
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-7626-2 

Transport and Energy  
Processes 2018 

Pittsburgh, Pennsylvania, USA 
28 October - 2 November 2018 

 

Core Programming Area 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 
 
 
 

(49a) Modeling the Effect of Mesoporous Carbon Cathodes in Li-S Batteries................................................................. 1
George Shebert, Yong Lak Joo 

 

(49b) Theoretical and Experimental Characterizations of a Rechargeable Hybrid Cathode for 
Lithium-Based Batteries ....................................................................................................................................................... 2

Sarwan S. Sandhu, Joseph P. Fellner, Clayton Cashion 
 

(49c) Autocatalytic Reactions and Surface Diffusion Control Phase Separation in LiXFePO4 ..................................... 10
Yiyang Li, Jongwoo Lim, Martin Z. Bazant, William Chueh 

 

(49e) Optimal Thermal Management of a High-Temperature Sodium Sulphur Battery .............................................. 11
Sai Pushpitha Vudata, Debangsu Bhattacharyya, Richard Turton 

 

(49f) Stochastic Statistical Models of Vehicle-to-Grid Economics for Predicting Impact of Policy and 
Renewables Portfolio ........................................................................................................................................................... 12

Heta Gandhi, Andrew White 
 

(49h) Electrochemical and Thermal Modeling of Capacity Fade in Lithium Ion Batteries for 
Prognosis - a Reaction Kinetic Approach .......................................................................................................................... 13

Parth Shah Devalkumar, Sathish Swaminathan, Resmi Suresh, Raghunathan Rengaswamy 
 

(83a) The Effect of Loading, Test Parameters, and Oxides on Electrolyzer-Catalyst Durability ................................. 14
Bryan S. Pivovar, Shaun M. Alia 

 

(83c) Thermodynamic Modeling of Electric Double Layer in Capacitive Deionization Cell Electrodes 
with Condensation Theory .................................................................................................................................................. 15

Yue Yu, Yuan Li, Chau-Chyun Chen 
 

(83h) Development of Devices and Selective Catalysts for the Solar-Driven Reduction of CO2 to Fuels ..................... 16
Marcel Schreier, Michael Gratzel, Yogesh Surendranath 

 

(83e) Ab-Initio Investigation of Dimethyl Disulfide As an Additive for Lithium-Sulfur Batteries ............................... 17
Ethan P. Kamphaus, Perla B. Balbuena 

 

(83f) Atomic Layer Deposition of Protective Coatings on LiMn2O4 Cathodes ............................................................... 18
Robert Warburton, Lin Chen, Matthias J. Young, Jeffrey Elam, Jeffrey Greeley 

 

(83g) Silicon Li-Ion Anode Materials Via Spray Drying and Magnesiothemic Reduction ............................................ 19
Zheng Yan, Juchen Guo 

 

(103a) The Influence of Electrode Microstructure on the Performance of Non-Aqueous Redox Flow 
Batteries................................................................................................................................................................................ 20

Antoni Forner-Cuenca, Emily Penn, Alexandra Oliveira, Fikile Brushett 
 

(103b) Method for Rapid Evaluation of Graphite Felt Electrode Stability in Vanadium Redox Flow 
Battery .................................................................................................................................................................................. 21

Jaromir Pocedic, Petr Mazur, J. Mrlik, Jiri Vrana, Jan Dundalek, Juraj Kosek 
 

(103c) Designing Electrocatalysts for Vanadium-Based Flow Batteries for Renewable Energy Storage ..................... 22
Nirala Singh, Harsh Agarwal, Jin-Xun Liu, Bryan Goldsmith 

 

(103d) Increasing the Charge Storage Capacity of Phenothiazine-Based Electrolytes for Nonaqueous 
Redox Flow Batteries........................................................................................................................................................... 23

Jeffrey A. Kowalski, N. Harsha Attanayake, Susan A. Odom, Fikile Brushett 
 

(103e) Investigating Cyclability of Aqueous Redox Flow Battery Electroactive Species at High 
Concentrations ..................................................................................................................................................................... 24

Scott L. A. Johnson, Levi T. Thompson 
 

(103f) Systems Approaches to Predict the Aqueous Solubility of Quinone Molecules for Flow Battery 
Applications.......................................................................................................................................................................... 25

Sivadurgaprasad Chinta, Raghunathan Rengaswamy 
 

(103g) A Novel Sulfonated Aromatic Polymer Membrane with Different Pendant Groups for 
Vanadium Redox Flow Batteries (VRFBs) ........................................................................................................................ 26

Tongshuai Wang, Junyoung Han, Kihyun Kim, Jannice Lee, Chulsung Bae, Sangil Kim 
 

(103h) Understanding the Influence of Thermal Pretreatment on Carbon Paper Electrodes for 
Vanadium Redox Flow Batteries ........................................................................................................................................ 27

Katharine V. Greco, Antoni Forner-Cuenca, Fikile Brushett 
 

(120b) 2018 Outlook for Energy: A View to 2040 ............................................................................................................. 28
Theodore J. Wojnar Jr. 

