Kister Distillation
Symposium 2013

Topical Conference at the 2013 AIChE Spring Meeting and 9th
Global Congress on Process Safety

San Antonio, Texas, USA
28 April - 2 May 2013

ISBN: 978-1-62748-456-5



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

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

Copyright© (2013) by AIChE
All rights reserved.

Printed by Curran Associates, Inc. (2013)

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

MR. TAK YANAGI — AHEAD OF HIS TIME ..ottt ettt ene 1
Mike Resetarits, Tony Cai, Simon Chambers
A 100 YEAR SEARCH FOR THE "IDEAL" MASS TRANSFER DEVICE .......ccoooiiiiiiie e 2

Christoph Ender, Izak Nieuwoudt

GAMMA SCAN AND CAT-SCAN DATA FROM A DISTILLATION COLUMN AT VARIOUS

LIOADINGS . ...ttt et e e et e e et e e e e b ee e s baee e etbee e e aabeeesabaeeeatebe e e bbeeeaabaeeaabaeeeeaabee e e baeeeaabaeeeatbeeeabeeeeatreeeanns 3
Simon Chambers, Lowell Pless, Ron Carlson, Michael Schultes

DO HIGH ACTIVITY COEFFICIENTS IN VAPOR LIQUID SYSTEMS MEAN HIGHER

INTERFACIAL CONCENTRATIONS?. ...ttt sttt sttt sttt sttt e be et ke et e s bt e ae st e e st e st e e eesbeenbenaee s 4
Jose Bravo

TROUBLESHOOTING AND SOLVING A SOUR WATER STRIPPER PROBLEM .....cccocciiiicee e 5
Jeremy Ponting, Richard Nielsen, Henry Z. Kister

NAGAOKA PACKING "SUPER H PA CK ...ttt ettt sae s et e s sta e sneeesteessaeensaeasaeateennaeanneeaneeensenns 19
Tadayoshi Nagaoka

MITIGATING CHLORIDE CONTENT ON VACUUM DIESEL ......ccoviiiiii ettt ee e s 24

Ana Lucia M. T. L. Malheiros, C. Bellote, Arlan Lucas de Souza, Braz Marino Zanutto, Diego Telles Fernandes,
Glaucia A. Torres, Helton Siqueira Maciel, Silvia Waintraub

SIDE REBOILER REDESIGN IMPROVES ALKY ISOSTRIPPER OPERATION ......ccooiiiiiiiiiceeeins 25
Daryl Hanson, Kannan Subramanian

TROUBLESHOOTING JET-FUEL PRODUCTION ON CRUDE DISTILLATION UNIT IN

PEMEX CADEREYTA REFINERY ...ttt ettt ettt e et e st e et e e st e e snteante e s taeeneesnseenteennnees 26
Guillermo Trujillo Rendén, Luis Alberto Quintero Rivera, Jorge Arturo Recio Espinosa, Ricardo Alberto Loubet
Guzman

REFINERY TOWER INSPECTIONS DISCOVERING PROBLEMS AND SOLVING

LAY 81\ L I T T\ ST 38

Rodrigo Cardoso, Henry Z. Kister
INSTALLATION OF SECONDARY PUMPAROUND RESOLVES RESID ENTRAINMENT FROM

FLUID COKER SCRUBBER........coiiiiiiitiiie ettt st be bt st b b e e bt bt et be et e bt e be sk e et e s bt et sbeebenaeenes 65
Jill Brown Burns, Daryl Hanson, Chris Riley, Cameron Wicklow

DISTILLATION REVAMP PROJECT PROBLEMS & PREVENTION ......ccooiiiiiiiiniric e 66
Doug Bouck

PROFLUX™ SEVERE SERVICE GRID — AN ALTERNATIVE SOLUTION FOR FOULING

APPLICATIONS L.t b bbbt bbbt e b o1 e e R e oAb A h e e s b e b e e s bt A b e e e e e b e ea bt e b b e b e e be e bt s bt et e b e e b e nbe s 74
Izak Nieuwoudt, Pat Quotson, Dennis J. Schmude

ON MODELING OF GAS-PHASE MASS-TRANSFER IN STRUCTURED PACKINGS.........cccociiiiinieniieieniens 75
Frantisek J. Rejl, Lukas Valenz, Vaclav Linek, Jan Haidl

MODELING OF MASS TRANSFER OF RANDOM PACKINGS FOR GAS-LIQUID SYSTEMS.........cccocviininn. 87
Jerzy Mackowiak

A RIVULET FLOW MODEL FOR WETTING EFFICIENCY IN PACKED BEDS..........ccccciiiiiiiiinene e 88

