
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-7642-2 

Advances in Fossil Energy  
R&D 2018 

Pittsburgh, Pennsylvania, USA 
28 October - 2 November 2018 

 

Topical Conference at the 2018 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© (2018) by AIChE 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2019) 
  
For permission requests, please contact AIChE 
at the address below. 
  
AIChE 
120 Wall Street, FL 23 
New York, NY 10005-4020 
 
Phone:  (800) 242-4363 
Fax:  (203) 775-5177 
 
www.aiche.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

(11a) Fabrication and Field Testing of Spiral-Wound Membrane Modules for CO2 Capture from Flue 
Gas .......................................................................................................................................................................................... 1

Witopo Salim, Varun Vakharia, Yuanxin Chen, Dongzhu Wu, Yang Han, W. S. Winston Ho 
 

(11b) Low Viscosity Water-Lean Diamine Solvents for Carbon Dioxide Capture........................................................... 2
Phillip K. Koech, Deepika Malhotra, Manh Nguyen, David J. Heldebrant, Andy J. Zwoster, Vassiliki-Alexandra 
Glezakou, Feng Zheng, Roger Rousseau 

 

(11c) High Swing Capacity MIL-101(Cr) Fiber Sorbents for Sub-Ambient CO2 Capture Via RCPSA ........................ 3
Stephen J. A. Dewitt, Rohan Awati, Matthew Realff, David S. Sholl, Ryan Lively 

 

(11d) Carbon Dioxide Capture By an Electrochemically-Mediated Amine Regeneration .............................................. 4
Mohammad Rahimi, Miao Wang, Subrahmaniam Hariharan, Michael Massen-Hane, T. Alan Hatton 

 

(11e) Layer-By-Layer Functional Thin Film Coatings for Enhanced Light Gas Separations ........................................ 5
Benjamin Wilhite, Jaime C. Grunlan 

 

(11f) Facilitated Transport Membranes for Hydrogen Purification from Coal-Derived Syngas.................................... 6
Yang Han, W. S. Winston Ho 

 

(11g) Novel Membranes for CO2 concentration and Carbon Capture.............................................................................. 7
Ning Shangguan, Kenneth J. Pennisi 

 

(11h) Process Development of Novel Sub-Ambient Membrane Processes for CO2 Capture ........................................... 8
Jin-Kuk Kim, Sunghoon Lee, Seokwon Yun 

 

(58a) U.S. DOE National Energy Technology Laboratory: Carbon Capture R&D Program's New 
Direction for Operational Versatility ................................................................................................................................... 9

J. D. Figueroa, Lynn Brickett, Kanwal Mahajan 
 

(58b) Highlights of Collaboration between the U.S.DOE Carbon Capture Simulation for Industry 
Impact Program and the Discovery of Carbon Capture Substances and Systems Initiative ........................................ 10

Michael S. Matuszewski, Benjamin P. Omell, David C. Miller, Debangsu Bhattacharyya, Rebecca Siegelman, 
Jeffrey R. Long, Charles J. Freeman, Zhijie Xu, Joshuah Stolaroff 

 

(58c) Process Modeling and Experimental Studies of a Diamine-Appended Metal-Organic Framework 
for CO2 Capture................................................................................................................................................................... 11

Ryan Hughes, Goutham Kotamreddy, Debangsu Bhattacharyya, Michael S. Matuszewski, Rebecca Siegelman, 
Jeffrey R. Long 

 

(58d) Analysis of Different Solvent Performance in UKy-CAER's 0.7 MWe CO2 Capture Pilot Plant ....................... 12
Reynolds A. Frimpong, Heather Nikolic, Jonathan V. Pelgen, Kunlei Liu 

 

(58e) In-Situ Gasification Chemical Looping Combustion vs. Chemical Looping with Oxygen 
Uncoupling: Exergy Comparison for Power Generation with CO2 Capture.................................................................. 13

Yitao Zhang, Andrew Tong 
 

(58f) The Development of Machine Learning, Group Contribution and Molecular Modeling 
Approach to Screen Physical Solvents for Gas Separation .............................................................................................. 14

Wei Shi, Megan Macala, Robert L. Thompson, Surya Tiwari, Kevin P. Resnik, Nicholas Siefert, David Hopkinson 
 

(58g) Towards the Development of a Solvent Screening Tool for CO2 Capture Using Molecular 
Thermodynamics ................................................................................................................................................................. 15

Luis M. C. Pereira, F. Llovell, Ismail I. Alkhatib, Lourdes F. Vega 
 

(58h) Systematic Design of Phase-Change Solvents for Post-Combustion CO2 Capture Based on 
Advanced Thermodynamics and Holistic Sustainability Assessment.............................................................................. 16

Athanasios I. Papadopoulos, Gulnara Shavalieva, Felipe Perdomo-Hurtado, Panos Seferlis, Stavros 
Papadokonstantakis, Claire S. Adjiman, Amparo Galindo, George Jackson 

 

(120b) 2018 Outlook for Energy: A View to 2040 ............................................................................................................. 17
Theodore J. Wojnar Jr. 

