
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-61782-905-5 

Fuels and Petrochemicals Division

Chicago, Illinois, USA 
13-17 March 2011 

 

Core Programming Topic at the 2011 AIChE Spring Meeting and 
7th Global Congress on Process Safety 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

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

(10a) Fuels & Petrochemicals Division Chair Welcome and Introductory Remarks....................................................... 1
Syamal K. Poddar, Colin Bowen 

 

(10b) What Are We Going to Do with All This Natural Gas? - Ramifications of the Dramatic 
Expansion of Natural Gas Available to the Market Due to North American Shale Gas Production and 
LNG Liquefaction.................................................................................................................................................................. 2

Sam Thomas 
 

(14a) The Energy Challenge: Providing Sustainable Supplies to Meet Growing Demand .............................................. 3
F. Emil Jacobs 

 

(19a) Acid Gas Removal Unit: The Challenge of Deep COS Removal .............................................................................. 4
Kumar Sugavanam, Volker Giesen, Torsten Katz 

 

(19b) Development of Solvent-Free Process for FLNG Pretreatment Application .......................................................... 5
Shain Doong, Saadet Ulas Acikgoz, Thomas A. Jasonowicz, Bhargav Sharma, Lubo Zhou 

 

(19c) Successful Start-up of a DGA System ......................................................................................................................... 6
Mahdi Nouri 

 

(19d) CO2 Tolerant N2 Rejection From Natural Gas .......................................................................................................... 7
Heinz C. Bauer, Claudia M. Gollwitzer, Martin Gwinner  

 

(19e) Mercury Removal From Gaseous and Liquid Hydrocarbons ................................................................................ 15
Neil Eckersley 

 

(22a) Fundamentals of Alarm Management ...................................................................................................................... 24
Peter G. Herena 

 

(22b) Who's Controlling Your Industrial Control System? and What Makes You So Sure? An 
Information Security Primer for Systems Professionals .................................................................................................. 25

Todd Haverkos 
 

(22c) A Look Into Advanced Controls for Automotive Engines ...................................................................................... 26
Aaron Matthews 

 

(22d) Importance of Data Reconciliation on Improving Performances of Crude Refinery Preheat 
Trains.................................................................................................................................................................................... 27

Edward M. Ishiyama, Simon J. Pugh, D. Ian Wilson, William R. Paterson, Graham T. Polley 
 

(22e) Tutorial - Measuring Hydrocarbon Liquid Levels In Highly Dynamic Petroleum Processes ............................. 35
Steve Newton, Sarah Parker 

 

(22f) Optimization of A Complex System of Crude Oil Distillation Units Using NLP and Metamodels ...................... 36
Diana C. Lopez, Luis J. Hoyos, Sara M. Chaparro, J.A. Castro 

 

(28a) PX Recovery by Crystallization ................................................................................................................................ 37
Weihua Jin 

 

(28b) Advances In Cumene/Phenol Technology - Improving Phenol Plant Profitability .............................................. 38
Robert J. Schmidt 

 

(28c) Process Development of Preparing Dinonylphenol-Substituted Methane by Acid Resin-Packed 
Bed Reactor .......................................................................................................................................................................... 39

Zongli Zhu, Zhiqiang He, Yun Fang 
 

(28d) Studies of Structural and Electronic Properties of Polyethyelene Glycol-Polystyrene-Palladium 
Complex................................................................................................................................................................................ 44

Dodi Heryadi 
 

(28e) Modeling Catalyst Deactivation In Dehydrogenation of Ethylbenzene to Styrene ............................................... 45
Jalal Babaei, Morteza Baghalha 

 

(32a) Alternative Fuels Research Facility .......................................................................................................................... 64
Leah M. Nakley, Angela Surgenor, Jennifer Klettlinger, Chia H. Yen 

 

32b) Study of Fischer-Tropsch Synthesis (FTS) In a Batch Reactor with TiO2 Supported Co Catalyst...................... 78
Xiaojun Lu, Diane Hildebrandt, David Glasser 

 

