
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-61839-728-7 

Energy and Transport Processes 
 
 

Minneapolis, Minnesota, USA 
16 – 21 October 2011 

Core Programming Topic at the 2011 AIChE Annual Meeting 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2011) by AIChE 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2012) 
  
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 
 
 
 

Fermentation Cost Improvement Through Propagation Advances for a Commercially Relevant 
Biomass-to-Ethanol Process.................................................................................................................................................. 1

Kate Brandon Sutton, B. Emme, L. Jones, S. McHatton, C. Kang, C. Corbett, L. Putnam, M. Torry-Smith 
 

Combined Computational and Experimental Investigations of Processive Cellulases for Engineering 
Activity Improvements .......................................................................................................................................................... 2

Gregg T. Beckham, Larry Taylor, Michael F. Crowley, William S. Adney, Michael E. Himmel 
 

Exploration of Significant Enzyme Activities Required for the Deconstruction of Ionic-Liquid 
Pretreated Biomass ................................................................................................................................................................ 3

Christopher J. Barr, Jeffery Mertens, Constance Schall 
 

Inhibition of ENZYMATIC Hydrolysis by Soluble Sugars ON MODEL CELLULOSE Thin Film 
USING QUARTZ CRYSTAL Microbalance ...................................................................................................................... 4

Hsin-Fen Li, Ravinder Garlapalli, Michael D. Flythe, Sue E. Nokes, Stephen E. Rankin, Barbara L. Knutson 
 

Selection and Characterization of Acid-Stable Cellulases Against Pretreated Oil Palm Empty Fruit 
Bunch From a Colombian Extreme Environment .............................................................................................................. 6

Luis Miguel Medina, Luisa Cabezas, Isabella Bahamon, Laura Palma, Andrés González, Silvia Restrepo 
 

Effect of AFEX Pretreatment Degradation Products On Enzymatic Hydrolysis and Microbial 
Fermentation by Saccharomyces Cerevisiae 424A(LNH-ST) ............................................................................................ 8

Xiaoyu Tang, Leonardo da Costa Sousa, Shishir Chundawat, Mingjie Jin, Lau Ming, James Humpula, Nirmal 
Uppugundla, Kevin Chambliss, Ramin Vismeh, A. Daniel Jones, Zeyi Xiao, Bruce Dale, Venkatesh Balan 

 

Modelling Simultaneous Saccharification and Fermentation of Microcrystalline Cellulose Using 
Computational Fluid Dynamics............................................................................................................................................ 9

Josebus M. van Zyl, Thomas M. Harms, Eugéne van Rensburg, Willem H. van Zyl, Lee R. Lynd 
 

Mechanistic Modeling of Fast Pyrolysis of Cellulose to Predict Bio-Oil Composition................................................... 12
Vinu Ravikrishnan, Linda J. Broadbelt 

 

Mixed Rare Earth Oxides (REOs) for Desulfurization and Tar Removal From Gasifier Effluents............................. 13
Rui Li, Joseph Bridges, Weishi Kong, Kerry.M. Dooley 

 

Multi-Scale Study On the Pyrolysis of Sustainable Biomass Feedstock .......................................................................... 14
Jessica D. Murillo, Joseph J. Biernacki, C. Pat Bagley 

 

Catalytic Cracking of Oak Pyrolytic Vapors Via Bench-Scale In-Situ Fixed-Bed Catalysis......................................... 15
David J. Mihalcik, Akwasi A. Boateng, Charles A. Mullen, Neil Goldberg 

 

A Dual-Stage Laminar Entrained Flow Reactor (LEFR) and Plug Flow Reactor (PFR) System for 
Studying Biomass Pyrolysis and Gasification.................................................................................................................... 16

Mark W. Jarvis, Calvin Mukarakate, David Robichaud, Mark Nimlos 
 

Reforming of Residual Tars and Oils From Biomass Gasification .................................................................................. 17
Lyman Frost, Elango Elangovan, J. Hartvigsen 

 

Low Temperature Gasification of Impregnated Biomass Feedstock............................................................................... 18
Foster Agblevor, Ofei Mante, Allen Aradi, Tze-Chi Jao 

 

Designing Nanostructures for High Performance Batteries and Supercapacitors ......................................................... 19
Yi Cui 

 

Nanoscale Organic Hybrid Materials (NOHMs): Opportunities In Electrical Energy Storage ................................... 20
Lynden A. Archer 

 

Novel Quaternary Ammonium Ionic Liquid Electrolyte for Stable, High Capacity Si Nanowire Based 
Li-Ion Battery ...................................................................................................................................................................... 21

Vidhya Chakrapani, Florencia Rusli, Michael A. Filler, Paul A. Kohl 
 

Examination of Tropical Cyclogenesis using the High Temporal and Spatial Resolution JRA-25 
Dataset .................................................................................................................................................................................. 22

Masato Sugi 
 

Mechanism of Li Adsorption On Carbon Nanotube-Fullerene Hybrid System: A First-Principles 
Study ..................................................................................................................................................................................... 27

Wonsang Koh, Ji Il Choi, Kevin Donaher, Seung Geol Lee, Seung Soon Jang 
 

Vanadium Oxide Nanowire - Carbon Nanotube Binder Free Flexible Electrodes for Supercapacitors ...................... 28
Kenneth J. Balkus Jr., Sanjaya D. Perera 

 

Towards Quantum-Dot Solar Cells From Abundant Nontoxic Materials ...................................................................... 29
Ankur Khare, Andrew W. Wills, Boris D. Chernomordik, David J. Norris, Eray S. Aydil 

 

Colloidal Nanomaterials As the Building Blocks for Next-Generation Solar Cells ........................................................ 31
Jeffrey M. Pietryga 

 



Band Gap Tuning with CZTS-Based Nanocrystal-Ink Solar Cells ................................................................................. 32
Grayson Ford, Rakesh Agrawal, Hugh W. Hillhouse 

 

Electrostatic Stabilization of Silicon Nanocrystal Colloids for Solution-Processed Photovoltaics ................................ 33
Lance M. Wheeler, Uwe R. Kortshagen 

 

Atomic Layer Deposition of Nanoscale Materials for Energy Conversion ..................................................................... 34
Marja N. Mullings, Jonathan R. Bakke, Carl Hägglund, Stacey F. Bent 

 

Development of a Scalable Bottom-up Nanomanufacturing Platform for Highly Efficient 
Photovoltaics ........................................................................................................................................................................ 35

Blayne Phillips, Peng Jiang 
 

Modelling Acid Gas Reactions In Air Products Sour Compression Process .................................................................. 36
Frank Petrocelli, Vince White, Jeremy Immer 