 

(120c) Energy Decarbonisation Scenarios ......................................................................................................................... 18
Kamel Ben Naceur 

 

(120a) Fundamental Research Needs to Advance Energy Technologies ......................................................................... 19
Bruce Garrett 

 

(147a) An Overview of Recent Efforts Under the Department of Energy's Carbon Storage Program: 
Moving CCS Towards Commercialization ........................................................................................................................ 20

Mary Sullivan, Erik Albenze, Kanwal Mahajan, Traci Rodosta 
 

(147c) Chemical Impacts of CO2 Intrusion into Heterogeneous Caprock ...................................................................... 21
Ting Xiao, Brian McPherson, Nathan Moodie, Trevor Irons, Wei Jia, Richard Esser 

 



(147d) Implementing and Validating Active Reservoir and Brine Management Strategies for the 
Enhancement of the Geologic Storage of Carbon Dioxide: An Update........................................................................... 22

David Nakles, John A. Hamling, Ryan J. Klapperich 
 

(147e) Evolution of Transport and Mechanical Properties of Mt Simon Sandstones Due to Interaction 
with Brine/CO2..................................................................................................................................................................... 23

Zhuofan Shi, Lin Sun, Kristian Jessen, Theodore Tsotsis 
 

(147f) Optimization of CO2-Enhanced Oil Recovery with CO2 Storage in a Mature Oil Field ................................... 24
William Ampomah, Robert Balch, Robert Will, Reid Grigg, Martha Cather 

 

(147g) How Much Oil and CO2? at What Cost? Bounding the Quantities of Produced Oil and Stored 
CO2 from CO2 EOR in Conventional Oil Fields in the United States ............................................................................. 25

David Morgan, Donald Remson, Tim Grant 
 

(187b) Ultra-Deep Desulfurization of Low-Sulfur Gasoline By Selective Adsorption of Trace 
Mercaptans over Supported Metal Oxides ........................................................................................................................ 26

Cuiting Yang, Guang Miao, Zhong Li, Jing Xiao 
 

(187c) Catalytic Adsorptive Desulfurization (CADS) of Diesel Using Industrial-Grade MCM-41............................... 27
Xiong Dai, Guang Miao, Zhong Li, Jing Xiao 

 

(187f) Evolution of CO2 Storage Capacity Associated with Geochemical Reactions in Subsurface ............................. 28
Wei Jia, Ting Xiao, William Ampomah, Nathan Moodie, Brian McPherson 

 

(187g) Quantitative Analysis of the Influence of Capillary Pressure on Geologic Carbon Storage 
Forecasts. Case Study: CO2-EOR in the Anadarko Basin, Texas.................................................................................... 29

Nathan Moodie, William Ampomah, Wei Jia, Jason Heath, Brian McPherson 
 

(187h) Measurement and Calibration of Self-Sealing Rate of Fractures in Geological CO2 Storage: 
Case Study of a Natural Analog ......................................................................................................................................... 30

Vivek Patil, Brian McPherson, Edward Trujillo, Hyukmin Kweon 
 

(187q) New Data and Models to Avoid Cryogenic Solids Formation in LNG Production............................................. 31
Arman Siahvashi, Saif Zs. Al-Ghafri, Brendan F. Graham, Eric F. May 

 

(187i) An Innovative Technology for the Production of Value Added Chemicals Using Fischer 
Tropsch Synthesis ................................................................................................................................................................ 32

Syed Ali Zeeshan Gardezi 
 

(187j) Strongly Coupled Co@CoOx Nanoparticles and Layered Perovskite As a Highly Stable and 
Efficient Cathode for Solid Oxide Electrolysis Cells......................................................................................................... 33

Yongdan Li 
 

(187k) Bimetallic Pd-Cu Catalysts for CO2 Hydrogenation to Methanol ....................................................................... 34
Xiao Jiang, Xiaowa Nie, Xinwen Guo, Krista S. Walton, Chunshan Song 

 

(187l) Energy Analysis of Non-Aqueous Solvents (NASs) for CO2 Capture Process ..................................................... 35
Aravind V. Rayer, Paul Mobley, Vijay Gupta, Jak Tanthana, Mustapha Soukri, Marty Lail, S. James Zhou 

 