Subbarao Duvvuri, Shuhaimi Mahadzir

COMPARISON OF DISTILLATION PACKING EFFICIENCY THROUGH HETP OR MASS-

TRANSFER COEFFICIENTS OBTAINED BY PROFILE-METHOD........cccciiiiiiiieeeeeee s 96
Lukas Valenz, Frantisek J. Rejl, Vaclav Linek, Jan Haidl

GAS-LIQUID FLOW CHARACTERISTICS ON LARGE-SCALE FLOAT VALVE TRAYS

OPERATING AT LOW LOADS ...ttt b ettt sbe st b b e e bt she e st e sbe e bt e he e s besbe e bt ebeesbesbeenbeaneenbenreens 97
Jun Wang

DRY TRAY PRESSURE DROP OF DOUBLE WEIGHT FLOAT VALVE TRAYS.....ccoiiiei e 98
Lehuan Wu

STUDY ON GAS SHORT CUT THROUGH THE DYNAMIC SEAL OF ROTATING

PACKED BED ... .otttk b et e bt e a e bt a1 e e ek e e R b e A b £ e h e e b £ SR b e A b e 2R e e R e e R RS AR £ e R e e eRE e R e nReeRe Rt Rr e b e nre e neanean 106
Yumin Li

PILOT AND FULL-SCALE APPLICATION OF TECHNOLOGIES FOR MERCURY CONTROL..........ccccueuc... 111
Noah Meeks

ACID TUNNELING VS ACIDIZING : A CASE STUDY OF RUDATAIN OILFIELD-KUWAIT ......ccooeiiiirnne 112
Adel Elsharkawy, Mohamed Al-Hadher

SUSTAINED CASING PRESSURE MODELING AND WELL INTEGRITY ..o 113

Tony Rocha-Valadez, A. Rashid Hasan, C. Shah Kabir, Sam M. Mannan



EVALUATION OF PARTICLE GROWTH IN AN ELECTROCHEMICAL FLUIDISED

BED REACTOR ...tttk b et h e a1 e bt s b e b e e s e e e b e e R b e A b £ 2 h £ e b £ SR b e A b £ e R e e R e e Rb e AR e e R e ekt e mb e nbeese e et e e nbenbenbeebeanean 115
Emmanuel Ehirim

DEBOTTLENECKING GAS DRYERS AND DESICCANT ADSORBERS. ..o 116
Benjamin A. Schmitt, Michael Ekholm

DESIGN CONSIDERATIONS FOR EFFECTIVE LIQUID REMOVAL IN SUCTION DRUMS...........cccccviviene. 118

Kanti Patel
RENEWABLE FEEDSTOCK FOR STEAM CRACKERS: CATALYTIC UPGRADING OF CRUDE

TALL OIL (CTO) INTO BIO-NAPHTHA L. ettt a ettt beste st e e et e seebeaneseesaen 133
Jinto Anthonykutty, Juha Linnekoski, Antero Laitinen, Ali Harlin
HIGH EFFICIENCY ETHYLENE CRACKING FURNACES ...ttt ta s st e e nnne s 135

Rajaram Ramesh, Marco W.M. Van Goethem
MODERNIZE CONTROL FUNCTIONALITY, EASY STEPS TO START PROCESS

(@] I 1AV 72N I 1 L U U PSPPSR 149
Laurie Ben, James Beall
PARALLELED DOUBLE-EFFECT DISTILLATION: SIMULATIVE CASE STUDIES .........ccooi i, 167

Jinsheng Sun, Pei Wang, Hong Gao, Fan Wang

IN SITU TRANSESTERIFICATION OF JATROPHA CURCAS SEED PARTICLES WITH

ALKALINE PHASE TRANSFER CAT ALY ST .ottt ettt st e e s e e e snaaenaaeanaeestaesntaenneeaneas 181
Subbarao Duvvuri, Shuhaimi Mahadzir, Sintayehu Hailegiorgis

CATALYZED-ASSISTED MANUFACTURE OF OLEFINS (CAMOL): UPDATED FOR USE IN

YA o o I ] o A A [ O PSSP 182
Maximilian Walter, Suzanne Rech

EXTENDING FURNACE RUN LENGTH AND COIL LIFE BY OPTIMIZING DECOKING. ........c.ccccoovvveviiineans 183
Vinod Mishra, James Brigman

