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PRACTICAL INFORMATION

CONFERENCE LOCATION

The Conference is being held at the UPV Universidad Politécnica de Valencia, Campus De
Vera, Camino de Vera g/n, Vaencia, Spain. A map of the University campus site can be
found at the back of this programme.

The get-together on Tuesday May 4 will be held in the VIP-room, which is located in
building 6G, sector 6 (see map).

The scientific part of the conference (oral session, poster sessions and exhibition) will be held
in the “Salas de Congresos’ 1 and 2, which are located in building 3A (see map).

The social event on Wednesday May 5 will be organised in the “Paraninfo”, which is also
located in building 3A (second floor).

HOW TO GET THERE?

Metro

The *Universidad Politécnica de Vaencia is connected to the Metro network through its line
4 (blue line), which is actualy a tramway. A map is provided at the back of this programme.
The four tram stations are also indicated on the campus site map. You can find them along
Avenida de los Naranjos.

Bus

You can easily get to the ‘Universidad Politécnica de Valencia by use of the buses from the
‘Empresa Municipal de Transportes de Valencia (EMT). A map is provided at the back of
this programme.

Taxi

There are several taxi companies in Vaencia. If you would like to call for a taxi, dia one of
the following numbers:

Radio-taxi 963 70 33 33

Tele Taxi 96357 1313

Vaencia Taxi 963 74 02 02

Auto Taxi 963 70 36 00

OndaTaxi 96347 5252

Train
The trains coming from any point of the country stop at the ‘Estaciéon del Norte', located in
the heart of the city.

Plane

The airport isin the town of Manises, about 8 km from Valencia. Flights from the main cities
of Spain and Europe land there. Moreover, Vaencia has connecting flights via Madrid and
Barcelona for destinations all over the world. If you would like more information, you can
call the following telephone number:

Airport: 961 59 85 00
From there you can take ataxi or a bus.

By taxi. You can take a taxi from the airport to the ‘Universidad Politécnica de Vaencid ; it
takes around 25 minutes and costs  12-18.



By bus. (a cheaper option): outside the airport you can take a bus that has several stopsin the
city (‘Avenida del Cid’ and ‘Calle Cuenca’) before it gets to the coach station. The journey
takes about 50 minutes and costs around  1,65. From each of these stops, you can get a bus
or the metro to the ‘Universidad Politécnica de Vaencia. The best option is to get off in
‘Avenidadel Cid' and walk to the metro entrance of the same name. There you can take line 3
(direction: ‘Rafelbunyol’), get off at the sixth stop (‘Benimaclet’) and change to line 4
(direction: ‘Doctor Lluch’). The second stop leaves you at the entrance of the *Universidad
Politécnica . A singleticketis 0,90.

REGISTRATION/BADGES/EXTRA TICKETS

Registration is possible on Tuesday May 4 prior to and during the get-together event, which
takes place in the VIP-room (building 6G, sector 6).

Registration will also be possible every conference day at the registration desk (entrance hall
of Salas de Congresos, building 3A) from 8.15am — 5pm, except on Friday May 7 (8.15am —
12pm).

Upon registration, you will receive a registration package containing an abstracts book,
proceedings-CD, touristic information, etc. and a badge. You should wear the badge
throughout the conference in order to be allowed entrance to oral presentations, poster
presentations, coffee breaks, lunches and socia events.

Extratickets for socia events can be purchased at the registration desk.

ORAL PRESENTATIONS

All oral sessions will take place in the “Salas de Congresos’ 1, which is located in building
3A (sector 3). Oral sessions are scheduled on Wednesday May 5, Thursday May 6 and
Friday May 7 from 9am-5.30pm. More information can be found in the section “Scientific
Programme”, where you can find a brief summary as well as a detailed overview of the
technical sessions.

Oral presentations are only accessible for people wearing a conference badge.

POSTERS

The poster session will take place in the “ Salas de Congresos’ 2, which is located in building
3A (sector 3). Posters will be displayed during the entire duration of the conference. Poster
sessions are scheduled during the coffee breaks (see next item). There will also be a best
poster competition which is described in one of the next items. More information can be
found in the section “ Scientific Programme”.

