaghi-Ardebili 

 

(616g) The Total Site Approach As a Synthesis Tool for the Selection of Valorization Paths in Lignocellulosic 
Biorefineries ....................................................................................................................................................................................................871

Michail E. Stefanakis, Konstantinos A. Pyrgakis, Aikaterini D. Mountraki, Antonis C. Kokossis 
 

(617a) An Investigation of a Stratified Catalyst Bed for Small-Scale Hydrogen Production From Methanol 
Autothermal Reforming.................................................................................................................................................................................873

Nadia Richards, Paul Erickson 
 

(617b) In Situ Hydrogen Utilization in An Internal Reforming Methanol Fuel Cell..............................................................................875
George Avgouropoulos, Stylianos Neophytides 

 

(617c) Hydrogen Production From Oxidative Steam Reforming of Methanol: Total Oxidation Followed By Steam 
Reforming of Methanol..................................................................................................................................................................................878

Dong Hyun Kim 
 

(617d) Design and Control of Stand-Alone Autothermal Reforming Systems Using Methanol ...........................................................879
Wei Wu, Cheng-Yi Wang 

 

(617e) From Mechanistic to Kinetic Analyses of Ethanol Steam Reforming Over Ir/CeO2 Catalyst ..................................................882
Fagen Wang, Weijie Cai, Hélène Provendier, Claude Descorme, Yves Schuurman, Wenjie Shen, Claude Mirodatos 

 

(617f) Design and Demonstration of an Ethanol Fuel Processor for HT-PEM Fuel Cell Applications................................................885
Ulrich Gardemann, Michael Steffen, Angelika Heinzel 

 

(617g) Effect of Alumina On Oxidative Steam Reforming of Ethanol for Minimization of CO Formation and 
Maximization of H2 Selectivity .....................................................................................................................................................................888

Mukul Sajnani, K. K. Pant 
 

(617h) From Waste to Gas: Biogas Valorization.........................................................................................................................................889
V. L. Barrio, U. Izquierdo, J. Requies, M. B. Güemez, J. F. Cambra, P. L. Arias 

 

(630a) Silicon Nanostructures As Efficient Thermoelectric Materials .....................................................................................................892
Peidong Yang, Jongwoo Lim 

 

(630b) Toward Physical Models of Thermoelectric Transport Rules At the Organic-Inorganic Interface .........................................893
Jeffrey Urban 

 

(630c) Thermal and Thermoelectric Transport in Semiconductor Nanowires .......................................................................................894
Renkun Chen 

 

(630d) Nanowire Heterostructure-Based Thermoelectric..........................................................................................................................895
Yue Wu, Haoran Yang, Haiyu Fang 

 

(630e) Thermoelectric Properties of Bulk Pellets of Unfunctionalized and Functionalized Zn3P2 Nanowires ..................................896
Lance Brockway, Venkata Vasiraju, Sreeram Vaddiraju 

 

(630f) Combustion Synthesis of Thermoelectric Oxide Powders ..............................................................................................................897
Sidney Lin, Patrick Duruewuru, Joshua Bonura 

 



(640a) The Influence of Plasticization and Dual-Mode Competetive Effects On CO2 Transport in Thermally 
Rearranged (TR) Polymers ...........................................................................................................................................................................898

Kristofer L. Gleason, Zachary P. Smith, Qiang Liu, Donald R. Paul, Benny D. Freeman 
 

(640b) Facilitated Transport in Hydroxide-Exchange Membranes for Post-Combustion CO2 Separation........................................899
Laj Xiong, Shuang Gu, Kurt Jensen, Yushan Yan 

 

(640c) CO2 Removal From High Pressure Natural Gas With Hybrid Fixed-Site-Carrier Membranes: 
Experimental, Process Design and Feasibility Analysis .............................................................................................................................900

Xuezhong He, Taek-Joong Kim, May-Britt Hägg 
 

(640d) Synthesis, Characterization, and Gas Transport Properties of Two Isomeric Thermally Rearranged (TR) 
Polymers for Gas Separation Membranes ...................................................................................................................................................903

Qiang Liu, Hailun Borjigin, Donald R. Paul, James E. McGrath, Benny D. Freeman 
 

(640e) Process Modeling and Optimization of Post-Combustion Carbon Capture With N2-Selective Membranes ..........................904
Kumnoon Narakornpijit, Mengyao Yuan, Reza Haghpanah, Jennifer Wilcox 

 

(640f) Benchmarking Of Hydrogen Selective Membranes Through Experiments and Modelling .......................................................905
Johannis A. Z. Pieterse, Jurriaan Boon, Jan-Wilco Dijkstra 

 

(641a) Algal Biorefinery: Production of Biocrude Oil & Byproducts ......................................................................................................906
Harvind Kumar Reddy, Thinesh Selvaratnam, Tapaswy Muppaneni, Nagamany Nirmalakhandan, Tanner Schaub, Barry Dungen, 
Nilusha Sudasinghe Appuhamilage, Peter Lammers, Wayne Voorhies, Shuguang Deng 

 

(641b) Biodiesel Production Through Microwave Assisted Transesterification of Microbial Cells .....................................................907
Yi Cui 

 

(641c) Design Optimization By Response Surface Methodology for Continuous Fermentative Production of 1,3 
Propanediol From Waste Glycerol By Product of Biodiesel Processes ....................................................................................................908

Baishali Kanjilal, Iman Noshadi, Nicholas Intoci, Matthew Dowding, William Hale, Brittany Brendel, Ranjan Srivastava, Richard 
Parnas 

 

(641d) Review of Bio-Jet Fuel Conversion Pathways .................................................................................................................................909
Wei-Cheng Wang, Ling Tao 

 

(641e) Pellets From Lignocellulosic Materials: Briquetting Process Evaluation ....................................................................................910
Yuri Gonzalez, Sahra Rincon, Gabriel Camargo, Fabio Sierra, Carlos A Forero N 

 

(641f) Pyrolytic Liquid Yields From Bamboo Species (Bambusa Oldhamii and Bamboo Angustifolia) .............................................911
Y. S. Pliego-Bravo, Lidia Cervantes- Pesado, Eusebio Bolanos-Reynoso, Pedro Gonzalez-Garcia 

 

(641g) The Impact of Ethanol and Iso-Butanol Blends on Regulated Emissions, Air Toxics, and Particle Emissions 
from SIDI Vehicles .........................................................................................................................................................................................914

Georgios Karavalakis, Daniel Short, Diep Vu, Thomas Durbin, Akua Asa-Awuku 
 

(643a) Optimization of Pyrochlore Catalysts for the Dry Reforming of Methane..................................................................................916
Felipe Polo-Garzon, Ming He, David A. Bruce 

 

(643b) From High Throughput Lab to Pilot-Plant Scale – Parallel Testing of Hydroprocessing Catalysts ........................................917
Sascha Vukojevic, Florian Huber, Tilman Sauer, Jochen Berg, Alfred Haas 

 

(643c) Deactivation Model for Co Fischer-Tropsch Catalysts...................................................................................................................920
Kamyar Keyvanloo, William C Hecker, Calvin H. Bartholomew 

 

(643d) Effects of Nitrogen Co-Feeding in Fischer Tropsch Synthesis At Low CO Conversion ............................................................922
Adolph Muleja, David Glasser, Diane Hildebrandt, Christian Lumu, Kalala Jalama, Bhekie Mamba 

 

(643e) Gas–to–Liquid Conversion On Co/Al2O3 Catalyst – Pretreatment Effect Studies ....................................................................923
Zhendong Pan, Fernando Vallejos-Burgos, Dragomir B. Bukur 

 

(643f) Process Simulation and Optimization of Methanol Production Coupled to Tri-Reforming Process ........................................924
Yishan Zhang, Helen H. Lou, Tracy J. Benson 

 

(643g) Novel Cobalt Catalyst Supported On Titania-Decorated Silicon Carbide for Fischer-Tropsch Synthesis ..............................925
Francis Luck, Cuong Pham-Huu, Charlotte Pham, Ovidiu Ersen, Yuefeng Liu, Benoît De Tymowski 

 

(645a) Experiment and Theory for the Dew Point of Water in Compressed CO2..................................................................................926
Christopher W. Meyer, Allan H. Harvey 

 

(645b) Analytical and Pore-Network Calculations of Methane Saturation Resulting From Hydrate Dissociation in 
Porous Media ..................................................................................................................................................................................................927

