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PBM 2007

3" International Conference on Population Balance Modelling

September 19-21, 2007, Québec City - Canada

Programme Overview

Tuesday September 18 ™
18:00 — 20:00 Registration and Get Together Event

Wednesday September 19

08:00 — 10:00 Registration, Opening & Keynote

10:00 — 12:30 Session 1: Industrial Applications in PBM

14:00 — 15:30 Session 2: Formulation and Identification of PBM
16:00 — 17:30 Session 3: Structure and Size modelling in PBM

18:00 — 23:00 Welcome reception

Thursday September 20 ™

09:00 — 10:00 Keynote

10:00 — 12:30 Session 4: Application of PBE to Nano-particles and Nano-processes

14:00 — 15:30 Session 5: CFD/DEM Coupling with PBM

16:00 — 17:30 Session 6: General PBM Solutions Methodologies andoSahgthods for Bi-variate and Tr,
variate PBEs

Friday September 21

09:00 — 10:30 Session 7: Statistical Analysis of Experimental Data

11:00 — 12:30 Session 8: Computational Methods and Solution of Population Balance Equations
14:00 — 15:30 Session 9: PBM's with more than one internal coordinate and stdeBasic

16:00 — 17:00 Session 10: Stochastic PBMs and Top Poster Presentations

18:00 — 22:00 Gala Dinner with visit to the Musée national des beaux-arts duwcQuébe
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PRACTICAL INFORMATION
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CONFERENCE VENUE
The conference is being held at the principal carmgdwniversité Laval, Québec City, Canada (see bapw).

The scientific part of the conference (oral sessiposter sessions and exhibition), tbgistration andget together event
on Tuesday September™ill be held in the “Pavillon La Laurentienne”, igh is located in building 27 (see map below).
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Thewelcome receptionron Wednesday Septembel"ill be organized in the Interpretation CentrePtdce-Royale (Centre
d'interprétation de Place-Royale), which is locate®ieux-Québec, address: rue Notre-Dame 27, Quéltg, Québec (see

map below). Where local beers will be served in 8#dle du Roi and access to the museum will bengihering the
reception.
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The Gala dinner on Friday September 2£' will be organized at the National Museum of FingsAMusée national des
beaux-arts du Québec), address: Parc des Chanfpatdidle, Québec City, Québec (see map below).Hearinformation
can be found dtttp://www.mnba.gc.ca/
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HOW TO GET THERE?

Bus

You can easily get to the Université Laval by u¢he buses of the Québec City transit system (&éske transport de la
Capitale RTC). The Metrobus numbers are 800-80h wifrequency of 5-10 min and the stop is Stationveltsité Laval.
(yellow circle “D” in the map of the Université Lavcampus, a short walk away from the conferenceieg

Taxi

There are several taxi companies in Québec Cityoufwould like to call for a taxi, dial one of tfalowing numbers:
Taxi Co-op 5255191

Taxi Québec 522 2001

Train
The trains coming from Montreal stop at the “GaneRalais”, located in Québec downtown.

Plane
The airport of the city is the Jean Lesage Intéonat Airport. If you would like more informatioryou can visit the website
(www.aeroportdequebec.crar call the following telephone number:

Airport: 961 59 85 00

From there you can only take a taxi (there is ngtibus to the city).

By taxi.To access the downtown area or any other desimgbtu can take a taxi from the airport to the @mité Laval; it
costs around 30 CAD.

REGISTRATION/BADGES/EXTRA TICKETS

Registration is possible ofiuesday September 18 prior to and during the get-together event, whigkes place at the
conference venue “Pavillon La Laurentienne”, lodaie building 27 on the map of the Université Lawampus.
Registration will also be possibévery conference dayat the registration desk from 8.15 — 17, excepfday (8.15 —12).
Upon registration, you will receive @egistration package containing a book of abstracts, a proceedings-tobristic
information, etc. and bhadge You should wear the badge throughout the conéerém order to be allowed entrance to oral
presentations, poster presentations, coffee braakshes and social events.

