34 PhDWorkshop on Polymer Reaction Engineering
12th-14th September 2014 in S&Bebastian

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

el WILEY SuLzeR @'psm :




Dearcompanyrepresentativesprofessorsand PhDstudents,

ThePhDStudentWorkshopon PolymerReactionEngineeringrepresentsan

international platform where young researchersin the field of polymer
reaction engineeringcan build up valuablenetworks It is an opportunity to

meet fellow PhDstudentsandto getinto contactwith interestingcompanies
and potential employers Moreover, PhDstudents can benefit from useful
feedback on their work and improve their soft skills by practicing the

presentationof complexscientifictopics

The workshopis being held for the third time now and we would like to
perpetuateit asanannualevent It hasbeenlaunchedin Lyonin 2012with a
total numberof 35 participants Thesecondworkshophasbeenorganizedn
Hamburglast year and involved 43 people Thisyear we are recordinga
maximumnumberof registrations

Justas the participant number is increasingfrom year to year we are also
trying to continuouslyextendthe scopeof researchfields coveredin the oral
presentationsand poster contributions Thisyear you can look forward to
contributionsconcernedwith:

- bulk, emulsion miniemulsion gasphaseandhigh pressure
polymerization

- structure-propertyrelations regardingheattransfer, wettability and
coagulatiorphenomenaandextrusionaswell asadhesiorbehavior

- homopolymerscopolymersblends foams nanogelsand
hybridpolymers

- packagingand biomedicalapplications
- resultsobtainedby new analyticaimethods

Havingall thesewonderfultopicsup in our sleeveswe are lookingforward
to aninterestingworkshopin San Sebastiamith you.

TheOrganizingCommittee

OrganizingCommittee

Markus Busch Chairof WPPRE, TU Darmstadt
WernerPauer Secretaryof WPPRE, University Hamburg
Jose RLeiza POLYMAT, University the BasqueCountry

ClaudiaSchwartzkopff TU Darmstadt
AmaiaAgirrelribarren  POLYMAT, University the BasqueCountry
InesPlaza POLYMAT, University the BasqueCountry

Sponsors

0-BASE SULZER

The Chemical Company




Transferfrom the airport into the city

Oncelandedin Bilbaothere is the possibilityto take a busto the city center
of DonostidSanSebastianThebus PESAlepartsat the station Wermibugat
the airport and takes between 1 hour and 1,5 hours for the transfer

dependingon the traffic. Thefinal
stop in SanSebastianis a central
bus station (seethe labelsin the
mapon the right).

If you want to go to the Olarain
residence or the NH Aranzazu
you shouldusethe buslines24 or
27, whichdepartat the other side
of the roundabout

Theway to the workshop ———

The Joxe Mari Korta Center,
where the PhDworkshopis going
to take place, is within a 10
minute walking distance from
both hotels
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Bus lines to go to
OLARAIN and N&tanzazu
Bus stop: P10 XIlI

Centralbusstation
Final stop of airport bus

Contact
If you have any further questions, please feel free to contact us via

email or visit our homepage.

wppre@chemie.tedarmstadt.de
http:// www.efce.info/PhD_Workshop+of+WPPRE.de




Language

Theofficiallanguageat the workshopis English

Internet

You will be provided accessto the wirelessLANin the POLYMATwhen
registeringon Friday

Insurance

Theorganizergdo not acceptresponsibilityfor individualmedicalor personal
insurance Participantsare strongly advisedto take out their own insurance
policies

Telephone

The international code for Spain is +34.

Emergencyhonenumbers

Police 092
Firebrigade 112
Ambulance 112

Taxinumbers

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

Touristinformation

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

Bahia de
La Conch

Google




Programmeby days

TECHNISCHE
UNIVERSITAT
DARMSTADT

Friday 12" September 2014 55, viviaT

14:00-14:45 Registrationat the conference site
Posterwall preparation

14:45-15:00 Welcome
Prof. Markus Busch, Prof. Josd_Biza

Session |

Chair:AmaiaAgirre(University of the Basqueountry, Sasebastiah

15:00-15:20 Paul Aignel(JohanneseplerUniversity Linz)

Influenceof PreContactingon the Activityof a Ziegler
Natta CatalystSystem

15:20-15:40 LeonhardMayrhofer (JohannesKeplerUniversity,Lin2

Influence of Gas Velocity on the Particle Growth in Gas
PhasePEPolymerization

15:40-16:00 ClaudiaSchwartzkopff(Technical University Darmstadt)
Scanninglransitiometryg A Method to Investigate
Phase Transitions and Thermodynamic Properties under Hig
Pressures

16:00-17:00 CoffeeBreakand PosterSession

Sessionl

Chair JoanaKettner(Martin-LutherUniversity, Halle)

