
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-63439-038-5 

Energy and Transport  
Processes 2013 
 
 

San Francisco, California, USA 
3 – 8 November 2013 

 

Core Programming Area 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 
 
 
 

(35a) A Study of Channel Dimension Effect On Performance of Interdigitated Flow Field PEM Fuel 
Cells ........................................................................................................................................................................................ 1

Anthony Santamaria, Nathanial J. Cooper, Maxwell Becton, Jae Wan Park 
 

(35b) Polymer-Based Manufacturing of Microscale Fuel Cells ......................................................................................... 5
Adam S. Hollinger, Paul J. A. Kenis 

 

(35c) Preparation of Pt/C Catalyst By Particle ALD, Fuel Cell Electrode Fabrication and Testing .............................. 6
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 ............................................................................................................................................. 7

Jason Morgan, Ravindra Datta 
 

(35e) Hydrogen and Proton Exchange Membrane Fuel Cells for Transportation ........................................................... 8
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............................................ 9

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 ............................... 10
Wenpin Wang, Xiaofeng Xie, Yafei Lv 

 

(50a) Crosslinked Anion Exchange Membranes for Redox Flow Batteries .................................................................... 11
Min-Suk Jung, Janvier Parrondo, Christopher Arges, Vijay Ramani 

 

(50b) Challenges to Implementation of High-Rate Energy Storage in Military Applications ....................................... 12
John Heinzel, Jason Ostanek, Donald Hoffman, Ian Peek 

 

(50c) Novel Pt/TixM1-xO2 Nanocatalysts for Fuel Cells .................................................................................................. 13
Bing Joe Hwang, Van Thi Thanh Ho, Chun-Jern Pan, Wei-Nien Su 

 

(50d) A Tunable Hierarchical Porous Carbon Structure for Studying Electrochemical Energy 
Conversion............................................................................................................................................................................ 14

Kwong-Yu Chan, Chunzhen Yang 
 

(50e) High-Performance Electrodes for Hydroxide Exchange Membrane Fuel Cells ................................................... 17
Robert B. Kaspar, Michael Letterio, Kurt Jensen, Shuang Gu, Yushan Yan 

 

(50f) Capacitive Mixing in Porous Electrodes for Energy Production ............................................................................ 18
Jorge F. Gabitto, Costas Tsouris 

 

(65a) Templated Ordered Mesoporou Materials for Supercapacitors and Lithium Ion Batteries ............................... 19
Jinwoo Lee 

 

(65b) Reduced Graphene Oxide Wrapped FeS Nanocomposite for Lithium-Ion Battery Anode With 
Improved Performance ....................................................................................................................................................... 20

Ling Fei, Hongmei Luo 
 

(65c) Alkanethiol-Passivated Germanium Nanowires As High-Performance Anode Materials for 
Lithium-Ion Batteries .......................................................................................................................................................... 21

Hsing-Yu Tuan, Fang-Wei Yuan 
 

(65d) A Facile Microwave-Assisted Route to Co(OH)2 and Co3O4 Nanosheet for Li-Ion Battery .............................. 22
Gen Chen, Hongmei Luo 

 

(65e) Li Adsorption and Intercalation in Graphene, Graphite and Carbon Onions By Reaxff Reactive 
Force Field............................................................................................................................................................................ 23

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 ........................................................................................................................................... 24

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 .................................................................................................................................. 25

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

(65h) Multilayer Hybrid Electrodes of TiO2/Mwnt for Electrochemical Applications ................................................. 26
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.................................................................................................................................... 27

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



(103a) Towards the Development of Economic, High Specific Energy Metal-Air Batteries in Vehicle 
Propulsion Applications ...................................................................................................................................................... 28

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

(103b) Transient Interfacial Zinc Oxide Formation in Cycling Alkaline Batteries Detected Using 
Synchrotron X-Rays ............................................................................................................................................................ 29

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

(103c) Nonaqeous Electrolytes for Magnesium-Oxygen Batteries................................................................................... 30
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................................................................................................................................................................................ 31

Joseph Wokpetah 
 

(103e) Metal Complexes With Redox-Active Ligands As High Energy Density Nonaqueous Redox 
Flow Battery Electrolytes .................................................................................................................................................... 32

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

(103f) Lithium Air Rechargable Battery Challenges to Sustained Cycling .................................................................... 33
Keith Scott, Hua Cheng, Ukrit Sahapatsombut, Oloniyo Olubukun 

 

(103g) High Voltage Vanadium-Metal Hydride Hybrid Flow Battery As Electrochemical Energy ............................. 34
Chi-Ying Li, Guoming Weng, Kwong-Yu Chan 