SOLVING OPERATIONAL PROBLEMS IN NAPHTHA SPLITTER ....ooooiiiie e 184

Giorgio Franceschetti, Carolina Ponce de Leun, Flavio Weissheimer, Rafael Henrique Camparin
SMARTPROCESS® APPLICATION STRATEGY ACHIEVES FASTER AND MORE EFFICIENT

CONTROL OF AN ETHYLENE COMPLEX...... ottt ettt sttt et stae s sbe e saae e ba e snbaesbaesnaeesnaesnbeenes 191
Patrick Truesdale

ETHYLENE FURNACE HIGH TEMPERATURE IMAGING CAMERAS TO MONITOR BURNER

FLAMES ,TUBE TEMPERATURE AND TUBE FAILURE DETECTION ......ccocciiiiiiiiiie e 200
Tod Canty

STRAIGHTEN UP! NON-LINEAR COMPENSATION USING FEED FORWARD CONTROL ......ccc.cccevvveeinnenn. 208
Barbara Hamilton

ADSORPTION OF CO2 BY ALKALINE ACTIVATED CA-AL203-SI02 MATERIAL.....c..ccooovveieieeeciee e, 209
Naim Fagir, Reyad Shawabkeh

PRESSURE GAUGES: HIDDEN DANGER OR VISIBLE SAFETY ...ooooiiiiie sttt ve et 210
Jeff Placek

DISTILLATION OF EXTREMELY HAZARDOUS MATERIALS ...ttt 219
Andrew Eckles

PLASTIC, CERAMIC AND METAL! TRANSLATING EFFICIENCY WITH CONFIDENCE?.........cccoceevviveen. 220

Samrat Mukherjee, Jose Bravo, Ruth Sands

APPLICATION OF THE NEW FRI VALVE TRAY EFFICIENCY MODEL IN THE SIMULATION

AND DESIGN OF DISTILLATION COLUMNS. ...ttt sttt a et e e e snaeesaaesnaeesteesnseenneeaneas 221
Ross Taylor, Attilio J. Praderio

USE OF DISTILLATION SIMULATION AND PROCESS ANALYSIS TECHNIQUES IN TOLL

MANUFACTURING: A CASE STUDY ...ttt et b bbb bbb sbe e nb e ane s 222
Jeffrey Silverstein

COMPARISON OF BATCH AND CONTINUOUS INDUSTRIAL DISTILLATION ....cccociiiieiieeereee e 247
Zbigniew T. Fidkowski

TRACE CONTAMINANT CONTROL IN HIGH PURITY DISTILLATION PROCESSES. .........cccoocooiiiiieniniens 248

Andrew Eckles
FOAM DECAY WITH KNITTED WIRE MESH - OVERVIEW ABOUT CHARACTERIZATION,

DECAY AND PREVENTION OF FOAM ..ottt bbbtk ab ettt an s 249
Armin Pitzer, Wolfgang Heikamp, Stefan Hegner
TOWER SCANNING — NOW A QUANTITATIVE TOOL, PART A .o e 262

Lowell Pless, Izak Nieuwoudt

PERFORMANCE COMPARISON OF STRUCTURED PACKING LIQUID HOLDUP AND

PRESSURE DROP CORRELATIONS ...ttt ettt et e st e et e s sa e e aa e s sae e teesntaeaeesnaeeneesnsaaneenneas 263
Anil Krishna Jammula, James R. Whiteley, Tony Cai, Mike Resetarits



MASS TRANSFER CHARACTERIZATION OF STRUCTURED AND RANDOM PACKINGS......c..ccccevvvevvenee 264
Chao Wang, Micah Perry, Gary T. Rochelle, Frank Seibert

INTALOX™ ULTRA™ RANDOM PACKING — PUSHING THE BOUNDARIES .......cccoooveii e 265
Izak Nieuwoudt, Pat Quotson
RASCHIG SUPER-RING IS PUSHING THE FRI TEST COLUMN TO NEW LIMITS......cccccoiiiiiiiiienieienieninn 266

Michael Schultes

DESIGN OF PACKED COLUMN DIRECT CONTACT CONDENSERS FOR VAPOR AND

VAPOR MIXTURES......oc ittt sttt ettt e st e st e s te e ns e et e e et et e be e sa bt e be e e s ee e beeen b e e be e e nteennbeanbeeebeeebeesnteentes 267
Jan Mackowiak, Jerzy Mackowiak Gorak

UFM VALVE: AN ADVANCED MINI-VALVE TO BOOST THE PERFORMANCES OF THE

FRACTIONATION TRAY S ottt ittt ettt ettt te e st e et e s e e s teesab e e te e e s teesseesateeateeesseesaseanteesseeesteesaseenteesnaeesreeanteenres 269
Giuseppe Mosca, Mark W. Pilling, Stefan Hirsch