(32c) A Comprehensive Heat Transfer Model for the Fischer-Tropsch Tubular Fixed Bed Reactor .......................... 80
Xiaowei Zhu, Xiaojun Lu, Diane Hildebrandt, David Glasser 

 

(32d) Fischer-Tropsch Synthesis: Effect of Start-up Solvents In a Slurry Reactor ....................................................... 82
Venkat Ramana Rao Pendyala, Gary Jacobs, Burtron H. Davis 

 

(40a) Energy and Greenhouse Gas Emissions of Pyrolysis Pathways ............................................................................. 89
Jeongwoo Han, Amgad Elgowainy, Ignasi Palou Rivera, Michael Wang, Jennifer M. Dunn 

 

(40d) Efficient Fermentation of Glucose and Xylose Mixtures Using Immobilized Saccharomyces 
Cerevisiae on Pine Wood Chips and Free Pichia Stipitis ................................................................................................. 90

Ravi Dhabhai, S. P. Chaurasia, Ajay K. Dalai 
 



(40e) A Review of Biodiesel Production Via Reactive Distillation ................................................................................... 91
Iman Noshadi, Nor Aishah Saidina Amin, Richard Parnas, Seyed Masoom Khazraee 

 

(41a) Controlled Porosity and Structure In Nanoporous Metal Oxide Monoliths by Sacrificial Vapor 
Phase Infiltration of Polyesters........................................................................................................................................... 92

Bo Gong, Qing Peng, Jesse Jur, Christina Devine, Kyoungmi Lee, Gregory N. Parsons 
 

(41b) Melt-Electrospinning of High Melt Flow Index Polypropylene and Polycaprolactone Utilizing 
An Extrusion Process .......................................................................................................................................................... 93

Wade S. DePolo, Eugene G. Joseph 
 

(41c) Synthesis of Gemini Surfactants Disodium Dialkyl Naphthalene Di-Sulfonates................................................... 94
Zhiqiang He, Jinglong Wang, Yun Fang 

 

(41d) Influence of Prepared Method on the Structure and Performance of VOx-TiO2-(SO4)2- Catalyst 
for the One-Step Oxidation of Methanol to Dimethoxymethane ................................................................................... 101

Heqin Guo, Debao Li, Congbiao Chen, Yuhan Sun 
 

(41e) Rheological Characterization of Phenol Formaldehyde Resol Resin ................................................................... 102
Hadeer Khalid Hamid 

 

(41f) Ethylbenzene Dehydrogenation to Styrene Over Fresh and Used Commercial Catalysts.................................. 112
Morteza Baghalha, Omid Ebrahimpour 

 

(42a) Reactor Design for Supercritical Fischer Tropsch ................................................................................................ 120
Ed Durham, Mario R. Eden, Christopher B. Roberts 

 

(42b) Bench Scale Biomass to Liquid (BTL) Facility ...................................................................................................... 121
Xinying Liu, Xiaodi He, Yinsuo Jia, Diane Hildebrandt, David Glasser 

 

(42c) Compact Heat Exchange Reactor In FT Applications .......................................................................................... 122
Zhijun Jia, Dennis E. Sparks, Burtron H. Davis 

 

(42d) Catalytic Upgrading Biosyngas From a Downdraft Gasifier to Liquid Hydrocarbons ..................................... 123
Qiangu Yan, Fei Yu 

 

(42e) A Study of Low Temperature Fischer-Tropsch Synthesis by Switching Between CO2/H2/N2 and 
CO/H2/N2 Syngases Over a Cobalt Based Catalyst ......................................................................................................... 131

Yali Yao, Diane Hildebrandt, David Glasser, Xinying Liu 
 

(42f) Reaching Higher Productivity In a Fixed-Bed Fischer-Tropsch Reactor at Laboratory Scale and 
Pilot Scale ........................................................................................................................................................................... 133

Vladimir Z. Mordkovich, Vadim S. Ermolaev, Ilia S. Ermolaev, Eduard B. Mitberg, Lilia V. Sineva, Igor G. 
Solomonik 

 

(56b) The Effect of Accumulated Products In the Fischer-Tropsch Reactor on the Product 
Distribution ........................................................................................................................................................................ 140

