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Irikura, K.K., “Groping Toward ab Initio Mass Spectrometry,” Chemical and Analytical Sciences Division,” Oak 

Ridge National Laboratory, Knoxville, TN, September 26, 2003. 
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on Thermophysical Properties, Boulder, CO, June 24, 2003. 
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21, 2003. 
 
Miller, K.E., “Sorption of Fuel Gas Odorants on Clay Surfaces by Gas Chromatography,” 15th Symposium on 

Thermophysical Properties, Boulder CO, June 24, 2003. 
 
Miller, K.E., “Evaluation of Clay Adsorbents by Liquid Chromatography,” 15th Symposium on Thermophysical 

Properties, Boulder CO, June 25, 2003. 
 
Miller, K.E., “Clay Adsorbent Evaluation by Liquid Chromatography,” Rocky Mountain Conference on 

Analytical Chemistry, Denver CO, July 29, 2003. 
 
Mountain, R.D., “Molecular Dynamics of Liquids,” University of Pittsburgh, Pittsburgh, PA, May 14, 2003. 
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Modelling Workshop, NIST, Gaithersburg, MD, June 12, 2003. 
 
Neta, P., “Reaction Kinetics in Ionic Liquids Studied by Pulse Radiolysis,” Physical and Chemical Properties 
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Neta, P., “Pulse Radiolysis Studies of Reaction Kinetics in Ionic Liquids,” 23rd Miller Conference on Radiation 

Chemistry, Bialowieza, Poland, September 8, 2003. 
 
Orkin, V.L., “Photochemistry at Lithography Wavelengths,” Third Annual Technology Roadmap Workshop at 

Extraction Systems Inc., Wellesley, MA, June 9, 2003. 
 
Orkin, V.L., “Precise Measurements of Rate Constants for OH Reactions of Atmospheric Interest,” Institute of 

Chemical Physics, Russian Academy of Sciences, Moscow, Russia, September 14, 2003. 
 
Radebaugh, R., “Alternative Refrigeration Technologies,” Low-Power Cryocooler Workshop, Amsterdam, The 

Netherlands, April 1, 2003.  Invited. 
 
Radebaugh, R., “A Review of Cryocoolers,” Toshiba Corporation, Tokyo, Japan, April 18, 2003. 
 
Radebaugh, R., “Cryocoolers for Super Conductors,” Challenges of Applied Cryoelectrics II, WE-Heraeus-

Workshop, Wilburg, Germany, May 27, 2003.  Invited. 
 
Radebaugh, R., “Micro Cryocoolers,” Micro Cryogenic Coolers Workshop, Defense Advanced Research Projects 

Agency, Mystic CT, July 15, 2003.  Invited. 
 
Radebaugh, R., “Improved Regenerators for Cryocoolers,” Interagency Energy Conversion Engineering 

Conference, Portsmouth VA, August 20, 2003.  Invited. 
 
Radebaugh, R., “Optimization of Inertance Tubes,” Cryogenic Engineering Conference/International Cryogenic 

Engineering Conference, Anchorage AK, September 24, 2003. 
 
Radebaugh, R., “Experimental Measurements and Model Verificatiom of Inertance Tubes,” Cryogenic 

Engineering Conference/International Cryogenic Engineering Conference, Anchorage, AK, September 25, 
2003. 

 
Rainwater, J., “Virial Coefficientsa for Hard Spheres Immersed in Hard Rod Solutions,” 15th Symposium on 

Thermophysical Properties, Boulder, CO, June 24, 2003. 
 



Rainwater J., “Issues of Forum 2000, Three Years Later,” 15th Symposium on Thermophysical Properties, Boulder, 
CO, June 25, 2003.  Invited. 

 
Rainwater, J., “Hard Dumbbell Free Energy via the Fluctuating Cell Model,” 15th Symposium on 

Thermophysical Properties, Boulder, CO, June 25, 2003. 
 
Shen, V.K., “Computational and Theoretical Investigation of Mechanical Strength in Glasses and Superheated 

Liquids,” Statistical Physics/Molecular Simulation Seminar, NIST, Gaithersburg, MD, January 8, 2003. 
 

Shen, V.K., “Mechanical Properties of Glasses via the Energy Landscape,” Johns Hopkins 
University/Department of Physics, Baltimore, MD, March 26, 2003. 