 

(134a) Identifying Defect Sites in Lithium-Ion Battery Materials: Local Disorder in LiVPO4F and Its 
Influence On Bulk Properties ............................................................................................................................................. 36

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 ............................................................................................. 37

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................................................................................................................. 38

Xiaofeng Zhang, Ilias Belharouak 
 

(134d) Metal Fluoride/Graphene Composites for High-Performance Li-Ion Cathodes ................................................ 41
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................................................................................................................................................................................ 42

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 ............................................................................................................................................................................... 43

Cunyu Zhao, Lianjun Liu, Huilei Zhao, Ying Li 
 

(134g) Nanofiber-Based Cathode Electrocatalysts Supported On Carbon Substrates for Lithium-Air 
Rechargeable Batteries........................................................................................................................................................ 44

Yong Lak Joo, Jun Yin, Jangwoo Kim 
 

(134h) Low-Temperature Dehydrogenation From Aminoborane Complexes Under Carbon Dioxide 
Atmospheres......................................................................................................................................................................... 45

Jae W. Lee, Ran Xiong, Junshe Zhang 
 

(134i) Intermittent Electrical Energy Storage By Liquid Organic Hydrogen Carriers ................................................. 46
Wolfgang Arlt, Karsten Müller, Daniel Teichmann 

 

(134j) Synthesis of Nanoporous Palladium Powder With Controlled Pore and Particle Size for 
Hydrogen Storage Applications.......................................................................................................................................... 47

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

 

(157a) Fuel Processing of Logistic Fuels for SOFC-Based APU Systems........................................................................ 48
Tianli Zhu, David Tew, Sven T. Junker, Justin R. Hawkes, Mark D. Fokema, Richard Simmers 

 

(157b) Designing Artificial Photosynthesis Cells Under Various pH Conditions ........................................................... 49
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........................................................................................................................................ 51

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.......................................................................................................................................... 52

Ioannis Michos, Zhi Xu, Junhang Dong, Xuehong Gu 
 

(157e) Simulations and Analysis of Fuel Cell Catalyst Degradation for the Development of 
Standardized Test Protocols ............................................................................................................................................... 53

Srinivasan Raman, Jeevan Maddala, Brian Bullecks, Raghunathan Rengasamy 
 



(157f) Mathematical Model for Electrochemical Insertion of Lithium in Nanostructured Silicon 
Electrodes ............................................................................................................................................................................. 54

Sumitava De, Godfrey Sikha, Joseph Gordon 
 

(157g) Micro-Structural Optimization of MoO2-Based Anode for SOFC Applications................................................ 55
Byeong Wan Kwon, Oscar Marin-Flores, M. Grant Norton, Su Ha 

 

(182a) Economic and Engineering Assessment of Combined Heat and Power Fuel Cell Systems 
Installed in Commercial Buildings ..................................................................................................................................... 57

Kriston Brooks, Siva Pilli 
 

(182b) Systematic Approach for Energy Efficient Eco-Industrial Parks ........................................................................ 58
Mahmoud Bahy Noureldin, Saleh A Qahtani, Mana Owaidah, Abdulaziz Nutaifi 

 

(182c) The Potential Of Osmotic Membrane Dehumidification ...................................................................................... 60
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 ................................................................................................................................................................. 62

Dmitriy A. Sladkovskiy 
 

(182e) High Surface Area Zeolite Membrane for Efficient Bio-Fuel Production ........................................................... 63
Wei Liu 

 

(182f) Syngas Mass Transfer Analysis in a Hollow Fiber Reactor .................................................................................. 64
James J. Orgill, Randy S. Lewis, Hasan K. Atiyeh 

 

(182g) An Innovative Methanol Synthesis Process Using Self-Heat Recuperation ........................................................ 65
Yasuki Kansha, Masanori Ishizuka, Atsushi Tsutsumi 

 

(192a) Fabrication of Porous Carbon Nanofibers With Adjustable Pore Sizes As Electrodes for 
Supercapacitors ................................................................................................................................................................... 66

Chau Tran, Vibha Kalra 
 

(192b) Enhanced Energy Storage By Tunable Electrolyte Confinement in Structure-Directed CNT 
Arrays ................................................................................................................................................................................... 67

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 ............................................................................... 68

Dingshan Yu, Li Wei, Yuan Chen 
 

(192d) Multiwalled Carbon Nanotubes With Tuned Surface Functionalities for Electrochemical 
Energy Storage..................................................................................................................................................................... 69

Huige Wei, Hongbo Gu, Jiang Guo, Suying Wei, Zhanhu Guo 
 

(192e) Three-Dimensional Core@Shell Nanostructured Array for Microscale Electrochemical Energy 
Storage .................................................................................................................................................................................. 70