17:00-17:20 Barbara R. LaréC2P2 Lyon)

Reformulationof Acrylic Latexesfor use in Flexible Food
Packaging

17:20-17:40 ShaghayegliHamzehlouUniversity of the Basque Country)

Simulation oPolyurethanhAcrylic Hybrid Polymerization in
BatchMiniemulsionDroplets



Programmeby days
Friday 12" September 2014

TECHNISCHE
UNIVERSITAT
DARMSTADT

17:40-18:00 Josebaluaristi(Universityof the BasqueCountry) PintxosX
Morphologyand FilmFormingPropertiesof Acrylic
HybridEmulsions literally meansospiked ¢
andisa traditional
18:00-18:20  AnaB. Lépez(Universityof the BasqueCountry) snack, which is typically
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Programmeby days

TECHNISCHE
UNIVERSITAT
DARMSTADT

Saturday 13" September 2014 5o vviaT

Sessionll

SessionV

Chair ClaudiaSchwartzkopf{Technical University Darmstadt)

09:00- 09:20

09:20- 09:40

09:40-10:00

10:00-10:20

Ana C. MéndeEcoscigC2P2 Lyon)
ColloidalStabilityof PVDH atexParticles

Martin Kroupa(Institute of Chemical Technology Prague)
The Discrete Element Model®ifiearinduced Coagulation
¢ the Structureof theResulting Clusters

BarthélémyBrunier (CNR&Jniversityof Lyon)
Analysisof the Effect of Laponite on Radical Exchange
in SeededemibatctPickeringemulsiorPolymerization

Judith van Wijk(Eindhoven Universitgf Technology)
Silica Microcapsulesby Templating Pickering Emulsion
Droplets Mechanisnmof Formation

Chair:Martin Kroupa(Institute of Chemical Technology Prague)

11:30-11:50

11:50-12:10

LeilaMedeirosSantos(C2P2 Lyon)

Monitoring of MiniemulsionPolymerizatiorof the Methyl
Methacrylatein the Presencef lonicLiquidsusindNear
InfraredSpectroscopy

SevilayBilgin(Universityof the BasqueCountry)
Stabilizatiorof Emulsion®y UsinglonicMonomers

Dr. Eric Grolman (DSM)
22NJAY3 2y t2f@YSNI wSIOGAzZ2yYy
Sciencesluster

(

10:20-11:30

CoffeeBreak

and

PosterSession

Lunch at the baArtikutza, which is in walking distance
(Oihenartstreet, 3)

kindly sponsored by o DS M
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Programmeby days

SessiorV 16:3017:00 Dr. WolfgangGerlinger(BASF)
Polymer Reactiokngineringn BASF

Chair AndresF. Sierra SalazaENSCM, Montpellier)
_-SessioVI

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

. . Chair: Barbar&ezendd.ara (C2P2, Lyon
ReducedsraphendOxide/Polymer Composites Latexes by I z ( yon)

Emulsion andMiniemulsiorpolymerization 17:00-17:20 PavelFerkl(Institute of ChemicallechnologyPrague)

Heat transfer Phenomenain Micro- and Nanocellular

14:40-15:00 Alicia De San Lu{@niversity of the Basque Country) Foams

NanostructuredPolymericAgueoudispersions
containingQuantumDots 17:2017:40 JoanaKettner (Martin-LutherUniversity, Halle)

KineticRudy of the BulkPolymerizatiorof Propylene

15:00 15:20 GordanaSiljanovskaPetreska(University of the with MetalloceneCatalysusingReactiorCalorimetry

BasqueCountry)

SERSave Substratebased omAg/GraphenéPolymer 17:40-18:00 Arkom Drawpateep(Martin-LutherUniversity, Hallp
obtained by Laser Ablatiarsing Rh6G asModel

Compound High Impact Polypropylene Process Review and Future

Trend in Research
15:20- 1540 AintzanePikabea(Universityof the BasqueCountry)

Dual StimuliResponsiveNanogels PromisingNanocarriers
for ControlledDrugDelivery

18.00-18:20 Miguel Plata(Martin-LutherUniversity,Halle)

Experimental Setup for Heterophasic Propylene
Copolymers

15:40-16:30 CoffeeBreakand PosterSession 1820-19.00 Refreshmentsand PosterSession



TECHNISCHE
UNIVERSITAT
DARMSTADT

POLYMAT

Programmeby days
Saturday 13" + Sunday 14"

20:30 Dinner atthe restaurantAita Mari Sunday, 14
(Puerto street, 23) _4._' l 11:00 Guided tour through the old town of SaBebastian
P Meeting point: Towrhall @yuntamientg in the old city
kindly sponsored by of SanSebastian