 

(120c) Energy Decarbonisation Scenarios ......................................................................................................................... 29
Kamel Ben Naceur 

 

(120a) Fundamental Research Needs to Advance Energy Technologies ......................................................................... 30
Bruce Garrett 

 



(259a) Modelling of Multiphasic Behavior of Biodiesel Transesterification Operating Below Critical 
Conditions Using CO2 as a Co-solvent with PC-SAFT EoS ............................................................................................. 31

Gianfranco Rodriguez, Eric J. Beckman 
 

(259b) High Pressure Hydrogen Generation and Simultaneous Carbon Dioxide Separation with 
Chemical Looping Hydrogen .............................................................................................................................................. 34

Robert Zacharias, Sebastian Bock, Viktor Hacker 
 

(259c) Renewable Transport Fuels, Heat and Electricity from Miscanthus: Optimisation for Design, 
Planning and Operation of Sustainable Value Chains...................................................................................................... 38

Ryan Grubb, Sheila Samsatli 
 

(259d) Gasification of Glucose in the Reactor CREC-Riser Simulator: Stable Ni-(La or Ce)/g-Alumina 
Catalysts and Effect of Reaction Time and Steam/Glucose.............................................................................................. 39

Benito Serrano Rosales, Adriana Sanchez Enriquez, Daniel Gibran Gonzalez Castaneda, Ivan Cruz Reyes, Alan 
Ruben Calzada Hernandez, Hugo De Lasa 

 

(259e) Effect of Stirring on the Hydrate Formation Rate for Natural Gas Storage and Transportation 
Perspective............................................................................................................................................................................ 43

M. Fahed Qureshi, Majeda Khraisheh, Tausif Altamash, M. A Saleh 
 

(259f) MgO/Mg Based Solar Driven CH4 Reforming and H2O Splitting Process .......................................................... 44
Rahul Bhosale, Fares AlMomani 

 

(259g) Solid-Liquid and Vapor-Liquid Equilibria of BTEX Compounds in Methane and Ethane 
Mixtures at LNG Conditions .............................................................................................................................................. 53

Saif Zs. Al Ghafri, Arman Siahvashi, Eric F. May 
 

(311a) The Impact of Shale Gas and Oil on the Chemical Industry ................................................................................ 54
Jeffrey J. Siirola 

 

(311b) Sustainable Energy and Chemicals: Past, Present, and Future ........................................................................... 55
Joseph B. Powell 

 

(311c) Disruptions: What the Future May Hold ............................................................................................................... 56
Scott F. Mitchell 

 

(311d) Geopolitical Factors Influencing the Evolution of the Chemical Industry.......................................................... 57
David West 

 

(311e) Agility & Resilience: How to Maintain Career Competitiveness in the Changing Chemical 
Industry ................................................................................................................................................................................ 58

Antonis Papadourakis 
 

(329a) PSA Based Warm Gas CO2 Capture from Synthesis Gas .................................................................................... 59
Chuck Sishtla, Ambalavanan Jayaraman, Gokhan Alptekin, Matt Cates, Michael Bonnema, David Gribble 

 

(329b) Solar Thermochemical CO2 Splitting Using CexZn1-XO2 Derived Via Co-Precipitation Method...................... 60
Rahul Bhosale, Gorakshnath Takalkar, Aliya Banu, Fares AlMomani, Anand Kumar, Majeda Khraisheh 

 

(329c) Successful Demonstration of Illinois Industrial Carbon Capture and Storage in a Saline 
Reservoir .............................................................................................................................................................................. 69

Sai Gollakota, Scott McDonald 
 

(329d) Chemical Looping Combustion (CLC)-Aided Biomass Gasification for Co-Production of 
Hydrogen and Electricity .................................................................................................................................................... 70

