
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-1875-0 

Transport and Energy  
Processes 2015 

Salt Lake City, Utah, USA 
8-13 November 2015 

 

Core Programming Area at the 2015 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© (2015) by AIChE 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2016) 
  
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:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

(319b) Analysis of a Nearly Isoentropic High Efficiency Pumped Heat Electricity Storage Process.............................. 1
Hugo S. Caram 

 

(319c) CFD Simulation of CO2 Regeneration of Carbonated MgO Based Solid Sorbent in a Carbon 
Capture Process ..................................................................................................................................................................... 2

Hamid Arastoopour, Emad Gadirian, Shahin Zarghami, Javad Abbasian 
 

(319d) Pneumatic Conveying at High Temperatures.......................................................................................................... 3
George Klinzing 

 

(319e) High Temperature Thermal Energy Storage Using Phase Change Materials .................................................... 19
Kemal Tuzla, Ying Zheng, Sudhakar Neti, Alparslan Oztekin, Wojciech Misiolek, John Chen 

 

(319f) Entrainment Calculations Via Bubble Dynamic Modeling for Applications at Elevated Pressure 
and Temperature ................................................................................................................................................................. 20

Wen-Ching Yang 
 

(319g) The Travelling Fluidized Bed Project: Working Together ................................................................................... 21
John R. Grace 

 

(477a) Pervaporative Enrichment of 1,3-Propanediol from Model Fermentation Broths By 
Hydrophobic Specialty Polymers ....................................................................................................................................... 22

Baishali Kanjilal, Iman Noshadi, Richard Parnas, Alesandru Asandei, Jeffrey McCutcheon 
 

(477b) Implementation of a Customized Gas-Separation Membrane Model into Commercial 
Flowsheeting Software to Simulate a Hybrid CO2 Removal Process for Oxidative Coupling of 
Methane ................................................................................................................................................................................ 23

Alberto Penteado, Erik Esche, Günter Wozny 
 

(477c) Membrane-Based Process for the Continuous Enzymatic Saccharification of Lignocellulosic 
Biomass................................................................................................................................................................................. 32

Birendra Adhikari, John Pellegrino, David A. Sievers, Jonathan Stickel 
 

(477d) Recovery of Nutrients from Swine Wastewater Using Ultrafiltration: Applications for 
Microalgae Cultivation in Photobioreactors ..................................................................................................................... 33

Heather Sandefur, Jamie A. Hestekin 
 

(477e) Use of Forward Osmosis in Treatment of Hyper-Saline Produced Water .......................................................... 34
Mustafa Al-Furaiji, Maqsud Chowdhury, Jason T. Arena, Nieck E. Benes, Jeffrey McCutcheon 

 

(477f) Membrane Distillation for Separating Water from Ionic Liquid Solutions......................................................... 35
Joan G. Lynam, Charles J. Coronella, Sage R. Hiibel 

 

(496a) Deployment of Explicit Model Predictive Controller Onboard a Mini Fuel Cell Vehicle .................................. 36
Amit M. Manthanwar, Efstratios N. Pistikopoulos 

 

(496b) Combined Modeling and Experimental Analysis of Microscale Fuel Cells ........................................................ 37
Adam S. Hollinger, Daniel Doleiden 

 

(496c) Metal-Catalyst-Free Fuel Cells with Nanocarbon As Catalysts ........................................................................... 38
Wenzhen Li, Ji Qi, Neeva Benipal, David Chadderdon, Hui Wang, Yun Hang Hu 

 

(496d) Acid Leaching Model for HT-PEMFC Membranes – Stiction & Dilution Approach ........................................ 39
Srinivasan Raman, Raghunathan Rengaswamy 

 

(496e) One Dimensional Theoretical Model for Water Transport in PEM Fuel Cell .................................................... 52
Rohit Khedkar, Naveen Shrivastava, Kailas Wasewar, Samir Deshmukh 

 

(496f) Highly Active and Durable Extended Surface Oxygen Reduction Electrocatalysts............................................ 53
Shaun M. Alia, K. C. Neyerlin, Svitlana Pylypenko, Arrelaine A. Dameron, Shyam S. Kocha, Bryan S. Pivovar 

 

(496g) LiNi0.5Mn1.5O4 Spinel Material for Application As Solid Oxide Fuel Cell Cathode ........................................... 54
Xiao Dong, Xiaoyin Chen, Yongdan Li, Johannes W. Schwank 

 

(496h) Fuel Flexible Solid Oxide Fuel Cells with High Power Density: Potential for Future Hybrid 
Electric Vehicles................................................................................................................................................................... 55

Xiaoxue Hou, Oscar Marin-Flores, M. Grant Norton, Su Ha 
 

(496i) High Throughput Approach to Accelerate Electrolyte Discovery for Batteries .................................................. 56
Nav Nidhi Rajput, Xiaohui Qu, Kristin Persson 