(187m) Microwave Assisted Lignin Depolymerization Using Deep Eutectic Solvents ................................................... 36
Pranjali Muley, Dorin Boldor, Jian Shi, Bert C. Lynn 

 

(187n) Enhanced Gasification Reactor Designs for Maximizing Gas-Particle Interaction............................................ 37
Quang Truong, Srujan Rokkam, Matt Flannery 

 

(187o) Modeling the Decomposition Kinetics of the Gas Hydrates in Porous Medium ................................................. 38
Avinash V. Palodkar, Amiya Kumar Jana 

 

(187p) Modeling Phase Equilibrium with Wong-Sandler Mixing Rule for Ternary CO2/H2/C2H6 
Hydrates ............................................................................................................................................................................... 39

Niraj Thakre, Amiya Kumar Jana 
 

(235i) The U.S. Department of Energy's R&D Program for Carbon Use and Reuse .................................................... 40
Lynn Brickett, John Litynski 

 

(235a) Enabling a Solid-State Carbon Dioxide Distribution Network ............................................................................ 41
Kevin Blinn, Daniel Kopp, Jun Wang, Richard E. Riman 

 

(235b) Plasma and Fluidic Oscillation Assisted Electrolysis of CO2................................................................................ 42
Rachael H. Rothman, Ann V. Call, Tom Butterworth, Thomas Holmes, Lik Hang Hugo Tse, Pratik Desai, William 
B. Zimmerman 

 

(235c) Treatment and Extraction of Metals from Electronic Wastes Using a Novel Solvent Containing 
Supercritical CO2................................................................................................................................................................. 43

Emily Hsu, Ah-Hyung Alissa Park, Alan C. West, Katayun Barmak 
 

(235e) A CO2 Utilization Approach Towards the Synthesis of Terephthalic Acid ......................................................... 44
Samuel Thompson, Marty Lail, Qinghe Zheng, Thomas Gohndrone 

 

(235f) Catalytic CO2 Hydrogenation to C2
+ Hydrocarbons.............................................................................................. 45

Wenjia Wang, Xiaoxing Wang, Xiao Jiang, Chunshan Song 
 

(235g) Effect of CO2 Source and Concentration on the Catalyst Performance and Economics of 
Ethane Oxidative Dehydrogenation to Ethylene ............................................................................................................... 46

Jadid E. Samad, Amit Goyal 
 



(235h) Utilization of CO2 Towards Solar Fuel Production Via Ferrite Based Redox Reactions................................... 47
Rahul Bhosale, Gorakshnath Takalkar, Aliya Banu, Fares AlMomani, Anand Kumar, Majeda Khraisheh 

 

(274a) Efficient Selection of Conventional and Phase-Change CO2 Capture Solvents Based on 
Nominal and Off-Design Process Operation...................................................................................................................... 57

Theodoros Zarogiannis, Athanasios I. Papadopoulos, Ioannis Tsivintzelis, Panos Seferlis 
 

(274b) Modular CO2 Capture from Distributed Oilfield Engines ................................................................................... 59
Joseph Moate, Tony Neumayer, Phil Dipietro, Charles Womble 

 

(274c) Application of Dynamic Reduced-Order Modeling and Advanced Process Control on UKy-
CAER CO2 Capture Pilot Plant Using CCSI Tools .......................................................................................................... 60

Priyadarshi Mahapatra, Jinliang Ma, Benjamin P. Omell, Michael S. Matuszewski, Jonathan V. Pelgen, Kunlei 
Liu 

 

(274d) An Optimization-Based Methodology for the Reduction of Gas Flaring in Shale Oil Production.................... 61
A. J. C. Vergara, Natalie J. Pekney 

 

(274e) Techno-Economic System Analysis for SOFC/GT Hybrid System Accounting for Degradation 
Effects ................................................................................................................................................................................... 62

Haoxiang Lai, Thomas A. Adams II 
 

(274f) Coal Drying, Mercury Removal, and Stabilization Using Heat from a Nuscale Small Modular 
Reactor ................................................................................................................................................................................. 63

Ying Wang, William C. Schaffers, David A. Bell, Jong Suk Kim, Richard Boardman 
 

(274g) Optimal Design of Gas-Fired Moving-Bed Chemical Looping Combustion Systems......................................... 64
Anca Ostace, Chinedu O. Okoli, Andrew Lee, Anthony P. Burgard, Debangsu Bhattacharyya, David C. Miller 

 

(311a) The Impact of Shale Gas and Oil on the Chemical Industry ................................................................................ 65
Jeffrey J. Siirola 

 

(311b) Sustainable Energy and Chemicals: Past, Present, and Future ........................................................................... 66
Joseph B. Powell 

 

(311c) Disruptions: What the Future May Hold ............................................................................................................... 67
Scott F. Mitchell 