ORAL PRESENTATIONS

All oral sessions will take place in the “Pavilldra Laurentienne”, which is located in building Zjtpund floor. Oral
sessions are scheduled \Wednesday 18, Thursday 20" and Friday 21% from 9am-5.30pm More information can be
found in the section “Scientific Programme”, wheteu can find a brief summary as well as a detailedrview of the
technical sessions. Oral presentations are onlgsadule for people wearing a conference badge.

POSTERS

The poster session will take place in the confezemmom and the entrance hall of the conference ezeRosters will be
displayed during the entire duration of the confeee Poster sessions are scheduled during theedoféaks (see next item).
There will also be a best poster competition thatdascribed below. More information can be founthasection “Scientific
Programme”.

COFFEE BREAKS/LUNCHES

Coffee breaks are schedulddily from 10 - 10.30and from15.30 - 16.00in the entrance hall of the conference venue.
Lunches are scheduled daily frdr.30 - 14.00n the restaurant adjacent to the conference room.

EXHIBITION

The conference sponsors will have an exhibitionthhab the entrance hall of the conference venue.
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SOCIAL EVENTS
During the conference, 3 social events are takiagep

On Tuesday September8here will be a get-together in the restauramtefahe conference venue. This event will start at
18.00. During this event participants will be atdaegister.

On Wednesday September™.@ welcome reception will take place in the Intetation Centre of Place-Royale, starting at
18:00.

On Friday September 21the conference dinner will take place at Musediffine Arts, starting at 18:00.

BEST POSTER COMPETITION

During the conference participants will be ablevaie for the best poster. Voting forms are enclosethe registration
package and should be dropped in the appropriatép®hursday September 28, 12

The poster winners will be announced Thursday at 17.00 The winners will get the opportunity to shortlsepent their
work (10’ presentation + 5’ discussion) &niday in session 10 They will also be asked to submit a full papdtefathe
conference) that will be considered for post-pwdilim in CES along with the other orally presentedtributions at the
conference.

PROCEEDINGS/BOOK OF ABSTRACTS

The conference proceedings are available on Chaeménclosed in the registration package. The Gidaaws PDF versions
of all oral presentations. For additional copieshef CD, please inquire at the registration desk.

All abstracts (including posters) were bundled m abstracts book and are enclosed in the regmtragiackage. For
additional copies, please inquire at the registratiesk.
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Committees

Organlzmg committee

Briesen Heiko, Lehrstuhl fur Prozesstechnik, RWTathen, Germany

Ducoste Joel, Department of Civil Engineering, Hdatarolina State University, USA
Nopens Ingmar, Biomath, Ghent University, Belgium

Rieger Leiv, modé&tAU, Université Laval, Québec City, Canada

Rios Nicolas, Biomath, Ghent University, Belgium

Vanrolleghem Peter, modeAU, Université Laval, Québec City, Canada (Chair)

Scientific committee

Bart Hans-Jorg, University of Kaiserslautern (GER)

Briesen Heiko, RWTH Aachen (GER)

Christofides Panagiotis, UCLA (USA)

Ducoste Joel, Department of Civil Engineering, Hdatarolina State University (USA) (Chair)
Hounslow Mike, Department of Chemical and Procesgifieering, University of Sheffield (GBR)
Kienle Achim, Magdeburg University (GER)

Kiparissides Costas, Department of Chemical EnginggeAristotle University of Thessaloniki (GRE)
Kraft Markus, University of Cambridge (GBR)

Kumar Sanjeev, Department of Chemical Engineelimgjan Institute of Science (IND)

Lakatos Bela, University of Veszprem (HUN)

Lie Bernt, Telemark University College (NOR)

Litster Jim, Department of Chemical Engineeringjvérsity of Queensland (AUS)

Marchisio Daniele, Polytechnical University TuriTA)

McCoy Benjamin, Department of Chemical Engineerlogyisiana State University (USA)
Nopens Ingmar, Biomath, Ghent University (BEL)

Peukert Wolfgang, Erlangen University (GER)

Ramkrishna Doraiswami, School of Chemical EngimegrPurdue University (USA)

Sefcik Jan, University of Strathclyde (GBR)

Somassundaran Ponisseril, Columbia University (USA)

Vanrolleghem Peter, modeAU, Université Laval (CAN)

This conference is co-organised by:
-

ALEELL

UNIVERSITEIT
GENT
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Tuesday September 18 ™