 

(496j) Bulk Silicon/Graphite Alloy Anode Material for High Energy Density Li-Ion Batteries ................................... 58
Myongjai Lee, Peter Feng, Vishal Mahajan, Kevin Dahlberg, Lamuel David, Fabio Albano, Subhash Dhar 

 

(522a) Thermal Degradation of Aqueous Methyldiethanolamine (MDEA) with Continuous Injection 
of H2S/CO2 in High Pressure Reactor ................................................................................................................................ 59

Priyabrata Pal, Fawzi Banat 
 

(522b) Process Design and Operational Strategy of CO2 Terminal from Recieving to Storage ................................... 65
Jinjoo An, Umer Zahid, Chonghun Han 

 



(522c) Basic Study on Development of Thermal Storage Technology at 500°C Using CaO /H2O 
Hydration Reaction ............................................................................................................................................................. 66

Kazuki Kuwata, Noriyuki Kobayashi, Takehiro Esaki, Daichi Iwase, Hideki Kita, Seiji Yamashita 
 

(522d) Design of Cascade Organic Rankine Cycle Utilizing LNG Regasification Process and CO2 
Liquefaction Process............................................................................................................................................................ 72

Kyeongsu Kim, Changsoo Kim, Chonghun Han 
 

(522e) Development of Novel MoO2-Based Solid Oxide Electrolysis Cells (SOECs) for Syngas 
Generation from CO2 and H2O ......................................................................................................................................... 73

Xiaoxue Hou, Jung-Il Yang, Tak-Hyoung Lim, Su Ha 
 

(577b) Mass Transfer Scale-up for Semi-Batch Polymer Production ............................................................................. 74
Micaela Caramellino, Tjien Tjioe, Gert De Cremer 

 

(577c) Design of a Large-Scale Micro-Channel Fischer-Tropsch Reactor: Model Development for 
Barrels-per-Day-Scale Reactor........................................................................................................................................... 75

Seongho Park, Ikhwan Jung, Jonggeol Na, Krishnadash Singh, Yongkyu Lee, Seoung-Eon Park, Chonghun Han 
 

(577d) Effect of Friction Factor Correlations and Propagation Errors on Differential Pressure in a 
Crude OIL Fouling Measuring RIG .................................................................................................................................. 76

Zulhafiz B. Tajudin, Emilio Diaz-Bejarano, Francesco Coletti, Sandro Macchietto, Geoffrey F. Hewitt 
 

(586a) Experimental Studies on Unmixed Combustion – Packed Bed Reactor Technology for Heat 
Transfer Applications.......................................................................................................................................................... 78

Amol Deshpande, Srinivas Krishnaswamy, Krishnaswamy Ponnani 
 

(586b) Numerical Investigation and Optimization of Flow and Heat Transfer in a Multi-Tubular 
Fixed Bed Reactor ............................................................................................................................................................... 88

Li Hao, Bin Jiang, Luhong Zhang 
 

(586c) First Principles Based Design of 3D Pyrolysis Reactors Using LES..................................................................... 89
David J. Van Cauwenberge, Pieter A. Reyniers, Jens Floré, Kevin M. Van Geem, Guy B. Marin 

 

(586d) Numerical Study on Enhancement of Crack Reaction Employing a Novel Coil ................................................ 91
Dehong Bai, Yuan Zong, Ling Zhao 

 

(586e) Development and Analysis of System-Wide Model for Heterogeneous Catalytic Reactors: A 
Hierarchical Approach...................................................................................................................................................... 100

Moulish Kommu, Niket S. Kaisare 
 

(586f) CFD Investigations of Particle Segregation and Dispersion Mechanisms inside a Polyolefin 8-
Leg Loop Reactor of Industrial Scale .............................................................................................................................. 101

Yuehao Li, Krishnaswamy Nandakumar, Rupesh K. Reddy 
 

(586g) Semi Analytical Solution of a Heat Transfer and Kinetic Models Applied in a Biomass 
Pyrolysis Reactor ............................................................................................................................................................... 102

Savio Bertoli, Juscelino Almeida, Jaci C. S. C. Bastos, Vinicyus R. Wiggers, Marcela Kotsuka Da Silva, Geison 
João Pacheco 

 

(586h) A Multi-Scale Two-Dimensional Packed Bed Reactor Model for Catalytic Steam Methane 
Reforming........................................................................................................................................................................... 110

Bhanu Vardhan Reddy Kuncharam, Anthony G. Dixon 
 

(628a) Kinetics of Isothermal and Non-Isothermal Fast Pyrolysis of Alkali Lignin .................................................... 111
Deepak Ojha, R. Vinu 

