
Conference Guide 

3rd PhD-Workshop on Polymer Reaction Engineering          

12th-14th September 2014 in San Sebastián 

http:// www.efce.info/PhD_Workshop+of+WPPRE.de  



Dear company representatives, professors and PhD-students, 
 
The PhD-Student Workshop on Polymer Reaction Engineering  represents an 
international platform where young researchers in the field of polymer 
reaction engineering can build up valuable networks. It is an opportunity to 
meet fellow PhD-students and to get into contact with interesting companies 
and potential employers. Moreover, PhD-students can benefit from useful 
feedback on their work and improve their soft skills by practicing the 
presentation of complex scientific topics. 

The workshop is being held for the third time now and we would like to 
perpetuate it as an annual event. It has been launched in Lyon in 2012 with a 
total number of 35 participants. The second workshop has been organized in 
Hamburg last year and involved 43 people. This year we are recording a 
maximum number of registrations.  

Just as the participant number is increasing from year to year we are also 
trying to continuously extend the scope of research fields covered in the oral 
presentations and poster contributions. This year you can look forward to 
contributions concerned with: 
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Secretary of WPPRE, University Hamburg 
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TU Darmstadt 
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Welcome to the  
3rd PhD-Student Workshop  
on Polymer Reaction Engineering 

- bulk, emulsion, miniemulsion, gas phase and high pressure 
polymerization 

- structure-property relations  regarding heat transfer, wettability and 
coagulation phenomena and extrusion as well as adhesion behavior 

- homopolymers, copolymers, blends, foams, nanogels and 
hybridpolymers 

- packaging and biomedical applications 

- results obtained by new analytical methods 

Having all these wonderful topics up in our sleeves we are looking forward 
to an interesting workshop in San Sebastián with you. 

The Organizing Committee 



stop in San Sebastián is  a central 
bus station (see the labels in the 
map on the right). 

If you want to go to the Olarain 
residence or the NH Aranzazu, 
you should use the bus lines 24 or 
27, which depart at the other side 
of the roundabout. 
 
 
 
 
The Joxe Mari Korta Center, 
where the PhD-workshop is going 
to take place, is within a 10 
minute walking distance from 
both hotels. 
 

If you have any further questions, please feel free to contact us via 
email or visit our homepage. 

wppre@chemie.tu-darmstadt.de 
http:// www.efce.info/PhD_Workshop+of+WPPRE.de  

Contact 

Arrival in San Sebastián 
Public Transport into the city & 
Your way to the workshop 

Transfer from the airport into the city 

Once landed in Bilbao there is the possibility to take a bus to the city center 
of Donostia/San Sebastián. The bus PESA departs at the station ΨTermibusΩ at 
the airport and takes between 1 hour and 1,5 hours for the transfer 
depending on the traffic. The final 

Central bus station 

Final stop of airport bus 

Bus lines to go to  
OLARAIN and NH Aranzazu. 

Bus stop: PIO XII 

The way to the workshop 



General Information 

Language 

The official language at the workshop is English. 

Internet 

You will be provided access to the wireless LAN in the POLYMAT when 
registering on Friday. 

Insurance 

The organizers do not accept responsibility for individual medical or personal 
insurance. Participants are strongly advised to take out their own insurance 
policies. 

The international code for Spain is +34. 

 

Telephone 

Tourist information 

Emergency phone numbers 

Police 092 

Firebrigade 112 

Ambulance 112 

 

Taxi numbers 

(+34) 943 46 46 46 
(+34) 943-40 40 40 

Boulevard, 8 (old town) 
(+34) 943-481 166 



 
 
 

14:00 -14:45 Registration at the conference  site 
 Poster wall preparation 
 
14:45 -15:00 Welcome 
 Prof. Markus Busch, Prof. Jose R. Leiza 

 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Session I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Chair: Amaia Agirre (University of the Basque Country, San Sebastián)
  

15:00 -15:20 Paul Aigner (Johannes-Kepler-University Linz) 

 Influence of Pre-Contacting on the Activity of a Ziegler-

 Natta Catalyst System  

 
  