13:30 Lunchat the hotel Eceizawith the award for the best contribution
Satrustegstreet, 13
(Ondarretabeach)

Lunch & tour kindlysponsored by

The Chemical Company

The prize for the best contribution

iskindly sponsored by Wl LEY
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TECHNISCHE
UNIVERSITAT
DARMSTADT

P.Ferkl R.Pokorny,J.Kosek
PolymeridcoamsMorphologyand HeatTransfer

A. GapchenkoH.-U. Moritz, W. Pauer

HighTemperature Emulsion Polymerization of Styrene and
n-ButylAcrylate

M. BalyschewaM. Busch
Cloud Point PressureCurvesof High Density Ethylene Acrylate
Copolymers

A.B.L6pez JC delaCal,JM. Asua
Waterborne Fluoropolymer Dispersions for Hydrophobic
Coatings

J.Juaristj P-E.Dufils, A. Veneroni Y.VandervekenJ. M.Asua

Morphology and Film Forming Properties of Acrylic Hybrid
Coatings

B. Brunier (CANCELLED)

Evaluation of Laponite® Partitioning in Pickering Emulsion
Polymerization

A. C MéndezEcosciaM. FonsecaMarques, T.F.LMcKenna,
N. Othman

ColloidalStabilityof PVDH atexParticles

10.

11.

12.

13.

14.

L MedeirosSantos M. J Amaral, M. Fortuny, C. Dariva

E FranceschiA. E Santos,T. EL McKenna

Monitoring of Miniemulsion Polymerization of the Methyl
Mathacrylatein the Presencef lonic LiquidsusingNear Infrared
Spectroscopy

A. Pikabea J RamosJ Forcada
PH and T-responsivenanogels potentially useful vehiclesin
controlleddrugrelease

M. Madani, H.- U. Moritz, W. Pauer
Foulingin a BatchReactorduringan EmulsiorPolymerization

N. Monien, W. Pauer,H.-U. Moritz, C. Scholten,E Alsaffar
Swelling Capability of Hydrophilically Modified Polyurethane
Polymers

K RossowF. G. Lueth W. Pauer,H.-U. Moritz
Process Intensification through Smart Scale Technology in
ContinuousEmulsiorPolymerization

P.Aigner, C Paulik A. Krallis
Influence of Pre-Contactingon the Activity of a Ziegler Natta
Catalysin a 0.5 L PolymerizatiorBystem

A. Drawpateep T.Kroener, M. Bartke
Kineticsof Copolymerizatiomf Acrylamideand MADAMBQ



Listof posters

TECHNISCHE
UNIVERSITAT
DARMSTADT

POLYMAT

15.

16.

17.

18.

19.

20.

C. W.No6rnberg B.Schroetey W. Pauer, HU. Moritz, W.-D.

Hergeth
Continuous Emulsion Copolymerization of Vinyl Acetate in a
LaminarStirred Tube Reactor (L§TR

M. Kroupg M. Vonka J.Kosek
ShearinducedCoagulationin ColloidalDispersions Modelingby
DiscreteElementMethod

B.R Larg T.F.L McKenna, KOuzineb
Reformulation ofAcrylic Latexe®r use inFlexible Food
Packaging

A. De San Lujf\.Bonnefond M. Paulis, J.R.eiza
NanostructuredP?olymericAqueoudDispersionsontaining
QuantumDots

M. Oppling M. Busch
Influence ofvariousAgents on the Radical High Pressure and

High Temperature Ethylene Polymerization

L.Mayrhofer, C.Paulik
SingleParticle GasPhaseEthyleneHomo-Polymerizatiorwith

ZieglerNatta Catalyst
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Martin Kroupa
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AliciaDe San Luis
GordanaSiljanovskaPetreska
AintzanePikabea
PavelFerkl

Joana Kettner

Arkom Drawpateep
Miguel Plata

Mania Madani
NicoleMonien

Kristina Rossow
ChristianWerner Noérnberg
Margarita Balyschewa
AlisaGapchenko

Maria Oppling



Influence of PreContacting on the Activity of a ZiegléMatta Catalyst System

PaulAigner, Institute for Chemical Technology of Organic Materials (CTO), Johéewies
University, Austria;
C.Paulik Institute for Chemical Technology of Organic Materials (CTO), Johéeples
University, Austria;
A.Krallis Borealis Polyme@y;, Finland

INTRODUCTION

Polyolefinesaccountfor about one third of the Plasticsproduction [1]. For the production of
PolyolefinesheterogeneousZieglerNatta based catalystsdominate the market Thereis a
constantprogressin catalystdesignto increasethe catalystactivity [2]. Toreachthe maximum
potential of a catalystsystemseveralstepsprior the main polymerizationprocessneedto be
done. It hasbeenshownthat pre-polymerizationand pre-contactingcanincreasethe activity of
catalyst system dramatically [3,4]. The catalyst system usually consistsout of a TiClbased
componentandan aluminiumalkyl Out of thesetwo componentsan activecenterasshownin
Figurel is formed, which is required to perform the polymerizationprocess The formation of
the activecenterhasabig influenceon the catalystproductivity.