 

(311d) Geopolitical Factors Influencing the Evolution of the Chemical Industry.......................................................... 68
David West 

 

(311e) Agility & Resilience: How to Maintain Career Competitiveness in the Changing Chemical 
Industry ................................................................................................................................................................................ 69

Antonis Papadourakis 
 

(322a) Catalytic Aromatization of Bio-Derived Liquid Under Methane Environment ................................................. 70
Aiguo Wang, Danielle Austin, Hua Song 

 

(322b) Wave LiquefactionTM Processing of Carbon Materials for the Production of Value-Added 
Chemicals and Feedstocks: Spectroscopic Diagnostics and Material Characterization ................................................ 71

Randy Vander Wal, Arupananda Sengupta, Madhu Singh, Kurt Zeller, George Skoptsov 
 

(322c) Hydrocarbon Chain Growth Via a Nonthermal Electrical Plasma Microreactor .............................................. 74
Ian Reddick, Goran Jovanovic, Alexandre Yokochi, Nick Auyeung, Matthew Young Coblyn, Yu Miao, Omar 
Mohamed, Adam Shareghi, Andrew Traverso, Anthony Pyka 

 

(322d) Combined Experimental and Density Functional Theory Studies on the Modified SrTiO3 
Catalysts for Oxidative Coupling of Methane ................................................................................................................... 75

Seo Yeon Lim, Jae-Wook Choi, Dong Jin Suh, Kwang Ho Song, Hyung Chul Ham, Jeong-Myeong Ha 
 

(322e) Process Technology Assessment for Mega Scale Projects ..................................................................................... 76
Yizu Zhu, Mohammad Shafiei 

 

(370b) Catalyst Development for Natural Gas Monetization ........................................................................................... 77
Daniyal Kiani, Sagar Sourav, Lohit Sharma, Israel E. Wachs, Jonas Baltrusaitis 

 

(370c) Catalytic Wall Reactor for Non-Oxidative Methane Conversion......................................................................... 78
Su Cheun Oh, Dongxia Liu 

 

(370d) Exploring Strategies to Improve Yields of Oxidative Coupling of Methane in a Chemical 
Looping System.................................................................................................................................................................... 79

Deven Baser, Zhuo Cheng, Sourabh Nadgouda, Lang Qin, Liang-Shih Fan 
 

(370e) Metal-Mediated Transient Hydrogen Scavenging for Enhanced Aromatics Yield during Non-
Oxidative Methane Aromatization on Mo/H-ZSM-5 Catalysts ....................................................................................... 80

Anurag Kumar, Aditya Bhan 
 

(370f) Promotional Effect of Cr in Mo2CA catalyst Supported on Sulfated Zirconia for Methane 
Dehydroaromatization ........................................................................................................................................................ 81

Ashraf Abedin, Swarom Kanitkar, Srikar Bhattar, Jim Spivey 
 

(370g) Engineering Fe-HZSM-5 for Methane Dehydroaromatization ............................................................................ 82
Yifan Deng, Yu-Chieh Cheng, Yahui Yang, Yungchieh Lai, G. Veser 

 



(370h) Magnesium Vanadate Catalyzed Oxidative Dehydrogenation of Ethane to Ethylene Using CO2 
As a Soft Oxidant ................................................................................................................................................................. 83

Chinmoy Baroi, Harry W. Rollins, Rebecca Fushimi 
 

(370i) Chemical Looping for the Oxidative Cracking of Shale Condensates .................................................................. 84
Luke Neal, Vasudev Pralhad Haribal, Fanxing Li 

 

(430a) The U.S. Department of Energy's Fossil Energy Research and Development Priorities ................................... 85
Steven Winberg 

 

(430b) Low-Carbon Solution to Xtl&c and Its Progress of Key Technologies ............................................................... 86
Yuhan Sun 

 

(430c) The Global Energy Challenge: What's Ahead ....................................................................................................... 87
Robert C. Armstrong 

 

(430d) Advanced Modeling and Optimization for Future Generation Energy Systems ................................................ 88
Lorenz T. Biegler 

 

(439a) High Purity Hydrogen Production in a 10 kWth Fixed Bed RESC Prototype System........................................ 89
Sebastian Bock, Robert Zacharias, Viktor Hacker 

 

(439b) High Purity Syngas and Hydrogen Coproduction from Natural Gas Using Cu-Fe Based Metal 
Oxides in a Chemical Looping System ............................................................................................................................... 90

Sourabh Nadgouda, Mengqing Guo, Liang-Shih Fan 
 

(439c) Process System Analysis of a High-Pressure Chemical Looping Based Hydrogen Production 
System................................................................................................................................................................................... 91