 

The Effect of Compression and Intercooling On the Composition of a Pulverized Coal Oxycombution 
Flue Gas................................................................................................................................................................................ 38

Stephen J. Gerdemann, Casey Carney, John Clark, Sivaram Harendra, Thomas Ochs, Danylo Oryshchyn 
 

A Novel High Pressure Oxyfuel Process with Staged Combustion .................................................................................. 39
Krish R. Krishnamurthy, Hanno Tautz 

 

High Temperature Oxygen Production ............................................................................................................................. 45
Michael K. Opoku, Jan A. Puszynski 

 

Design, Construction and Operation of a Pilot Scale Integrated Pollutant Removal (IPR) Process for 
Oxy-Combustion .................................................................................................................................................................. 47

Stephen J. Gerdemann, Danylo Oryshchyn 
 

Ionic Liquids: A Potential Role In the Sulfur Family of Thermochemical Cycles ......................................................... 48
Nick AuYeung, Victoria Johnson, Malachi D. Bunn, Alexandre F.T. Yokochi 

 

Liquid-Liquid Equilibrium Compositions for the Iodine-HI-Water System of the Sulfur-Iodine Cycle 
At Elevated Temperatures and Pressures.......................................................................................................................... 50

Adam S. Klett, Mark C. Thies, David A. Bruce 
 

Multiple Thermochemical Water-Splitting Cycles for H2 Generation Using Sol-Gel Derived Ferrites 
In A Packed Bed Reactor .................................................................................................................................................... 51

Rahul Bhosale, Rajesh Shende, Jan Puszynski 
 

Nickel Ferrites In the Hercynite Water Splitting Cycle.................................................................................................... 53
Christopher Lawrence Muhich, Alan W Weimber, Charles B. Musgrave 

 

Thermochemical Hydrogen Production by Alkali Metal Oxides..................................................................................... 54
Hiroki Miyaoka, Takayuki Ichikawa, Yoshitsugu Kojima 

 

Preliminary Cost Estimation of Nuclear Hydrogen Production ...................................................................................... 64
Jong-Ho Kim, Tae-Heun Lee, Ki-Young Lee, Yong-Wan Kim, Kyeong-Jin Yang 

 

Materials with Hierarchical Porosity for Energy Storage and Conversion .................................................................... 70
Andreas Stein, Jane Davidson, Nicholas Petkovich, Yuqiang Qian, Stephen Rudisill, Luke Venstrom, Anh Vu 

 

Investigation of Charge Storage Mechanism of Nanostructured Metal Nitrides and Carbides 
Electrodes for Electrochemical Capacitors ....................................................................................................................... 72

Priyanka Pande, Paul G Rasmussen, Levi T. Thompson 
 

High-Performance Electrochemical Capacitors Based On Hybrid Graphene/Metal Oxide 
Nanostructured Textiles ...................................................................................................................................................... 75

Guihua Yu, Liangbing Hu, Yi Cui, Zhenan Bao 
 

MnO2 Doped Graphene As Electrodes in Supercapacitor............................................................................................... 76
Lixin Wang, Kapila Wadumesthrige, Steven O. Salley, K. Y. Simon Ng 

 

Thermopower Wave Dynamics: Nanoscale Alternating Current Sources and Geometry Effects................................ 77
Joel T. Abrahamson, Wonjoon Choi, Sayalee G. Mahajan, Nicole S. Schonenbach, Jungsik Park, Michael P. 
Walsh, Jae-Hee Han, Kourosh Kalantar-Zadeh, Michael S. Strano 

 

The Influence of Swirl and O2 Addition On Flame Stability, NO Formation, Carbon Burnout, and 
Flame Temperature In a High Oxygen Participation Pulverized Coal Burner.............................................................. 78

Dale R. Tree, Darrel Zeltner, Teri Snow Draper, Cehndhil Periasamy, Yuan Xue, Taekyu Kang, Remi Tsiava 
 

Line of Sight Soot Measurements In Staged and Unstaged Air and Oxy-Coal Flames ................................................. 79
Dale R. Tree, Curtis K Stimpson, Andrew Fry, William J. Morris, Jost O. L. Wendt 

 

Effects of Biomass Particle Size During Cofiring Under Air-Fired and Oxyfuel Conditions........................................ 90
Melissa Holtmeyer, Benjamin Kumfer, Richard L. Axelbaum 

 

The Fate of Sulfur In Oxy-Fired Fluidized Beds............................................................................................................... 91
Liyong Wang, Eric G. Eddings 

 

Application of a Multi-Grain Model: Single Large Coal Particle Oxy-Combustion...................................................... 97
Liyong Wang, Eric G. Eddings 

 

Rules of Thumb for Reactor Design and Process Conditions for Thermochemical Treatment of 
Chromated Copper Arsenate (CCA) Treated Wood Waste............................................................................................. 98

Lieve M. Helsen, Frederic Cuypers 
 



Biomass Pyrolysis and Gasification: Engineering Rules of Thumb............................................................................... 101
Michael J. Antal 

 

Rule of Thumb for Design of Catalytic Pyrolysis of Biomass In Bubbling Fluid Bed Reactor ................................... 102
Foster Agblevor, Ofei Mante 

 

Rule of Thumb for Reactor Design and Process Conditions for Supercritical Water Gasification of 
Wet Biomass....................................................................................................................................................................... 103

Yukihiko Matsumura 
 

Rule of Thumb for Reactor Design and Process Condition for Biodiesel Production ................................................. 104
Masato Kouzu 

 

Rule of Thumb for Design and Analysis of Biomass Utilization System ....................................................................... 109
Kazuhiro Mochidzuki, Akiyoshi Sakoda 

 

Silicon Nanostructures for Lithium Ion Battery Anodes................................................................................................ 110
Justin Harris, Aaron Chockla, Matthew Panthani, Colin Hessel, Dariya Reid, Brian Korgel 

 

Nano-Silicon/Graphene Composite Anode Modifications for Enhanced Performance Lithium Ion 
Batteries.............................................................................................................................................................................. 111

Rhet Joseph De Guzman, Jinho Yang, Mark Cheng, Steven Salley, K. Y. Simon Ng 
 

Sn/SnOx /Graphene Nanocomposites: Synthesis and Anode Performance In Lithium- Ion Batteries....................... 112
Mahbuba Ara, Dr. Steven Salley, Dr.Simon Ng 

 