Poster presentations are only accessible for people wearing a conference badge.

COFFEE BREAKS/LUNCHES

Coffee breaks are scheduled daily from 10am-10.30am and from 3.30pm-4.00pm in the
entrance hall of the Salas de Congresos (building 3A).

Lunches are scheduled daily from 12.30pm-2.00pm in cafeteriaLaVella (builing 1B)

Coffee breaks and lunches are only accessible for people wearing a conference badge.

EXHIBITION

The conference sponsors will have an exhibition booth at the entrance hall of the “Salas de
Congresos’ (building 3A).



SOCIAL EVENTS

During the conference, 3 social events are taking place:

On Tuesday May 4, there will be a get-together in the VIP-room (building 6G, sector 6). This
event will start at 7pm. During this event participants will be able to register.

On Wednesday May 5, a concert by the Chamber Groups of the Politechnic University of
Vaenciawill take place in the “Paraninfo” (building 3A second floor, sector 3) at 8.30pm.

On Thursday May 6, the conference dinner will take place at ®estaurante Ben Fet€in the
&scuela de Hosteleria©Detail s concerning the location will be given at the conference.

BEST POSTER COMPETITION

During the conference participants will be able to vote for the best poster. Voting forms are
enclosed in the registration package and should be dropped in the appropriate box by
Thursday May 6, 12pm.

The poster winners will be announced prior to the Thursday afternoon’s coffee break. The
winners will get the opportunity to shortly present their work (10° presentation + 5
discussion) prior to the Friday afternoon’s coffee break. They will also be asked to submit a
full paper (after the conference) that will be considered for post-publication in CES aong
with the other orally presented contributions at the conference.

PROCEEDINGS/BOOK OF ABSTRACTS

The conference proceedings are available on CD and are enclosed in the registration package.
The CD contains PDF versions of al ora presentations as well as a demo of WEST (Hemmis
NV, Belgium). For additional copies of the CD, please inquire at the registration desk.

All abstracts (including posters) were bundled in an abstracts book and are enclosed in the
registration package. For additional copies, please inquire at the registration desk. The
keynote abstracts can be found on page 10 of this programme.

SCIENTIFIC PROGRAMME

A practical schedule of the different sessionsis given on the next page. A detailed programme
of the oral sessions is given thereafter. The abstracts of oral and poster presentations can be
found in the abstracts book. The keynote abstracts can be found on page 10 of this
programme. The full papers of the oral presentations can be found on the proceedings-CD.



Wednesday May 5

Thursday May 6

Friday May 7

8.45am
9am
10am
10.30am
12.30pm
2pm
3.30pm
4pm

5.30pm

8.30pm

PBM 2004 introduction
Keynote 1
Coffee break
Session l1a
Lunch
Session 2a
Coffee break
Session 3a

end day 1

Chamber Groups concert

Practical |ssues
Keynote 2
Coffee break
Session 4/ Session 5
Lunch
Session 1b
Coffee break
Session 1c

end day 2

Conference Dinner

Practical Issues
Keynote 3
Coffee break
Session 2b

Lunch

Session 6 + Best poster present.

Coffee break

Session 3b

end PBM 2004




TUESDAY MAY 4, 2004
6PM: Pre-registration. Location: VIP-room (building 6G).

7PM: Get together and welcome words. Location: VIP-room (building
6G).

WEDNESDAY MAY 5, 2004
8.45AM: Official opening of PBM 2004 by Joel J. Ducoste

9AM: KEYNOTE ADDRESS 1
Chair: Joel Ducoste, North Carolina State University, USA

PBM’sin the past.
Arnold Frederickson

10AM: COFFEE BREAK

10.30AM: SESSION 1a

FORMULATION OF POPULATION BALANCE MODELS

Chair: Brian Scarlett, Eng. Res. Center for Particle Science and
Techn., USA

Population balance modeling of polymer branching and
hyper branching.
Thomas G. Smagalaand Ben J. McCoy