Mandar Kathe, Frank Kong, Kate Clelland, Tyler Christeson, Andrew Tong, Liang-Shih Fan 
 

(439d) Methane to Syngas By Chemical Looping Using FE-NI Oxygen Carriers: Reactor Design and 
Process Modeling ................................................................................................................................................................. 92

Hari C. Mantripragada, G. Veser 
 

(439e) Dry Reforming of Methane Over Ni Based Lanthanum Zirconate Pyrochlore Catalysts: 
Deactivation Study............................................................................................................................................................... 93

Srikar Bhattar, Swarom Kanitkar, Ashraf Abedin, Dushyant Shekhawat, Daniel J. Haynes, Jim Spivey 
 

(439f) Pressure Dilution, a New Method to Prepare a Stable Ni/Fumed Silica Catalyst for the Dry 
Reforming of Methane to Produce Hydrogen ................................................................................................................... 94

Eduardo E. Wolf, V. Danghyan, S. Calderon Novoa, A. Mukasyan 
 

(439g) A Novel Carbon-Resistant Perovskite Catalyst for Hydrogen Production Using Methane Dry 
Reforming............................................................................................................................................................................. 95

Feraih Alenazey, Yousef Alyousef, Raja Al Otaibi, Adesina Adesoji A., Faisal Alotaibi, Bandar Alotaibi, Ghzzai 
Almutairi, Dai-Viet N. Vo 

 

(514a) Water-Gas Shift Reactor for Fuel Cell Systems: Stable Operation for 5000 Hours........................................... 96
Joachim Pasel, Remzi Can Samsun, Andreas Tschauder, Ralf Peters, Detlef Stolten 

 

(514b) Enhancements on Diesel Autothermal Reformer for Low-Temperature Solid Oxide Fuel Cell 
Integration............................................................................................................................................................................ 97

Minseok Bae, Hyungjun Cheon, Jiwoo Oh, Joongmyeon Bae, Sai P. Katikaneni 
 

(514c) Rapid Production of High-Purity Hydrogen Fuel from Liquid Hydrocarbon Fossil Fuels ............................... 98
Xiangyu Jie, Peter P. Edwards, Tiancun Xiao 

 

(514d) Hydrogen Production from Liquid Hydrocarbons with Process Intensification - a Case Study....................... 99
Jaemyung Lee, Jae Young Yoo, Joongmyeon Bae, Aadesh X. Harale, Sai P. Katikaneni 

 

(514e) The Effect of Catalytic Metal on the Activity of Lanthanum Zirconate Pyrochlore Under Low 
S/C Methane Reforming Conditions ................................................................................................................................ 100

Daniel J. Haynes, Dushyant Shekhawat, David Berry, Jim Spivey 
 

(514f) Hydrogen Production through Diesel Steam Reforming: Process Intensification Using 
Structured Thermo-Neutral Reforming Catalyst ........................................................................................................... 101

Shakeel Ahmed, Sai P. Katikaneni, Aadesh X. Harale 
 

(514g) High Temperature Catalyst Development and Testing for Low Cost and Efficient Solar Driven 
Sulfur-Based Hydrogen Production ................................................................................................................................. 102

Birendra Adhikari, Daniel M. Ginosar, Fahim Rahman, Weijian Diao, John Meynard M. Tengco, John Monnier, 
Claudio Corgnale 

 

(514h) Technoeconomic Study of Advanced H2 Production Technologies: Membrane-Supported H2O 
Splitting, Thermochemical Redox H2O Splitting and Fuel-Assisted H2O Electrolysis ................................................ 103

Xiao-Yu Wu, Ahmed F. Ghoniem 
 

(570a) Microwave Chemistry............................................................................................................................................ 104
Dushyant Shekhawat, Mark W. Smith, Victor Abdelsayed, Christina Wildfire 

 

(570b) Low-Temperature Microwave Plasma Conversion of Methane to Higher Hydrocarbons .............................. 105
George Skoptsov, Kurt Zeller, Randy Vander Wal 

 

(570d) Catalyst Design for Microwave-Assisted Dry Reforming of Methane............................................................... 106
Christopher Marin, Douglas R. Kauffman 

 



(570e) Techno-Economic Analysis of Direct Non-Oxidative Conversion of Shale Gas Via Non-
Thermal Microwave (MW) Plasma Catalysis ................................................................................................................. 107

Chirag Mevawala, Jianli Hu, Debangsu Bhattacharyya 
 

(570f) Novel Microwave Assisted Ammonia Synthesis By Methane and Nitrogen Under Atmospheric 
Pressure .............................................................................................................................................................................. 108