18:00 — 20:00: Registration and Get together event
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Wednesday September 19 ™

08:00 — 08:45: Registration

08:45 — 09:00: Introduction of PBM2007 by Dr. J. Du coste (chair SC)
09:00 — 10:00: Keynote 1: R. Fox “Application of PB  M’s in Polymerization”
10:00 — 10:30: Coffee break

10:30 — 12:30: SESSION 1: Industrial Applicationsi n PBM (Menwar Attarakih)

(USA) R. Bertrum Diemer, Jr. and T.A. Rensib
PBM-Based Analysis of a Developmental Crystalloratrocess
(GBR) C.S. Handscomb, A.J. Smith, M. Kraft and ABayly
A New Model For The Drying of Droplets Containingsended Solids
(NOR) L.E. Patruno, C.A. Dorao, P.M. Dupuy and Hlakobsen
Population Balance Model Identification from Twoak Flow Experimental Data
(GER) M. Mangold, R. Schenkendorf, C. Steyer, Cig¥and K. Sundmacher
Model based measurement of particle size distriingti

12:30 — 14:00: Lunch

14:00 — 15:30: SESSION 2: Formulation and Identifi cation of Population Balance
Models (Costas Kiparissides)

(NOR) P.M. Dupuy, C.A. Dorao, L.E. Patruno, H.Akdhasen and H.F. Svendsen
Sensitivity Analysis through Perturbation Theorplkgd to a combined Multifluid-Population Balancsing
Least Squares
(GER) R. Hampel, M. Peglow, J. Kumar, E. Tsotsak&nHeinrich
Study of agglomeration kinetics in fluidized begferring to the moisture content of the particles
(GER) M.P. Elsner, G. Ziomek and A. Seidel-Morgenst
Effect of initial crystal size distributions of skeon simultaneous preferential crystallization

15:30 — 16:00: Coffee break

16:00 — 17:30: SESSION 3: Structure and Size modell ing in PBM (Achim Kienle)

(GER) H. Briesen

Modelling shape dependent crystal attrition behavioy means of a two-dimensional population balamoelel
(GBR) M. QOullion, G.K. Reynolds and M.J. Hounslow

Simulating the Early Stage of High-Shear Granulatising a 2-Dimensional Monte-Carlo Approach
(USA) C. Borchert, N. Nere, A. Voigt, K. Sundmacled D. Ramkrishna

On the Prediction of Crystal Shape Distributiondhgh Multidimensional Population Balances

18:30 — 20:30: Welcome reception
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Thursday September 20

08:45 — 09:00: Practical issues
09:00 — 10:00: Keynote 2: W. Peukert “Application o f PBM’s in Nanotechnology”
10:00 — 10:30: Coffee break

10:30 — 12:30: SESSION 4: Application of PBE to Nan o-particles and Nano-
processes (Heiko Briesen)

(GER) B. Niemann and K. Sundmacher
Two Coupled Population Balances with Three Dischaternal Coordinates for Nanoparticle Precipitation
Colloidal Systems
(ITA) D.L. Marchisio
On the use of bivariate population balance equatifor modelling barium titanate nano-particle pneitation
(USA) Y-P. Jeon and B.J. McCoy
Evolution of Power Law Distributions in Complex &yss: A Model for Human Dynamics
(GER) J. Gradl and W. Peukert
Simultaneous 3D-observation of nucleation, growtH aggregation for the precipitation process in-#ixer

12:30 — 14:00: Lunch

14:00 — 15:30: SESSION 5: CFD/DEM Coupling with PB M (Joel Ducoste)

(GER) C. Drumm and H-J. Bart

Coupling of CFD with DPBM for a RDC Extractor
(GER) V. John, M. Roland, T. Mitkova, K. SundmacHerTobiska and A. Voigt

Simulations of population balance systems withintegnal coordinate using finite element methods
(USA) Q. Tang, Y. Huang, M. Bockelie, C. J. Montgennand R. Fox

Quadrature Method of Moments for Modelling SootrRation in Turbulent Non-premixed Flames

15:30 — 16:00: Coffee break

16:00 — 17:00: SESSION 6: General PBM Solutions Met hodologies and Solution
methods for Bi-variate and Tri-variate PBEs (Daniel e
Marchisio)