Programme by days 

Friday, 12th September 2014 

15:20 -15:40 Leonhard Mayrhofer (Johannes-Kepler-University, Linz) 

 Influence of Gas Velocity on the Particle Growth in Gas 

 Phase PE Polymerization 

 

15:40 -16:00 Claudia Schwartzkopff (Technical University Darmstadt)

 Scanning Transitiometry ς A Method to Investigate 

 Phase Transitions and Thermodynamic Properties under High 

 Pressures 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  

16:00 -17:00  Coffee Break and Poster Session 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Session II ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Chair: Joana Kettner (Martin-Luther-University, Halle) 

  
17:00 -17:20 Barbara R. Lara (C2P2 Lyon) 

 Reformulation of Acrylic Latexes for use in Flexible Food 

 Packaging 

 

17:20 -17:40 Shaghayegh Hamzehlou (University of the Basque Country) 

 Simulation of Polyurethan/Acrylic Hybrid Polymerization in 

 Batch Miniemulsion Droplets 



17:40 -18:00 Joseba Juaristi (University of the Basque Country) 

 Morphology and Film Forming Properties of Acrylic  

 Hybrid Emulsions 

  
18:00 -18:20 Ana B. López (University of the Basque Country) 

 Waterbone Fluoropolymer Dispersions for Hydro- 

 phobic Coatings  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 
18:30 -19:00 Dr. L. Ivano Costa (SULZER) 

 Process Technology at Sulzer Chemtech: from first 
 concept to guaranteed plant performance 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 

20:00 Pintxos tour  

 Meeting point: Town hall (ayuntamiento) in the old city  

 of San Sebastián  

 
 

 kindly sponsored by: 
  

PintxosΧ 
 

literally means αspikeάΦ 
and is a traditional 

snack, which is typically 
eaten in bars in the 

Basque country. 

Programme by days 

Friday, 12th September 2014 



Programme by days 

Saturday, 13th September 2014 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Session III ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Chair: Claudia Schwartzkopff (Technical University Darmstadt) 
  
09:00 - 09:20 Ana C. Méndez Ecoscia (C2P2 Lyon) 
 Colloidal Stability of PVDF Latex Particles 
 
09:20 - 09:40 Martin Kroupa (Institute of Chemical Technology Prague)
 The Discrete Element Model of Shear-Induced Coagulation 
 ς the Structure of the Resulting Clusters 
 
09:40 - 10:00 Barthélémy Brunier (CNRS-University of Lyon) 
 Analysis of the Effect of Laponite on Radical Exchange 
 in Seeded Semibatch Pickering Emulsion Polymerization 
 
10:00 - 10:20 Judith van Wijk (Eindhoven University of Technology) 

 Silica Microcapsules by Templating Pickering Emulsion 

 Droplets: Mechanism of Formation 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

 
10:20 - 11:30           Coffee Break  
 
                 and  
   
         Poster Session 
 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Session IV ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Chair: Martin Kroupa (Institute of Chemical Technology Prague) 
 
11:30 - 11:50 Leila Medeiros Santos (C2P2 Lyon) 

 Monitoring of Miniemulsion Polymerization of the Methyl 

 Methacrylate in the Presence of Ionic Liquids usind Near 

 Infrared Spectroscopy 

 

11:50 - 12:10 Sevilay Bilgin (University of the Basque Country) 

 Stabilization of Emulsions by Using Ionic Monomers 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

12:10 - 12:40 Dr. Eric Grolman (DSM) 

 ²ƻǊƪƛƴƎ ƻƴ tƻƭȅƳŜǊ wŜŀŎǘƛƻƴ 9ƴƎƛƴŜŜǊƛƴƎ ƛƴ 5{aΩǎ aŀǘŜǊƛŀƭ 

 Sciences cluster 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

13:00 Lunch at the bar Artikutza, which is in walking distance 

 (Oihenart street, 3) 

 kindly sponsored by  



16:30-17:00 Dr. Wolfgang Gerlinger (BASF) 

 Polymer Reaction Enginering in BASF 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Session VI ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Chair: Barbara Rezende Lara  (C2P2, Lyon) 
 

