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URSDAY, SEPTEMBER 29, 2011

TH PROGRAMME
Hall 1
PLENARY/LECTURE™ =
Chair: K. Wagemann, DECHEMA e.V., Frankfurt/D Chair:
09:00 Biopharmaceutical process development: the shortcut to the market 09:00
R.G. Wemer, Boghringer Ingelheim GmbH/D
10:00 Coffee break 10:00
Room 43 Hall 7
Functional materials
Nano
Chair. W, Meier, DECHEMA e.V,, Frankfurt/D K -E. Wirth, University of Erfangen-Nuremberg/D Chair:
10:30  Solution processed multilayer small molecule based OLEDs Non-contact energy input in a fluidised bed 10:30
K. Patars, Karlsruhe Instituta of Technology (KITV/D; S. Hartmann, D, Bertram, Philips A Strasing, L. Mérl, University of Magdebura/D; M. Jacab, Glatt Ingenieurlechnik
Technologie GmbH, Aachen/D; P. Scharfer, W. Schabel, Karlsruhe Institute of GmbH, Weimar/D; K. Walther, EMA-TEC GmbH, Sondershausen/D
Technology (KIT)/D
11:00  Surface functionalisation of toner particles via click chemistry for three Aggreqative behaviour in gas fluidisation of mechanically vibrated cohesive 11:00
dimensional electro photography powders 455 L=
C. Speyerer, University of Stuttgart/D; K. Borchers, G.E.M. Tovar, A. Weber, T. Hirth, D. Barlgtta, M. Paletta, University of Salerno, Fisciano/l
Fraunhofer IGB, Stuttgart/D
11:30  Natural polymer-based aerogels: promising biedegradable nanostructured TANDEM LECTURE o ) 11:30
matrices for life sciences applications’ Multi-scale simulation approach for the fluidised bed spray granulation
C.A. Garcia Gonzalez, M. Alnaief, L. Pérez-Cantd, TU Hamburg-Harbura/D; M. Betz, process : :
TU Milnchen/D; S. Cumana, TU Hamburg-Harburg/D; U. Kulozik, TU Miinchen/D; S, Heinrich, TU Hamburg-Harburg/D; JAM. Kuipers, TU Eindhoven/NL
|. Smirnova, TU Hamburg-Harburg/D
12:00  Synthesls of silver nanoparticles in melts of amphiphilic polyesters for
antimicrobial applications
S, Vasylyev, C. Damm, W, Peukert, University of Erlangen-Nuremberg/D
12:30 Lunchtime Lunchtime 12:30
Functional materials i inolc
Polymer It
Chair, W Meier, DECHEMA e \l, Franifurt/D U, Teipel, Ohm University of Applied Sciences, Nuremberg/D Chair:
13:30  Drying and sorption behavior of water-borne polymer mixtures for biosensar Applications of particle modificalions in plasma systems 13:30
films C. Roth, G. Oberbossel, A. Sonnenfald, P. Rudolf von Rohr, ETH Zurich/CH
S. Kache!, Y. Zhou, Karlsruhe Institute of Technology (KITY/D; S. DuvVall, Roche
Diagnostics Operations, inc., Indianapolis, INUSA; P. Scharfer, W. Schabe, Karlsruhe
Institute of Technology (KIT)/D
14:00  Quantitative analysis of mass transport parameters in crosslinked polymer Surface functionalisation of Mg0 nanocubes: from a model system to an 14:00
systems optical material .
S, Jack, P. Scharfer, W. Schabel, M. Kind, Karlsruhie Institute of Technology (KIT)/D A. Starnig, 0. Diwald, University of Erlangen-Nuremberg/D; S. Stankic, F. Finacchl,
INSP, Paris/F; J. Bernardi, TU Vienna/A
14:30  Sum-frequency generation studies of particle surfaces and self-assembled Surface modification of Si0, nanoparticles from the gas-phase for industrial 14:30
monolayers applications et \ .
A Rumpel, W. Peukert, University of Erlangen-Nuremberg/D YH. Sehlleier, T. Huetser, IUTA — Institut fir Energie und Umwelttechnik e.V.,
Duisburg/D; A. Abdall, H. Wiggers, C. Schulz, University of Duisburg-Essen/D
15:00  Hierarchically organised macroporous polymers synthesised from emulsion Supercritical route for super hybrid nanomaterials 15:00
templates stabilised by titania nanoparticles and surfactants T. Adschiri, Tohoku University, SendaitJ
L.C. Wong, V.0. Ikem, A. Menner, A. Bismarck, Imperial College London/UK
Coffee break 15:30
M. Pofetto, University of Salemo/l Chair:
Determination of the macroscopic cohesion of fine pawders by the rain-off 16:00
experiment
R. Girimonte, B. Formisanl, Universily of Calabria/I; G. Calvert, M. Ghadiri, University
of Leeds/UK
Improvament of flowability of fine cohesive powders by flow additives 16:30
S. Klainschmidt, J. Tomas, University of Magdeburg/D
A new shear-elongation mixing laboratory preparation of polymer 17:.00