(GER) S. Qamar, G. Warnecke and M.P. Elsner
Numerical Simulation of Population Balances for Gimed Particulate Processes
(JOR) M.M. Attarakih, H-J. Bart and N.M. Faqir
Solution of Population Balance Equations Using Seetional Quadrature Method of Moments (SQMOM)

17:00 — 17:15: Announcements of winners of BEST POS TER COMPETITION
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Friday September 21 *
08:45 — 09:00: Practical issues

09:00 — 10:30: SESSION 7: Statistical
Nopens)

(GER) S. Antonyuk, J. Tomas and S. Heinrich
Breakage dynamics and probability of granules bgdot: Impact test and DEM simulation

(GER) F. Czapla, M.P. Elsner, H. Lorenz, M. Jostd &. Seidel-Morgenstern
Parameterization of population balance models folythermal auto seeded “preferential crystallizaticof

enantiomers
(GER) Ch. Kettner, M. Peglow, T. Metzger and E.%ast
A population balance approach for continuous flaéti bed dryers

Analysis  of Experimental Data (Ingmar

10:30 — 11:00: Coffee break
11:00 — 12:30: SESSION 8: Computational Methods an d Solution of Population
Balance Equations (Benjamin McCoy)

(GRC) A.H. Alexopoulos and C. Kiparissides
Dynamic Evolution of Bivariate Particle Size Disuitions in Particulate Processes

(IND) N. Mahandra and S. Kumar
A new discretization of space for the solution aftidimensional population balance equations

(USA) T. Matsoukas
Statistical Mechanics of Irreversible Aggregation

12:30 — 14:00: Lunch

14:00 — 15:30: SESSION 9: coordinate and

PBMs with more than one internal
Stochastic PBMs (Sanjeev Kumar)
(USA) E. Sherer, R. Hannemann, A. Rundell and DnRé&hna

Application of Stochastic Equations of Populaticaldhces to Sterilization Processes
(GBR) R. Ramachandran, J.M. -H. Poon, C.F.W. SanderGlaser, C.D. Immanuel, F.J. Doyle Ill, J.Oster, F.

Stepanek and I.T. Cameron
A Three-Dimensional Population Balance Model of i@dation with Mechanistic and Phenomenological

Kernels
(USA) T. Matsoukas, K. Lee and T. Kim
Bicomponent Aggregation with Composition-Dependamhels

15:30 — 16:00: Coffee break

16:00 — 17:00: SESSION 10: Stochastic PBMs and Top Poster Presentations
(Ramkrishna Doraiswami)

(GER) V. Vassilev, M. Groschel, W. Peukert, G. gering, and H-J. Schmidt
Interfacial energy estimation in a precipitatioration using the flatness based control of the nmime

trajectories
Poster presentation 1
Poster presentation 2

18:00 — 22:00: Gala Dinner and visit to the Musée n  ational des beaux-arts du Québec
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(GRC) A.l. Roussos and C. Kiparissides

(GER)

(USA)

(GER)

(GER)

(GER)

(USA)

(GRC)

(USA)

(USA)

(GBR)

(FIN)

(GBR)

(BEL)

(IND)

A General Solution of the Multidimensional PopudatBalance Equation with Particle Aggregation anc@th

A.R. Paschedag, S. Maal? and M. Kraume
Influence of ionic strength on coalescence and kaga in liquid/liquid systems

P.J. Hill
Breakage Distribution Functions Based on Branchiirgck Models

A. Kienle, T. Mdller, J. Schulze-Horsel, Yid8renko and U. Reichl
Population Balance Modelling of Influenza Virus Regtion in MDCK Cells during Vaccine Production

A. Seidel-Morgenstern, A. Perlberg, M.P. ElsiH. Lorenz, A. Grandeury, G. Warnecke and S. am
Investigation the influence of the presence of tmuenantiomers on the growth rate of enantiomers

J. Kumar, M. Peglow, G. Warnecke, S. HeinrlEhTsotsas
Numerical approximations of population balance dipra incorporating aggregation, breakage, growthdan
nucleation