Ioannis N. Tsimpanogiannis, Peter Lichtner 
 

(645c) Exploring the Effect of Pore Morphology On Model Electrochemical Double-Layer Capacitor Systems...............................928
Katherine A. Phillips, Keith E. Gubbins 

 

(645d) Thermodynamic Energy and Exergy Efficiency Limits of Photosynthesis..................................................................................929
Cory Silva, Warren D. Seider, Noam Lior 

 

(645e) Energetics and Mechanism of Desorption of Small Molecules From Cellulose Crystal Surface: Atomic Force 
Microscopy (AFM) and Molecular Simulation Study ................................................................................................................................930

Lakshmi Muthukumar, Yen-Chih Liao, Brandon L. Weeks, Rajesh Khare 
 

(645f) Modelling Super-Equilibrium in Biomass Gasification With the Constrained Gibbs Energy Method ....................................931
Petteri Kangas, Pertti Koukkari, Ilkka Hannula 

 

(645g) Microscopic Insights Into the Electrochemical Behavior of Non-Aqueous Electrolytes in Electric Double-
Layer Capacitors ............................................................................................................................................................................................934

Jianzhong Wu, De-En Jiang 
 

(647a) The Novel Cal-C Process for Single-Stage Removal of CO2, SOx and NOx – Experimental Studies and 
Process Analysis and Integration..................................................................................................................................................................935

Niranjani Deshpande, Nihar Phalak, William Wang, L. S. Fan 
 

(647b) Carbon Dioxide Absorption Into Aqueous Solution of Hydrophilic Amine-Functionalized Ionic Liquids .............................936
Bihong Lu, Xiangqian Wang, Jiajia Jin, Wei Li 

 



(647c) The Effect of Tethering Strategies On the Surface Structure of Amine-Functionalized Ionic Liquids: 
Inspiration On the CO2 Capture ..................................................................................................................................................................938

Huabin Xing, Yan Yan, Qiwei Yang, Zongbi Bao, Baogen Su, Yiwen Yang, Qilong Ren 
 

(647d) A Carbonate Absorption Process With Crystallization-Enabled High Pressure Stripping for Post-
Combustion CO2 Capture: A Kinetic Study and Process Development for Bicarbonate Crystallization ...........................................939

Qing Ye, Yongqi Lu 
 

(647e) Carbon Capture and Utilization By Three-Step Aqueous Phase Mineralization........................................................................940
Azadeh Hemmati, Jie Bu, Jalal Shayegan, Paul Sharratt 

 

(647f) Wood Ash Suspensions in Water As a Solvent in CO2 Absorption Processes .............................................................................941
Sandra L. Petho, Wilson Miguel Salvagnini, Maria Elena S. Taqueda 

 

(647g) CO2 Chemical Transformation to Valuable Commodities: Toward a Utopia for Fossil-Fuel-Based 
Economies ........................................................................................................................................................................................................942

Amin Taheri Najafabadi 
 

(652a) Development of a Heterogeneous Guanidine Base Catalyst for the Conversion of Lipids to a Sustainable 
Biofuel ..............................................................................................................................................................................................................943

Keyvan Mollaeian, M. R. Islam, Bleinie Dickerson, Tracy J. Benson 
 

(652b) A Highly Active and Stable Silica-Carbon Supported Palladium Catalyst for Decarboxylation of Oleic Acid 
to Produce Green Diesel.................................................................................................................................................................................944

Elvan Sari, Manhoe Kim, Steven O. Salley, K. Y. Simon Ng 
 

(652c) Catalytic Deoxygenation of Cyanobacteria-Derived Fatty Acids to Hydrocarbons....................................................................945
Taylor Schulz, Mason Oelschlager, David. R Nielsen, Willem Vermaas, H. Henry Lamb 

 

(652d) Co-Solvent Enhanced Production of Fuel Precursors From Lignocellulosic Biomass ...............................................................946
Charles M. Cai, Nikhil Nagane, Taiying Zhang, Rajeev Kumar, Charles E. Wyman 

 

(652e) Direct Conversion of Oxygenated Fuels to Power Using Solid Oxide Fuel Cells.........................................................................947
Brittany R. Lancaster, Suljo Linic 

 

(652f) Kinetic Characterization of Catalytic Wet Air Oxidation of Polymers for Waste Management...............................................948
Charles F. Tillie, Shreya Adhikari, Joshua C. Cmar, Stephen A. Reeves, Jorge E. Gatica 

 

(652g) Kinetics of Self-Buffering Hydrolysis of Pectin in Batch Reactor.................................................................................................949
Heman P Asher, Raul C. Rivas, Patrick L. Mills 

 

(653b) Compositional Analysis and Advanced Distillation Curves for Mixed Alcohols Produced Via Syngas On a 
K-Comosx Catalyst.........................................................................................................................................................................................951

Jesse Hensley, Tara Lovestead, Earl Christensen, Abhijit Dutta, Thomas Bruno, Robert McCormick 
 

(653c) Production and Characterization of Straight-Run Thermal Deoxygenation (TDO) Fuels ........................................................952
Scott Eaton, M. Clayton Wheeler, Sedat H. Beis, Sampath A. Karunarathne, Adriaan Van Heiningen 

 

(653d) Oxy-Combustion of Low-Volatility Fuel With High Water Content ...........................................................................................953
Fei Yi, Richard L. Axelbaum 

 

(653e) Hierarchical Pore Structure Zeolites for the Catalytic Upgrading of Tars..................................................................................954
Ameya Akkalkotkar, Shoucheng Du, George M. Bollas, Julia Valla 

 

(653f) Production of Fuels From Natural Gas Through a Hybrid Thermochemical/Biochemical Gas Fermentation 
Process .............................................................................................................................................................................................................958

Derek W. Griffin 
 

(653g) JP-10 Combustion Studies Using Automatic Reaction Mechanism Generation .........................................................................959
Connie Gao, Nathan Yee, Gregory R. Magoon, Robin Edwards, Hsi-Wu Wong, Nick Vandewiele, William H. Green 

 

(653h) Fischer-Tropsch Synthesis: Comparison of Process Based On Fossil and Biomass Feedstock.................................................960
Burtron H. Davis 

 

(653i) Conversion of Dimethylether Into Target Hydrocarbons Over Zeolite Catalysts .......................................................................961
Aaron C. Gonzales, Ryan E. Tschannen, Sunggyu Lee 

 

(653j) Characterization of Heavy Petroleum Fractions and Its Application in Design and Operation of Upgrading 
Related Processes ............................................................................................................................................................................................962

M. R. Riazi 
 

(654a) Effects of Inorganic Salts On Absorption of Carbon Dioxide and Oxygen for Alkanolamine Solution 
Containing Diethyleletriamine and Piperazine in a Rotating Packed Bed ..............................................................................................963

Cheng-Hsiu Yu, Yu-Xiao Lin, Chung-Sung Tan 
 

(654b) A Parametric Study of CO2 Absorption Into An Aqueous Potassium Carbonate Solution Promoted With 
Amines in a Packed Bed Column..................................................................................................................................................................964

Shihan Zhang, Nicholas Devries, Yongqi Lu 
 

(654c) Prediction of Reaction Rate Constant of Carbon Dioxide Absorption Into Aqueous Amine Solution .....................................966
Kazuya Goto, Hidetaka Yamada, Takayuki Higashii 

 

(654d) Modeling the Absorption of CO2 Into Aqueous Blends of Deea and Mapa ................................................................................968
Juliana Garcia Moretz-Sohn Monteiro, Majeed Hammad, Saddam Hussain, Hanna Knuutila, Hallvard F. Svendsen 

 

(654e) Pilot Test and Simulation of An Advanced Amine Process for CO2 Capture .............................................................................971
Xi Chen 

 

(654f) Techno-Economic Analysis for CO2 Capture and Storage Processes With Concentrated PZ and Mdea/PZ 
Blends...............................................................................................................................................................................................................973

Peter T. Frailie, Darshan J Sachde, Tarun Madan, Gary T. Rochelle 
 

(663a) Study of the Hydrolysis of Rice Straw Using Phosphoric Acid,Amberlite Catalyst and Process Optimization 
Using RSM Methodology ...............................................................................................................................................................................975

Surendra Pratap Yadav, A. K. Ray, U. K. Ghosh 
 

(663b) Furfural Production As a By-Product of Lignocellulosic Biofuel Process ...................................................................................976
Xiaowen Chen, Nicholas J. Nagle, Ling Tao, Melvin Tucker 