Yuanbing Mao, Xing Sun 
 

(192f) Microfabricated Nickel Oxide Supercapacitors Based On High Aspect Ratio Concentric 
Cylindrical Electrodes ......................................................................................................................................................... 71

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

(192g) Pretreatment Effects On Charge Storage of Early Transition-Metal Carbides and Nitrides............................ 72
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................................... 75
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 ......................................................................................................................... 76

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

(192j) Electrochemical Energy Storage of Magnetic Carbon Nanocomposites: Role of 
Magnetocapacitance and Magnetohydrodynamics ........................................................................................................... 77

Jiahua Zhu, Suying Wei, Zhanhu Guo 
 

(192k) Synthesis and Characterization of Orange Peel As Electrodes in Li-Ion Capacitors......................................... 78
Arenst Andreas Arie 

 

(229a) A Reduced Order Lithium ION Battery MODEL Based On Smoothed Unit STEP Functions ........................ 79
Roger Painter, Christin Staples, Lonnie Sharpe, S. Keith Hargrove 

 

(229b) Performance Characterization of Electron-Beam Lithography Patterned Nafion Membranes 
for Direct Methanol Fuel Cells ........................................................................................................................................... 80

Ayokunle Omosebi, Ronald S. Besser 
 

(229c) A Simple Analytical Model of a Regenerative Hydrogen Bromine Fuel Cell ...................................................... 81
Drew Martino, Ravindra Datta 

 

(229d) Importance of Ion-Ion Interactions in Membranes for All-Vanadium Redox Flow Batteries .......................... 82
Lucas Griffith, Sun Ung Kim, Hsun-Yi Chen, Charles W. Monroe 

 



(229e) Mechanistic Studies of Nonaqueous Li-O2 Electrochemistry............................................................................... 84
Bryan D. McCloskey 

 

(229f) Confined PFSA-Zeolite Proton Conducting Membrane: The Effects of Confinement and 
Zeolite-Type ......................................................................................................................................................................... 85

Viola Sim, Ho Yee Poon, Wei Han, Felicia Febriana Budihardjo, King Lun Yeung 
 

(229g) CFD Based Design of Planar SOFC for Improvement in Performance .............................................................. 86
Tapobrata Dey, Debanand Singdeo, Prakash C. Ghosh, Manaswita Bose, Rajendra N. Basu 

 

(283a) Modeling Hydrogen Transport Into Palladium Hydride With Detailed Surface Reaction 
Chemistry ............................................................................................................................................................................. 87

Maher Salloum, Scott C. James, David B. Robinson 
 

(283b) Catalytic Aqueous Phase Reforming of Pine Wood, Switchgrass and Wastepaper for H2 and 
Biocrude Production............................................................................................................................................................ 88

Richa Tungal, Kirk Ohlsen, Rajesh Shende 
 

(283c) A Computational Study of the NaBH4 Hydrolysis Reaction for Hydrogen Production..................................... 89
Ping Li, Graeme Henkelman, J. Karl Johnson 

 

(283d) Metal Organic Framework for Hydrogen-Storage Applications ......................................................................... 90
Debjyoti Sahu, A. Verma, Sasidhar Gumma 

 

(283e) First Principles Investigation of Ternary and Higher Metal Hydrides for High Temperature 
Tritium Sequestration Application .................................................................................................................................... 91

Kelly Nicholson, David Sholl 
 

(283f) Evaluation of the EOR Potential in Shale Oil Reservoirs By Water and Gas Flooding...................................... 92
Ke Chen, James Sheng 

 

(283g) Component Development for the Reformer Steam Iron Process for Decentralised Sustainable 
Hydrogen Production .......................................................................................................................................................... 93

Stephan Nestl, Gernot Voitic, Martin Geymayer, Viktor Hacker 
 

(283h) Bio-Hydrogen Production By Mixed Bacteria From Anaerobic Sludge With Different 
Combined Pretreatment Methods ...................................................................................................................................... 95

Hong Sui, Mengjia Wu, Ruiling Zhang, Xingang Li 
 

(330a) Adsorption of the Compounds Encountered in Monosaccharide Dehydration in Zeolites ................................ 97
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...................................................................................................................................................................... 99

Won Cheol Yoo, Nafiseh Rajabbeigi, Elizabeth E. Mallon, Michael Tsapatsis, Mark A. Snyder 
 

(330c) Separation of Lignin From Hydrolyzates By Flocculation Using PEO Polymers ............................................. 100
Bandaru V. Ramarao, Rakesh Yasarla, V. Gnanavel 