S. Sherpa and M.A. Hjortsg
A population balance model of eucaryotic cell papiohs based on a cell cycle model with stochagtemical
kinetics

C. Kiparissides, G. Dompazis, V. Kanellopautmd V. Touloupides
Development of a Dynamic Multi-compartment Model tfte Prediction of Particle Size Distribution and
Molecular Properties in a Catalytic Olefin Polymeation FBR

J. Kim and T. Kramer
The Comparison of Constant and Variable Collisiofficiency Effects on Population Balance Modelling:
Particle Surface Potential and Particle Size Ratiffuences

R. Bertrum Diemer, Jr. and J.H. Olson
Power-Law Breakage with Self-Similar Daughters:dPropagation in Determining Order in Size fromtBa

M. Kraft, M. Celnik, R. West, A. Moisala avd. Green
A Primary Particle Model for Modelling Gas-PhaserBan Nanotube Synthesis on Iron Nanoparticles

V. Alopaeus, M. Laakkonen and J. Aittamaa
Solution of population balances by high order mortamserving method of classes: Distribution re¢nngion
and grid adaptation

Y. Ammar, T. Lind, M. Reeks and A. Dehbi
Break-up of TiO2 agglomerates in a steam genertatioe rupture

F. Ronsse, J.G. Pieters and K. Dewettinck
The use of combined thermodynamic and populatidanibe models to simulate the batch top-spray fhgdi
bed coating process

R. Reddy and S. Kumar
Modelling of Coalescence Cascade in Liquid-Liquidd2rsions Undergoing Settling
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(CAN)

(BEL)

(GER)

(CAN)

(CAN)

(CAN)

(USA)

(CAN)

(USA)

(USA)

(USA)

(FRA)

(CAN)

(CAN)

(GRC)

(NOR)

A. Bannari, F. Kerdouss, |. Bolduc, P. Psoahd C. Dupuis
Validation of CFD modelling of the kinetic alkakmoval in a molten aluminum reactor using a poparat
balance

I. Nopens, N. Nere, P.A. Vanrolleghem andRamkrishna
Solving the inverse problem for aggregation ineated sludge flocculation

S. Heinrich, N.G. Deen, M.S. van Buijteng.M. Kuipers, P. Tripp, M. Schénherr and M. Paglo
Detailed investigation of granulation processesgsa fibre-optical probe and discrete element satiahs

B. Selma and P. Proulx
Application of PBE on the molten aluminium purifioa processes

. lliuta and F. Larachi
Dynamics of Cells Attachment and Aggregation irtkie-Bed Bioreactors

A.M. Al Taweel, F. Azizi and G. Sirijeeracha
A Comparative Evaluation of Coalescence KernelsdUse Population Balance Modelling of Turbulently
Flowing Liquid-Liquid Dispersions

M.A. Hjortsg
Linear stability analysis of simple population batz models

M. El Morsli, N.Y. Mendoza Gonzalez and Ro#Ix
CFD modelling of Nanoparticle Synthesis in Supeisand Subsonic RF plasma reactor

G. Madras and B.J. McCoy
Population Balance Modelling of Phase TransitiomBsnics

M. Strumendo and H. Arastoopour
Solution of PBE by MOM in Finite Size Domains

D. Mufioz de la Pefia and P.D. Christofides
Networked Predictive Control of Particulate Process

C. Marchal, G. Moréac, K. Netzell, M. Kasgard F. Mauss
Investigation of particle size distribution funatiof soot particles in laminar premixed flames

R. Bannari, B. Selma and P. Proulx
Comparison in two Phase Mass Transfer between QVethod and Quadrature method of Moment in bubble
column

K. Podila, A.M. Al Taweela, M. Koksala, Y.RBuptaa, and A. Troshkob
Using CFD and Population Balances to Validate Iptese Closure for Turbulent Bubbly Flows

C. Kiparissides, D. Meimaroglou and V. Sddis
A Generalized Population Balance Approach for thrediction of Particle Size Distribution in Suspeorsi
Polymerization Reactors using Monte Carlo and 9eeti Grid Methods

Z. Zhu, C.A. Dorao and H.A. Jakobsen
A Least Square Method for the Solution of Coalese®@ominant Population Balance Equation
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