MORE TOWER DAMAGES CAUSED BY WATER-INDUCED PRESSURE SURGE:

UNPRECEDENTED SEQUENCES OF EVENTS ....ooitiiiiiiie ettt sttt st be b aeanean 270
Ademaro Marchiori, Ana Lidia Wild, Aristides Yoshiaki Saito, Arlan Lucas de Souza, Carmen Mittmann, Christian
C. Anton, Felipe Saldanha Duarte, Sandro L. A. Pereira, Silvia Waintraub

BUTYRALDEHYDE TOWER CAPACITY LIMITATIONS. ...ttt saa et ae e snne s 289
Daniel R. Summers, Wagner Monaco, Marcos-re Neiva

HIGH COST OF QUICK TURNAROUNDS & ERRONEOUS PROCEDURES ........ccccocviiiniiieniseenie e 290
Petr Lenfeld, lan Buttridge

RUPTURED RUPTURE DISC ...ttt sttt sttt st ettt e st et e e ste e sneeambe e s beeesteesnbeenbeesnaeeneeanbeentes 301
A. Y. Ogundeji, T. C. Thurber, Mike Resetarits

TOWER SCANNING — NOW A QUANTITATIVE TOOL, PART B ...ttt sne e 302

Lowell Pless
THE INFLUENCE OF SURFACE TENSION ON THE PERFORMANCE OF MIST SEPARATOR,

L AN G 1 1 SRS 303
Wolfgang Heikamp, Attilio J. Praderio, Michael Schultes, Armin Pitzer

DESIGN GUIDELINES FOR CRYOGENIC DISTILLATION ...coiiii ittt s 319
Karl Kolmetz

ADVANCEMENTS IN C2 RECOVERY DISTILLATION ..ooiiiiie ittt 320
P. Thomas Scott, Michael J. Tallman, Yong Li Ma

C2 SPLITTER DEBOTTLENECKING AND OPERATION......ciiiiiiie ettt se st ste e e e e snae e e snenenne e 337

Daniel R. Summers
HIGH PERFORMANCE TRAYS AND TUBES FOR REDUCED UTILITY AND ENERGY

CONSUMPTION ...ttt ettt ettt e e ettt e ettt e e ettt e e e sbae e s attaeeeeabeeesabaeeaabbae e e bbeeesabeaeabbseeassbesesabaeeeasbeeeeabeeesabeeesteaeean 338
Brian Nowak
EVALUATION OF FOULING PRECURSORS RESIDENCE TIME IN DISTILLATION TOWER ........c...c........ 339

Andre Bernard
DYNAMIC SIMULATION FOR DISTILLATION COLUMN START-UPS IN AN ETHYLENE

T SRR 359
Shujing Zhang, Jian Zhang, Qiang Xu

DISTILLATION COLUMN STEADY STATE IDENTIFIER........cooiee ettt 360
Anand N. Vennavelli, Ting Huang, R. Russell Rhinehart, Mike Resetarits

MINIMUM REMIXING EFFECT IN DISTILLATION SECUENCES ........ccoiiiiiiiiniiesese e 366

Josue Santos-Mendez
IMPROVING DISTILLATION ENERGY NETWORK USING HIGH PERFORMANCE

DISTILLATION EQUIPIMENT ..ottt bbbt bbbt bbbt bt e b e abe s 377
SounHo Lee, Kwang-Gil Min

DEVELOPMENT OF INTERNAL REFLUX SPLITTER FOR DIVIDING WALL COLUMN .......cccocininiiienn. 389
Joonho Shin, Jongku Lee, Sungkyu Lee, Byungkyum Lee, Moonyong Lee

OLEFIN-PARAFFIN SEPARATION BY REVERSIBLE REACTIVE DISTILLATION.....ccccoiiiiiiiiieceeiee 390
Steven Schon, Hang Kuen Lau, Aye Aye Min, Merlin Thomas, Laura Wu

ANEW "SPIN™ ON TRAY S .otttk h et bt a bbb bt b st e bt e bt bt nb bt et eb e e bbb e b e et ebeane 403

Izak Nieuwoudt, Neil A. Sandford
EVALUATION AND COMPARISON OF INTERNAL /EXTERNAL HEAT INTEGRATION
CONFIGURATIONS FOR THE SEPARATION OF PROPANE AND PROPYLENE ........cccooiiiiiieeiieeecee e 404
Dawei Chen, Lianghua Xu, Xi-Gang Yuan
Author Index