A Facile Way to Fabricate MoO3 /Graphene Composite Anode for Lithium Ion Battery.......................................... 113
Yun Xu, Qianglu Lin, Ling Fei, Joshua Hill, Shuguang Deng, Hongmei Luo 

 

Graphene-Encapsulated Hollow Fe3O4 Nanoparticle Aggregates As a High Performance Anode 
Material for Lithium Ion Batteries................................................................................................................................... 114

Dongyun Chen, Ge Ji, Yue Ma, Jim Yang Lee, Jianmei Lu 
 

An In Situ Method of Creating Metal Oxide-Carbon Nanocomposite As Anode Materials for Lithium-
Ion Batteries ....................................................................................................................................................................... 116

Zichao Yang, Jingguo Shen, Lynden A. Archer 
 

Binderless Cobalt Oxide Nanoparticle Films Through Electrophoretic Deposition, for Li-Ion Batteries ................. 117
Don-Hyung Ha, Mohammad A. Islam, Richard D. Robinson 

 

Gasification of Orange Residue Chars In CO2 ................................................................................................................ 118
Astrid Altamar, Suélen Amorim, Valquiria Balvedi, Regina F.P.M. Moreira, Humberto J. José 

 

A Numerical Study On Bio-Oil Gasification Using A Multicomponent Approach ...................................................... 129
Lei Zhang, Song-Charng Kong 

 

Realistic Impurity Generation Via Coal Gasification..................................................................................................... 130
Robert R. Mota 

 

Comparison of 1D Modeling Methods for Entrained Coal Gasification ....................................................................... 131
Moon-Kyeong Hwang 

 

Rigourous Modeling of An Entrained Flow Gasifier Considering a Heuristic Recirculation Model and 
a Detailed Energy Balance ................................................................................................................................................ 133

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

Process Design and Validation of Operation In a Coal-to-Methanol Gasification Plant Using 
Probabilistic Methodologies.............................................................................................................................................. 135

Raul E. Ayala, Judeth B. Corry 
 

Theoretical Studies of Ion Transport In Solar Thermal Water Splitting by Mixed Metal Ferrites In 
Traditional and Hercynite Cycles..................................................................................................................................... 137

Christopher Lawrence Muhich, Charles Bruce Musgrave, Alan W. Weimer 
 

Oxidation Behavior of Copper Nanocrystals................................................................................................................... 138
Katherine P. Rice, Mark P. Stoykovich, Aaron E. Saunders 

 

Surface Morphological Stability of Crystalline Solids Under Simultaneous Electromigration, 
Thermomigration, and Stress-Driven Surface Diffusional Mass Fluxes ....................................................................... 139

Dwaipayan Dasgupta, Georgios I. Sfyris, M. Rauf Gungor, Dimitrios Maroudas 
 

Dissolution In Fractured and Porous Rocks – the Cave Formation Paradox and Other Instabilities........................ 141
Anthony J.C. Ladd, Piotr Szymczak 

 

Self-Consistent Equations Governing the Dynamics of Nonequilibrium Colloidal Systems ....................................... 143
Shuangliang Zhao, Jianzhong Wu 

 

Heatline Analysis of Natural Convection In Rhombic Enclosures with Isothermally Hot Side or 
Bottom Wall ....................................................................................................................................................................... 144

Tanmay Basak, R. Anandalakshmi 
 

Soret and Dufour Effects On Double Diffusive Convection In a Square Cavity Totally Filled with 
Porous Material Using the Multigrid Method ................................................................................................................. 146

Maximilian S. Mesquita, Marcelo J.S. De Lemos, Luzia Aparecida Tofaneli, Fernando F. Fachini 
 



A Novel SHF Process for Conversion of AFEX-CS to Ethanol Featuring High Ethanol Productivity, 
Enzyme Recycling, and Yeast Cells Reuse....................................................................................................................... 147

Ming Jie Jin, Christa Gunawan, Nirmal Uppugundla, Shishir Chundawat, Bruce Dale, Venkatesh Balan 
 

Concentration of a Solids-Free Lignocellulose Hydrolysate for Very High Gravity Fermentation: 
Inhibition Effects ............................................................................................................................................................... 148

Steven J. Schneiderman, Todd J. Menkhaus, Patrick C. Gilcrease 
 

Separate Processing of Hemicellulose and Cellulose to Optimize Ethanol Production From Corn 
Stover .................................................................................................................................................................................. 149

Alexandre Chapeaux, Nancy Dowe, Daniel J. Schell 
 

Ethanol and Furfural Production From Corn Stover Using Hybrid Fractionation Process with Zinc 
Chloride and Simultaneous Saccharification and Fermentation (SSF)......................................................................... 150

Chang Geun Yoo, Tae Hyun Kim, Monlin Kuo 
 

Fischer Tropsch Synthesis Via Biomass Derived Synthesis Gas .................................................................................... 151
Syed Ali Gardezi, Babu Joseph, John T. Wolan 

 

Integrations of Biosurfactant Production Into Advanced Biorefineries........................................................................ 152
William Colonna, Mustafa E. Marti, Michelle Pynn, Gabriel Reznik, Kevin Jarrell, Buddhi Lamsal, Charles E. 
Glatz 

 

Mechanistic Modeling of Simultaneous Enzymatic Saccharification of Cellulose and Xylan Using 
Continuous Distribution Kinetics ..................................................................................................................................... 153

Ambarish Nag, Andrew J. Griggs, Jonathan J. Stickel, Michael A. Sprague, James J. Lischeske 
 

Kinetic Modeling of Cellulose Hydrolysis with First Order Inactivation of Adsorbed Cellulases.............................. 154
Zhuoliang Ye, R. Eric Berson 

 

Observing and Modeling Cellulosic Substrate Depolymerization by Commercial Enzyme Cocktails 
Using Confocal Fluorescence Microscopy ....................................................................................................................... 155

Jeremy S. Luterbacher, Jose M. Moran-Mirabal, Larry P. Walker 
 

Effects of Mixing Quality On the Kinetics of Biomass Liquefaction ............................................................................. 156
David M. Lavenson, Emilio J. Tozzi, Tina Jeoh, Michael J. McCarthy, Robert L. Powell 

 

Coupled Fluid-Dynamics and Population-Balance Kinetic Models for Enzymatic Hydrolysis of 
Biomass............................................................................................................................................................................... 157

Michael A. Sprague, Jonathan Stickel, Andrew Griggs 
 

Flow and Transport Properties In High-Solids Biomass Slurries ................................................................................. 158
James J. Lischeske, Jonathan J. Stickel 

 