 

(330d) Fractionation and Recovery of Lignin and Xylan From Alkali Liquors – Characterization for 
Biorefinery Processes......................................................................................................................................................... 101

Ryan J. Stoklosa, David Hodge 
 

(330e) Novel Catalytic Membranes for Combined Biomass Hydrolysis and Sugar Recovery .................................... 102
Alexandru Avram, Jing Lei, Xianghong Qian, S. Ranil Wickramasinghe, Andre Beier 

 

(330f) Optimization of An Extractive Distillation With Mixed Solvents As Entrainer................................................ 103
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..................................................................................................................................................... 104

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

(338a) Hierarchically Structured Nanomaterials for High Density Gas Storage and Compression........................... 105
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................................................................................ 106

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 .............................................................................................................................. 107

Christopher Loeb, Goran N. Jovanovic 
 

(338d) Core-Shell Ferrite Nanoparticles for Hydrogen Production From Thermochemical Water-
Splitting Process................................................................................................................................................................. 108

Vinod S. Amar, Jan A. Puszynski, Rajesh Shende 
 

(338e) Fabrication of Photovoltaic Thermal Water Electrolyzer for Hydrogen Production....................................... 109
Muhammed E Oruc, Ralph G. Nuzzo 

 

(338f) High Temperature Steam Electrolysis in Hydrogen Production ........................................................................ 110
Chen Chen 

 

(338g) Hydrogen Production By Methanol Reforming in the Gradient Micro-DBD Plasma Reactor ....................... 111
Wang Baowei, Ge Wenjie Ge, Duan Xiaofei 

 



(338h) H2 Storage in Adsorbents With Various Porous Structure................................................................................ 113
Kean Wang 

 

(420a) Drop-in Fuels Production From Biofeedstocks Using the Current Refinery Infrastructures ......................... 114
Maoqi Feng 

 

(420b) Saccharification of Miscanthus × Giganteus With Dilute Nitric Acid ............................................................... 115
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 ...................................................................... 116
Yogesh Koirala, Stephanie Villano, Hans-Heinrich Carstensen, Anthony M. Dean 

 

(420d) A Catalytic Hydrotreatment Model for Plant Oils and Bio-Oils to Green Diesel............................................. 118
Michael Mullins, David R. Shonnard, Lilu Funkenbush 

 

(420e) Catalytic Deoxygenation of Butyric Acid Derived From Biomass for Production of Jet Fuel ......................... 119
Shaima Nahreen, Ram B. Gupta 

 

(420f) A Kinetic Model for the Enzymatic Hydrolysis of Lignocellulose for Ethanol Production .............................. 120
Oscar Rosales, Heather L. McKenzie-Trajano, Sheldon Duff, Dusko Posarac 

 

(420g) Biodiesel Production Using Continuous Flow Ultrasonic Reactor ..................................................................... 121
Ajay Kumar, D. V. Naik, Neeraj Atrey, Savita Kaul 

 

(444a) Novel Catalysts and Reactor Concepts for Sustainable Processes: the Use of LCA Data in 
Process Design.................................................................................................................................................................... 124

Polina Yaseneva, Alexei Lapkin 
 

(444b) Techno-Economic and Environmental Assessment of Ionic Liquid-Based Biorefineries ................................ 127
Sara Giarola, Nilay Shah 

 

(444c) Optimal Simultaneous Production of Bio-Ibutene and Bioethanol From Switchgrass..................................... 129
Mariano Martín, Ignacio E. Grossmann 

 

(444d) Synthesis and Design of Biorefinery Processing Networks With Uncertainty and Sustainability 
Analysis............................................................................................................................................................................... 131

Peam Cheali, Krist V. Gernaey, Gürkan Sin 
 

(444e) Ecosystems As Unit Operations for Innovative and Sustainable Process Design.............................................. 133
Bhavik R. Bakshi, Robert A. Urban, Guy Ziv 

 

(444f) Process Analysis of Continuous Catalytic Gasification As a Waste to Energy Alternative .............................. 134
Charles F. Tillie, Melissa J. Riedthaler, Shreya Adhikari, Stephen A. Reeves, Jorge E. Gatica 

 

(477a) Remediation of Diesel-Contaminated Soil With a Biostimulation and Bioaugmentation Joint 
Process ................................................................................................................................................................................ 135

Xiaosen Li, Diannan Lu, Liu Zheng 
 

(477b) Electrically Enhanced Contaminant Degradation in Sediment Caps ................................................................ 136
Ruiling Zhang 

 