 
Simmons, V., “Molecular Dynamics Results on the Surface Tension of Three Binary Fluid Mixtures,” Annual 

American Physical Society Meeting, Austin, TX, March 3, 2003. 
 
Stein, S.E., “An Automated Method for verifying Structure-Spectral Consistency based on Ion 

Thermochemistry,” 16th Int. Mass Spectrometry Conf., Edinburgh, UK, September 4, 2003. 
 
Stein, S.E., “Open Standards for Chemical Information,” 226th American Chemical Society Fall Meeting, New 

York, NY, September 10, 2003. 
 
Stein, S.E., “Open Standards for Chemical Information,” The IUPAC Chemical Identifier and XML Data 

Dictionaries  Projects Creon Lab Control, Cologne, Germany, October 6, 2003. 
 
Stein, S.E., “Open Standards for Chemical Information,” The IUPAC Chemical Identifier and XML Data 

Dictionaries Projects German Chemical Society Annual Meeting, Munich, Germany, October 8, 2003. 
 
Stein, S.E., “An Open Standard for Chemical Structure Representation – The IUPAC Chemical Identifier,” 

Chemical Informatics Conference, Nimes, France, October 22, 2003. 
 
Tsang, W., “Progress in the Development of Combustion Kinetics Databases for Liquid Fuels Codatata,”  2002- 

Frontiers of Scientific and Technical Data, Montreal, Canada,October 2, 2002. 
 
Tsang, W., “Progress in the Development of a Kinetic Database for Heptane Combustion,” 41st American 

Institute of Aeronautics and Astronautic and Astronautics Conference & Exhibition, Reno, NV, January 7, 
2003. 

 
Tsang, W., “Multichannel Decomposition of Heptyl Radicals, 3rd Joint Meeting of the US Section of the 

Combustion Institute,” Combustion Fundamentals and Applications,University of Illinois at Chicago, March 
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Tsang, W., “Kinetics of the Combustion of Real Fuels,” Combustion Research Facility, Livermore CA, May 23, 
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Tsang, W., “Progress Report - Database for soot formation in heptane combustion,” Wright-Patterson Air Force 

Base, May 25, 2003. 
 
Tsang, W., “The Simulation of Real Combustion Processes,” Physical and Chemical Properties Division, NIST, 

MD, March 27, 2003. 
 
Tsang, W., “Kinetic Data Base for Combustion Modeling,” 23rd Contractors Meeting 

Granlibakken, CA, May 28, 2003. 
 



Tsang, W., “Combustion Simulation Databases of Real Transportation Fuel,” Workshop on the Simulation of the 
Combustion of Real Fuels, NIST, Gaithersburg, MD,  September 4, 2003. 

 
 
 
 
 
3. Cooperative Research and Development Agreements (CRADAs) and Consortia 
 
Development of Pulse Tube Refrigeration Technology for a Fully Acoustic Densifier that  
Simultaneously Conditions Two Cryogenic Fluids, R. Radebaugh 
Sierra Lobo (CN-1744) (CRADA) 
 
Development of a Two-Stage Pulse Tube Cryocooler for Superconducting Motors, R. Radebaugh 
American Superconductor Corporation (CN-1762) (CRADA) 
 
Development of a Pulse Tube Cryocooler for Dermatalogic Cryosurgery 
CIMEX BioTech (CN-1808) (CRADA) 
 
Praxair Pulse Tube Liquefier, R. Radebaugh 
Praxair, Inc. (CN 1677) (CRADA) 
 
Coblentz Society/NIST Digitized Vibrational Spectra Database, S. Stein 
The Coblentz Society (CRADA) 
 
Library Search Identification of Chemical Structure and Substructures from MS/MS Spectra, S. Stein 
Finnigan Corporation (CRADA) 
 
North American Membrane Society Consortium: Pore Size Characterization Methodology and Standards for 
Ultrafiltration Membranes, C. Muzny 
Merck, Millipore, Osmonics, Sartorius, Bureau of Reclamation 
 
Thermodynamics Research Center Research Consortium 
Shell Development Company, Conoco Phillips, Chevron Texaco, Eastman Chemical Company, Virtual 
Materials Group, Inc. 
 
 
 
 
 
 
4. Patents 
 
Bruno, T.J. and Rybowiak, M.C., “Method and Apparatus for Entrainment Mixing of Vapor Into Liquids,” U.S. 
Patent Number 6,585,405 (7/11/03). 
 