17:00 - 17:20 Pavel Ferkl (Institute of Chemical Technology Prague) 

 Heat transfer Phenomena in Micro- and Nanocellular 

 Foams 
 

17:20- 17:40  Joana Kettner (Martin-Luther-University, Halle) 

 Kinetic Study of the Bulk Polymerization of Propylene  

 with Metallocene Catalyst using Reaction Calorimetry 
 

17:40 - 18:00  Arkom Drawpateep (Martin-Luther-University, Halle) 

 High Impact Polypropylene Process Review and Future 

 Trend in Research  
 

18:00 - 18:20 Miguel Plata (Martin-Luther-University, Halle) 

 Experimental Setup for Heterophasic Propylene 

 Copolymers 
 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 

18:20-19:00 Refreshments and Poster Session 
 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Session V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Chair:  Andres F. Sierra Salazar (ENSCM, Montpellier) 

  

14:20 - 14:40  Alejandro Arzac (University of the Basque Country) 

 Reduced Graphene Oxide/Polymer Composites Latexes by 

 Emulsion and Miniemulsion polymerization 

 

14:40- 15:00 Alicia De San Luis (University of the Basque Country) 

 Nanostructured Polymeric Aqueous Dispersions  

 containing Quantum Dots 

 
15:00- 15:20 Gordana Siljanovska Petreska (University of the 
                             Basque Country) 

 SERS Active Substrates based on Ag/Graphene/Polymer 
 obtained by Laser Ablation using Rh6G as a Model 
 Compound 
 
15:20 - 15:40 Aintzane Pikabea (University of the Basque Country) 

 Dual Stimuli-Responsive Nanogels: Promising Nanocarriers 

 for Controlled Drug Delivery 
 
 
 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 

15:40 - 16:30  Coffee Break and Poster Session 
 

Programme by days 

Saturday, 13th September 2014 



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Sunday, 14th ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

11:00     Guided tour through the old town of San Sebastián 

                Meeting point: Town hall (ayuntamiento) in the old city  

                of San Sebastián  

 

 
 
 
 
 
 
13:30      Lunch at the hotel Eceiza with the award for the best contribution              

                Satrustegi street, 13  

                (Ondarreta beach) 

 

    Lunch &  tour kindly sponsored by 
 

 

 

    The prize for the best contribution 
                   is kindly sponsored by 
 

  

Programme by days 

Saturday, 13th + Sunday, 14th 

 

20:30 Dinner at the restaurant Aita Mari 
 (Puerto street, 23) 

 
 kindly sponsored by 
 
 
 
 
 



Olarain 

Aranzazu 

Aita 
Mari 

Hotel 
Ezeiza 

Artikutza 

Workshop 
rooms 

Places to know 

San Sebastián Overview 

Á Restaurants  Á Hotels ÁWorkshop rooms 

POLYMAT Institute 

Joxe Mari Korta 
Center  

 
   Avda. Tolosa, 72 
   20018 Donostia  
   - San Sebastian 
             SPAIN 



List of posters 

 
1. P. Ferkl, R. Pokorny, J. Kosek 

Polymeric Foams: Morphology and Heat Transfer 
  
2.  A. Gapchenko, H.-U. Moritz, W. Pauer 

High-Temperature Emulsion Polymerization of Styrene and          
n-Butyl Acrylate 

 
3. M. Balyschewa, M. Busch  

Cloud Point Pressure Curves of High Density Ethylene Acrylate 
Copolymers 
  

4. A.B.López, J.C. de la Cal, J.M. Asua  

Waterborne Fluoropolymer Dispersions for Hydrophobic 
Coatings 

  
5.  J. Juaristi, P.-E. Dufils, A. Veneroni, Y. Vanderveken, J. M. Asua 

Morphology and Film Forming Properties of Acrylic Hybrid 
Coatings 

 
6. B. Brunier   (CANCELLED) 

Evaluation of Laponite® Partitioning in Pickering Emulsion 
Polymerization 
 

7. A. C. Méndez-Ecoscia, M. Fonseca-Marques, T.F.L McKenna,     
N. Othman 

Colloidal Stability of PVDF Latex Particles 
 
  
 