Xinwei Bai, Sarojini Tiwari, Brandon Robinson, Jianli Hu 
 

(570g) Spectroscopic and Microscopic Characterization of Nanographene Product By Microwave-
Assisted Plasma-Mediated Methane Pyrolysis ................................................................................................................ 109

Randy Vander Wal, Madhu Singh, Arupananda Sengupta, Kurt Zeller, George Skoptsov 
 

(570h) Performance of Microwave-Assisted Catalysis for Production of Upgraded Pyrolysis Bio-Oil 
from Poplar Species in a Continuous-Flow System ........................................................................................................ 112

Dorin Boldor, Cosmin Marculescu, Razvan N. State, Mariana Patrascu 
 

(633a) Recovering Rare Earth Elements from Coal-Based Materials........................................................................... 113
Mary Anne Alvin 

 

(633b) Transmission Electron Microscopy Observations of Rare Earth Minerals in the Fire Clay 
Coal, Kentucky, and in the Derived Combustion Ashes ................................................................................................. 114

James C. Hower 
 

(633c) Selectivity and Recovery of Rare Earth Elements from Coal Ash Leachates Using Liquid 
Membrane-Based Separations .......................................................................................................................................... 115

Ryan Smith, Ross Taggart, Mark R. Wiesner, Heileen Hsu-Kim 
 

(633d) Effect of Calcium Halide Salt Addition on the Fate of Rare Earth Compounds during Coal 
Combustion Process........................................................................................................................................................... 116

Ward A. Burgess, Murphy J. Keller, Elliot Roth, Bret H. Howard, Jonathan W. Lekse, Evan J. Granite 
 

(633e) Examination of the Distribution and Form of the Rare Earth Elements in a Metalliferous 
Lignite Coal ........................................................................................................................................................................ 117

Brittany Rew, Dan Laudal, Steve Benson, Nolan Theaker 
 

(633f) Economic Extraction, Recovery and Upgrading of Rare Earth Elements from Coal-Based 
Resources............................................................................................................................................................................ 118

Michael Free 
 

(633g) Hydrometallurgical Circuits for the Recovery of RARE Earth Elements from Coal Sources ........................ 119
Rick Honaker 

 

(633h) Determination and Recovery of Rare Earths from Coal Combustion By-Products......................................... 120
Evan J. Granite, Ken Ladwig, Elliot Roth 

 

(633i) Evaluation of Critical Trace Elements Including Rare Earth Elements in U.S. Coals...................................... 121
Ronghong Lin, Yee Soong, Evan J. Granite 

 

(646a) Treatment Approaches for Produced Water Re-Use and Surface Discharge ................................................... 122
Madison Wenzlick, Alexandra Hakala, Nicholas Siefert 

 

(646b) Advanced Supercritical Water-Based Process Concepts for Treatment and Beneficial Reuse of 
Brine Generated By Oil/Gas Production ......................................................................................................................... 123

Jason Trembly, Chad Able, David Ogden 
 

(646d) Permian & Anadarko Basin Produced Water Recycling: Keys to Success ....................................................... 124
J. Daniel Arthur, David Alleman 

 

(655a) Catalytic Etherification of Glycerol to Glycerol Oligomers in the Presence of Alumina 
Supported Ca/Sr Mixed Oxides ........................................................................................................................................ 125

Yi-Chen Shih, Bing-Hung Chen 
 

(655b) The Role of Copper Stability in Selectively Condensation of Ethanol to Higher Alcohols .............................. 126
Mond Guo, Karthikeyan K. Ramasamy 

 

(655c) Effects of Alloying Pd and Cu on Tandem Dehydrogenation-Aldol Condensation Reactions ......................... 127
Konstantinos A. Goulas, Yuying Song, Lars C. Grabow, Dean Toste 

 

(655d) Lubricant Base Oils Production from Biomass ................................................................................................... 128
Sibao Liu, Basudeb Saha, Dionisios G. Vlachos 

 

(655e) Selectivity Control During the One-Pot Conversion of Aliphatic Carboxylic Acids to Linear 
Olefins through Tandem Hydrogenation/Dehydration .................................................................................................. 129

Jher Hau Yeap, Bartosz Rozmyslowicz, Jeremy S. Luterbacher 
 

(655f) Mechanism and Kinetics of Isobutene Production over Zirconia-Supported Zinc Oxides .............................. 130
Julie Rorrer, Alexis T. Bell, Dean Toste 

 

(655g) Catalytic Upgrading of Sugar-Derived Polyols to Glycols in Absence of Externally Added 
Hydrogen ............................................................................................................................................................................ 131

Bin Yin, Xin Jin, Guangyu Zhang, Hao Yan, Chaohe Yang 
 

(655h) Selective C-C Bond Scission of Primary Alcohols Using Cerium Oxide-Supported Palladium 
Catalyst............................................................................................................................................................................... 132