nano-composites
H, Benkreira, A. Khan, R. Patel, University of Bradford/UK
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Hall 1

PLLEENARY:LECTURE

K. Wagemann, DECHEMA e.V., Frankfurt/D

Biopharmaceutical process development: the shortcut to the market

R.G. Wemer, Boehringer Ingelheim GmbH/D
Cofiee break

Salon 15/16

Assessment of processes sustainability
Sustainability assessment ofiprocesses

Afrabien, University of Canlabria, Santander/E

Analysis of parameter settings for a PCA-based method supporting sustainable
decision making In early stages of process design
S. Papadokonstantakis, A. Banimostafa, K. HungerbGhler, ETH Zurich/CH

Exergetic evaluation of biobased synthesis pathways
P, Frenzel, S. Fayyaz, R. Hillerbrand, A. Pfennig, RWTH Aachen/D

KEYNOTE LECTURE

Evaluating process sustainability using flowsheet monitoring

W. Barrett, Environmental Protection Agency, Cincinnati, OH/USA; J. van Baten,
AmsterCHEM, Aimeria/E

Lunchtime

Garbon capture Prodtict'desioniand engineering
New absorbents for carbon capture Product design based on drying processes

A. Bazzanefta, DECHEMA eV, Frankfurt/D

Design of enhanced carbon dioxide absorption process using immobilised
amines
Y. Algayer, M. Grinewald, T. Fieback, University of Bochum/D; U. Kunz, TU Clausthal/D

New washing fiuids for CO, capture: data estimation and process simulation
using hyperbranched polymers
W. Martini, R. Kiihn, F. Roske, H.Arellanu-Gamig,G. Wozny, TU Berlin/D

Thermomorphic biphasic selvent for reducing the cost of post-combustion CO,
capture
J. Zhang, R. Misch, D.W. Agar, TU Dortmund/D

Coffee break

Garboncapture Product design'and engineering
Capture of GO, by adsorption technologies Product/designinilife’sclence

A. Bazzanelia, DECHEMA e\, Frankfurt/D

Pre-combustion CO, capture by pressure swing adsorption
J. Schell, N. Casas, L. Joss, ETH Z{irich/CH; R. Blom, SINTEF, Oslo/N; M. Mazzotti,
ETH Ziirich/CH

Hydrogen production integrated with simultaneous CO, sequestration on fly
ashes from power plants
E. Molga, R. Cherbanski, TU Warsaw/PL

Roofgarden

Product/design and engineering
Simulation ofiparticle formation

J. Uhlemann, Baysr Technology Services GmbH, Leverkusen/D

DEM-simulation of the normal and obligue impact of granules
B._Miiller, J. Tomas, University of Magdeburg/D

Particle breakage as a micro process in a stochastic simulation of fluidised
bed spray agglomeration
M. Derneddg, M. Peglow, E. Tsoisas, University of Magdeburg/D

Prediction of the dynamics of gel formation in superabsorbent polymer
synthesis

M.A.D. Gongalves, V.0. Pinto, R.C.S. Dias, LSRE-Polytechnic Institute of Braganca/P;
M.R.PEN. Costa, LSRE-FEUP, Porto/P