Investigation of CuO-Based Oxygen Carriers As CLOU Materials for Solid Fuels .................................................... 159
Mehdi Arjmand, Henrik Leion, Abdul-Majeed Azad, Tobias Mattisson, Anders Lyngfelt 

 

Oxygen Uptake and Release Kinetics of Cu/Cu2O/CuO On Al2O3 and ZrO2-SiO2 As Materials for 
Chemical Looping Combustion ........................................................................................................................................ 161

Björn Brandt, Philipp Gruene, Frank Rosowski, Bob Farrauto, Marco J. Castaldi 
 

Investigation of Cobalt Ferrite and Nickel Ferrite for Chemical Looping Hydrogen Production.............................. 163
Victoria J. Aston, Anthony H. McDaniel, Brian W. Evanko, Jonathan R. Scheffe, Mark D. Allendorf, Alan W. 
Weimer 

 

Evaluation of Iron Based Oxygen Carriers for Chemical Looping Dry Reforming .................................................... 164
Saurabh Bhavsar, Michelle Najera, Gàtz Veser 

 

The Effect of Fly Ash From Different Coal Sources On the Reactivity of An Iron-Based Oxygen 
Carrier for Chemical Looping Combustion .................................................................................................................... 165

Aurora M. Rubel, Yi Zhang, James K. Neathery, Kunlei Liu 
 

Investigation of Oxygen Diffusivity within Oxygen Carrier In Chemical Looping Process ........................................ 169
Siwei Luo, Zhenchao Sun, Fanxing Li, Deepak Sridhar, Liang Zeng, Liang-Shih Fan 

 

The Status of Chemical Looping Processes Developed At the Ohio State University .................................................. 170
Deepak Sridhar, Liang Zeng, Hyung Rae Kim, Andrew Tong, Zhenchao Sun, Siwei Luo, L. - S. Fan 

 

The Fundamental Concepts of Transport and Reaction ................................................................................................ 189
Stuart W. Churchill 

 

Scaleout of Turbulent Drag Reduction From a Pipe to a Flat Plate.............................................................................. 197
Preetinder S. Virk 

 

A Fundamental Convective-Diffusion Based Model to Explain Interfacial Mixing In Multiproduct 
Pipelines.............................................................................................................................................................................. 198

Anirudh R. Patrachari, Arland H. Johannes 
 

Flow Characterization In a Taylor-Couette Bioreactor In the Presence of Mobile Scaffolds ..................................... 213
Jian Qiao, Chi-Hwa Wang 

 

Effect of Side and Bottom Wall Temperature Non-Uniformities On Multiplicity of Steady Solutions 
for Mixed Convection In A Square Cavity ...................................................................................................................... 214

Tanmay Basak, Madhuchhanda Bhattacharya 
 



Laminar MIXED Convection IN A DOUBLE LID-Driven Square Cavity Totally FILLED with 
POROUS Material............................................................................................................................................................. 215

Maximilian S. Mesquita, Marcelo J.S. De Lemos, Fernando F. Fachini, Luzia Aparecida Tofaneli 
 

A Simple Approach of Mass Transport On Gas-Liquid Interface by Statistical Rate Theory ................................... 216
Xiaohua Lu, Rong An, Hanbing He, Yuanhui Ji, Yudan Zhu, Suoying Zhang, Gulou Shen 

 

Chemical Looping Combustion Development and Perspectives .................................................................................... 217
Florent Guillou, Thierry Gauthier, HélÀne Stainton, Sébastien Rifflart 

 

Design of a Chemical-Looping Combustion System Using Solids and Gaseous Fuels ................................................. 218
Suman K. Hajra, Thomas J. O'Brien 

 

Gasification and Combustion of Biomass In Chemical Looping Combustion Over A Ni Based Oxygen 
Carrier ................................................................................................................................................................................ 219

Mohammad R. Quddus, Mohammad M. Hossain, Hugo I. de Lasa 
 

Application of the Law of Additive Reaction Times to the Analysis of Oxidation Kinetics In the Air 
Reactor of a Chemical Looping Combustion System...................................................................................................... 221

Asad H. Sahir, JoAnn S. Lighty, Hong Yong Sohn 
 

Comparison of Bench-Scale Fixed-Bed Units for Chemical-Looping Combustion ...................................................... 222
Zhiquan Zhou, Monica Navarro, George M. Bollas 

 

Calcium Looping Process (CLP) for High Purity Hydrogen Production From Coal: Results From 
Sub-Pilot Scale Carbonator Testing ................................................................................................................................. 225

Nihar Phalak, Shwetha Ramkumar, Niranjani Deshpande, Yao Wang, William Wang, L.-S. Fan 
 

Thermodynamic Analyses of Solar Thermochemical CO2 Capture Via Calcination/Carbonation 
Cycle ................................................................................................................................................................................... 227

Leanne Matthews, Wojciech Lipinski 
 

Impact of Lignin Extraction and Cellulose III Conversion On the Enzymatic Digestibility of Corn 
Stover .................................................................................................................................................................................. 228

Leonardo da costa Sousa, Shishir Chundawat, Nirmal Uppugundla, Bruce Dale, Venkatesh Balan 
 

The Effects of Cationic Polyelectrolyte On the Pretreatment and Enzymatic Hydrolysis of Corn 
Stover .................................................................................................................................................................................. 229

Shaowen Ji, Ilsoon Lee 
 

Novel Lignocellulosic Biomass Pretreatment Using a Modified Taylor-Couette Mixer for Biofuels and 
Biomaterials ....................................................................................................................................................................... 230

Wei Wang, Ilsoon Lee 
 

Modeling and Scale up of CO2-Water Pretreatment of Guayule Biomass ................................................................... 231
Ehsan Moharreri, J Richard Elliott 

 

Effect of Transition Metal Catalyst On Lignin Oxidation During Alkaline Hydrogen Peroxide 
Pretreatment ...................................................................................................................................................................... 232

Zhenglun Li, David Hodge 
 

Progress Toward Biological Pretreatment - Understanding Plant Cell Wall Degradation by Termite 
and White-Rot Fungi ......................................................................................................................................................... 233

Shulin Chen, Jing Ke, Dhrubojyoti D. Laskar, Jijiao Zeng 
 

Design Challenges and Modeling for An Efficient Liquid Hydrogen Storage Tank for Autonomous 
Systems ............................................................................................................................................................................... 234

Richard O. Stroman, Michael W. Schuette, John R. Southwick 
 

Out-Gassing Study and Species Measurement for Cryogenic Carbon Fiber Hydrogen Storage Vessels................... 243
Joseph W. Reiter, Rajeshuni Ramesham, Alexander W. Raymond 