Tomoo Mizugaki, Kodai Nitta, Takato Mitsudome, Koichiro Jitsukawa 
 



(677a) New Technologies to Enhance the Production of Unconventional Oil and Natural Gas.................................. 133
Jared Ciferno 

 

(677b) Characterization of Microfractures in Organic-RICH Shales and Tight Reservoir Rocks of the 
Bakken Formation By Integrated Microscopy Techniques............................................................................................ 134

Alexander Azenkeng, Blaise Mibeck, Kurt Eylands, Shane Butler, Bethany Kurz 
 

(677c) Remediation of Polyacrylamide-Induced Permeability Damage from Fracturing Using H2O2 
Catalyzed By Free and Immobilized Peroxidase Enzyme .............................................................................................. 135

William J. R. Gilbert, Jyun Syung Tsau, Stephen J. Johnson, Jenn-Tai Liang, Aaron M. Scurto 
 

(677d) Investigation of Scaling As a Means for Decreased Petroleum Production from the Utica/Point 
Pleasant Unconventional Play........................................................................................................................................... 136

Michael Spencer, Jason Trembly, Ravinder Garlapalli 
 

(677e) CO2-in-Mineral Oil Emulsions, CH4-in-Mineral Oil Foams and N2-in-Mineral Oil Foams 
Stabilized By Novel Oil-Soluble Surfactants As Waterless Hydraulic Fracturing Fluids ........................................... 137

Shehab Alzobaidi, Gianfranco Rodriguez, Jason J. Lee, Congwen Lu, Chang Da, Justin Harris, Robert J. Perry, 
Keith Johnston, Robert Enick 

 

(677f) Hydraulic Fracture Propagation in Unconventional Reservoirs Under the Influence of Natural 
Fracture Heterogeneities ................................................................................................................................................... 138

Wei Fu, Alexei A. Savitski, Branko Damjanac, Andrew P. Bunger 
 

(677g) Characterization of CO2, Fluid, and Shale Via Feature Relocation Using Field-Emission 
Scanning Electron Microscopy, in Situ Infrared Spectroscopy, and Pore Size Analysis ............................................. 139

Angela Goodman, Sean Sanguinito, Barbara Kutchko, Jeffery Culp, Sittichai Natesakhawat, Dustin Crandall 
 

(695a) Gas Phase Catalytic Oxidation of Lignin to Produce Phenolic Compounds over Vanadia 
Catalysts ............................................................................................................................................................................. 140

Matthew M. Yung, Calvin Mukarakate, Mark Nimlos, Michael B. Griffin, Seonah Kim, Eric C. D. Tan 
 

(695b) Mechanistic Study of the Hydrogenolysis of Diaryl Ethers Catalyzed By Heterogeneous Metal 
Catalysts ............................................................................................................................................................................. 141

Meng Wang, Oliver Gutierrez, Donald M. Camaioni, Johannes A. Lercher 
 

(695c) Palladium-Iron Bimetallic Catalyst: High Activity and Stability for Aqueous Phase 
Hydrogenations .................................................................................................................................................................. 142

Yan Cheng, Hien N. Pham, Robert L. Johnson, Brent H. Shanks, Abhaya K. Datye 
 

(695d) Hydrodeoxygenation of Guaiacol over Ni and Mo Nanoparticles Supported on SBA-15 and γ-
Al2O3. .................................................................................................................................................................................. 143

Thiago L. R. Hewer, Rubens W. S. Lima, Reinaldo Giudici, Martin Schmal, Rita M. B. Alves 
 

(695e) Hydroprocessing of Biomass-Derived Oxygenates on Metal-Exchanged Zeolites Using Light 
Alkanes As the Source of Hydrogen ................................................................................................................................. 146

Dante Simonetti, Eric Lin 
 

(695f) Flowthrough Reductive Catalytic Fractionation of Biomass............................................................................... 147
Eric Anderson, Michael Stone, Rui Katahira, Michelle Reed, Gregg T. Beckham, Yuriy Roman-Leshkov 

 

(695h) Hydrodeoxygenation of Sorbitol to Monofunctional Fuel Precursors over Co/TiO2 ....................................... 148
Nathaniel Eagan, Joseph P. Chada, Ashley Wittrig, J. Scott Buchanan, George W. Huber, James A. Dumesic 

 

(713a) Numerical Simulation of Natural Fractures on EOR By Cyclic Gas Injection in 
Unconventional Reservoirs Using DFN Approach.......................................................................................................... 149

Chongwei Xiao, Olatoyosi Obilade 
 

(713b) Enhancing Hydraulic Fracturing Productivity Via Model-Based Feedback Control ...................................... 162
Prashanth Siddhamshetty, Joseph Sangil Kwon 