 



(663c) A Kinetic Interpretation of Autohydrolysis of Mixed Southern Hardwood Chips in a Pilot Scale Reactor ............................977
Jipeng Yan, Yipeng Xie, Chongxin Huang, Shijie Liu 

 

(663d) Mechanism Study of Noble Metal Catalyzed Upgrading of Lignin Derived Pyrolysis Oil ........................................................978
Wei Mu, Haoxi Ben, Art J. Ragauskas, Yulin Deng 

 

(663e) 5-Hydroxymethylfuran and 2,5-Dimethylfuran Production From Banana Waste .....................................................................979
Andrés Felipe Sierra-Salazar, Andres Torres-Conde, Ángela Adriana Ruiz-Colorado 

 

(664a) Evaluation of Spray Dried Oxygen Carriers Based On Manganese Ore and Ca(OH)2 for Chemical-Looping 
With Oxygen Uncoupling ..............................................................................................................................................................................983

Sebastian Sundqvist, Tobias Mattisson, Henrik Leion, Anders Lyngfelt 
 

(664b) Solid Fuel Conversion Via Chemical-Looping With Oxygen Uncoupling (CLOU) Using Co-Precipitation 
Derived Cu-Mn Oxygen Carriers .................................................................................................................................................................985

Davood Hosseini, Qasim Imtiaz, Agnieszka Kierzkowska, Christoph R. Müller 
 

(664c) Using (MnxFe1-x)2SiO5 As Oxygen Carriers for Chemical-Looping With Oxygen Uncoupling (CLOU) ..............................986
Tobias Mattisson, Dazheng Jing, Jasper Van Noyen, Magnus Ryden, Anders Lyngfelt 

 

(664d) CO2 Utilization Via Chemical Looping Process .............................................................................................................................988
Vladimir V. Galvita, Hilde Poelman, Guy B. Marin 

 

(664e) The Synthesis of Highly Efficient Ca-Based CO2 Sorbents Containing a Hierarchical Pore Structure ..................................991
Marcin Broda, Christoph R. Müller 

 

(664f) Li4SiO4-Based Novel Solid Fluidizable Sorbent for CO2 Capture:..............................................................................................993
Muhammad B. I. Chowdhury, Hugo De Lasa, Mohammad R. Quddus 

 

(670a) Hydrothermal Liquefaction of E. Coli, P. Putida, S. Cerevisiae, and B. Subtilis: Effect of Biomass Selection, 
Growth Media, and Reaction Conditions ....................................................................................................................................................994

Peter J. Valdez, Michael C. Nelson, Julia L. Faeth, Henry Y. Wang, Xiaoxia Nina Lin, Phillip E. Savage 
 

(670b) Catalytic Upgrading of Lignin to Fully Fungible Aviation Fuel ...................................................................................................995
Bin Yang, Dhrubojyoti D. Laskar 

 

(670d) Evaluation of Metal Oxides for Partial Deoxygenation of Pyrolysis Vapors From Northeast US Biomass.............................996
Ofei D. Mante, Suresh P. Babu, José A. Rodriguez 

 

(670e) Development of a Biomass Liquefaction Process for Stabilized Refinery Ready Bio-Oils .........................................................997
Santosh Gangwal, Kevin McCabe, Andrew Campos, Demps Pettway 

 

(670f) Advanced Biofuels Development Through Catalytic Biomass Pyrolysis ......................................................................................998
John R. Carpenter, Matthew Von Holle, Jonathan Peters, Atish Kataria, David C. Dayton 

 

(671b) Recovery of Fermentable Sugars and Pretreatment of Corn Stover By Flow-Through Reactor System................................999
Tae Hoon Kim, Young Jae Jeon, Jun Seok Kim, Tae Hyun Kim 

 

(671c) Dilute Acid Pretreatment of Deacetylated Corn Stover in a Pilot-Scale Pretreatment Reactor At Low Acid 
Loadings ........................................................................................................................................................................................................1000

Joseph Shekiro, Erik M. Kuhn, Nicholas J. Nagle, Melvin P Tucker, Richard T. Elander, Daniel J. Schell 
 

(671d) Investigation of the Fate of Switchgrass Lignin Chemical Structures During Ammonia Fiber Expansion, 
Soaking in Aqueous Ammonia, Dilute Acid, and Ionic Liquid Pretreatment .......................................................................................1001

Noppadon Sathitsuksanoh, Ning Sun, Jian Shi, Chris Canlas, Melvin Tucker, Kang Li, Bruce Dale, Michael E. Himmel, Seema 
Singh, Blake Simmons, Anthe George 

 

(671e) Catalytic Oxidative Pretreatment of Woody Biomass At Mild Reaction Conditions and Low Oxidant 
Loadings ........................................................................................................................................................................................................1002

Zhenglun Li, Charles Chen, Namita Bansal, Trey Sato, Eric Hegg, David Hodge 
 

(671f) A Survey of Wood-Degrading Fungi for Biological Pretreatment of Lignocellulose ................................................................1003
Justin T. Kaffenberger, Robert A. Blanchette, Jonathan S Schilling 

 

(693a) Fischer-Tropsch Synthesis: Matching the Catalyst to the Feedstock and the Reactor.............................................................1004
Gary Jacobs, Ramana R. Pendyala, Weinping Ma, Muthu Kumaran Gnanamani, Burtron H. Davis 

 

(693c) Development of Novel Carbon Nanotubes Supported Catalysts for Fischer–Tropsch and Higher Alcohol 
Syntheses........................................................................................................................................................................................................1005

Ajay K. Dalai, Reza Abbaslou, Mariane Trepanier, Venkateswara Rao Surisetty 
 

(693d) Supported Cesium-Promoted Molybdenum Sulfide Catalyst and Reaction Kinetics for Higher Alcohol 
Synthesis ........................................................................................................................................................................................................1006

Hugo Caram, Ranjan Sahoo, Richard G. Herman, Divyanshu Acharya 
 

(693e) Elucidation of the Active Phase of K Promoted MoS2 for the Direct Production of Higher Alcohols From 
Synthesis Gas: An Operando Infrared Study............................................................................................................................................1007

Vera Santos, Bart Van Der Linden, Adam Chojecki, Gerolamo Budroni, Steven Corthals, Hirokazu Shibata, Garry Meima, Freek 
Kapteijn, Michiel Makkee, Jorge Gascon 

 

(693f) CO Hydrodeoxygenation On Functionalized Metal-Free CNT Surfaces ...................................................................................1010
Kanchan Mondal, Saikat Talapatra, Matthew Jeffers, Kyle Halfacre, Sewa Pokhrel, Herbert Vinson, Liangbo Liang, Ana Laura 
Elias, Xianfeng Zhang, Bobby G. Sumpter, Vincent Meunier, Mauricio Terrones 

 

(693g) Hierarchical Zeolite Supported Cobalt for the Direct Production of Liquid Fuels From Syngas: Effect of 
Zeolite Structure ...........................................................................................................................................................................................1011

Sina Sartipi, Freek Kapteijn, Jorge Gascon 
 

(693h) High Fischer-Tropsch Performance of Cobalt Catalyst Supported On Nitrogen-Doped Bamboo-Shaped 
Carbon Nanotubes........................................................................................................................................................................................1014

Tingjun Fu, Zhenhua Li 
 

(702a) Low-Pressure Sweep Membrane Modules for Carbon Dioxide Capture...................................................................................1015
Jay Kniep, Pingjiao Hao, Ken Chan, Don Fulton, Brice Freeman, Tim Merkel, Richard Baker 

 



(702b) Major Interest of Hollow Fiber Membrane Contactors for An Ammonia-Based CO2 Capture Process: 
Detailed Analysis of An Innovative Process ..............................................................................................................................................1016

Camel Makhloufi, Denis Roizard, Eric Favre 
 

(702c) Membrane Assisted Liquid Absorbent Regeneration (MALAR):Innovative Use of Membranes in Liquid 
Absorbent Based CO2 Capture ..................................................................................................................................................................1018

Paul Feron, Shuaifei Zhao 
 

(702d) Pressure Swing Membrane Absorption for Pre-Combustion CO2 Capture From Shifted Syngas ........................................1020
Kamalesh K. Sirkar, John Chau, Xingming Jie, Gordana Obuskovic 

 