(477c) pH-Dependent Transport of Energy By-Products in the Subsurface ................................................................ 137
Valentina Prigiobbe, Marc Hesse, Steven Bryant 

 

(477d) Experimental Investigation Using a Contaminant-Monitoring Sytem in Storm Drains: A 
Dichotomous Preliminary Risk Assessment .................................................................................................................... 139

Dana Lackey, Robert W. Peters 
 

(477e) Innovative Polymer Quantification and Management At a Large Scale Remediation Project........................ 143
Scott Grieco, Adam Redding, Nonnie Lim 

 

(477f) Agile Multiple Water Network Designs for Soluble Contaminant Transport Identification and 
Site Remediation ................................................................................................................................................................ 144

Tianxing Cai, Qiang Xu 
 

(477g) Modeling Electrokinetic-Soil Cleaning By Spatial Averaging ............................................................................ 145
Rocio Tijaro-Rojas, Pedro E. Arce 

 

(477h) Dynamics, Source Diagnosis, and Risk Assessment of Persistent Organic Pollutants in Water 
and Sediments of the Urban Aquatic Bodies ................................................................................................................... 146

Rahul Kumar 
 

(477i) Mass Transfer and Reaction Kinetics Limitations in Hazardous Waste (Organic and Metal) 
Treatment ........................................................................................................................................................................... 149

Ramesh Chawla, Jude Ighere, Jacob Mlusu, Anthony Farrell 
 

(477j) A Simulation Of Weathering Of Colombian Crude Oils In The Colombian Caribbean Sea ........................... 150
Juan Ramírez, Aura Merlano, Juan Guerrero-Gallego, Daniel Peláez, Juan Hernandez, Andres Osorio, Alejandro 
Molina 

 

(477k) Increasing Strength of Thickened Oil Sand Tailings with Geopolymers .......................................................... 153
Yuming Xu, Shahrad Karimi 

 

(677a) Study Of Hydroden Production By Photofermentation From Different Organic ACID As 
Substrate............................................................................................................................................................................. 154

Thamayne V. Oliveira, Felipe Segismundo Oliveira, Thiago M. Sousa, Juliana S. Ferreira, Fabiana R. X. Batista, 
Vicelma L Cardoso 

 



(677b) Influence Of pH, Ammonium and Iron On The Hydrogen Production By Microbial 
Consortium......................................................................................................................................................................... 155

Betania B. Romão, Julia G. Santos, Felipe Segismundo Oliveira, Juliana S. Ferreira, Fabiana R. X. Batista, 
Vicelma L Cardoso 

 

(677c) Monitoring of Gaseous Sulfur Species in a Modified Sulfur-Iodine Thermochemical Water 
Splitting Cycle in a Hydrophobic Ionic Liquid ............................................................................................................... 156

Kevin Caple 
 

(677d) The Water Splitting Kinetics of Two-Step Solar Thermochemical Process With CeO2.................................. 157
Darwin Arifin, Anthony H. McDaniel, Alan W. Weimer 

 

(677e) Oxidation/Reduction Kinetics of Fe Particles in a ZiO2/ SiO2 Fluidized Bed................................................... 158
Benjamin Greek, Nicholas Auyeung, Luca Imponenti, James Klausner 

 

(677f) Hydrogen Fueling Stations: Optimization of Fill-Up Process ............................................................................. 159
Fernando Olmos, Vasilios Manousiouthakis 

 

(703a) Isolation, Identification and Characterization of High CO2 Tolerant Microalgae for Efficient 
CO2 Sequestration From Two Different Locations of India .......................................................................................... 160

Aloke Kumar Ghoshal 
 

(703b) Complex Energy System Which Combined Photovoltaic Power Generation With Electric 
Industrial Vehicle-Case Study of Maniwa SMART Factory- ........................................................................................ 162

Ayako Shimizu, Yuu Notoji, Tsuguhiko Nakagawa 
 

(703c) Multi-Objective Optimization of Bioelectricity Supply Chain With Life Cycle Assessment and 
Social Impact Analysis ...................................................................................................................................................... 163

Maxim Slivinsky, Dajun Yue, Fengqi You 
 

(703d) Techno-Economic Modeling and Analysis of Energy Storage Options for a Self-Sustained Solar 
PV Array ............................................................................................................................................................................ 165

Brian A. Peterson, Joseph D. Smith 
 

(703e) Solar Electricity Generation System With Combined Energy Storage and Steam Generation....................... 166
Rong Xu, Theodore Wiesner 

 

(703f) Thin-Film Composite Membranes for Osmotic Power Generation.................................................................... 167
Xue Li, Tai-Shung Chung, Rui Chin Ong 

 

Author Index 