 

(628b) Comparison of the Synthesis Gas Production Via Gasification and Combustion from Coffee 
Cut-Stems ........................................................................................................................................................................... 114

Carlos A. García, Carlos O. Tascon, Carlos A. Cardona 
 

(628c) Development of Kinetic Models of Biomass Gasification .................................................................................... 124
Ruochen Wu 

 

(628d) Process Model of Biomass Gasification Using Aspen Simulation ...................................................................... 125
Anand Alembath, Hassan Golpour, Joseph D. Smith 

 

(628e) Multi-Phase CFD Simulation of a Downdraft Biomass Gasifier ........................................................................ 126
Teja Boravelli, Joseph D. Smith 

 

(628f) Comprehensive Study of Biomass Pyrolysis and Gasification Kinetics, Pore Stucture and 
Surface Area Modeling...................................................................................................................................................... 127

Ruochen Wu 
 

(628g) ASPEN Plus Simulation of Combined Biomass Gasification and Fisher-Tropsch Synthesis of 
Liquid Fuels ....................................................................................................................................................................... 128

Mohammad Rafati 
 

(628h) The Study on the Kinetics of Coal-Steam Catalytic Gasification for Different Particle Sizes of 
Coal and Catalyst............................................................................................................................................................... 129

Xingjun Wang 
 

(675a) A Novel Enzyme-Catalyzed Process for Biodiesel Production ........................................................................... 130
Dehua Liu, Wei Du, Xuebing Zhao 

 



(675b) Co-Liquefaction of Lignocellulosic Biomass and Heavy Oil Residue By One-Step Reaction 
Using Supercritical Organic Solvents .............................................................................................................................. 131

Anton Koriakin, Doo-Wook Kim, Chang-Ha Lee 

(675c) Advanced Biofuel from Various Lignocellulosic Feedstocks By Liquid Phase Pyrolysis - The 
Biocrack Pilot Plant........................................................................................................................................................... 132

Juergen Ritzberger, Nikolaus Schwaiger, Peter Pucher, Matthaus Siebenhofer 

(675d) Catalytic Ethanolysis of Kraft Lignin for the Production of Aromatic Chemicals over Zeolite ..................... 133
Yuxin Wang, Shengnian Wang, Cody Baxter 

(675e) Hydrodeoxygenation of Oxidized Low-Water Bio-Oil Produces Higher Hydrocarbon Yield ......................... 134
Yan Luo, Vamshi Krishna Guda, Philip Steele 

(675f) Using Pulsed Electric Field Pre-treatment to Improve Methane Production .................................................... 135
Seyedeh Masoumeh Safavi, Rúnar Unnþórsson 

(675g) Economic Analysis of Simulated Biobased 1,3-Propanediol Production Process ............................................. 142
Estefanía Páez Coy, Juan D. Gómez Rodríguez, Oscar L Aragón, Gustavo Buitrago, Dolly Montoya Castaño 

(720a) Mathematical and Experimental Modelling of Biomass Gasification for Hydrogen Production .................... 143
Carlos A. García, Alvaro Gómez, Yuri A. Pisarenko, Carlos A. Cardona 

(720b) Multi-Fuel Scaled-Down Pure Hydrogen Generator: Design and Proof of Concept........................................ 155
Michael Patrascu, Moshe Sheintuch 

(720c) Solar Fuel Production Via GeO2/Geo Thermochemical H2O and CO2 Splitting Cycle .................................... 157
Rahul Bhosale, Moustafa Hussein Ali, Mehak Jilani, Fatima Al-Massih, Noor Alemadadhi, Roghayeh Dejan, 
Dareen Dardor, Anand Kumar, Fares A. Almomani 

(720d) Extended Surface Electrocatalysts in the Oxygen Evolution Reaction.............................................................. 169
Shaun M. Alia, K. C. Neyerlin, Bryan S. Pivovar 

(720f) Kinetic Mechanisms of Hydrogen Sorption in Nanocrystalline Magnesium (hydride)..................................... 170
Sweta Shriniwasan, Hung-Yu Tien, Mahesh Tanniru, Fereshteh Ebrahimi, Nikhil Gor, Sankara Sarma Tatiparti 

(720g) Thermodynamic Analysis of Hydrogen Carrier Materials................................................................................. 171
Wolfgang Arlt, Karsten Müller 

(720h) Hydrogen Adsorption in Silicon-Carbide Nanotubes Doped with Potassium and Titanium........................... 172
Seyed Hamed Barghi, Theodore T. Tsotsis, Muhammad Sahimi 

(720i) An Energy System Based on Liquid Organic Hydrogen Carrier........................................................................ 173
Wolfgang Arlt, Daniel Teichmann 

Author Index 