Cornelius Mduduzi Masuku, Wilson D. Shafer, Burtron H. Davis 
 

(56c) Characterization and High Temperature Water Gas Shift Activity Testing of Cu-Doped 
Transition Metal Doped Ferrites ...................................................................................................................................... 141

Krishna Reddy, Punit Boolchand, Panagiotis Smirniotis 
 

(56d) Production of Middle Distillate Range Transportation Fuels From Synthesis Gas Using Fischer 
Tropsch Synthesis Technology Under Supercritical Phase Conditions......................................................................... 142

Sihe Zhang, Rui Xu, Ed Durham, Christopher B. Roberts 
 

(62a) Setting Biorefinery Manufacturing Fundamentals to Produce a Portfolio of Commodity and 
Fine Chemicals................................................................................................................................................................... 143

Alain A. Vertés, Masayuki Inui, Hideaki Yukawa 
 

(62b) Evaluation of Pretreatment Methods In the Production of Ethanol From Cattail Leaves ................................ 146
Elijah Wreh 

 

(62c) Hemicellulose and Lignin Recovery for Ammonium Hydroxide Pretreatment Processes ................................. 147
Steven R. Sherman, Jacob Morris 

 

(62d) Accelerated Hydrolysis of Starch Using Cationic Polyacrylamide for Production of Biofuels.......................... 153
Kendra E. Maxwell, Sujit Banerjee 

 

(62e) Production of Bio-Fuels From Giant Miscanthus .................................................................................................. 154
Sanjeev K. Gajjela, Brain Mitchell, Qi Li, El barbary M. Hassan, Philip H. Steele 

 

(62f) Development of a Detailed Reaction Kinetic Model for Cellulose Fast Pyrolysis................................................ 155
Vinu Ravikrishnan, Linda J. Broadbelt 

 

(68a) Contaminant Tolerant Water-Gas-Shift Catalyst for Coal-Biomass-to-Liquids Process .................................. 156
Gökhan Alptekin, Ambalavanan Jayaraman, Sarah Devoss 

 

(68b) The U.S. Air Force's Assured Aerospace Fuels Research Facility Fischer-Tropsch Liquids 
Upgrading Reactor ............................................................................................................................................................ 157

Heinz Robota, Russell K. Smith, Robert Morris 
 

(68c) Supported Iron-Based Catalysts for the Fischer-Tropsch Synthesis of Lower Olefins ...................................... 165
Hirsa M. Torres Galvis, Johannes H. Bitter, Krijn P. de Jong, Ard C. J. Koeken 

 



(68d) Fischer-Tropsch Synthesis: Influence of CO Conversion on Selectivities, H2/CO Usage Ratios, 
and Catalyst Stability Over 0.27% Ru 25%Co/Al2O3 Using a Slurry-Phase Reactor ................................................. 167

Wenping Ma, Gary Jacobs, Tejas Bhatelia, Dragomir B. Bukur, Burtron H. Davis 
 

(68e) Modeling the Start-up Phase of Fischer Tropsch Synthesis In a Fixed Bed Reactor: Effect of 
Pore Filling and Heat Transfer Through the Catalyst Bed ............................................................................................ 179

Syed Ali Zeeshan Gardezi, Babu Joseph, D. Yogi Goswami, John Wolan 
 

(68f) Modeling Diffusional Limitations In Fischer Tropsch Synthesis Catalyst at near Critical and 
Supercritical Solvent Conditions ...................................................................................................................................... 180

Aswani K. Mogalicherla, Elfatih E. Elmalik, Nimir O. Elbashir 
 

(68g) Fischer-Tropsch Cobalt Catalyst Activation and Handling Through Wax Enclosure Methods ....................... 182
Jennifer Klettlinger, Judy Yen, Angela Surgenor, Leah M. Nakley 

 

(72a) Using OpenFOAM for Modeling Vapor Cloud Explosions In the Chemical and Petrochemical 
Industry .............................................................................................................................................................................. 196