Dobak, J., Radebaugh, R., Marquardt, E., and Huber, M.L., “Miniature Mixed Gas Refrigeration System,” NIST 
#95-041PCT, International Patent Application. 
 
Dobak, J., Radebaugh, R., Marquardt, E., and Huber, M.L., “Mixed Gas Refrigeration Method,” NIST #96-040CIP-
EPO, International Patent Application. 
 
 
 



5. SRM Activities 
 
SRM 217d 2,2,5 – Trimethylpentane (Iso-octane), Renewal, In progress, Certificate in  2003 
 
Thermal Analysis Suite 
SRM 2235 Bismuth, New, In Progress, Certificate in 2003 
SRM 2236 Silver Bromide, New, In Progress, Certificate in 2003 
 
Fluid Density Over Wide Ranges of Temperature and Pressure, New SD Project 
Macropore Size Distribution Standard Disk (Membrane), New SD Project 
 
 
6. SRD Activities 
 
SRD NIST Chemical Kinetics Mechanism Database CKMech  hppt://srdata.nist.gov/ckmechx/ 
SRD 1/1ANIST/EPA/NIH Mass Spectral Library (Update: July 2002) 
SRD 4 NIST Thermophysical Properties of Hydrocarbon Mixtures Database, Major Upgrade (Version 3.01), 

Support 
SRD 10 NIST Thermophysical Properties of Water Database, Support 
SRD 12 NIST Thermophysical Properties of Pure Fluids Database (Version 5.0), Support 
SRD 14 NIST Mixture Property Database, Upgrade in Progress 
SRD 17 NIST Chemical Kinetics Database on the Web, Version 7.0, Release 1.1 
SRD 23 NIST Reference Fluid Thermodynamic and Transport Properties, Major Upgrade (Version 7), Support 
SRD 23 NIST Thermodynamic Properties of Refrigerants and Refrigerant Mixtures Database, Major Upgrade 
(Version 7.0), Support 
SRD 40 NDRL/NIST Solution Kinetics Database on the Web, New Release 
SRD 69 NIST Chemistry Webbook, Contributions on Fluid Properties, New Release 
TRC Tables – Hydrocarbons, Major Upgrades 
TRC Tables – Non-Hydrocarbons, Major Upgrades 
International Data Series, Major Upgrades 
SRD 85 NIST/TRC Table Database, WinTable 1.5 (2001), New Release  
SRD 87 NIST/TRC Vapor Pressure Database, Version 2001, New Release  
SRD 88 NIST/TRC Ideal Gas Database, New Release 
  
 
7. Calibrations 
 
Pratt and Whitney 
Hoffer Flow Controls, Inc. 
 
 
8. Committee Assignments 

 
T.C. Allison 
Collaboratory for Multi-Scale Chemical Sciences 

 
D.G. Archer 
ASTM Committee E37 on Thermal Measurements (Membership Secretary) 
ASTM Subcommittee E37.02, Standard Reference Materials for Thermal Measurements (Chair) 
ASTM Subcommittee E37.90, Executive Subcommittee (Member) 
ASTM Taskgroup E37.01.06 on Heat Capacity (Chair) 
ASTM Taskgroup E37.01.17 on Differential Scanning Calorimetry Calibration (Chair) 
ASTM Taskgroup E37.01.21 on Reaction Calorimetry (Chair) 



 
P.E. Bradley 
NASA Cryogenic Technology Working Group for Space Exploration and Transportation 
 
T.J. Bruno 
International Forum on Process Analytical Chemistry, Scientific Board 
ASTM Committee D03 on Gaseous Fuels  
Gas Research Institute PCB Task Force 
Annual SFE-SFC International Symposium, Technical Board 
National Materials Advisory Board Panel on Separation Technology for Industrial Recycling and Reuse 
 
A.M. Chaka 
Secretary, Theoretical Subdivision, American Chemical Society 
Member, Executive Committee, Physical Division, American Chemical Society 
Secretary, Computational Molecular Science and Engineering Forum, American Institute of Chemical Engineers 

 
R.D. Chirico 
ASTM Committee E27 on Hazard Potential of Chemicals 
 
D.G. Friend 
ASME K-7 Standing Committee on Thermophysical Properties 
ASME Research and Technology Committee on Water and Steam in Thermal Systems 
ASME Subcommittee on Properties of Water and Steam 
IAPWS Working Group on Thermophysical Properties of Water and Steam (Chair) 
IAPWS Task Group on Transport Properties (Chair) 
AIChE Design Institute for Physical Property Data (DIPPR):  Project 991 Steering Team, Project 801 Steering 