(702e) Application of Composite Polymeric Membranes for Efficient Regeneration of Physical Solvents .......................................1021
Alireza Pesaran, Brian Tande 

 

(702f) Efficient Capture of CO2 From Pulverized Coal Fired Plants ....................................................................................................1023
Emmanuel A. Dada, Kazeem Olanrewaju, Roy A Drayton 

 

(703a) Isolation, Identification and Characterization of High CO2 Tolerant Microalgae for Efficient CO2 
Sequestration From Two Different Locations of India ............................................................................................................................1025

Aloke Kumar Ghoshal 
 

(703b) Complex Energy System Which Combined Photovoltaic Power Generation With Electric Industrial 
Vehicle-Case Study of Maniwa SMART Factory- ....................................................................................................................................1027

Ayako Shimizu, Yuu Notoji, Tsuguhiko Nakagawa 
 

(703c) Multi-Objective Optimization of Bioelectricity Supply Chain With Life Cycle Assessment and Social Impact 
Analysis ..........................................................................................................................................................................................................1028

Maxim Slivinsky, Dajun Yue, Fengqi You 
 

(703d) Techno-Economic Modeling and Analysis of Energy Storage Options for a Self-Sustained Solar PV Array.......................1030
Brian A. Peterson, Joseph D. Smith 

 

(703e) Solar Electricity Generation System With Combined Energy Storage and Steam Generation ..............................................1031
Rong Xu, Theodore Wiesner 

 

(703f) Thin-Film Composite Membranes for Osmotic Power Generation ............................................................................................1032
Xue Li, Tai-Shung Chung, Rui Chin Ong 

 

(705a) Production of Unblended, "Drop-in," Renewable Jet Fuel .........................................................................................................1033
H. Nicholas Conkle, Eric W. Griesenbrock, Heinz J. Robota, Robert W. Morris, Edward N. Coppola 

 

(705b) Microtubular ALD-Based Reactor Systems for FTS ...................................................................................................................1035
Staci A. Van Norman, John L. Falconer, Alan W. Weimer 

 

(705c) Startup and Steady State Operational Issues in Fixed-Bed Fischer-Tropsch Synthesis Reactors: A Modeling 
Study ..............................................................................................................................................................................................................1036

Syed Ali Gardezi, Babu Joseph 
 

(705d) Co-Gasification of Biomass and Fossil Fuel: Synergistic Or Inhibition Effects? ......................................................................1038
Mohammad S. Masnadi, John R. Grace, Xiaotao Bi, C. J. Lim, Naoko Ellis 

 

(705e) An Industrial Reactor Design for Heterogeneously Catalyzed Ethene Oligomerization..........................................................1039
Kenneth Toch, Joris W. Thybaut, Guy B. Marin 

 

(705f) Increasing Liquid Fuels Selectivity in Fisher-Tropsch Synthesis From CO2-Rich Syngas ......................................................1044
Mohammad Rafati, Lijun Wang, Abloghasem Shahbazi 

 

(705g) Selectivity of the Fischer-Tropsch Process: Deviations From Single Alpha Product Distribution Explained 
By Gradients in Process Conditions ...........................................................................................................................................................1045

Katrian D. Kruit, David Vervloet, Freek Kapteijn, J. Ruud Van Ommen 
 

(707b) CO2 Capture and Conversion Based On ILs ................................................................................................................................1047
Suojiang Zhang 

 

(707c) Modeling of CO2 Capture Using Microalgae ................................................................................................................................1048
Lidiane Maria Andrade, Maria Anita Mendes, Carlos Alberto Silveira, Cláudio Augusto Oller Nascimento 

 

(707d) Biogas Sweetening Via a Carbamate Crystallization Approach .................................................................................................1049
Shudong Zheng, Qing Liu, Yi He, Yao Shi 

 

(707e) Preparation and Absorption Behaviors Study of Doped Li4SiO4 At Low CO2 Concentration..............................................1050
Zhang Qi, Zhang Sai 

 

(707f) Zr Doping Effect On CeO2 As the Catalyst in the CO2 – Ethylbenzene Reaction ....................................................................1052
Qian Wang, Wenying Li 

 

(707g) Combined Natural Gas Liquefaction and Power Generation Plant With Carbon Dioxide Sequestration ............................1053
Sandeep Verma, T. S. Ramakrishnan 

 

(709a) Computational Study of the Proton Affinity, 1 H NMR Chemical Shifts, and Thermophysical Properties of 
Imidazole Derivatives ...................................................................................................................................................................................1054

Haining Liu, Jason E. Bara, C. Heath Turner 
 

(709b) Separation Selectivity of Various Gases in the Ionic Liquid 1-Ethyl-3 -Methylimidazolium 
Tris(pentafluoroethyl)Trifluorophosphate ................................................................................................................................................1055

Mamoun Althuluth, Cor J. Peters, Abdallah S. Berrouk, Maaike C. Kroon 
 

(709c) Modelling and Measuring Hydrate Promotion for CO2 Capture...............................................................................................1057
Peter Jørgensen Herslund, Kaj Thomsen, Jens Abildskov, Nicolas Von Solms, Aurélie Galfré, Pedro Brântuas, Matthias Kwaterski, 
Jean-Michel Herri 

 

(709d) Experimental Characterization Of Multiply-Substituted Alkylimidazoles As Solvents and Polymeric 
Membranes For CO2 Capture ....................................................................................................................................................................1058

Jason E. Bara, Matthew S. Shannon, Joshua Moon, Kristopher Reclusado 
 

(709e) Tuning the Physical and Chemical Properties of Novel CO2 Capture Solvents Based On Hybrid 
Nanomaterials ...............................................................................................................................................................................................1059

Camille Petit, Ah-Hyung Alissa Park 
 



(709f) The Study of Using Novel Scrubbing Agent Mg(OH)2 Solution to Capture CO2 From Flue Gases.......................................1060
Lei Cheng, Tongyan Li, Tim. C Keener, Joo-Youp Lee 

 

(709g) Electrochemical Strategies for Reduction of Greenhouse Gas Emissions..................................................................................1061
Michael C. Stern, Howard Herzog, T. Alan Hatton, Aly Eltayeb 

 

(712a) Nature-Inspired Fractal Gas Distributor for Low-Temperature PEM Fuel Cell Cathodes ....................................................1062
Jeffrey Marquis, Marc-Olivier Coppens 

 

(712b) Optimizing Rotary Reactor Parameters to Achieve Higher Process Yield in Ex-Situ Oil Shale Processing .........................1063
Hassan Golpour, Joseph D. Smith 

 

(712c) Impact of Internals Size and Configuration On Bubble Dynamics in Bubble Columns ..........................................................1064
Moses Kagumba, Muthanna H. Al Dahhan 

 

(712d) A New Closed-Loop Relay System for Oil Sand Extraction ........................................................................................................1065
Andy Hong, Xinyue Zhao 

 

(712e) Gas Production From the Scoop .....................................................................................................................................................1066
Richard Long 

 

(712f) Steam Gasification of Glycerin Using a Entrained Flow Gasifier ...............................................................................................1067
Larry Pearson, Hossein Toghiani 

 

(712g) Cascade Utilization of Fuel Gas Energy in Gtl Plant....................................................................................................................1068
Shimin Deng, Rory Hynes, Maytinee Vatanakul 

 

(712h) Distribution and Diffusion of Sara Fractions in Bituminous Layer of Athabasca Oil Sands: Instrumental 
Measurements and Molecular Dynamic Simulation ................................................................................................................................1069

Lin He, Guozhong Wu, Hong Sui, Xingang Li 
 

(712i) Direct Cracking of Raw Oil Sands Bitumen - A New Approach..................................................................................................1070
Siauw H. Ng, Jinsheng Wang, Fuchen Ding, Ying Zheng, Qiang Wei, Sok M. Yui 

 

(712j) Modeling of Plant Simulation of MRC Plant Under Variable Working Conditions and Operation 
Optimization..................................................................................................................................................................................................1073

Heng Sun, Fengyuan Yan, Feng Liu 
 

(713a) Integrated Absorber-Regenerator System for Rapid Screening of Thermal and Thermo-Oxidative 
Degradation of Primary and Secondary Amines for Predicting Fate in Validation-Scale CO2 Capture (CC) 
Systems...........................................................................................................................................................................................................1074

Indira Jayaweera, Palitha Jayaweera, Jianer Bao, Srinivas Bhamidi 
 

(713c) Development of Fast and Thermally Stable Solvent System for CO2 Capture From Post-Combustion Flue 
Gas..................................................................................................................................................................................................................1075