 

Removal of Heat From a Hydrogen Storage Media by a Novel Microscale-Based Heat Exchanger.......................... 244
Christopher Loeb, Agnieszka Truszkowska, Bruce Hardy, Richard Chahine, Goran N. Jovanovic 

 

Mitigating Strategies for Reactive Solids-Based Hydrogen Storage Systems ............................................................... 245
Joseph W. Pratt, Joseph G. Cordaro, Daniel E. Dedrick, Michael P. Kanouff, Yehia (John) F. Khalil 

 

Can a Liquid Hydrogen Storage Tank BLEVE? ............................................................................................................ 246
Subramanya Nayak, Sergio Garcia, Victor Carreto, Sam Mannan 

 

Metabolic Flux Analysis of Escherichia Coli MG1655 Under Octanoic Acid Stress.................................................... 248
Yanfen Fu, Jong M. Yoon, Liam A. Royce, Maria Rodriguez-Moya, Ramon Gonzalez, Laura Jarboe, Jacqueline V. 
Shanks 

 

Metabolic Engineering of Rhizopus Oryzae for Enhanced Production of Fumaric Acid From Sugars..................... 249
Baohua Zhang, Shang-Tian Yang 

 

Pathway Engineering for the Biosynthesis of Styrene From Renewable Resources In Escherichia Coli ................... 250
Rebekah McKenna, David R. Nielsen 

 

Enhanced Xylitol Production Through Simultaneous Co-Consumption of Cellobiose and Xylose by 
An Engineereed Saccharomyces Cerevisiae Strain ......................................................................................................... 261

Eun Joong Oh, Suk-Jin Ha, Soo Rin Kim, Jonathan M. Galazka, Jamie H.D. Cate, Yong-Su Jin 
 



?-Olefin Biosynthesis In the Cyanobacterium Synechococcus Sp. PCC7002................................................................ 262
Daniel Mendez-Perez, Matthew B. Begemann, Brian F. Pfleger 

 

Building a Better Biofuel Production Platform: Engineering Metabolic Control Techniques to Control 
the Photosynthetic Cyanobacterium Synechocystis Sp. PCC 6803................................................................................ 263

Stevan Albers, Christie A.M. Peebles 
 

Equation-of-State Based Tie-Simplex Parameterization for Multiphase Thermal-Compositional 
Simulation .......................................................................................................................................................................... 265

Alireza Iranshahr, Denis Voskov, Hamdi Tchelepi 
 

A Modification to the Application of Orthogonal Collocation Method for Petroleum Reservoir 
Production .......................................................................................................................................................................... 274

Mohammad Ranjbaran, Alireza Sadeghi, mohammad Reza Rahimpour, Alireza Shariati 
 

Improving Gas Condensate Reservoir Productivity ....................................................................................................... 287
Adel Elsharkawy 

 

Role of Discrete Fracture Network In Tight Gas Reservoirs ......................................................................................... 288
Swapnil V. Thakur, Milind Deo, John McLennan 

 

Morphology and Growth of Fractures In Unconventional Reservoirs.......................................................................... 289
Nan Zhao, John McLennan, Milind D. Deo 

 

Gas Production Modeling From a Complex 3-D Description of Marine Gas Hydrate Sand Reservoir ..................... 294
Manohar Gaddipati, Brian Anderson 

 

Temperature Distribution In Activated Carbon Bed During Adsorption of Nitrogen (model gas for 
hydrogen); Experiment & Mathematical Model ............................................................................................................. 295

Agnieszka Truszkowska, Christopher Loeb, Richard Chahine, Bruce Hardy, Goran Jovanovic 
 

Optimization of Adsorbent Tanks for Hydrogen Storage for Automotive Applications ............................................. 297
Stephen L. Garrison, David A. Tamburello, Matthew R. Kesterson, Claudio Corgnale, Bruce Hardy 

 

Molecular Simulation of Hydrogen Adsorption In Porous Material Made up with Silsesquioxane 
Units and Metal Catalytic Sites ........................................................................................................................................ 298

Nethika S. Suraweera, Michael E. Peretich, Joshua Abbott, Craig E. Barnes, David J. Keffer 
 

Density Functional Theory Study of the Effect of 3d and 4d Transition Metals On Mg-Based Complex 
Metal Hydrides for Hydrogen Storage Applications ...................................................................................................... 299

Fernando A. Soto, Daniela S. Mainardi 
 

A Computational Study of Steam Hydrolysis of NaBH4 ................................................................................................ 318
Ping Li, Karl Johnson, Michael A. Matthews 

 

Silicon-Based Bulk Nanostructured Thermoelectric Generators .................................................................................. 319
Akram Boukai 

 

Advanced Nanostructures for Thermoelectric Energy Harvesting ............................................................................... 320
Yue Wu 

 

Molecular and Hybrid Solution Processible Thermoelectrics........................................................................................ 321
Rachel A. Segalman, Shannon Yee, Boris Russ, Nelson Coates, Jeffrey Urban 

 

Modeling of Long-Time Flux Decay In Cross-Flow Filtration....................................................................................... 322
Philip P. Schonewill, Richard C. Daniel, Rick W. Shimskey, Justin M. Billing, Reid A. Peterson 

 

Control of Packed-Particle Flow Resistances During Cross-Flow Filtration In Microchannels ................................. 323
Nopphon Weeranoppanant, Levy Amar, Michael Hill, Edward F. Leonard 

 

Cross-Flow Filtration of Plasma From Blood From a Microchannel............................................................................ 324
Xiangnan Ye, Levy Amar, Michael Hill, James Jones, Jacob Baggerman, Cees van Rijn, Edward F. Leonard 

 

An Electrokinetic Model for Combined Fouling During Cross Flow Filtration of Electrolyte Solution 
and Charged Colloids ........................................................................................................................................................ 325

Md Abdullaha Al Mamun, Reeshav Chatterjee, Sirshendu De, Subir Bhattacharjee 
 

Comparison of Membrane Performance: Analysis with Fouling Models ..................................................................... 333
Mingyan Zhou, James E. Kilduff, Georges Belfort 

 

State-of-the-Art Techniques and Challenges in Characterization of New Hydrogen Storage Materials ................... 334
Andre Levchenko 

 

A New Metal-Decorated Carbon Catalyst for Dehydrogenation of Complex Hydride Hydrogen 
Storage Materials............................................................................................................................................................... 335

Sean S.-Y. Lin, Jun Yang, Harold H. Kung 
 

A Future Energy Supply Based on Liquid Organic Hydrogen Carriers (LOHC) ....................................................... 336
Daniel Teichmann, Wolfgang Arlt, Peter Wasserscheid 