Hari C. Mantripragada, G. Veser, Naoko Ellis, C. Jim Lim 
 

(329e) Molecular Insights into the Enhanced Rate of CO2 Absorption to Produce Bicarbonate in 
Aqueous 2-Amino-2-Methyl-1-Propanol (AMP) ............................................................................................................... 71

Haley Stowe, Gyeong S. Hwang 
 

(329g) CO2-Based e-Fuels - a Comparative TEA of Methanol & Omes Based on a Novel Assessment 
Guideline .............................................................................................................................................................................. 74

Arno W. Zimmermann, Emre Gencer, Stavros Michailos, Katy Armstrong, Johannes Wunderlich, Georg A. 
Buchner, Annika Marxen, Henriette Naims, Prof. Dr. Reinhard Schomacker, Francis O'Sullivan, Peter Styring 

 

(378al) A Macroscopic Model Accounting for the Composite Effects for an Ion Lithium Cell with a 
LiFePO4 Cathode ................................................................................................................................................................. 75

Ilda Santos, Ignacio Gonzalez, Jorge Vazquez-Arenas, Carlos Omar Castillo-Araiza 
 

(378am) Research of the Vertical Falling Film Behavior in the Scrubbing-Cooling Tube ............................................ 76
Yifei Wang, Xin Peng, Liucheng Yan, Guangsuo Yu, Fuchen Wang 

 

(378a) Effect of Shear Rate and Drying Speed in Lithium Ion Battery Slurry Processing............................................ 79
Renee Saraka, Samantha Morelly, Maureen H. Tang, Nicolas J. Alvarez 

 

(378b) Improving Electrode Performances for Air-Cathode Microbial Fuel Cells........................................................ 80
Yu-Chieh Huang, Shi-Chern Yen 

 

(378c) Solar Hybrid Power Systems for Improved Electrical Delivery in Low Humidity, High 
Temperature Conditions ..................................................................................................................................................... 81

Mounir Bouzguenda, Aly A Aboulnaga, Gafar Elamin, Kenneth L. Roberts 
 



(378e) Comparative Study of Graphene/Water Nano-Fluid in a Heat Exchanger System: Modelling 
and Simulation ..................................................................................................................................................................... 93

Akshya Khandelwal, Devendra Purbia, Arvind Kumar Sharma 
 

(378f) Electrochemical Studies of Low Temperature Ionic Liquid-Cosolvent-Salt Electrolyte Systems.................... 105
Wendy J. Lin, Yifei Xu, Marisa E. Gliege, Zuofeng Zhao, Hongyu Yu, Lenore L. Dai 

 

(378g) Stability of Oil-in-Water Emulsions of Heavy Crude Under Flowing Conditions ............................................ 106
Yue Cui, Qiyu Huang, Jiadi Zhao, Weidong Li, Caoding Wang 

 

(378h) Thermal Distribution on a Heating FLAT Plated Cooled with a Swirling Impinging Jet ............................... 115
Smith Eiamsa-Ard, K. Kunnarak, K. Wongcharee, V. Chuwattanakul 

 

(378i) Periodically FULLY Developed Laminar FLOW and HEAT Transfer Characteristics in Tubes 
Inserted with Rectangular-CUT Twisted Tapes ............................................................................................................. 122

V. Kongkaitpaiboon, A. Saysroy, K. Wongcharee, V. Chuwattanakul, M. Pimsarn, Smith Eiamsa-Ard 
 

(378j) Concept to Commercialization: Energy efficient & Eco-friendly Anode Grade Coker 
Technology ......................................................................................................................................................................... 132

Satyen Kumar Das, T. H. V. D. Prasad, P. R. Pradeep, Madhusudan Sau, Debasis Bhattacharyya, S. K. Majumdar, 
S. S. V. Ramakumar 

 

(378k) Quantified Investigation of Coal Ash Fusion Behavior for Gasifier Design and Operation ............................ 133
Jin Bai, Lingxue Kong, Xiaoming Li 

 

(378m) Conversion from CO2-Containing Flue Gas to Electrocatalysts ....................................................................... 134
Seoyeon Baik, Bong Lim Suh, Ayeong Byeon, Jihan Kim, Jae W. Lee 

 

(378n) Composite Electrolytes of Pyrrolidone-Derivatives-PEO Enable to Enhance Performance of 
All Solid State Lithium-Ion Batteries............................................................................................................................... 135

Xin Li, Yidong Liu, Yong Min 
 

(378q) Direct Power Generation from Reed Biochar in a Direct Carbon Fuel Cell..................................................... 136
Jun Wang, Yongdan Li 