Population modelling of particle formation from a drying nano suspension
M. Naumann, M. Peglow, A. Biick, University of Magdeburg/D; D.L. Marchisio,
Polytechnic University of Torino/l; E, Tsotsas, University of Magdeburg/D

Lunchtime i

L. Bréckel, University of Applied Sciences Trier/D

The use of induction heating for desorption from compaosite pellets
A, Zadrazil, F. Stepanek, Institute of Chemical Technology, Prague/CZ

Experimental and analytical research of atmospheric freeze drying process
A. Troyankin, A. Katalavich, A. Zerkaey, N. Menshutina, University of Chemical
Technology of Russia, Moscow/RUS; H. Leuenberger, Institute for Innavation in
Industrial Pharmacy, Basel/CH

Pore-level moisture distribution in drying experiments — influence of different
heating modes
N.Vorhauer, T. Metzger, E. Tsotsas, University of Magdeburg/0

Spray drying of glycine — effect of additives
A, Sander, T. Penovic, T. Strmecky, University of Zagreb/HR

Coffee break i

W Meier, DECHEMA e.V,, Frankfurt/D

Enzyme immobilisation on porous particles by means of the Layer-by-Layer
technology

L. Dahng, G. Egri, Surflay Nanotec GmbH, Berlin/D; P. Bubenheim, A. Hagedorn,
TU Hamburg-Harburg/D; U. Sohling, F. Ruf, Sid-Chemie AG, Moosbura/D

Formulation of 3-carotene by precipitation from pressurised ethyl acetate-on-
water emulsions for application as natural colorant
E.De Paz, A. Martin, M.J). Cacero, University of Valladolid/E

Mixed blopolymer particles providing new low-fat-milk products: processing
and structure
A Krzaminskl, J. Hinrichs, University of Hohenheim, Stuttgarl/D




Prediction of the Dynamics of Gel Formation in Superabsorbent

Polymer Synthesis

Miguel Gongcalves,* Virginia Pinto,* Rolando Dias,* Mario Rui Costa?

'L SRE-Polytechnic Institute of Braganca, Portugal, Email: rdias@ipb.pt
?LSRE-FEUP, Porto, Portugal, Email: mrcosta@fe.up.pt

Superabsorbent polymers (SAP) are able to retain up to 1000 g/g of water
relatively to dry weight. As consequence, these materials find important
applications in different fields such as sanitary industries, agriculture,
environment, construction or controlled release.™ This work reports
experimental and theoretical studies concerning SAP production through the
copolymerization of acrylic acid with N,N’-methylenebisacrylamide (bifunctional
crosslinker) or trimethylolpropane triacrylate (trifunctional crosslinker). In such
way, the influence of the functionality of the crosslinker on the dynamics of gel
formation is assessed. Polymerizations are performed in a 2.5 L batch reactor
considering solution and inverse suspension operation. An in-line FTIR-ATR
immersion probe is used to monitor these reactions. Soluble fraction of samples
collected at different reaction time are off-line analyzed using size exclusion
chromatography with refractive index and multi-angle laser light scattering
detection (SEC/RI/MALLS). Dynamics of weight fraction of gel is also measured
and key properties of SAP production are thus experimentally obtained.
Experimental measurements are compared with predictions of a general kinetic
approach®¥ that allows the quantification of the post-gelation period. The
Theory of Branching Processes (TBP) is also used to describe these non-linear
polymerizations and important differences between the two theoretical
approaches are identified. These modeling studies can be useful to design
operation conditions leading to improved superabsorbent networks.

[1] F.L. Buchholz, A.T. Graham, Modern Superabsorbent Polymer Technology,
Wiley-VCH, New York, 1998.

[2] M.R.P.F.N. Costa, R.C.S. Dias, Chem. Eng. Sci. 2005, 60, 423.

[3] R.C.S. Dias, M.R.P.F.N. Costa, Polymer 2006, 47, 6895.

[4] M.R.P.F.N. Costa, R.C.S. Dias, Polymer 2007, 48, 1785.
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