Ci ] cl —Cl

Polymerization

Figurel: Active center and polymerization scheme [5].

PRACTICAROCEDURE

Thereforea more detailed investigationhas been performed to study the relation between
activity and pre-contactingof a ZieglerNatta catalystsystemfor polyethylene In addition the
polymerpowder propertiessuchascrystallinity,molecularweightand particlemorphologyhave
been analyzedas well. The experimentshave been performed in 0.5 | multi-purposereactor
systemin slurry. Triethylaluminium(TEA)hasbeen usedas co-catalyst Of specialinterest has
beenthe influenceof the pre-contactingduration on the catalystactivity. Forthat reasonthe
pre-contactingtime has been varied The polymerizationtime has been one hour at 85 °C.
Furthermorethe catalystbehaviorwhen copolymerizingethylenewith other h -olefinshasbeen
lookedat.

Session |

RESULTS

The investigationrevealsan optimum pre-contacting time. Thereis a linear increaseof the
activity till the maximumand afterwardsit decreasesgain At the optimum pre-contactingthe
activity increaseshy 25 % comparedwithout pre-contacting Beyondthe optimal pre-contacting
time it nearly decreasedo the starting value again The activationvia pre-contactingis heavily
dependenton the catalystand the conditions,but with just the right timing, pre-contactingcan
increasethe productivity by one quarter.

REFERENCES

1) PlasticsEuropg2013), Plastics The Facts 2013,
http://lwww.plasticseurope.org/cust/documentrequest.aspx?DoclD=59108, accessed on:
2/7/2014.

2) GalliP.,VecellioG., Technology: driving force behind innovation and growtbobfolefing
Progress in Polymer Scien(2901),26(8),12871336.

3) DaftaribesheliM., Comparison of catalytic ethylene polymerization in slurry and gas phase,
(2009, University offwente[Host],Enschede

4)  McKennaTimothy F. LTioniE.,RanieriM. M., AlizadehA.,BoissorC.,Monteil V., Catalytic
olefin polymerisationat short times: Studies using specially adapted reactes. J. Chem.
Eng.,(2013,91(4),669%686.

5) BohmL. L., The ethylene polymerization with Ziegler catalysts: fifty years after the
discovery Angew Chem. Int. Ed. EngR003),42(41), 501@5030
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Influence ofGas Velocityn the Particle Growthin Gas Phas@EPolymerization Your notes:

Leonhard MayrhoferKompetenzzentrum Holz GmbH, Altenbergerstralle 69, 404@\Lstaa;

C.Paulik JKU Linz, Institut fir Chemische Technologie Organischer Stoffe, Altenbergerstrale 69,
4040 LinzAustria;
A.Krallis Borealis Polyme@y, P.O. Box 330,-B6101Porvog Finland

In this work a comparisonof overflow / no- overflow gas phase experimentsis shown An

industrial ZieglerNatta (ZN) catalyst systemis used for ethene in a 7 mL micro-gasphase
reactor. The ZN catalystsystemis basedon Ti (2.3 %) supportedon a MgCl/ SiQ carrier. All

manipulationswith the catalystwere performed in a glovebox Conditionsfor the gasphase
polymerizationswere: 20 bar of ethene pressure different reactortemperatures(40 °C,50 °C,

70 °Cand 85 °C)and an Al/Tiratio of 25, while Triethylaluminium(TEA)ctedascocatalystand
scavengerfor all polymerizations!! Overflow conditions were 14 mL per minute which

correspondgo a volumeexchangeof two times per minute. With video microscopy(CarlZeiss
AxiotechVario 25 HD equippedwith a U seriesdigital camera)the growth of the particleswas

observed and 20 spherical particles were chosen for the calculation of the rate of
polymerization To receiveinformation regardingthe surfaceof the grown polymer, scanning

electronmicroscopywasused

In this work two different reactor setupsare directly comparedwhile the only differenceis the
overflow condition It wasshown,that with overflow lessgrowth for the temperatures40 °C,50

°C and 70 °C can be observed At 85 °C a slightly higher polymerizationrate is detectable
Handlingthe heat of polymerizationof growingolefin particlesis animportant field for industry

and academiaand this work allows deeperunderstandingof the PEgasphasepolymerization
process

REFERENCES

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