 

(378r) A LaNi0.9Co0.1O3 Coated Ce0.8Sm0.2O1.9 Composite Anode for Solid Oxide Fuel Cells Fed with 
Methanol............................................................................................................................................................................. 137

Tian Gan, Yongdan Li 
 

(378s) Effect of Geometry, Gas Flow Rates, and Oxygen Concentration on the Performance of Anode-
Supported Planar SOFCs.................................................................................................................................................. 138

Nayan Biswas, Deepra Bhattacharya, Jayanta Mukhopadhyay, Rajendra Nath Basu, Prasanta Kumar Das 
 

(378t) Experimental Optimization of Design Parameters of Cylindrical PEM Fuel Cell and Diagnosis 
of Its Performance Degradation ....................................................................................................................................... 145

Suseendiran S. Ravichandran, Samuel Pearn-Rowe, Raghunathan Rengaswamy 
 

(378u) Organic Rankine Cycle Waste Heat Recovery System to Cool the Data Center .............................................. 146
M. Toufiq Reza, Russ Tipton 

 

(378w) Understanding the Single Pass Operation of Vrfb and the Associated Mass Transfer Loss........................... 156
Deepa Elizabeth Eapen, Raghunathan Rengaswamy 

 

(378x) CZTS (Cu2ZnSnS4) Electrode for Solar Rechargeable Polysulfide Bromide Redox Flow 
Battery ................................................................................................................................................................................ 157

Animesh Mondal, James G. Radich 
 

(378y) Cuprous Bromide: An Examination of High Halide Copper Electrodeposition and Its 
Application in a Flow Battery ........................................................................................................................................... 158

Elizabeth A. Stricker, Jesse S. Wainright, Robert F. Savinell 
 

(378aa) Highly Selective Electroreduction of Carbon Dioxide into Fuels with High Current Density on 
Mesostructured Copper Oxide-Derived Inverse Opals .................................................................................................. 159

Thuy-Duong Nguyen-Phan, Douglas R. Kauffman, Yang Yu, Yunyun Zhou, Bret H. Howard, Mengling Y. 
Stuckman, Paul R. Ohodnicki 

 

(378ab) Enhancing the Stability of High-Voltage Lithium-Ion Battery Using Sulfur-Containing 
Electrolyte Additives ......................................................................................................................................................... 160

Xiaoying Yu II, Chao Shang, Qi Wang 
 

(378ac) A Molecular Simulation Study for Natural Gas Upgrading through Mixed-Matrix 
Membranes Formed By PB-1A Organic Cage and a Polymer with Intrinsic Microporosity...................................... 161

Zeyu Zhao, Jie Liu, Jianwen Jiang 
 

(378ae) Computational Screening of Hydration Reactions for Thermal Energy Storage: New 
Materials and Design Rules .............................................................................................................................................. 162

Steven Kiyabu, Jeffrey S. Lowe, Alauddin Ahmed, Donald J. Siegel 
 

(378af) A Combined Adsorbent Bed and Pellet Model for Adsorptive Hydrogen Storage ......................................... 163
Palla Sridhar, Niket S. Kaisare 

 

(378ag) High Energy Density Energy Storage System Composed of Electrolyzer, Metal Hydride, and 
Fuel Cell.............................................................................................................................................................................. 164

Gwangwoo Han, Joongbae Kim, Yongkeun Kwon, Sungbaek Cho, Joongmyeon Bae 
 



(378ah) Heat and Mass Transfer of Complex Metal Hydride Hydrogen Storage Reactor with 
Improved Heat Exchange System: Modelling and Simulation ...................................................................................... 165

Sibusiso E. Mavuso, Thabang Ntho, Andrei V. Kolesnikov 
 

(378ai) A Symmetrical Solid Oxide Fuel Cell with a-Site Sodium Doped Perovskite Electrode 
Materials............................................................................................................................................................................. 166

Tongtong Yao, Yongdan Li 
 

(378ak) Humidity Tracking By Mixing Dry and Humidified Gases with Internal Model Control for 
PEM Fuel Cells .................................................................................................................................................................. 167

Sathish Swaminathan, Srinivasan Raman, Raghunathan Rengaswamy 
 

(384a) 25 by 25: Chemical Engineering in the Next 25 Years ........................................................................................ 168
Clare McCabe, Phillip R. Westmoreland 

 