Kun Liu, Naser S. Matin, Quanzhen Huang, Chase Martin, Joseph E. Remias, Kunlei Liu 
 

(713d) Advanced Stripper Configurations for CO2 Capture Using PZ and MEA ...............................................................................1076
Yu-Jeng Lin, Tarun Madan, Gary T. Rochelle 

 

(713e) Rigorous Modeling of Novel Absorption-Stripping Process Configurations With Aqueous Piperazine for 
CO2 Capture From Natural Gas Combustion ..........................................................................................................................................1077

Darshan J Sachde, Gary T. Rochelle, Tarun Madan 
 

(713f) Integration of Solar Thermal Energy With Post-Combustion Carbon Capture Process .........................................................1081
Forough Parvareh, Manish Sharma, Abdul Qadir, Rajab Khalilpour, Matteo Chiesa, Ali Abbas 

 

(716a) Bioprospecting the Cellulases and Xylanases Thermozymes for the Production of Biofuels ..................................................1082
Sachin Kumar, Shuvashish Behera, Richa Arora 

 

(716b) Novel Thermostable Xylanase Production From Termite Gut Microbes and Its Application in Biofuels ............................1083
Pratibha Dheeran, Sachin Kumar, Dilip Adhikari 

 

(716c) Inducing Cellulase Activity of Microbulbifer Hydrolyticus Using Hot-Water Wood Extract As Substrate .........................1084
Karin Arens, Shijie Liu 

 

(716d) Synthesis and Performance of Cellulase-Mimetic Polymeric Solid Catalysts for Hydrolysis of Cellulose ............................1085
Qiang Yang, Xuejun Pan 

 

(716e) Engineering Strategies to Improve Cellulase Production: Trichoderma reesei as a Pellet ......................................................1086
Nicholas Callow, Lu-Kwang Ju, Matthew Kelbly 

 

(721a) Evaluation of Microbial Lipopeptide Biosurfactants for Oil-Spill Remediation.......................................................................1087
Mustafa E. Marti, William Colonna, Patra Partha, Haibin Zhang, Chris Green, Gabriel Reznik, Michelle Pynn, Kevin Jarrell, Andy 
Nyman, Ponisseril Somasundaran, Buddhi Lamsal, Charles E Glatz 

 

(721b) Feasibility Study of Production of Methanol and Dimethyl Ether From Flare Gas.................................................................1088
Sho Fukuda, Kazutoshi Chaki, Toshiya Wakatsuki 

 

(721c) Abatement of Greenhouse Gases Into Methanol in a Ntp-DBD Reactor - Effects of Experimental 
Parameters ....................................................................................................................................................................................................1090

Shaik Mahammadunnisa, P Manoj Kumar Reddy, Ch Subrahmanyam 
 

(721d) Progress and Economic Considerations for the Biological Production of Triterpene Biofuels From Gases .........................1092
Nymul E. Khan, John A. Myers, Ryan Johnson, Alex Rajangam, Eric Nybo, Joe Chappell, Wayne Curtis 

 

(722a) Water-Gas Shift Catalysis Over Supported Platinum Nanoparticles.........................................................................................1094
Mayank Shekhar, Junling Lu, M. Cem Akatay, Jeffrey Elam, Jeffrey T. Miller, W. Nicholas Delgass, Fabio H. Ribeiro 

 

(722b) A Kinetic Study On the Structural and Functional Roles of Lanthana in Iron-Based Catalysts for High-
Temperature Water-Gas Shift Reaction ....................................................................................................................................................1095

Basseem Hallac, Morris D. Argyle, Jared C. Brown 
 

(722c) Flame Spray Pyrolysis Synthesized Cu-CeO2 Catalysts for Low Temperature WGS Reaction .............................................1096
Krishna Reddy Gunugunuri, Siva Nagi Reddy Inturi, Panagiotis Smirniotis 

 

(722d) On the Importance of Metal-Oxide Interface Sites for the Water-Gas Shift Reaction Over Pt/CeO2 
Catalysts ........................................................................................................................................................................................................1097

Andreas Heyden, Sara Aranifard, Salai C. Ammal 
 



(722e) Theoretical Analysis of Formic Acid Decomposition On Transition-Metal Catalysts ..............................................................1098
Jong Suk Yoo, Felix Studt, Frank Abild-Pedersen, Jens K. Nørskov 

 

(722f) TiO2/Au Nanocomposites for Photocatalytic Water Splitting: Understanding the Mechanisms By Which Au 
Impacts Activity ............................................................................................................................................................................................1100

Michelle Przybylek, Suljo Linic 
 

(722g) Dendritic Au/TiO2 Nanorod Arrays for Visible-Light Driven Photoeletrochemical Water Splitting....................................1101
Jinlong Gong, Fengli Su, Jijie Zhang, Tuo Wang, Peng Zhang 

 

(727a) Effect of Pore and Particle Size of Oxygen Carriers On Chemical-Looping Combustion and Reforming............................1102
Lu Han, Zhiquan Zhou, George M. Bollas 

 

(727b) Thermal Evaluation of Chemical Looping Process for Hydrogen Production Using Bivalent Metal Added 
Iron Oxide As An Oxygen Carrier .............................................................................................................................................................1104

Wonchul Cho, Kyoungsoo Kang, Chusik Park, Seong Uk Jeong, Doyeon Lee, Myung Won Seo, Chang Hee Kim, Ki-Kwang Bae, 
Sang Done Kim 

 

(727c) Modeling of Cu Oxidation in Air Reactors of Chemical Looping Combustion Systems ..........................................................1105
Eli A. Goldstein, Reginald E. Mitchell, Turgut M. Gür 

 

(727d) An Overview of Chemical-Looping Reduction in Fixed-Bed and Fluidized Bed Reactors Focused On 
Oxygen Carrier Utilization and Reactor Efficiency .................................................................................................................................1106

Zhiquan Zhou, Lu Han, Shoucheng Du, Ari Fischer, George M. Bollas 
 

(727e) Modeling A Scaled 300 kWth Circulating Fluidized Bed Reactor With Barracuda.................................................................1108
Matthew A. Hamilton, Joann S. Lighty 

 

(727f) The Ohio State University Chemical Looping Processes: 25 Kwth Sub-Pilot Performance Studies for 
Natural Gas Conversion and 250 Kwth Pilot Unit Developments ..........................................................................................................1109

Mandar Kathe, Andrew Tong, Liang Zeng, Dawei Wang, Samuel Bayham, Omar McGiveron, L. S. Fan 
 

(727g) Combustion Of Polyurethane By Chemical Looping Process In A Moving Bed Reactor Using Iron-Based 
Oxygen Carrier .............................................................................................................................................................................................1110

Young Ku, Ping-Chin Chiu, Hsuan-Chih Wu, Yao-Hsuan Tseng, Yu-Lin Kuo 
 

(729a) Kinetic Models for Direct Carbon Fuel Cell Anode .....................................................................................................................1111
Feng Peng, Yue Li, J. Robert Selman, Satish J. Parulekar 

 

(729b) Novel Nanoscale Architectures of Pt-Based Electrocatalysts ......................................................................................................1112
Chao Wang 

 

(729c) Platinum Coated Cobalt Nanowires As Oxygen Reducing Electrocatalysts ..............................................................................1113
Shaun M. Alia, Svitlana Pylypenko, K. C. Neyerlin, Brian A. Larsen, Shyam S. Kocha, Bryan S. Pivovar 

 

(729d) Fe,N-Doped Graphitic Mesoporous Carbon Materials As Oxygen Reduction Catalysts ........................................................1115
Donghun Kim, Niels Zussblatt, Payam Minoofar, Piotr Zelenay, Bradley F. Chmelka 

 

(729e) Role of Transition Metal in Non-Noble Metal Electro-Catalysts for the Oxygen Reduction Reaction...................................1116
Deepika Singh, Juan Tian, Kuldeep Mamtani, Jesaiah King, Umit S. Ozkan 

 

(729f) Development of Ag-Alloy Oxygen Reduction Electrocatalysts for Low Temperature Fuel Cells............................................1117
Adam Holewinski, Suljo Linic 

 