Timothy Melton, John Cornwell, Benjamin Ishii 
 

(72b) The Use of Overpressure Exceedance Curves In Building Siting ........................................................................ 197
Jeffrey D. Marx, Kendall M. Werts 

 

(72c) Maximize Ethylene Gain In Acetylene Removal Units - Optimization Strategies and New 
Generation Catalysts to Increase Production, Profit and Flexibility............................................................................. 205

Mingyong Sun, Denise B. Cooper, Michael Urbancic, Steven Blankenship 
 

(72d) Explosion Hazards In Membrane Reactors ........................................................................................................... 206
Niko Holst, Joerg Steinbach 

 

(72e) Synthesis of Nonylphenol Propoxylate Sulfates and Nonylphenol Propoxylate Φ-Sulfonates........................... 217
Meijun Zhang, Yun Fang 

 

(75a) PSA In Biomass to Fischer-Tropsch Fuels Processes with CO2 Capture ............................................................ 218
Ana Mafalda Ribeiro, Jo Carlos Santos, Alírio Egídio Rodrigues 

 

(75b) Modified 'Molecular-Gate' PSA for CO2 Capture From Flue Gas...................................................................... 219
Raghwendra Singh Thakur, Nitin Kaistha, D. P. Rao 

 

(75c) PSA Separation of CH4/N2 Mixture with Carbon Molecular Sieve...................................................................... 220
Fang Xi, Wensheng Lin, Anzhong Gu 

 

(75d) Two-Dimensional Modeling the Transfer Phenomena In the Radial Adsorber ................................................. 227
Xingang Zheng, Yingshu Liu, Wenhai Liu, Yongling Li, Hui Zhang 

 

(76a) Effects of Hydrogen Content on Nitrogen Expansion Liquefaction Process of Coke Oven Gas ....................... 228
Lin Zhang, Wensheng Lin, Anzhong Gu 

 

(76b) Handling LPG Components In LNG Plants .......................................................................................................... 237
Stanley Huang, Robert Saunderson, Chittarajan Pathak, Bobby Martinez 

 

(76c) What We Learned by Using Dynamic Models for LNG Work............................................................................. 253
David Hill, Aaron Herrick, Kenichi Matsuoka 

 

(76d) Study on Energy Consumption for Natural Gas Liquefaction............................................................................. 254
Meiqian Wang, Jian Zhang, Qiang Xu, Kuyen Li 

 

(76e) Improved LNG Plant Performance Through Higher Thermodynamic Efficiency............................................. 255
Christopher M. Ott, Yu-Nan Liu, Xukun Luo 

 

(85a) Improvong Refinery Unit Transitions Using Process Automation Technology in a Base Oil 
Hydroprocessing Facility .................................................................................................................................................. 256

Robert M. Tsai 
 

(85b) Practical PID Control: Use Filters for Better Disturbance Rejection and Setpoint Tracking........................... 263
Shabroz Gill, Doug Nicholson, Sebastien Osta, Patrick Thorpe 

 

(85c) Inferential Monitoring & Optimization of Crude Units Via Hybrid Models ...................................................... 264
Yoel Sanchez, Vladimir Mahalec 

 

(85d) Post-Optimality Analysis of Optimal Refinery Production .................................................................................. 265
Abdallah A. Al-Shammari, Mohammad S. Ba-Shammakh 

 

(88a) Catalytic Formation of Carbonyl Sulfide During Treatment of Coal-Derived Fuel Gas with 
Pd/-Al2O3 Sorbents .......................................................................................................................................................... 277

Erik C. Rupp, Evan J. Granite, Dennis C. Stanko 
 

(88b) Sustainability Assessment of Polygeneration Systems .......................................................................................... 278
Abhishek Jayswal, Helen Lou, Preeti Gangadharan, Kailang Zeng, Anand Zambar 

 

(88c) Analysis of Freshwater Usage In Advanced Gasification Based Power Systems ................................................ 279
Michael E. Walker, Javad Abbasian 

 

(100a) Effects of Process Parameters on Carbon Deposition During Iron Catalyzed Fischer-Tropsch 
Synthesis Studied with a Tapered Element Oscillating Microbalance .......................................................................... 280