(384b) The Future of Chemical Engineering Itself.......................................................................................................... 169
Phillip R. Westmoreland 

 

(384e) Accelerating Innovation through Academic-Industrial Partnerships................................................................ 170
William Liechty, Shawn D. Feist 

 

(384c) Maximizing Uptime, Efficiency, and Safety of Industrial Operations through Early Risk 
Detection............................................................................................................................................................................. 171

Ankur Pariyani 
 

(384d) Gaussian Processes for Hybridizing Analytical & Data-Driven Decision-Making ........................................... 172
Simon Olofsson, Johannes Wiebe, Marc Peter Deisenroth, Ruth Misener 

 

(457a) Augmentation of the Rate of Mass transfer Limited Liquidâ€“Solid Heterogeneous Reactions 
by Turbulence Promoters ................................................................................................................................................. 175

Mohamad Elnaggar 
 

(457b) Modeling and Experiments on the Effects of Increasing Flow Baffles on Dead Zone and 
Growth Performance of Microalgae in a Raceway Photobioreactor............................................................................. 176

Matthew L. Alexander, Chimezie Nwabugwu 
 

(457c) Implementation of a Flux-Dependent Anisotropic Diffusivity Model into Resolved-Particle 
CFD..................................................................................................................................................................................... 177

Behnam Partopour, Anthony G. Dixon 
 

(457d) Experimental and Numerical Heat Transfer Investigation in a Mixing Vessel with Cooling 
Jacket .................................................................................................................................................................................. 178

Thomas Eppinger, Alexander Heyter, Ravindra Aglave, Stefan Wollny 
 

(490a) Integration Options of Electrochemical Hydrogen Pumping ............................................................................. 179
Michael Bampaou, Kyriakos Panopoulos, Athanasios I Papadopoulos, Panos Seferlis, S. S. Voutetakis 

 

(490b) Advanced Water Management in Polymer Electrolyte Fuel Cells Using Engineered Gas 
Diffusion Layers with Patterned Wettability................................................................................................................... 180

Antoni Forner-Cuenca, Victoria Manzi-Orezzoli, Lorenz Gubler, Thomas J. Schmidt, Pierre Boillat 
 

(378z) A Low-Dimensional Electrochemical Model for Scaling and System Analysis of Redox Flow 
Batteries.............................................................................................................................................................................. 181

John L. Barton, Fikile Brushett 
 

(490h) Organizing Platinum Metal and Ionomer with Engineered Protein.................................................................. 182
Nuttanit (Natalie) Pramounmat, Julie N. Renner 

 

(490e) Dual Set-Point Cascade Control for Water Management in Methanol Fuel Cells............................................ 183
Oscar Crisalle, Zuhair Alyousef, Shyam Mudiraj 

 

(490f) A Computational Study on H2 Absorption in a Porous Framework Structure or: The Curse of 
the Exponential Function .................................................................................................................................................. 190

Cheng-Chau Chiu, Nguyen Minh Thong Le, Amol Deshmukh, Jer-Lai Kuo 
 

(490g) Towards an Ultrasensitive Method for the Quantification of Metal Ions Using Surface-
Enhanced Infrared Absorption Spectroscopy ................................................................................................................. 191

Xuan Yang, Marco Dunwell, Yushan Yan, Bingjun Xu 
 

(182c) Two Stage Stochastic Programming Modeling Approach for Energy Storage System Operation 
Under Uncertainty ............................................................................................................................................................. 192

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

(733b) Theoretical and Experimental Investigation of the Microbial Degradation of Solitary Oil 
Microdroplets..................................................................................................................................................................... 193

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

(733c) Modeling Faradaic Capacitive Deionization with Redox Active Porous Electrodes......................................... 194
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 ............................................................................................................................ 195

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



(733f) Accelerating the Generation of Coal Power Plant Property Models .................................................................. 196
Benjamin Sauk, Nick Sahinidis 

 

(733g) Dynamic Optimisation of Water-Injection Wells Operation for Enhanced Oil Production from 
a Mature Oil and Gas Field .............................................................................................................................................. 197

Emmanuel Epelle, Dimitrios I. Gerogiorgis 
 

(733h) Voluntary Oil Well Ignition As a Blowout Response: Analysis of Factors Influencing Viability.................... 198
A. Rashid Hasan, Joseph Sangil Kwon, Prashanth Siddhamshetty, M. Sam Mannan, Boyue Xu, Monir Ahammad 

 

Author Index 




