
  
American Institute of Chemical Engineers 

  
  

  
1100thth  TTooppiiccaall  CCoonnffeerreennccee  oonn  

RReeffiinneerryy  PPrroocceessssiinngg  
22000077    

 
  
  

Held at the 2007 AIChE Spring National Meeting  
  
  
  
  
  

April 22-27, 2007 
Houston, Texas, USA 

 
 
 

 

Printed from e-media with permission by: 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
www.proceedings.com

 
ISBN: 978-1-60423-357-5 

 
Some format issues inherent in the e-media version may also appear in this print version. 

 
 

http://www.proceedings.com/


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ISBN: 978-1-60423-357-5 
 
Copyright (2006) by the American Institute of Chemical Engineers. 
All rights reserved. 
  
For permission requests, please contact the American Institute of Chemical Engineers at the address below. 
  
American Institute of Chemical Engineers  
Proceedings  
Three Park Avenue 
New York, NY 10016-5991 
Phone: 212-591-8100 
 
www.aiche.org  

http://www.aiche.org/


American Institute of Chemical Engineers 
 

10th Topical Conference on Refinery Processing 
2007 

 
TABLE OF CONTENTS 

 
Session 3 – Advances in Hydroprocessing - I 

 

Getting More with Less: Alon Big Spring Refinery ULSD Project ................................................. 1
Kirit Sanghavi, Sal Torrisi 

 

5 Years Cycle Experience for 10 PPM S Diesel Production.......................................................... 17
K. Vogt 

 

Thermochemistry of Catalyst Deactivation II: Competition between 
Hydrogenation, Condensation and Hydrocracking....................................................................... 26

Paul Robinson 
 

Molecular Weight and Its By-Boiling-Point Distribution of Middle Distillates for 
Hydroprocessing Modeling and Simulation................................................................................... 27

Jinwen Chen, Norma Mclean, Yevgenia Briker, Darcy Hager, Zbigniew Ring 
 

Improving Vacuum Gas Oil HydroTreating Operation via a Lumped Dynamic 
Simulation Modeling Approach ....................................................................................................... 34

Darius Remesat 
 

Session 26 – Advances in Hydroprocessing - II 
 

SelectivityoF Ring-Contraction Products in the Hydroisomerization of 
Methylcyclohexane ........................................................................................................................... 53

Teerawit Prasomsri, Siriporn Jongpatiwut, Malee Santikunaporn, Daniel Resasco 
 

Green Diesel Production from Vegetable Oil ................................................................................. 61
Jennifer Holmgren, Chris Gosling, Terry Marker, Peter Kokayeff, Giovanni Faraci, Carlo 
Perego 

 

HylubeTM Process Commercialization: Recovering Value from Used Motor Oil ...................... 68
T. N. Kalnes, Andreas Schuppel, Laura Kadlec 

 

Start-Up Experience for Value Recovery from CCR Net Gas at Yanbu' Refinery....................... 81
Saleh Al-Shahrani, Yuv Mehra 

 

Session 45 – Advances in Petrochemical Production - I 
 

Optimizing Cracker Operations: Selection of Downstream Configuration................................. 93
Osman Aboul-Nasr 

 

Condensing at Very Low Pressure with Very Low Allowable Pressure Drop, Low 
LMTD and Large Duty Requirements.............................................................................................. 97

Sylvain Benezech, Philippe Herbert, Francois Reverdy 
 

Investigations into Aromatic Thiol Production: A Joint Theoretical, Experimental 
and Economic Approach................................................................................................................ 104

Bradley Atkinson, Nicolas Rouckout, Rayford Anthony 
 

Session 53 – FCC Tutorial and Advances 
 

FCC Operations............................................................................................................................... 110
Pravin Sheth 

 



Impact of Catalyst, Additives and Feedstock on FCC Unit Performance ................................. 111
E. Thomas Habib Jr. 

 

Effect of Vanadium Deposited Locations in FCC Catalyst on Naphtha Sulfur 
Content............................................................................................................................................. 112

Peng Wang, Huiping Tian, Jun Long 
 

Dynamic Simulation of a Fluid Catalytic Cracking Unit: Predicting the Operation 
Using a Hydrotreated Feed ............................................................................................................ 113

Yiannis Bessiris, Vassilis Harismiadis 
 

Session 66 – Advances in Petrochemical Production - II 
 

Optimization Approach for Production Planning in Olefins and Aromatic Plant, 
Cracking Vs. Reforming ................................................................................................................. 119

Bhieng Tjoa, A. Cervantes, J. A. DeFazio, A. Fraga, E. Terra 
 

Higher productivity by Using the New Grade Sandvik APMT as Radiant Tube in 
Ethylene Cracking Furnaces.......................................................................................................... 121

Mats Lundberg, Jan Samuelsson, Claes Ohngren, Johan Josefsson, Bo Jonsson, Roger 
Berglund, Eduardo Gomes 

 

Improvement of Ethylene Plant Performance Using High-Cr, High-Ni Weld 
Overlaid Furnace Tubes ................................................................................................................. 133

Yutaka Yoshida, Kouji Ohya, Frans X. Terwijn, Toshihide Maeda 
 

Multistage Cryogenic Expander Applications ............................................................................. 143
Dalbir Utal, Kazim Ahktar 

 

Session 67 – Control and Optimization Tutorial and Advances 
 

MPC Fundamentals......................................................................................................................... 144
Jim Riggs 

 

Admc: beyond Classical MPC ....................................................................................................... 145
Scott Boyden 

 

The Fundamentals of Oil Fractionator Controls – Advanced or Otherwise.............................. 146
Pete Sharpe 