(729g) Rhodium Sulfide Catalysts for HER/HOR in H2-Br2 Fuel Cells................................................................................................1118
Jahangir Masud, Jack Walter, Trung V. Nguyen, Guangyu Lin, Nirala Singh, Eric W. McFarland, Horia Metiu, Myles Ikenberry, 
Keith Hohn, Chun-Jern Pan, Bing Joe Hwang 

 

(729h) Non-Noble Electrocatalysts for Alkaline Hydrogen Evolution and Oxidation..........................................................................1121
Maureen H. Tang, Christopher J. Hahn, Desmond Ng, Thomas F. Jaramillo 

 

(741a) Jatropha-Based Biorefinery Integrating Chemical and Thermochemical Platforms for the Co-Production of 
Biofuel, Bioenergy and Chemicals ..............................................................................................................................................................1123

Elias Martinez-Hernandez, Grant M. Campbell, Jhuma Sadhukhan 
 

(741b) Simultaneous Supercritical Transesterification and Hydrothermal Liquefaction of Algae Paste ..........................................1125
Bhavish Patel, Klaus Hellgardt 

 

(741c) Integrated Pretreatment and Wet Storage of Water Lettuce (Pistia stratiotes) and Sea Lettuce (Ulva 
lactuca) for Biofuel Production ...................................................................................................................................................................1126

Yu-Shen Cheng, Kuan-Yu Chen 
 

(741e) Analysis of Supply Chain, Scale Factor, and Optimum Plant Capacity for the Production of Ethanol From 
Corn Stover ...................................................................................................................................................................................................1127

Jose Leboreiro, Ahmad K. Hilaly 
 

(760a) Response of Low-Permeability Carbonate Samples to CO2-Brine Exposure: Experiments & Modeling .............................1128
Megan Smith, Yue Hao, Susan A. Carroll 

 

(760b) CO2 Leaks From Geological Storage: Geomechanics, Fluid Flow and Phase Transitions .....................................................1129
Gennady Gor, Jean-Herve Prevost 

 

(760c) Modeling of Wellbore Cement Core-Flood Experiments .............................................................................................................1130
Philip C. Myint, Stuart D. C. Walsh, Wyatt L. Du Frane, Harris E. Mason, Yue Hao, Susan A. Carroll 

 

(760d) Evaluation and Characterization of Gas Shale Pore Space Using Low-Pressure Gas Adsorption for CO2 
Sequestration Applications ..........................................................................................................................................................................1131

Erik C. Rupp, Adam Jew, Kyoungjin Lee, Jennifer Wilcox 
 

(760e) Geomechanical and Geochemical Influences On the Permeability of Wellbore Cement Fractures Exposed to 
CO2-Rich Brine: An Experimental and Modeling Study ........................................................................................................................1132

Susan Carroll, Stuart Walsh, Harris Mason, Wyatt Du Frane 
 

(760f) Forsterite Dissolution From Indian Olivine in Saline Water .......................................................................................................1133
Amit Kumar Agrawal, Daniel E. Giammar, Anurag Mehra 

 

(768a) Hot Water Flowthrough Pretreatment of Cellulosic Biomass .....................................................................................................1134
Véronique Archambault-Léger, Xiongjun Shao, Lee R. Lynd 

 



(768b) Visualization Studies of the Evaporation and Combustion of Alternative Liquid Fuels At Elevated 
Temperatures ................................................................................................................................................................................................1136

Vignesh Venkatasubramanian, Jingran Duan, Stephen A. Giles, Steve R. Duke 
 

(768c) Continuous Vacuum Drying of Wood Chips for Residential/Commercial/Industrial Heating Applications.........................1137
Jeffrey Marquis, B. Wayne Bequette 

 

(768d) Effect of Storage Conditions On Extraction of Algal Carbohydrates and Oils for Biofuel Production .................................1138
Christa N. Hestekin, Alice C. Jernigan, Tom Potts, Robert R. Beitle, Jamie A. Hestekin 

 

(768e) Methane-Derived Biofuels: Choosing Among Options .................................................................................................................1139
Benjamin Woolston, Greg Stephanopoulos 

 

(768f) Green Algae Photobioreactor...........................................................................................................................................................1140
Joe Bob Machado, Bradley Anderson, Travis Buse 

 

(768g) A Parametric Study of Light-Duty Natural Gas Vehicle Competitiveness in the United States Through 2050 ....................1141
Meghan B. Peterson, Garrett E. Barter, Todd H. West, Dawn K. Manley 

 

(768h) Diesel Fuel Property Data and Predictions Using Highly-Saturated Bio-Renewable Feedstocks in Diesel 
Fuel Blends ....................................................................................................................................................................................................1142

Andrew M. Duncan, Aaron M. Scurto, Susan M. Stagg-Williams 
 

(768i) Property Prediction for Diesel Fuels Based Upon Surrogates Composed of Real Components...............................................1143
Anton Reiter, Thomas Wallek, Andreas Pfennig 

 

(768j) Characterization Of Agro-Waste As An Alternative Fuel Source ...............................................................................................1144
Muhammad Suleman Tahir, Muhammad Danish, M. Ajaz Ahmad, Mahmood Saleem, Ayyaz Ahmad, Nadeem Feroze 

 

(769a) Evaluation of Reclaimer Sludge Disposal Options From Amine-Based Post-Combustion CO2 Capture 
Process ...........................................................................................................................................................................................................1145

Andrew Sexton, Kevin Fisher, Eric Chen, Paul Nielsen, Katherine Dombrowski, Prachi Singh 
 

(769b) Stack Sampling and Analytical Methods for Post-Combustion Carbon Capture Amines and Degradation 
Products .........................................................................................................................................................................................................1147

Stephanie Shaw, Annette Rohr, Moetaz Attalla, Karl A. Hoff 
 

(769c) A Combined Hazard and Life Cycle Assessment of Six Amine Solvents for Post-Combustion CO2 Capture ......................1148
Sara Badr, Jerome Frutiger, Peng Soon Tan, Stavros Papadokonstantakis, Konrad Hungerbuehler 

 

(769d) Bicine Production in Promoted-Mdea Solvents ............................................................................................................................1149
Fred Closmann 

 

(769e) Thermal Decomposition of Nitrosamines in Amine Scrubbing ...................................................................................................1151
Nathan A. Fine, Gary T. Rochelle 

 

(769f) Influence of Amine Structural Characteristics On N-Nitrosamine Formation in Post-Combustion Carbon 
Dioxide Capture Systems .............................................................................................................................................................................1154

Ning Dai, William A. Mitch 
 

(770a) A Simplified Route to Prepare Biomass-Derived Terephthalic Acid (TA) ................................................................................1155
Zhaohui Tong, Fei Wang 

 

(770b) Co-Fermentation of Glucose and Xylose From Steam Pretreated Wheat Straw With Recombinant S. 
Cerevisiae Strains .........................................................................................................................................................................................1156

Fredrik Nielsen, Guido Zacchi 
 

(770c) Nutrient Supplementation Key to Inhibitor-Tolerant Yeast Development and Fermentation Performance 
On Switchgrass Hydrolyzates .....................................................................................................................................................................1157

Patricia J. Slininger, Z. Lewis Liu, Bruce S. Dien 
 

(770d) Alkaline Hydrogen Peroxide Pretreatment of Softwood..............................................................................................................1158
Carlos Alvarez-Vasco, Xiao Zhang 

 

(770e) Bioconversion of Water Hyacinth (Eichhornia crassipes) At Its Optimum Age Into Bioethanol Via Separate 
Hydrolysis and Fermentation With Continuous Overliming ..................................................................................................................1159

Alvin R. Caparanga, Ricky S. Bathan 
 

(771a) Maximizing Active Sites On Molybdenum Sulfide Nanomaterials: Hydrogen Evolution On Thiomolybdate 
[Mo3S13]2- Clusters .....................................................................................................................................................................................1160

Jakob Kibsgaard, Thomas F. Jaramillo, Flemming Besenbacher 
 

(771b) Reforming of Model Biodiesel Over Ni-MoO2..............................................................................................................................1162
Shreya Shah, Su Ha, M. Grant Norton 

 

(771c) Oxidative Steam Reforming of Iso-Butanol Over Promoted Nickel Xerogel Catalysts............................................................1163
Venkata Phanikrishna Sharma Mangalampalli, Jale Akyurtlu, Ates Akyurtlu 

 

(771d) Fundamental Understanding of the Surface Structures of Bimetallic Catalysts for Aqueous-Phase 
Reforming of Glycerol..................................................................................................................................................................................1164