 

Accelerated Thermal Decomposition of Ammonia Borane by Carbon Dioxide ........................................................... 339
Junshe Zhang, Yu Zhao, Daniel L. Akins, Jae W. Lee 

 

Hydrogen Production From Deliquescence of Ammonia Borane .................................................................................. 340
Chang-Chen Chou, Cheng-Hong Liu, Bing-Hung Chen, Duu-Jong Lee 

 

Kinetics of Self-Hydrolysis of Concentrated Sodium Borohydride Solutions At High Temperatures ....................... 341
Rajasree Retnamma, Lin Yu, Carmen M. Rangel, Karl Johnson, Michael A. Matthews 

 



Nano- and Micro-Scale Contact Angle Measurement Under Pressure by Vertical Shift Interferometry.................. 349
Hiroaki Kadono, Toshifumi Matsuoka, Yunfeng Liang, Akira Ueda, Hisao Satoh, Yasuhiro Fukunaka, Satoru 
Takahashi, Hiroshi Okabe 

 

Comparison Between Equilibrium and Kinetic Models for Methane Hydrate Dissociation....................................... 356
Isaac K. Gamwo, Yong Liu 

 

Green Gas Hydrate Inhibitors .......................................................................................................................................... 357
Nicolas von Solms, Lars Jensen 

 

Nanoparticles Transport Through the Porous Media for Enhanced Oil Recovery ..................................................... 358
Devesh Kumar Agrawal, Ramanan Krishnamoorti 

 

Spent Shale Formations: Potential Source for CO2 Sequestration ............................................................................... 359
Prashanth Mandalaparty, Robert Krumm, Milind D. Deo 

 

Physicochemical and Hydrodynamics Aspects of Electrokinetics In Soil Remediation............................................... 360
Cameron A. Grey, Mario Oyanader, Pedro E. Arce 

 

Considerations for Research, Development and Commercialization/Scale-up of Biomass Pretreatment 
Processes............................................................................................................................................................................. 361

Dale Monceaux, Richard C. Agar, Charles E. Wyman 
 

Improving Corn Stover Reactivity In Low Severity Pretreatment Through Deacetylation and Disc-
Refining .............................................................................................................................................................................. 365

Xiaowen Chen, Joseph Shekiro, mary Ann Franden, Min Zhang, Bonwook Koo, Sunkyu Park, Melvin Tucker 
 

Reducing Process Complexity for Cellulosic Ethanol..................................................................................................... 366
L.O. Ingram 

 

Co-Utilization of Methane In Steam-Biomass Gasification Using Concentrated Solar Energy .................................. 368
Aaron W. Palumbo, Erica L. Jorgensen, Alan W. Weimer 

 

Poly(oxymethylene) Dimethyl Ethers As Components of Tailored Diesel Fuel - Properties, Synthesis 
and Purification Concepts................................................................................................................................................. 369

Jakob Burger 
 

Synthesis of Green Diesel Fuel From Fatty Acid Feedstocks Via Electrochemical Hofer-Moest 
Decarboxylation ................................................................................................................................................................. 371

Cody Wagner, Charles Coronella, Rainer Busch 
 

Comparison of Chemical and Biological Delignification of Cardboard........................................................................ 372
Estefania Isaza, Rocio Sierra 

 

Isoconversional Methods Applied to Kinetic Modeling Oxidative Alkaline Pretreatment of Sugarcane 
Bagasse ............................................................................................................................................................................... 385

Rocio Sierra, Cuellar Gerardo, Simbaqueba Andres, Auza Nicolas, Copete Diego 
 

Alkaline Deacylation of Corn Stover to Reduce Toxicity of Prehydrolyzates and Improve Enzymatic 
Hydrolysis........................................................................................................................................................................... 386

Urvi D. Kothari, Y. Y. Lee 
 

Deconstruction of Wheat Straw Lignin by Streptomyces Viridosporus As Insight Into Biological 
Degradation Mechanism ................................................................................................................................................... 387

Jijiao Zeng, Deepak Singh, Dhrubojyoti D. Laskar, Shulin Chen 
 

Pretreatment for Bioconversion ....................................................................................................................................... 389
Benjamin E. Levie, Dwight E. Anderson, Johnway Gao, Alan D. Lovas 

 

Economics of Pretreatment for Biological Processing .................................................................................................... 404
Ling Tao, Andy Aden, Richard T. Elander 

 

Formation and Control of Thermoelectric Composites At the Nanoscale .................................................................... 405
G. Jeffrey Snyder 

 

New Concepts In Energy Transport within Carbon Nanotubes: Thermopower Waves ............................................. 406
Michael Strano 

 

Thermal Plasmonics As a Route to Photovoltaics? ......................................................................................................... 407
David J. Norris 

 

New Absorber and Emitter Designs and High Temperature Materials for Thermophotovoltaics............................. 408
Paul V. Braun 

 

Hybrid Nanowire/Polymer Composite for Thermoelectric Energy Harvest ................................................................ 409
Yue Wu 

 

Evaluation of Modified Feedstocks for Deconstrctionability ......................................................................................... 410
Seema Singh 

 

Discovery and Characterization of Cellulolytic Enzymes From the Wood Wasp Symbiont 
Streptomyces Sp. ActE ...................................................................................................................................................... 411

Taichi E. Takasuka, Adam J Brook, Cameron R. Currie, Brian G. Fox 
 

Dissecting the Cellulosome Enzyme Complex: Assembly and Function ....................................................................... 412
Yannick J. Bomble, Mark Nimlos, Michael E. Himmel, Michael F. Crowley 

 



Construction of Efficient Gram-Negative Biocatalysts for Lignocellulose Conversion ............................................... 413
David Keating, Michael Schwalbach, Jeffrey Gardner, Mary Tremaine, Patricia Kiley, Robert Landick 

 

One-Step Production of Lactate and Isobutanol From Pretreated Biomass by Recombinant 
Cellulolytic Bacillus Subtilis ............................................................................................................................................. 414

Xiaozhou Zhang, Chun You, Y.-H. Percival Zhang 
 

Development of Alkene Biofuels ....................................................................................................................................... 415
Harry R. Beller, Ee-Been Goh 

 

Production of Concentrated Monosaccharride Solutions From Biomass Using CO2-H2O Mixtures At 
Varying Temperatures ...................................................................................................................................................... 416

Jeremy S. Luterbacher, Jefferson W. Tester, Larry P. Walker 
 

Structural Characterization of AHP-Pretreated Biomass.............................................................................................. 417
Muyang Li, David Hodge 