Team, Administrative Committee, Technical Committee 
Fourteenth International Conference on the Properties of Water and Steam Organizing Committee (Member) 
Fifteenth Symposium on Thermophysical Properties (Organizer and Co-Chair) 
Joint Conference of the 16th STP and ICCT 19, Executive Board (Vice President) 
Industrial Fluids Simulation Challenge Organizing Committee (Member) 
Industrial Fluids Simulation Challenge Benchmark Committee (Chair) 
Joint ASME-AIChE Committee on Thermophysical Properties (Member) 
 
M. Frenkel 
Physical Data and Reaction Kinetics Committee (PDRK) of the Engineering Sciences Data Unit (ESDU™), 

London, UK (Corresponding Member) 
Committee for Data File Format Standardization of CODATA (IUCOSPED) (Member) 
Board of Directors of International Association of Chemical Thermodynamics 
Chair, Organizing Committee of ICCT-2006 
Chairman, IUPAC Task Group 
 
A.H. Harvey 
ASME Research and Technology Committee on Water and Steam in Thermal Systems 
ASME Research Subcommittee on the Properties of Water and Steam (Chair) 
Colloquium Organizing Committee, CSTL, Boulder, CO (Co-Chair). 
IAPWS Working Group on Thermophysical Properties of Water and Steam 
IAPWS Task Group on Fundamental Constants (Chair) 
IAPWS Editorial Committee (Chair) 
 
R.E. Huie 
TSCA Interagency Testing Committee 
NASA Panel for Data Evaluation 
Titular Member, IUPAC Commission on Chemical Kinetics 



IUPAC Task Group on Standard Potentials of Radicals 
 
A. Laesecke 
Colloquium Organizing Committee, CSTL, Boulder, CO (Co-Chair). 
Board of Directors of the SURF NIST Boulder program. 
IUPAC Project on Thermochemical, Thermodynamic, and Transport Properties of Halogenated Organic 

Compounds and Mixtures (Coordinator) jointly with Prof. John Dymond (Glasgow, UK), Prof. Ulrich K. 
Deiters (Cologne, Germany), and Prof. Andreas Heintz (Rostock, Germany). 

International Association of Transport Properties. 
 

E.W. Lemmon 
Transmission Measurement Committee of the American Gas Association (AGA) 
 
P.J. Linstrom 
ASTM Subcommittee E13.15, Analytical Data 
 
J.W. Magee 
IUPAC Project on Thermodynamics of Ionic Liquids, Ionic Liquid Mixtures, and the Development of Standardized 

Systems (Coordinator) 
IUPAC Project on Ionic Liquids Database (Coordinator) 
Executive Board, 16th Symposium on Thermophysical Properties/19th IUPAC Conference on Chemical 

Thermodynamics 
 
W.G. Mallard 
Steering Committee for the NIST/EPA/NIH Mass Spectra Database 
Joint Committee on Atomic and Molecular Physical Data 
Organization for the Prohibition of Chemical Weapons, Advisory Panel on the Central Analytical Database 
 
M.O. McLinden 
ASHRAE Technical Committee 3.1 - Refrigerants and Secondary Coolants (Corresponding Member) 
ISO TC86/SC8/WG7 – Refrigerant Properties (Member) 
 
P. Neta 
Member, IUPAC Committee on Standard Potentials of Radicals 
 
V.L. Orkin 
NASA Panel for Data Evaluation 
 
R.A. Perkins 
ASTM Committee D34 on Waste Management 
International Association for Transport Properties 
 
 R. Radebaugh 
International Cryocooler Conference, Inc., Advisory Committee 
Cryogenic Society of America, Editorial Committee 
 
J.L. Scott 
Measurement Technical Committee (MTC) for the GTI Metering Research Facility (MRF) at Southwest Research 

Institute (SwRI) 
Transmission Measurement Committee of the American Gas Association (AGA) 
 
S.E. Stein 
ASMS Subcommittee on Measurements and Standards – Methodology 
IUPAC Committee on Printed and Electronic Publishing 



IUPAC, The IUPAC Chemical Identifier (Project Leader) 
IUPAC, Standard XML Data Dictionaries for Chemistry (Project Leader) 
 
 
 