Modelling particle morphology at spray drying using population
balances.
Philipp Seydel, Jan Blomer and Jirgen Bertling

Investigation of particle attrition in pneumatic conveying.
Robert A. Hamilton, Jennifer S. Curtis and Doraiswami Ramkrishna

Modelling titania formation at typical industrial process conditions:
Effect of structureon relevant growth mechanisms.
Christian Artelt, Hans-Joachim Schmid and Wolfgang Peukert



12.30PM: LUNCH

2PM: SESSION 2a:
SOLUTION OF POPULATION BALANCE EQUATIONS
Chair: Doraiswami Ramkrishna, Purdue University, USA

I mplementation of the population balance equation in CFD codes for
modellingsoot for mation in turbulent flames.

Alessandro Zucca, Daniele L. Marchisio, Antonello A. Barresi and
Rodney O. Fox

A combined CFD-population balance approach for multiphase
turbulent flows.

Alexander Vikhansky, Markus Kraft, Martin Simon, Stephan Schmidt
A.and Hans Jorg Bart

Solution of population balance equations with pure aggregation in
turbulent flow field.
Nandkishor Nere and Doraiswami Ramkrishna

3.30PM: COFFEE BREAK

4PM: SESSION 3a:
APPLICATIONS OF POPULATION BALANCES
Chair: Sanjeev Kumar Gupta, Indian Institute of Science, India

Nano-grinding of pigment aggregates using a wet stirred media mill:
Elucidation of the kinetics and breakage mechanisms.
Ecevit Bilgili, Rhye Hamey, Oleysa Zhupanska and Brian Scarlett

Bivariate stochastic modelling of nanoparticles.
Neal Morgan, Clive Wells, Markus Kraft and Wolfgang Wagner

Predictive ssmulation of nanoparticle precipitation based on the
population balance equation.
Hans-Christoph Schwarzer and Wolfgang Peukert



Thursday May 6, 2004
8.45AM: Practical issues

9AM: KEYNOTE ADDRESS 2
Chair: Ben McCoy, Louisiana Sate University, USA

PBM: state of the art.
Mike Hounslow

10AM: COFFEE BREAK

10.30AM: SESSION 4.
IDENTIFICATION OF POPULATION BALANCE MODELS
Chair: Joel Ducoste, North Carolina State University, USA

Validation of bubble breakage, coalescence and masstransfer models
for gas-liquid dispersion in agitated vessal.
Marko Laakkonen, Ville Alopaeus and Juhani Aittamaa

Validation of a compartmental population balance model of an
industrial leaching process. the Silgrain process.
Marta Duefias Diez, Magne Fjeld, Einar Andersen and Bernt Lie

11.30AM: SESSION 5:

EXPERIMENTAL TECHNIQUES FOR POPULATION BALANCE
SYSTEMS

Chair: Joel Ducoste, North Carolina State University, USA

Estimation of populance parametersin liquid-liquid extraction
columns.

Stephan A. Schmidt, Martin Simon, Luis Lagar Garcia and Hans-Jorg
Bart

Cytomics: Assessing single-cell variability in cell populations
Friedrich Srienc



12.30PM: LUNCH

2PM: SESSION 1b:
FORMULATION OF POPULATION BALANCE MODELS
Chair: Doraiswami Ramkrishna, Purdue University, USA

Towardsnon-linear discrete-size population balance modelsfor batch
grinding: Beyond first-order kinetics.
Ecevit Bilgili, Juan Y epes and Brian Scarlett

I mproved orthokinetic coagulation modelsfor fractal colloids:
aggregation and break-up.
Timothy A. Kramer and Jin-Wook Kim

Modelling inter active populations of disper se systems.
Béla G. Lakatos, Csaba Mihalyko and Tibor Blickle

Announcement of the winners of the poster competition

3.30PM: COFFEE BREAK

4PM: SESSION 1c:
FORMULATION OF POPULATION BALANCE MODELS
Chair: Jan Sefcik, Swiss Federal Institute of Technology, Switzerland