 

(713e) A Reduced Order Model for Optimizing Hydraulic Fracture Stimulation of Horizontal Wells ..................... 163
Cheng Cheng, Andrew P. Bunger 

 

(713f) Prototype LIBS Sensor for Sub-Surface Water Quality Monitoring ................................................................. 164
Jinesh Jain, Dustin McIntyre, Daniel Hartzler 

 

(730a) Catalytic Hydrogenation of Furfural over Rumop: Probing Bimetallic and Compositional 
Effects on Catalyst Performance ...................................................................................................................................... 165

Yolanda Bonita, Timothy O'Connell, Jason C. Hicks 
 

(730c) Etherification of 5-Hydroxymethylfurfural Using Zeolite Catalysts.................................................................. 166
Meredith Allen, Spencer Martell, Akbar Mahdavi Shakib, William M. Gramlich, Brian G. Frederick, Thomas J. 
Schwartz 

 

(730d) Mechanistic Insights into the Hydrogenolysis of Levoglucosanol over Bifunctional Platinum 
Silica-Alumina Catalysts in Tetrahydrofuran Solvent ................................................................................................... 167

Siddarth H. Krishna, Rajeev Assary, Quinn A. Rashke, Zachary R. Schmidt, Larry Curtiss, James A. Dumesic, 
George W. Huber 

 

(730e) Hydrothermal Stability of Chloromethyl Polystyrene Based Solid Acid Catalysts and 
Mechanism of Cellulose Hydrolysis.................................................................................................................................. 168

Maksim Tyufekchiev, Jordan Finzel, Pu Duan, Klaus Schmidt-Rohr, Sergio Granados-Focil, Marion Emmert, 
Michael T. Timko 

 



(730f) Glycerol Transfer-Hydrogenation of Levulinic Acid Using Ru and Ir Carbene Organometallics 
Immobilized on Active Hydrotalcites ............................................................................................................................... 169

Jacob Heltzel, Kai Wang, Matthew Finn, Evan Sandefur, Adelina Voutchkova-Kostal 
 

(730g) Paired Electrocatalytic Hydrogenation and Oxidation of 5-Hydroxymethylfurfural for 
Efficient Production of Biorenewable Monomers ........................................................................................................... 170

Xiaotong Chadderdon, David Chadderdon, Wenzhen Li 
 

(730h) A Full Furfural Utilization over Ni/SiO2 Catalysts ............................................................................................. 171
Sheng-Chiang Yang, Shawn D. Lin 

 

(182c) Two Stage Stochastic Programming Modeling Approach for Energy Storage System Operation 
Under Uncertainty ............................................................................................................................................................. 172

Jiah Yu, Jun-Hyung Ryu, In-Beum Lee 
 

(733b) Theoretical and Experimental Investigation of the Microbial Degradation of Solitary Oil 
Microdroplets..................................................................................................................................................................... 173

George E. Kapellos, Nicolas Kalogerakis, Patrick S. Doyle 
 

(733c) Modeling Faradaic Capacitive Deionization with Redox Active Porous Electrodes......................................... 174
Fan He, P. M. Biesheuvel, Martin Z. Bazant, T. Alan Hatton 

 

(733e) Finding the Ideal Feedstock for Biodiesel Production Via Generalized Kinetic Model for 
Transesterification and Saponification ............................................................................................................................ 175

Pulkit Chhabra, Markus Kraft, Iftekhar A. Karimi, Anikesh Kumar 
 

(733f) Accelerating the Generation of Coal Power Plant Property Models .................................................................. 176
Benjamin Sauk, Nick Sahinidis 

 

(733g) Dynamic Optimisation of Water-Injection Wells Operation for Enhanced Oil Production from 
a Mature Oil and Gas Field .............................................................................................................................................. 177

Emmanuel Epelle, Dimitrios I. Gerogiorgis 
 

(733h) Voluntary Oil Well Ignition As a Blowout Response: Analysis of Factors Influencing Viability.................... 178
A. Rashid Hasan, Joseph Sangil Kwon, Prashanth Siddhamshetty, M. Sam Mannan, Boyue Xu, Monir Ahammad 

 

(740b) Integrated Forward Osmosis-Membrane Distillation Process for Sustainable Treatment of 
High Tds Produced Waters............................................................................................................................................... 179

S. Ranil Wickramasinghe, Peter Fyfe, Kamyar Sardari 
 

(740c) Optimizing Sand Control in Wellhead with Advanced De-Sander Technology................................................ 180
Banchao Shu, Oluwatosin Oyelakin, Priyanka Shahi, Isaac Snyder, Mike Fredrick, Jeevan Dahal 

 

Author Index 