  
  
 
 
 

 
8. L. Medeiros Santos, M. J. Amaral, M. Fortuny, C. Dariva,  

E. Franceschi, A. F. Santos, T. F.L. McKenna 

Monitoring of Miniemulsion Polymerization of the Methyl 
Mathacrylate in the Presence of Ionic Liquids using Near Infrared 
Spectroscopy 
 

9. A. Pikabea, J. Ramos, J. Forcada 

PH- and T-responsive nanogels: potentially useful vehicles in 
controlled drug release 
 

10. M. Madani, H.- U. Moritz, W. Pauer 

Fouling in a Batch Reactor during an Emulsion Polymerization  
 

11. N. Monien, W. Pauer, H.-U. Moritz, C. Scholten, E. Alsaffar 

Swelling Capability of Hydrophilically Modified Polyurethane 
Polymers 
 

12. K. Rossow, F. G. Lueth, W. Pauer, H.-U. Moritz 

Process Intensification through Smart Scale Technology in 
Continuous Emulsion Polymerization  
 

13. P.Aigner, C. Paulik, A. Krallis 

Influence of Pre-Contacting on the Activity of a Ziegler Natta 
Catalyst in a 0.5 L Polymerization System 
 

14. A. Drawpateep, T. Kroener, M. Bartke 

Kinetics of Copolymerization of Acrylamide and MADAMBQ 
  
 
 
 



List of posters 

 
15. C. W. Nörnberg, B.Schroeter, W. Pauer, H.-U. Moritz, W.-D. 

Hergeth 

Continuous Emulsion Copolymerization of Vinyl Acetate in a 
Laminar Stirred Tube Reactor (LSTR) 
 

16. M. Kroupa, M. Vonka, J. Kosek 
Shear-induced Coagulation in Colloidal Dispersions - Modeling by 
Discrete Element Method 
 

17. B. R. Lara, T.F.L. McKenna, K. Ouzineb 
Reformulation of Acrylic Latexes for use in Flexible Food 
Packaging 
 

18. A. De San Luis, A. Bonnefond, M. Paulis, J.R. Leiza 
Nanostructured Polymeric Aqueous Dispersions containing 
Quantum Dots 
 

19. M. Öppling, M. Busch 
Influence of various Agents on the Radical High Pressure and 
High Temperature Ethylene Polymerization 
 

20. L. Mayrhofer, C. Paulik 
Single Particle Gas-Phase Ethylene Homo-Polymerization with  
Ziegler-Natta Catalyst 
 
 
 

  
 
 
 

 
  
  
 
 
 



Abstracts of all participants 

1. Paul Aigner 

2. Leonhard Mayrhofer 

3. Claudia Schwartzkopff 

4. Bárbara Rezende Lara 

5. Shaghayegh Hamzehlou 

6. Joseba Juaristi 

7. Ana Belén López González 

8. Ana Carolina Méndez-Ecoscia 

9. Martin Kroupa 

10. Barthélémy Brunier (CANCELLED) 

11. Judith van Wijk 

12. Leila Medeiros Santos 

13. Sevilay Bilgin 

14. Alejandro Arzac 

 

15. Alicia De San Luis 

16. Gordana Siljanovska Petreska 

17. Aintzane Pikabea 

18. Pavel Ferkl 

19. Joana Kettner 

20. Arkom Drawpateep 

21. Miguel Plata 

22. Mania Madani 

23. Nicole Monien 

24. Kristina Rossow 

25. Christian Werner Nörnberg 

26. Margarita Balyschewa  

27. Alisa Gapchenko 

28. Maria Öppling 



RESULTS 

The investigation reveals an optimum pre-contacting time. There is a linear increase of the 

activity till the maximum and afterwards it decreases again. At the optimum pre-contacting the 

activity increases by 25 % compared without pre-contacting. Beyond the optimal pre-contacting 

time it nearly decreases to the starting value again. The activation via pre-contacting is heavily 

dependent on the catalyst and the conditions, but with just the right timing, pre-contacting can 

increase the productivity by one quarter. 
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Influence of Pre-Contacting on the Activity of a Ziegler-Natta Catalyst System 