Ard C. J. Koeken, Matthijs Ruitenbeek, Krijn P. de Jong 
 



(100b) Fischer-Tropsch Synthesis: Metal-Support Interfacial Contact Governs Oxygenates Selectivity 
Over CeO2 Supported Pt-Co Catalysts ............................................................................................................................ 282

Muthu Kumaran Gnanamani, Mauro C. Ribeiro, Wenping Ma, Gary Jacobs, Uschi M. Graham, Wilson D. Shafer, 
Burtron H. Davis 

 

(100c) Synthesis of Higher Alcohols From Syngas Over a K Promoted Cu-Co-Zn Catalyst In 
Supercritical n-Hexane...................................................................................................................................................... 284

Rui Xu, Sihe Zhang, Ed Durham, Christopher B. Roberts 
 

(100d) Kinetic Monte Carlo Simulations of the Fischer-Tropsch Reaction .................................................................. 285
Mohammed Minhaj Ghouri, Ionel Mugurel CiobÓc, A. P. J. Jansen, Rutger van Santen 

 

(100e) Preconditioning Effects Upon Co-Containing Pt-Promoted and Unpromoted Fischer-Tropsch 
Catalysts ............................................................................................................................................................................. 286

Donald Cronauer, Jeffrey W. Elam, A. Jeremy Kropf, Joseph A. Libera 
 

(100f) Development of a Kinetic Model for Fischer-Tropsch Synthesis Over a Ru Promoted Co/Al2O3 
Catalyst In a Slurry Reactor............................................................................................................................................. 287

Tejas Bhatelia, Wenping Ma, Gary Jacobs, Burtron H. Davis, Dragomir B. Bukur 
 

(106a) Effect of Si/Al Ratio on CoZr/MFI Zeolite Composite Catalysts for Direct Isoparaffins 
Synthesis From Syngas...................................................................................................................................................... 290

Xing Huang, Bo Hou, Jungang Wang, Debao Li, Litao Jia, Jiangang Chen, Yuhan Sun 
 

(106b) Influence of Preparation Methods on Catalytic Activity of Bi-Modal Mesoporous Cobalt-Based 
Catalysts for Fischer-Tropsch Synthesis.......................................................................................................................... 291

Jungang Wang, Debao Li, Bo Hou, Litao Jia, Yuhan Sun 
 

(106c) Kinetics of Methane Formation During Fischer-Tropsch Synthesis Over Co/SiO2 and Co/Al2O3 
Catalysts ............................................................................................................................................................................. 292

Wenping Ma, Gary Jacobs, Tapan K. Das, Burtron H. Davis 
 

(106d) An Investigation Into the Role Played by the Initial Iron Oxide Phase In Determining Catalyst 
Performance ....................................................................................................................................................................... 294

P. Julius Pretorius, Frank C. Hawthorne 
 

(106e) The Influence of Co Nanoparticles Distribution In Fischer-Tropsch Co-Supported Catalysts on 
Selectivity............................................................................................................................................................................ 295

Galina Pankina, P.A. Chernavskii, Andrei Y. Khodakov, V.V. Lunin 
 

(111a) Simulation In Early Stage Process Development................................................................................................. 297
Joe Schroer 

 

(111b) Understanding Design and Operational Issues Using Dynamic Simulations .................................................... 298
Dipanjan Bhattacharya, Manish Jain, Ramachandra P. Tekumalla 

 

(111c) Business Justification for the Investment In Dynamic Simulators ..................................................................... 299
Martin Berutti 

 

(111d) Operational Inputs Into the Mechanical Integrity Program .............................................................................. 300
F. Russ Davis 

 

(111e) From Process Simulation to Operator Training - A Success Story of Business Improvement 
Enabled by Simulation Technologies ............................................................................................................................... 311

Rajat Basu, Yuon Chiu, Eddy Yap, Laurie Wang 
 

(111f) Use of Process Simulators for Control Studies and Operator Training at RasGas........................................... 325
Abdulla Al-Subaey, Ferdi Pangan, John W. Womack, Ahmet Pekediz 

 

Author Index 