Population balance model selection for activated sludge flocculation
modelling.
Aizhong Ding, Catherine A.Biggs and Mike J.Hounsl ow

Modeling spatial distribution of floc sizein turbulent processes using
guadrature method of moment and computational fluid dynamics.
Olivier P. Prat and Joel J. Ducoste

Comparison of different aggregation and breakage kernels for
modelling the activated sludge flocculation process using PBM.
Ingmar Nopens, Thilo Koegst and Peter A. Vanrolleghem



Friday May 7, 2004
8.45AM: Practical issues

9AM: KEYNOTE ADDRESS 3
Chair: Brian Scarlett, Eng. Res. Center for Particle Science and
Techn., USA

PBM: what’'sthe future?
Doraiswami Ramkrishna

10AM: COFFEE BREAK

10.30AM: SESSION 2b:
SOLUTION OF POPULATION BALANCE EQUATIONS
Chair: Friedrich Sienc, University of Minnesota, USA

Simulation of habit transients by means of a reduced two-dimensional
population balance model.
Heiko Briesen

Numerical solution of the bivariate population balance equation for
interacting hydrodynamics and mass transfer in liquid-liquid
extraction columns.

Menwer M. Attarakih, Hans-Jorg Bart and Naim M. Faqir

Dynamic evolution of PSD in continuous flow reactors. A
compar ative study of fixed and moving grid numerical techniques.
Abraham |. Roussos, Alexandros H. Alexopoulos and Costas Kiparissides

Agglomeration and breakage of nanoparticlesin stirred media mills -
A comparison of different methods and models.
Frank Stenger, Marc Sommer, Norman Wagner and Wolfgang Peukert



12.30PM: LUNCH

2PM: SESSION 6:

OPTIMIZATION AND CONTROL OF PARTICULATE SYSTEMS
USING POPULATION BALANCES

Chair: Mike Hounslow, University of Sheffield, UK

Optimal control and operation of drum granulation processes.
Xiang-Yu Ge, Nicol Balliu, Fu Yang Wang and lan T. Cameron

Predictive control of particlesizedistribution in particulate processes.
Dan Shi Mingheng Li, Nael H. El-Farra, Prashant Mhaskar and
Christofides Panagiotis

Presentations of the 2 poster winners

3.30PM: COFFEE BREAK

4PM: SESSION 3b:
APPLICATIONS OF POPULATION BALANCES
Chair: Ben McCoy, Louisiana Sate University, USA

A population balance model for flocculation of colloidal suspensions
by polymer bridging.

Venkataramana Runkana, Ponisseril Somasundaran and Prakash Chand
Kapur

Effect of mixing on nanoparticle formation in micellar route.
Reetu Singh and Sanjeev Kumar

Application of population balancesin the chemical industry - current
status and future needs.

Achim Gerstlauer, Christoph. Gahn, Hongben Zhou, Matthias Rauls and
Michael Schreiber



KEYNOTE ADDRESS 1
WEDNESDAY MAY 5, 2004

9%AM

Some remarks on population balance modeling, mostly of cell

and microbial cultures

Arnold Frederickson

Professor Emeritus

Department of Chemical Engineering and Materials Science
University of Minnesota

Minneapolis, MN 55455

USA

Populations are encountered in many situations of interest to engineers, physica and
biological scientists, demographers, economists, etc. The nature and scale of the individuals
of which a population is composed vary enormously, from molecules or atoms in a gas or
plasma to the stars which make up a galaxy, and no doubt to even larger, more complicated
individuals in still larger systems. Whatever its nature, the individual members of a
population are not identical but instead essentially always exhibit distributions of properties.
The general objective of PBM (population balance modeling) is to develop mathematical
models that can be use to predict and/or explain the evolution of numbers of individualsin a
population and the (joint) distributions of properties of the individuals. Three genera
questions to be answered in formulating PBMs for a given population are the following. (1)
Properties of an individual are functions of its state. What property or combination of
properties of an individual member of a population is sufficient to define its state? (2) What
are the processes that change the states (“growth and decay processes’) and the numbers of
individuals (“birth and death processes’) in a population? (3) What are the constitutive
equations that describe the rates of the processes that change the states and the numbers of
individuals in a population? Constitutive equations relate the rates of the aforementioned
processes to the states of an individual and its environment. They may be deterministic or
stochastic. Of course, when we consider specific populations, descriptions of the states of
members of the populations and the constitutive equations describing growth and decay and

birth and death processes vary greatly from one population to the next.