Paul Aigner, Institute for Chemical Technology of Organic Materials (CTO), Johannes Kepler 
University, Austria; 

C. Paulik, Institute for Chemical Technology of Organic Materials (CTO), Johannes Kepler 
University, Austria; 

A. Krallis, Borealis Polymers Oy, Finland 
 

INTRODUCTION 

Polyolefines account for about one third of the Plastics production [1]. For the production of 

Polyolefines heterogeneous Ziegler-Natta based catalysts dominate the market. There is a 

constant progress in catalyst design to increase the catalyst activity [2]. To reach the maximum 

potential of a catalyst system several steps prior the main polymerization process need to be 

done. It has been shown that pre-polymerization and pre-contacting can increase the activity of 

catalyst system dramatically [3,4]. The catalyst system usually consists out of a TiCl based 

component and an aluminium-alkyl. Out of these two components an active center as shown in 

Figure 1 is formed, which is required to perform the polymerization process. The formation of 

the active center has a big influence on the catalyst productivity. 

  

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1: Active center and polymerization scheme [5]. 

 
PRACTICAL PROCEDURE 

Therefore a more detailed investigation has been performed to study the relation between 

activity and pre-contacting of a Ziegler-Natta catalyst system for polyethylene. In addition the 

polymer powder properties such as crystallinity, molecular weight and particle morphology have 

been analyzed as well. The experiments have been performed in 0.5 l multi-purpose reactor 

system in slurry. Triethylaluminium (TEA) has been used as co-catalyst. Of special interest has 

been the influence of the pre-contacting duration on the catalyst activity. For that reason the 

pre-contacting time has been varied. The polymerization time has been one hour at 85 °C. 

Furthermore the catalyst behavior when copolymerizing ethylene with other -holefins has been 

looked at.  

  
 Session I 1. 
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Influence of Gas Velocity on the Particle Growth in Gas Phase PE Polymerization 

Leonhard Mayrhofer, Kompetenzzentrum Holz GmbH, Altenbergerstraße 69, 4040 Linz, Austria; 
C. Paulik, JKU Linz, Institut für Chemische Technologie Organischer Stoffe, Altenbergerstraße 69, 

4040 Linz, Austria; 
A. Krallis, Borealis Polymers Oy, P.O. Box 330, FI-06101 Porvoo, Finland 

  

In this work a comparison of overflow /  no- overflow gas phase experiments is shown. An 

industrial Ziegler-Natta (ZN)- catalyst system is used for ethene in a 7 mL micro-gasphase 

reactor. The ZN catalyst system is based on Ti (2.3 %) supported on a MgCl2/  SiO2 carrier. All 

manipulations with the catalyst were performed in a glovebox. Conditions for the gas phase 

polymerizations were: 20 bar of ethene pressure, different reactor temperatures (40 °C, 50 °C, 

70 °C and 85 °C) and an Al/Ti ratio of 25, while Triethylaluminium (TEA) acted as cocatalyst and 

scavenger for all polymerizations.[1] Overflow conditions were 14 mL per minute which 

corresponds to a volume exchange of two times per minute. With video microscopy (Carl Zeiss 

Axiotech Vario 25 HD equipped with a U series digital camera) the growth of the particles was 

observed and 20 spherical particles were chosen for the calculation of the rate of 

polymerization. To receive information regarding the surface of the grown polymer, scanning 

electron microscopy was used. 

In this work two different reactor setups are directly compared while the only difference is the 

overflow condition. It was shown, that with overflow less growth for the temperatures 40 °C, 50 

°C and 70 °C can be observed. At 85 °C a slightly higher polymerization rate is detectable. 

Handling the heat of polymerization of growing olefin particles is an important field for industry 

and academia and this work allows deeper understanding of the PE gas phase polymerization 

process. 

REFERENCES 

1) L. Mayrhofer, C. Paulik, Macromol. React. Eng., 2014, 8, 194. 
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