 

Pretreatment of Corn Stover for Bioethanol Production Using Low-Moisture Anhydrous Ammonia 
(LMAA); Ammoniation and Pretreatment...................................................................................................................... 418

Chang Geun Yoo, Nhuan-John Nghiem, Kevin B. Hicks, Tae Hyun Kim 
 

Feedstock Mixture Effects On Sugar Monomer Recovery Following Dilute Acid Pretreatment and 
Enzymatic Hydrolysis........................................................................................................................................................ 419

Michael J. Brodeur-Campbell, Jordan Klinger, David Shonnard 
 

Hydrolysate De-Acidification Using Resin-Wafer Electrodeionization......................................................................... 422
Yupo J. Lin, Saurav Datta, Michael Henry, Anthony Fracaro, Seth Snyder 

 

Biomimicry of the Fungal Consolidation of Biomass Pretreatment with Saccharification ......................................... 423
Justin T. Kaffenberger, Jonathan S Schilling 

 

Flexible Energetically Self-Sufficient Co-Production of Hydrogen and Formic Acid.................................................. 424
Jorge Pena Lopez, Vasilios Manousiouthakis 

 

The Attractiveness of Ammonia Borane to Generate Hydrogen for PEM Fuel Cell Vehicles .................................... 425
Ahmad Al-Kukhun, Hyun Tae Hwang, Arvind Varma 

 

Solar Thermochemical Hydrolysis of Metal Nitrides for H2 Production and Integrated Storage In 
Form of Ammonia ............................................................................................................................................................. 426

Ronald Michalsky, Peter Pfromm 
 

Quantification of [Fe-Fe]-Hydrogenase, MrcA and FTHFS Gene In Mixed Anaerobic Cultures 
During Dark Hydrogen Fermentation ............................................................................................................................. 428

Subba Rao Chaganti, Daniel D. Heath, Jerald A. Lalman 
 

Hydrogen Car Fill-up: Thermodynamic Modeling Using the Generic Cubic Equation of State ................................ 430
Fernando Olmos, Vasilios Manousiouthakis 

 

Exciton Engineering with Carbon Nanotubes and Graphene for Solar Energy Conversion: From 
Exciton Antennae to Nano-Heterojunctions .................................................................................................................... 431

Michael Strano, Geraldine LC Paulus, Moon-Ho Ham, Chang Young Lee, Changsik Song, Kourosh Kalantar-
Zadeh, Wonjoon Choi, Jae-Hee Han, Ryuichiro Maruyama, Esther S. Jeng, Daniel A. Heller, Woo-Jae Kim, Paul 
W. Barone, Cristiano Fantini 

 

Semiconductor Nanowire Fabric As a New Photovoltaic Material ............................................................................... 434
Chet Steinhagen, Vahid Akhavan, Vince Holmberg, Brian A. Korgel 

 

Solar Cells Based On Sensitized Nanowire Arrays ......................................................................................................... 435
Jason B. Baxter 

 

Photoelectrochemical Complexes for Solar Energy Conversion That Dynamically, Reversibly and 
Autonomously Self-Assemble............................................................................................................................................ 436

Ardemis A. Boghossian, Jong Hyun Choi, Moon-Ho Ham, Esther S. Jeng, Rachel A. Graff, Daniel A. Heller, Alice 
C. Chang, Aidas Mattis, Timothy H. Bayburt, Yelena V. Grinkova, Adam Scott Zeiger, Krystyn J. Van Vliet, Erik K. 
Hobbie, Stephen G. Sligar, Colin A. Wraight, Michael Strano 

 

A Fundamental Investigation of Electron Transport and Recombination Characteristics of Titania 
Nanowire/Nanoparticle Hybrid Structures ..................................................................................................................... 438

Venkat Kalyan Vendra, Delaina A. Amos, Mahendra K. Sunkara, Thad Druffel 
 

Vertically Aligned Silicon Radial p-n Junction Micropillar Array Solar Cells ............................................................ 440
Kane J. Miller, Kevin M. Walsh, Xiao-an Fu 

 

Direct Conversion of Lignocellulosic Biomass to Drop-In Hydrocarbon Fuel ............................................................. 441
Xuejun Pan, Li Shuai 

 

A Method for Rapid Screening of Catalysts for Hydrodeoxygenation of Biomass Intermediates .............................. 442
David K. Johnson 

 

A Novel Reactive Distillation Approach for Producing 1,3-Dihydroxyacetone From Glycerol .................................. 443
Xi Hong, Omar McGiveron, Carl T. Lira, Dennis J. Miller 

 

Catalytic Oxidative Dehydration of Butanol Isomers: 1-Butanol, 2-Butanol and Isobutanol ..................................... 451
Ivan C. Lee 

 



Effects of Reaction Conditions On the Acid-Catalyzed Hydrolysis of Miscanthus Dissolved In An 
Ionic Liquid ........................................................................................................................................................................ 452

Sean J. Dee, Alexis T. Bell 
 

Secondary Thermochemical Xylo-Oligomer Hydrolysis of High-Solids Dilute-Acid Pretreatment 
Slurries ............................................................................................................................................................................... 453

Erik M. Kuhn, Joseph Shekiro, Nick J. Nagle, Richard T. Elander 
 

Physical Properties and Rheological Characteristics of Deasphalted Oil Produced From a Solvent 
Deasphalting Process ......................................................................................................................................................... 454

Jung Moo Lee, Ji Won Hwang, Sang Chul Shin, Hyun Wook Jung, Ki Bong Lee 
 

Asphaltene Instability Measured by Small-Angle Neutron Scattering.......................................................................... 455
Michael P. Hoepfner, Claudio Vilas Boas Favero, H. Scott Fogler 

 

Modeling of Asphaltene Deposition In a Vertical Tubing .............................................................................................. 457
Dmitry Eskin, John Ratulowski, Kamran Akbarzadeh, Simon Andersen 

 

Phase Behavior of Asphaltenes + Organic Diluents ........................................................................................................ 459
Kasra Nikooyeh, John M. Shaw 

 

Study of Asphaltene Precipitation From Brazilian Petroleum ...................................................................................... 462
Mara T. Fukunaga, Eduardo T. Iamazaki, Felipe M.R. Cardoso, Watson Loh, Paulo T.V. Rosa 

 

Characterization of Asphaltenes In Stock-Tank Oil and Prediction of Its Phase Behavior At Reservoir 
Conditions .......................................................................................................................................................................... 463