9. Editorships 
 
T.J. Bruno 
Journal of Process Analytical Chemistry (Associate Editor) 
 
R.D. Chirico 
Journal of Chemical Thermodynamics (Editorial Board) 
TRC Tables – Hydrocarbons (Editorial Board) 
TRC Tables – Non-Hydrocarbons (Editorial Board) 
 
M. Frenkel 
TRC Tables – Hydrocarbons (Editor-in-Chief) 
TRC Tables – Non-Hydrocarbons (Editor-in-Chief) 
International Data Series (Executive Director) 
Computers and Applied Chemistry (China) (Editorial Board) 
Vapor-Liquid Equilibria (Poland) (Editorial Board) 
 
D.G. Friend 
International Journal of Thermophysics (Associate Editor) 
TRC Tables – Hydrocarbons (Editorial Board) 
TRC Tables – Non-Hydrocarbons (Editorial Board) 
 
R.E. Huie 
International Journal of Chemical Kinetics (Associate Editor) 
 
A. Laesecke 
Journal of Chemical and Engineering Data (Advisory Board) 
TRC Tables – Hydrocarbons (Editorial Board) 
TRC Tables – Non-Hydrocarbons (Editorial Board) 
Guest Editor of a Special Issue of “Fluid Phase Equilibria” (Vol. 210, No. 1) with contributions to the 3rd IUPAC 

Workshop on Thermochemical, Thermodynamic, and Transport Properties of Halogenated Hydrocarbons and 
Mixtures, July 28-August 2, 2002, Rostock, Germany.  (Invited) 

 
J.A. Manion 
International Journal of Chemical Kinetics (Associate Editor) 
 
J.W. Magee 
Journal of Chemical and Engineering Data (Associate Editor) 
TRC Tables – Hydrocarbons (Editorial Board) 
TRC Tables – Non-Hydrocarbons (Editorial Board) 
 
P. Neta 
Radiation Physics and Chemistry (Editor) 
 
R. Perkins 
TRC Tables – Hydrocarbons (Editorial Board) 
TRC Tables – Non-Hydrocarbons (Editorial Board) 
 
 



R. Radebaugh 
Cryogenics (International Advisory Editor) 
Advances in Cryogenic Engineering (Editorial Board) 
 
J.C. Rainwater 
International DATA Series, Selected Data on Mixtures (Editor) 
 
W. Tsang 
International Journal of Chemical Kinetics (Editor) 
 
 
 
10. Seminars 
 
October 30, 2002 
Jürgen Gmehling, Carl von Ossietzky University, Oldenburg (Germany), “Potential of Group Contribution Methods 

for the Prediction of Phase Equilibria and Excess Properties of Complex Mixtures” and “Online Demonstration 
of the Dortmund Database (DDB).”  (Division Sponsor: A. Laesecke and W.M. Haynes) 

 
November 15, 2002 
Anthony R. H. Goodwin, Schlumberger-Doll Research, Ridgefield, Connecticut, “Micro Electro Mechanical 

System (MEMS) for the Measurement of Density and Viscosity.”  (Division Sponsor:  W.M. Haynes) 
 
December 2, 2002 
Nordstrom, U.S. Geological Survey, Boulder, Colorado, “Application of Geochemical Model and Their 

Dependence on Reliable D. Kirk Thermodynamic Data.”  (Division Sponsor:  W.M. Haynes) 
 
December 13, 2002 
J. Boerio-Goates, Brigham Young University, Provo, Utah, “Pure SiO2 Zeolites -- Crystalline Materials with some 

Glassy Characteristics.”  (Division Sponsor:  R.D. Chirico and M. Frenkel) 
 
December 20, 2002 
Ercang Luo, Chinese Academy of Sciences, Beijing (P. R. China), “Properties of Gas Mixtures and Their Use in 

Mixed-refrigerant Joule-Thomson Refrigerators at TIPC/CAS.” (Division Sponsor: R. Radebaugh) 
 
February 14, 2003 
M. A. Anisimov, University of Maryland, College Park, Maryland, “Competition of Mesoscales in Near-Critical 

Polymer Solutions.”  (Division Sponsor:  D.G. Friend) 
 
February 24, 2003 
D. Lary, NASA Goddard Space Flight Center, Greenbelt, MD, “Chemical Data Assimilation.”  (Division Sponsor:  
T.C. Allison) 
 