 

Operator Training System for Hydrocracking unit: Real world questions and 
Answers ........................................................................................................................................... 147

Aleksandr Muravyev, Martin Berutti 
 

Integration of Complex Sequences Using Delta V ...................................................................... 154
Dean Taggart, John Kingston, Stephen Krause 

 

Building a Grassroot Refinery in the 21st Century: Which Way to Go? ................................... 155
Ahmed Khogeer, Thomas Phillips 

 

Session 81 – Upgrading and Processing of Opportunity Crudes  
 

Overhead Corrosion Problems Caused by Opportunity Crude ................................................. 156
Paul Eaton, Tuyet Le, Murray Gray 

 

Taking Some of the Challenge Out of Challenge Crudes ........................................................... 157
Sam Lordo, Richard Mathers 

 

Effect of Toluene, Resins to Asphaltene Ration and Surfactant on the Stability of 
Water-in-Crude Oil Emulsions ....................................................................................................... 168

Adel Elsharkawy, Taher Al-Sahaf, Mohammed Fahim 
 

Flocculation Test for Oils without Asphaltenes .......................................................................... 184
Irwin Wiehe, Parviz Rahimi, Youngjun David Oh, Remy McNamara, Teclemariam Alem 

 



Session 87 – Bottom of the Barrel Tutorial 
 

Chemical Structure of Petroleum Asphaltenes and Implications for Processing ................... 191
Murray Gray 

 

The Processing of Resids and Heavy Oils ................................................................................... 192
Irwin Wiehe 

 

Residue Upgrading by Solvent Deasphalting and Pitch Gasification-a Review ...................... 207
James McGehee 

 

Session 105 – Bottom of the Barrel Processing 
 

Joint Ebullated Bed Catalyst Development Program Results in over 30% 
Reduction in Catalyst Usage ......................................................................................................... 208

Craig McKnight, Wayne Schiewe, Josiane Ginestra, Wessel Ijlstra, Dorian Rauschning, 
David Sherwood Jr. 

 

Catalytic Aqua and Hydro Processing of Athabasca Bitumen Heaviest Fractions ................. 215
Pedro Pereira-Almao, Gustavo Trujillo, Carlos Scott, Redescal Gomez, Alejandro Vasquez, 
John Thompson 

 

Natural Hydrogen Donors in Petroleum Resids .......................................................................... 218
Kenneth Gould, Irwin Wiehe 

 

Adsorption, Diffusion and Reaction in FCC Catalyst for Enhanced Selectivity 
Towards Environmentally Friendly Gasoline ............................................................................... 229

Mustafa Al-Sabawi 
 

Hydrocracking Experience in a Gulf Refinery............................................................................... 230
Kamal Rashid 

 

Session 114 – Oil Water Separation 
 

Oil/Water Separation: A Review of the Historical Development and the Evolution 
of New Treatment Techniques....................................................................................................... 241

Robert Peters, M. P. Sharma, Tracy Williams 
 

In Situ Asphaltenic Film Characterization of W/O Emulsions by Sans: the Role of 
Film Thickness and Composition in Emulsion Stability ............................................................. 252

Vincent Verruto, Peter Kilpatrick 
 

The Benefits of Optimizing Your Desalter Operation .................................................................. 253
Sandra Garcia-Swofford, Sam Lordo 

 

Tutorial on Handling Slop Oil in the Refinery .............................................................................. 254
Lawrence Kremer, Kerlin Byers 

 

A New Concept for Simultaneous Reduction of Alkalinity, Oil and Undesirable 
Gases Such as CO2 and H2S......................................................................................................... 263

James Chen, Dallas Douglas 
 

Stabilizing Hydraulic Fluids with Membrane Drying ................................................................... 264
Stuart Nemser, Sudipto Majumdar, Peter Dell, Shannon Williams, Dan Avery, Don Stookey 

 

Solidification Mechanism and Solidifier Effectiveness for Fuels and Oils ............................... 266
Thomas Hanley, Byung-Hwan Um, Dan Parker 

 

Session 117 – Environmental Solutions - I 
 

Case Study on the Implementation of ISO 14001 at the Jordan Oil Refinery Co. .................... 267
N. P. Cheremisinoff 

 



Global Warming: Who to Believe? ................................................................................................ 326
Gerald Westbrook 

 

Ad Hoc Operability Impact on GHG Emissions and Waste Heat Recovery .............................. 341
Mahmoud Bahy Noureldin, Ahmad Aseeri, Saleh Al-Hashimi 

 

Personalizing a Greenhouse Gas Protocol: Defining the Greenhouse Gas 
Inventory of Your Company ........................................................................................................... 353

B. Tod Delaney 
 

Session 126 – Environmental Solutions - II 
 

The Need for Environmental Management Systems in the Wood Preservation 
Industry ............................................................................................................................................ 354

Nicholas Cheremisinoff 
 

Improving the Process of Certifying the Title V Compliance at a Refinery 
Marketing Terminal ......................................................................................................................... 410

Peter Stevenson, Karen Olson, Robert Morris, Rebecca Ayala 
 

Kinetic Modeling of Selective Non-Catalytic Reduction (Sncr) of Nitric Oxide 
Using Urea-Water Solution ............................................................................................................ 424

Rajasree Retnamma, Youngil Lim, Ho-Jae Park, Seong-Joon Kim, Kyung-Sun Yoo 
 

Refinery and Petrochemical Liability Protection – Audit Your Offsite Disposal, 
Regeneration, and Recycling Facilities ........................................................................................ 426

Coby Scher, Dennis Caputo 
 

Author Index 
 