Zhehao Wei, Ayman Karim, David L. King, Yong Wang 
 

(771e) New Insight Into Reaction Mechanisms of Ethanol Steam Reforming On Co/ZrO2 ...............................................................1165
Junming Sun, Ayman Karim, Donghai Mei, Mark Engelhard, Yong Wang 

 

(771f) Modified Zirconia As Gold Catalyst Support for Low-Temperature Methanol Steam Reforming ........................................1167
Chongyang Wang, Howard M. Saltsburg, Maria Flytzani-Stephanopoulos 

 

(771g) Ni-Mg/Al2O3 and Ni-La/Al2O3 Catalysts for Steam Reforming of Biomass Tar ....................................................................1168
Gabriella Garbarino, Elisabetta Finocchio, Ioannis Valsamakis, Chongyang Wang, Maria Flytzani-Stephanopoulos, Guido Busca 

 

(774a) A Novel Fluidized Bed Hydrator for Steam Reactivation of Calcium-Based CO2 Sorbent ....................................................1171
Alan Wang, Dawei Wang, Niranjani Deshpande, Nihar Phalak, William Wang, L. S. Fan 

 

(774b) Dynamic Modeling of a Solid-Sorbent CO2 Capture System .....................................................................................................1172
Srinivasarao Modekurti, Debangsu Bhattacharyya, Stephen E. Zitney, David C. Miller 

 



(774c) Comparative Environmental Life Cycle Assessment of CO2 Capture Systems Based On Ionic Liquid and 
Monoethanolamine Solvents........................................................................................................................................................................1173

Reza Farahipour, Arunprakash T. Karunanithi 
 

(774d) Whole-Chain CCS System Modelling: Enabling Technology to Help Accelerate Commercialisation and 
Manage Technology Risk.............................................................................................................................................................................1174

Mark Matzopoulos, Alfredo Ramos 
 

(774e) Optimization of CO2 Capture, Utilization and Sequestration (CCUS) Supply Chain Networks............................................1175
M. M. Faruque Hasan, Fani Boukouvala, Christodoulos A. Floudas 

 

(782a) The Influence Of Particle Size On Bioconversion Of Hybrid Poplar For Sugar Production ..................................................1177
Rodrigo Morales-Vera, Rick Gustafson, Jim Dooley, Renata Bura 

 

(782b) Thermo-Enzymatic Conversion of Lignocellulosic Biomass in a High Pressure Fixed Bed Reactor .....................................1178
Christian Kirsch, Carsten Zetzl, Irina Smirnova 

 

(782c) Pyrolysis and Electrocatalysis of Extractive Ammonia-Processed Lignin to Increase the Value of Sugar-
Platform Based Bioenergy Systems ............................................................................................................................................................1179

Christopher M. Saffron, Mahlet Garedew, Zhenglong Li, Leonardo D. Sousa, Shantanu Kelkar, James E. Jackson, Bruce E. Dale 
 

(782d) Semi-Continuous Syngas Fermentation in a Trickle Bed Reactor .............................................................................................1180
Hasan K. Atiyeh, Mamatha Devarapalli, Randy S. Lewis, Raymond L. Huhnke 

 

(782e) Upstream Process Considerations for An Integrated Thermo-and-Biochemical Fuels Production Strategy ........................1181
Erik Kuhn, Liz Woods, Richard T. Elander 

 

(782f) Biochemical Production of High-Value Products From Pyrolyzed Woody Biomass By Design of Catabolic 
Pathways........................................................................................................................................................................................................1182

Timothy Whitehead 
 

(787a) 4CU: A Comprehensive, Coordinated Approach to Carbon Capture and Utilisation – Electrocatalytic Co-
Reduction.......................................................................................................................................................................................................1183

Rachael H. Elder, Ray W. K. Allen 
 

(787b) Carbonate Ceramics and Concrete: A Disruptive Technology for CO2 Utilization and the Construction 
Business..........................................................................................................................................................................................................1184

Richard E. Riman, Nick Decristofaro, Kevin Blinn 
 

(787c) Maximizing CO2 Uptake in Concrete Blocks Carbonation .........................................................................................................1185
Yixin Shao 

 

(787d) Dehydrogenation of Ethylbenzene With CO2 Over Fe2O3/Al2O3-ZrO2 Catalyst: Influence of Fe2O3 
Content...........................................................................................................................................................................................................1187

Shujiao Zhang, Wenying Li 
 

(787e) Feasibility Analysis of the Implementation of a CO2 to Synthetic Fuel Process in Offshore Oil Production 
Platform .........................................................................................................................................................................................................1188

Rodrigo A. Dos Santos, Galo A. C. Le Roux 
 

(787f) Conversion of Fusel Oil Alcohols to Alkyl Carbonates By Carbon Dioxide Fixation ...............................................................1190
Fernanda S. Pereira, Letícia Pereira, Dantieli Crédito, Luiza Girão, Eduardo González 

 

(787g) CO2 Emission Reduction By the Reverse Boudard Reaction - Coal Gasification With CO2..................................................1192
Maoqi Feng 

 

(787h) Conversion of Carbon Dioxide to Various Carboxylic Acids Or Carbonates Under Mild Conditions ..................................1193
Yugen Zhang 

 

(793a) Development of Novel Biofilm-Based Reactor Systems for Enhancing Mass Transfer in Syngas 
Fermentation .................................................................................................................................................................................................1194

Yanwen Shen, Zhiyou Wen, Robert C. Brown 
 

(793b) On the Fructose Dehydration Kinetics in Aqueous HCl: An Integrated Experimental and Physics-Based 
Modeling Approach......................................................................................................................................................................................1195

T. Dallas Swift, Christina Bagia, Vinit Choudhary, Vladimiros Nikolakis, Dionisios G. Vlachos 
 

(793c) Temperature Dependence of Aspen Torrefaction Reaction Kinetics..........................................................................................1197
Jordan Klinger, Bethany Klemetsrud, David R. Shonnard, Ezra Bar-Ziv 

 

(793d) Variable Reaction Order During Anaerobic Digestion of Industrial Wastewaters ..................................................................1199
Mahyar Ghorbanian, Robert Lupitskyy, Jagannadh Satyavolu, R. Eric Berson 

 

(793e) Construction of Biomass Particle Models From Microscopy Data for Simulation of Transport Phenomena 
With Realistic System Geometry ................................................................................................................................................................1200

Peter N. Ciesielski, Kara Malhotra, Ray Grout, Bryon S Donohoe, Mark R. Nimlos, Thomas Foust 
 

(793f) Measuring Free Water Content and Pore-Size Distribution of Biomass ....................................................................................1201
James J. Lischeske, Robert S. Nelson, Jonathan J. Stickel 

 

(793g) Inline Rheometry to Identify Mass Transfer Issues in Enzymatic Hydrolysis of Biomass At High Solids 
Concentration................................................................................................................................................................................................1202

Deepti Tanjore, Jessica Wong, Chenlin Li, James Gardner, Julio Baez 
 

(800a) High-Titer and High-Yield n-Butanol Production From Lignocellulosic Biomass By Engineered 
Clostridium Tyrobutyricum ........................................................................................................................................................................1203

Yinming Du, Shang-Tian Yang 
 

(800b) Evaluation of Ascorbic Acid and Acetic Acid As Catalysts in the Transesterfication of Virgin Soybean Oil .......................1204
Jonathan E. Wenzel, Endel Maricq, Michael Stogsdill, Ali Zand 

 

(800c) In-Situ Conversion of the FOG in Trap Grease Into Biodiesel ...................................................................................................1205
Qingshi Tu, Ming Chai, Mingming Lu 

 

(800d) Synthesis of Polyoxymethylene Dimethyl Ethers From Dimethoxymethane and Paraformaldehyde 
Catalyzed By Cation Exchange Resins.......................................................................................................................................................1206

Yanyan Zheng, Qiang Tang, Tiefeng Wang, Jinfu Wang 
 



(800e) Biodiesel Production With a Membrane Reactor Over Heterogeneous Alkali Catalyst ..........................................................1207
Wei Xu, Guomin Xiao 

 

(800f) Study On the Hydrogenation Technology of Vegetable Oil..........................................................................................................1208
Peng Chong, Fang Xiangchen, Zeng Ronghui 

 

(800g) Heterogeneous Catalysis for Biodiesel Production of Rapeseed Oil ...........................................................................................1209
Naomi Ramesar, Yohannes Kiros 