March 7, 2003 
T. Atake, Tokyo Institute of Technology (Japan), “Heat Capacity Measurements and Thermodynamic Studies of 

Molecular Motion and Phase Transition in Solids.”  (Division Sponsor:  M. Frenkel) 
 
April 4, 2003 
V. Anikeev, Boreskov Institute of Catalysis, Novosibirsk, Russia, “Decomposition and Oxidation of Aliphatic Nitro 
Compounds in Supercritical Water” or “Modelling Density Effect on the Rate Constant of 2-Propanol Dehydration 
Reaction in Scw.”  (Division Sponsor:  R.E. Huie) 
 



April 4, 2003 
L. Sun, Colorado School of Mines, Golden, Colorado, “Multiparameter Crossover Equation of State: Algorithm and 

Applications.”  (Division Sponsor:  A.H. Harvey) 
 
May 5, 2003 
Jörg Baranski, Dept. of Chemistry, University Rostock (Germany), “Determination of Binary Diffusion 

Coefficients of Gases Using Holographic Interferometry in a Loschmidt Cell.”  (Division Sponsor:  A. 
Laesecke) 

 
May 28, 2003 
R. Gomperts, Silicon Graphics, Hudson, MA, “Presentation on Gaussian 2003 and SGI Computers.”  (Division 
Sponsor:  T.C. Allison) 
 
July 17, 2003 
M. Gordon, Department of Chemistry, Iowa State University, Ames, Iowa, “New Developments for Modeling 
Liquids and Solvent Effects.”  (Division Sponsor:  K.K. Irikura) 
 
July 18, 2003 
R.J. Wheatley, University of Nottingham (England), “Calculating Intermolecular Potentials with SIMPER.”  

(Division Sponsor:  A.H. Harvey) 
 
August 18, 2003 
L. Greer, National Center for Biotechnology Information, National Institutes of Health, Bethesda, MD, “OMSSA:  
An MS/MS Search Algorithm for High-Throughput Proteomics.”  (Division Sponsor:  S.E. Stein) 
 
August 28, 2003 
J. Dec, Sandia National Laboratories, Livermore, CA, “An Overview of Recent Research and Chemical-Kinetic 
Modeling needs for Internal Combustion Engines.” (Division Sponsor:  W. Tsang) 
 
 
 
11. Conferences/Workshops/Sessions Sponsored/Co-Sponsored 
 
Workshop on Combustion Simulation Databases for Real Transportation Fuels (R.E. Huie, J.W. Hudgens, J.A. 
Manion and W. Tsang, organizing committee). 
 
Working Group Meeting on a Web Site for IUPAC/NIST Recommended Values for Thermodynamics, May 15 & 
16, 2003 (R.E. Huie, J.W. Hudgens, J.A. Manion and T.G. Allison) 
 
Symposium on Integrating Diverse Computational Approaches to Complex Problems, American 
Chemical society National Meeting, New Orleans, LA, March 23-27, 2003. A.M. Chaka and A.K. Wilson 
(U. North Texas), organizers. 
 
15th Symposium on Thermophysical Properties, June 22-27, 2003, Boulder, CO (D.G. Friend) 
 
 
12. Other  
 
T.J. Bruno 
Adjunct Professor, Department of Chemical and Petroleum Refining Engineering, Colorado School of  

Mines, Golden, CO. 
 
J.W. Magee 
Adjunct Professor, Department of Mechanical Engineering, University of Colorado, Boulder, CO. 



 
 
J.C. Rainwater 
Lecturer, Department of Physics, University of Colorado, Boulder, CO. 
Ph.D. Advisor (S.A. Kadlec), Department of Physics, University of Colorado, Boulder, CO. 
 
Foundations of Molecular Modeling and Simulation Conference, Keystone, CO. July 7-10, 2003. A.M. 
Chaka, organizing committee, NIST co-sponsored. 
 
First Industrial Fluid Simulation Challenge Symposium, American Institute of Chemical Engineers 
Annual Meeting, Indianapolis, IN, November 3, 2002. R.D. Mountain, Case, F. (Colgate-Palmolive), Chaka, 
A.M., Friend, D.G., Frurip, D.(Dow), Johnson, R.D., Golab, J.(BP), Kolar, P.(Mitsubishi Chemical), Moore, J. 
(Dow), Schiller, M.(Dupont), and Storer, J., 
 
 
 

 
 
 

 
 
 
 
 
 