Francisco M. Vargas, Senthilmurugan Balasubramanian, Sameer Punnapala, Alfredo Halique, Sama Al Hallaq, 
Salama Al Marzouqi, Sara Al Hashmi, Ismail Alkhatib 

 

Development of New Redox Flow Battery Systems......................................................................................................... 464
Liyu Li, Wei Wang, Soowhan Kim, Vijayakumar Murugesan, Zimin Nie, Baowei Chen, Qingtao Luo, Feng Chen, 
Jun Liu, Jianzhi Hu, Gary Yang 

 

Study On Preparation and Characterization of the Composite Bipolar Plate for Vanadium Redox 
Flow Battery ....................................................................................................................................................................... 465

Xiao-feng Xie, Wenpin Wang, Jin-hai Wang, Shubo Wang, Yafei Lv, V.K Mathur 
 

Investigation On Electrode Reaction Mechanism for Vanadium Redox Flow Battery................................................ 469
Xiaofeng Xie, Chun Yang, Jinhai Wang, Yuming Shang, Shubo Wang, Zongqiang Mao, V.K Mathur 

 

Active Species Concentration Effects On Performance for a Non-Aqueous All-Vanadium Redox Flow 
Battery ................................................................................................................................................................................ 475

Aaron A. Shinkle, Alice E. S. Sleightholme, Levi T. Thompson, Charles W. Monroe 
 

Energy Storage and Generation From Thermopower Waves: Covalently Functionalized Thermal and 
Electrical Conduits ............................................................................................................................................................ 477

Joel T. Abrahamson, Changsik Song, Jennifer H. Hu, Jared M. Forman, Sayalee G. Mahajan, Nitish Nair, 
Wonjoon Choi, Eun-Ji Lee, Michael S. Strano 

 

Size and Structure of Asphaltene Aggregates in the Bubble Pressure Region ............................................................. 478
Jesés Leonardo AmundaraÌn Hurtado, Martin Chodakowski, Bingwen Long, John M. Shaw 

 

Destabilization and Aggregation Kinetics of Asphaltenes .............................................................................................. 483
Nasim Haji Akbari Balou, H. Scott Fogler 

 

Thermal Response During Rheological Transitions In Cyclopentane Hydrate-Forming Emulsions ......................... 484
Genti Zylyftari, Prasad U Karanjkar, Jae W Lee, Jeffrey F Morris 

 

Modeling of Reservoir Connectivity and Tar-Mat Using Gravity-Induced Asphaltene Compositional 
Grading............................................................................................................................................................................... 489

Sai R. Panuganti, Francisco M. Vargas, Anjushri S. Kurup, Walter G. Chapman 
 

Model Ranking Methodology for Accurate Pick-up Velocity Predictions to Initiate the Motion of Sand 
Particles At Low Sand Particle Concentration In Horizontal Single Phase Fluid Flow .............................................. 491

Frits Byron Soepyan, Selen Cremaschi, Cem Sarica, Hariprasad J. Subramani 
 

The Role of Cellulose Accessibility On Enzymatic Saccharification of Lignocelluloses .............................................. 492
Junyong Zhu, Zhiguang Zhu, Y.-H. Percival Zhang, Yonghao Ni, ZiBin He, Xiaolin Luo 

 

Structural Studies On Recrystallized Ionic-Liquid (IL) Treated Lignocellulosic Biomass ......................................... 493
Indira Samayam, B. Leif Hanson, Paul Langan, Christopher J. Barr, Constance Schall 

 

Kinetics and Mechanism of Cellulase Hydrolysis of Nanocrystalline Cellulose ........................................................... 494
Xiao Zhang, Xiaohui Ju 

 

Incremental Disassembling of Woody Biomass and Production of Biochemicals ........................................................ 495
Shijie Liu 

 

Effect of Steam Explosion On Degradability and Accessiblity of Loblolly Pine In Bioethanol 
Applications........................................................................................................................................................................ 496

Yuzhi Kang, Sang Beom Kim, Prabuddha Bansal, Dr Matthew Realff, Andreas S. Bommarius 
 

Change of Structure of Corncob with Dilute Acid and Lime Pretreatment and a Potential Process for 
Xylose Co-Production of Cellulosic Ethanol.................................................................................................................... 497

Jihong Li, Shizhong Li, Zhipei Yan, Qing LI, Liangcai Peng 
 



Green and High Efficient Enzyme Hydrolysis Process for Sweet Sorghum Bagasse ................................................... 498
Xinshu Zhuang, Wen Wang, Qiang Yu, Wei Qi, Qiong Wang, Xuesong Tan, Yu Zhang, Zhenhong Yuan 

 

Lifetime and Efficiency Studies of Zinc/Bromine Electrochemical Energy Storage In Large Scale 
Renewable Energy Applications ....................................................................................................................................... 499

Alex Bistrika, Eunice Naswali, Chianna Alexander, Hai-Yue Han, David Naviaux, Annette von Jouanne, Ted 
Brekken, Alexandre Yokochi 

 

Parametric Sensitivity of Reverse Electrodialysis for Electricity Production Using Salinity Gradient...................... 501
Rahul Patil, Glenn Lipscomb 

 

Energy Storage with Molten Metal Oxide ....................................................................................................................... 502
Sounak Roy, Ashay D. Javadekar, Abhimanyu Jayakumar, Douglas Buttrey, John Vohs, Raymond J. Gorte 

 

Evaluation of Organic Rankine Cycle Geothermal Power Plant and Considerations ................................................. 503
Kirtipal Barse, Michael D. Mann, William D. Gosnold, Hossein Salehfar 

 

Development and Testing of An Asymmetric Supercapacitor Based On a Carbon Foam Electrode 
Impregnated with Nickel Hydroxide................................................................................................................................ 504

Wen Nee Yeo, Tony N. Rogers, Bahne C. Cornilsen 
 

Effects of Annealing On Zr8Ni19X2 (X = Ni, Mg, Al, Sc, V, Mn, Co, Sn, La, Hf) for Ni/MH Battery 
Operation............................................................................................................................................................................ 506

Jean Nei, Kwo Young, Simon K. Y. Ng, Steven O. Salley 
 

Optimal Charge Rates for a Lithium Ion Cell................................................................................................................. 508
Saeed Khaleghi Rahimian, Sean Rayman, Ralph E. White 

 

Basic Model of Secondary Zinc Air Batteries to Quantify Environmental Impacts .................................................... 517
Daniel Schràder, Ulrike Krewer 

 

Novel O2/H2O-Selective Membrane for Metal/Air Batteries......................................................................................... 521
Wei Liu 

 

Author Index 