Essentially all of the populations that | have considered in my four decades of research
activity have been those composed of microbia or animal cells.  These differ from
populations of non-biological systems of similar size scale in many ways, especialy in the
complex internal structure of individual cells and the complexity of the processes that change
the states and numbers of individua cells. Complexity like this no doubt occurs also in
popul ations where the members are of larger scale—for example, what is required to describe
the state of a star?--, but on the scale of things usually considered by engineers using PBMs,

microbia and cell populations are unique because of the complexity of their states.

In this presentation, | shall describe attempts that | and colleagues and students have made to
answer the aforementioned set of three questions for cell and microbia populations. |
discovered only recently that the initial work that we did got things going in a wrong
direction, and | shall describe the new direction that | think this kind of work should take. It
leads to more difficult mathematical and computationa problems because it does not describe
a population by a single PBM with no boundary conditions but rather describes it with a
coupled set of PBMs that have to obey boundary conditions. The new approach is very
incompletely developed, and it isn't likely that | will be able to carry it much further. 1 do
hope that this presentation may encourage a few young workers to take up the problem, as it
will take the energy and enthusiasm of youth to deal with the experimental, mathematical, and

computational problems entailed in attempts to carry the approach forward.



KEYNOTE ADDRESS 2
THURSDAY MAY 6, 2004

9%AM

Population Balance Modelling - the Present

Alan W. Mahoney and Mike J. Hounslow

Dept. of Chemical & Process Engineering, Particle Products Group
The University of Sheffield

S1 3JD Sheffield

UK

While the number of publication focusing on one-dimensional population balances has
increased in the last years, few publications have covered applications with multiple internal
coordinates or both internal and external coordinates. This presentation covers some of the
challenges faced in these higher dimensional systems, as well as how they might be addressed

using parallels from current work, and in part, our own work.

High dimensionality is not a conceptual challenge. Models arise naturally that involve more
than one (or hundreds) of distributed variables. Nor is solving the resulting equations
necessarily difficult. The difficulty arises in finding model structure and parameters that are
universal. The main drawback lies in the availability of multi-dimensiona measurement

techniques can be used to discriminate between and validate system models.

This work discusses some of the more recent developments in population balance modelling,
focusing on how lessons taken from the development of one dimensional population balances
to their present state may be of usein approaching the challenges of higher dimensional

systems.



KEYNOTE ADDRESS 3
FRIDAY MAY 7, 2004

9%AM

Population Balances. Future Prospects
Doraiswami Ramkrishna

School of Chemical Engineering

Purdue University

West Lafayette, IN 47907

USA

In recent years, population balances have come to enjoy unprecedented popularity in their
application to the analysis of dispersed phase systems in engineering and science. Two other
keynote talks being concerned with the development of this field through the past and the
present, this talk will focus on the future aiming to cover various aspects that are hoped to not
only expand the scope of applications but also to answer new questions about particulate
processes. Towards this end, this exposition will address issues not usually included in the
treatment of this subject but nevertheless significant because of their potential for impact on
numerous applications to modern technology. These issues will include those relating to (i)
formulation of population balances in which particles undergo dynamic changes in internal
morphology, (ii) stochastic features that must necessarily be concerned with randomness
associated with small populations together with a number of associated applications in the
area of sterilization, irradiation of tumors and precipitation processes, (iii) the use of inverse
problems in model identification for processes featuring a combination of particulate events
such as, say nucleation, growth and aggregation, or transition, growth and death of biological
cells through different phases with applications to cancer chemotherapy, and (iv) solution of
population balance equations that feature particulate processes occur in turbulent
environments with due regard to the use of scaling and asymptotic behavior in such systems

that could bring about substantial computational advantages.
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