 

(800h) Systematic Evaluation of Jatropha Curcas L.Oil Obtention By Mechanical and Solvent Extraction ...................................1210
Paulo C. Narvaez, Alvaro Orjuela, Andrea Yate, Adriana Hernández, Helmer Acevedo 

 

(800i) CaO-Catalyzed Biodiesel Preparation With a Novel Deep Eutectic Ionic Liquid .....................................................................1211
Wei Huang, Shaokun Tang 

 

(800j) Characterisation of Blended Biodiesel Produced By Trans-Esterification of Jatropha Oil .....................................................1212
Rafi Ullah Khan, Arslan Akram 

 

(801a) Thermodynamic Analysis of Amine Solvents for CO2 Scrubbing ..............................................................................................1213
Paul M. Mathias, Satish Reddy, Arnold R. Smith, Kash Afshar 

 

(801b) Thermodynamic Modeling of Carbon Dioxide Solubility in Aqueous Morpholine Solutions .................................................1214
Naser S. Matin, Joseph E. Remias, James K. Neathery, Kunlei Liu 

 

(801c) Modeling of CO2 Absorption Into Aqueous Piperazine/Aminoethylpiperazine .......................................................................1215
Yang Du, Gary T. Rochelle 

 

(801d) Simulation of a Phase Change System for CO2 Capture .............................................................................................................1216
Diego D. D. Pinto, Juliana Monteiro, Hanna Knuutila, Finn Andrew Tobiesen, Thor Mejdell, Hallvard F. Svendsen 

 

(801e) Solubility of Carbon Dioxide in Aqueous Solutions of Potassium Carbonate (“Activated Hot Potassium 
Carbonate Process”).....................................................................................................................................................................................1219

Michael Wagner, Nichola McCann, Jacek Kumelan, Dirk Speyer, Gerd Maurer, Hans Hasse 
 

(803a) Mixing During High Consistency Enzymatic Hydrolysis - Influence of Raw Material, Viscosity and Particle 
Size Distribution ...........................................................................................................................................................................................1220

Benny Palmqvist, Adnan Kadic, Gunnar Lidén 
 

(803b) Evolution of Yield Stress During High-Solids Fed-Batch Enzymatic Liquefaction of Cellulose Measured 
Using a Non-Invasive Real-Time Rheometer ............................................................................................................................................1221

Maria Cardona, Emilio J. Tozzi, Nardrapee Karuna, Tina Jeoh, Robert L. Powell, Michael J. McCarthy 
 

(803c) Maximize Enzymatic Saccharification and Minimize Sugar Degradation in SPORL Pretreatment of 
Douglas-Fir At a Low Temperature: A Kinetic Approach......................................................................................................................1222

Chao Zhang, Carl J. Houtman, J. Y. Zhu 
 

(803d) Comparison of Different Process Configurations Using SSF At High Solid Loadings of Steam-Pretreated 
Corn Stover ...................................................................................................................................................................................................1223

Pia-Maria Bondesson, Guido Zacchi, Mats Galbe 
 

(808a) CO2 Capture By Gas Hydrate Formation: Combined Effect of Thermodynamic and Kinetic Promoters ...........................1224
Nagu Daraboina, Nicolas Von Solms 

 

(808b) CO2/Brine/Rock Interactions Under CO2 Sequestration Conditions........................................................................................1225
Yee Soong, Bret H. Howard, S. W. Hedges, Dustin McIntyre, Robert P. Warzinski, Gino Irdi, Igor Haljasmaa, Dustin Crandall 

 

(808c) Novel CO2 Capture and Carbonation Process With Waste Concrete........................................................................................1228
Daiki Shuto, Akihiro Yamasaki, Teruhisa Hongo, Atsushi IIzuka 

 

(808d) Direct Capture and Conversion of CO2 From Flue Gas Via Ex-Situ Mineral Carbonation Using Chemical 
and Biological Catalysts ...............................................................................................................................................................................1229

Edward J. Swanson, Patrick V. Brady, Ah-Hyung Alissa Park 
 

(808e) A Green Approach to Mitigate CO2 Using Mixed Microbial Culture .......................................................................................1230
Smita Raghuvanshi, Suresh Gupta, Somesh Mishra 

 

(812a) Transforming Hype Into Reality in Next Generation of Alternative Fuels................................................................................1231
Mark Bunger 

 

(812b) Evaluation of the Effect of Different Carbon Sources On Lipid Production By Rhodotorula Glutinis From 
Pulp and Paper Wastewater As Fermentation Media..............................................................................................................................1232

Marta Amirsadeghi, W. Todd French, Rafael Hernandez, William Holmes 
 

(812c) Optimization of the Production of Glycerol Carbonate From Glycerol Using a Mg/Al/Zr Catalyst ......................................1233
Paul Mitchel A. Cortés-Jiménez, Rogelio Sotelo-Boyás, Fernando Trejo-Zárraga, Erika De La Rosa Reyna 

 

(812d) Integration of Anaerobic Digestion of Cellulose Into Lipid Accumulation By a Mixed Microbial Consortium ...................1234
Dhan Lord Fortela, Rafael Hernandez, W. Todd French, Andro Mondala, William Holmes, Emmanuel Revellame, Efrem Egede 

 

(812e) Sustainable Algae Oil Production: Integrating Waste Water......................................................................................................1235
Marian Elmoraghy, Kelsey Price, Ihab Farag 

 

(812f) Enzymatic Saccharification of Fines Rejects in Recycled Linerboard Papermills ....................................................................1236
Bandaru V. Ramarao, Byeoung Cheol Min, Bhavin Bhayani 

 

(816a) Steady-State and Dynamic Modeling of a Moving Bed Adsorber/Regenerator for Solid Sorbent CO2 
Capture ..........................................................................................................................................................................................................1237

Hosoo Kim, Srinivasarao Modekurti, David C. Miller, Debangsu Bhattacharyya, Stephen E. Zitney 
 

(816b) Modeling, Analysis and Optimization of Process Technologies for Flue Gas Dehydration.....................................................1238
Hanyu Gao, Fengqi You, Randall Snurr 

 

(816c) On the Design and Modeling of a Rotary Reactor for Chemical-Looping Combustion With a Nickel-Based 
Oxygen Carrier .............................................................................................................................................................................................1240

Zhenlong Zhao, Tianjiao Chen, Ahmed F. Ghoniem 
 

(816d) Experimental Characterization of Rotary Reactor for Chemical-Looping Combustion .........................................................1241
Tianjiao Chen, Mruthunjaya Uddi, Zhenlong Zhao, Ahmed F. Ghoniem 

 



(816e) Comparison of Various Carbon Capture Technologies to Reduce CO2 Emissions From a Cement Plant ...........................1242
Dursun Can Ozcan, Davide Bocciardo, Maria Chiara Ferrari, Hyungwoong Ahn, Agnieszka M. Kierzkowska, Christoph R. Müller, 
Stefano Brandani 

 

(816f) Non-Isothermal Performance Modeling for CO2 Adsorption .....................................................................................................1243
Ronald W. Breault, E. David Huckaby, Lawrence J. Shadle, James Spenik 

 

(816g) A Correlation for the Impact of Extracting Steam From Power Plants for Carbon Capture Processes ...............................1244
Adam H. Berger, Abhoyjit S. Bhown 

 

(821a) Overall Decomposition Pathways of Lignin Related Compounds in Sub- and Supercritical Water ......................................1245
Yukihiko Matsumura, Tau Len-Kelly Yong 

 

(821b) Effects of Temperature and Oxygen Concentration On Torrefaction of Oil Palm Kernel Shell ............................................1246
Shazleen Saadon, Yoshimitsu Uemura, Nurlidia Mansor 

 

(821c) Endothermic and Exothermic Reactions During Pyrolysis of a Woody Biomass Particle .......................................................1247
Ken-Ichiro Tanoue, Shoma Murata, Toshihide Irii, Tatsuo Nishimura, Yoshimitsu Uemura, Miki Taniguchi, Ken-Ichi Sasauchi 

 

(821d) Modeling the Ignition Phase of a Flash Carbonization Reactor .................................................................................................1248
Michael J. Antal, Maider Legarra, Donald Anderson 

 

(821e) CFD Analysis of Slag Flow and Residence Time in a Packed Bed Reactor ...............................................................................1249
Kasra Samiei, Harald Raupenstrauch 

 

Author Index 




