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CPP 7.1 Mon 16:45 Poster A
Spatio-temporal behavior of dipolar nano-rods under shear —
®SEBASTIAN HEIDENREICH, SIEGFRIED HESS, and SABINE H. L. KLApPP
— Institut fiir Theoretische Physik, Technische Universitdat Berlin,
Hardenbergst. 36, D-10623

The flow properties of nano-rods are strongly affected by the dynami-
cal behavior of molecular alignment. A theoretical description can be
made by an relaxation equation [1] of the order parameter tensor. For
plane Couette flow geometry the model leads to a rather complex ori-
entational and flow behavior [2]. Depending on the model parameters
and the boundary conditions various flows like shear banding flow can
occur. To describe suspensions consisting of dipolar nano-rods that
can form clusters with an effective polarization the relaxation equa-
tion has to be extended. In [4] the coupling of the orientation and
the dipole moment was investigated for the bulk system. The addi-
tional dipole moment strongly affects the orientational dynamics. In
this contribution we study a spatially inhomogeneous tensor model. In
the plane Couette geometry structure emerges in the flow profile not
known from the flow behavior of nano-rods without dipole moments.
Furthermore, we present the effect of the dipole moment on the start
up flow dynamics of shear bands.

[1] S. Hess, Z. Naturforsch. 30a, 728, 1224 (1975)

[2] B. Chakrabarti, M. Das, C. Dasgupta, S. Ramaswamy, and A. K.
Sood, Phys. Rev. Lett. 92, 055501,(2004);

[3] S. Grandner, S. Heidenreich, P. Ilg S. H. L. Klapp, and S. Hess; S.
Grandner, S. Heidenreich, S. Hess, and S. H. L. Klapp, EPJE in press

CPP 7.2 Mon 16:45 Poster A
Deviation from elongational flow in the capillary breakup of
polyethylene oxide solutions — eRAINER SATTLER and CHRISTIAN
WAGNER — Campus, Gebdude E2 6 3.0G, 66041 Saarbriicken

The formation of the beads-on-a-string structure on a thinning thread
of an elastic liquid is revisited. This structure occurs as previously
shown in consequence of a linear instability. However, the evolution
has been examined in more detail to evaluate existing iterative con-
cepts and gain more insight into the processes involved. The reported
formation of a solidified polymer thread during the final stages of the
breakup could be deduced in-situ in an indirect way compared to the
Scanning Electron Microscopy images previously presented. Two in-
dependent observations allow for a qualitative and quantitative pre-
diction of it matching the known results.

More insight is given on the evaluation of the linear instability jus-
tifying the special Super-Resolution method. Singular occurrences of
droplets on the fiber prior to the linear instability are discussed. Fi-
nally we put emphasis on the examination of the flow conditions within
the liquid column from the formation of the cylindrical thread until
the onset of the linear instability, falsifying the assumption of a purely
elongational plug flow. We present its scope as well as the transition
to a flow containing shear and even flow reversal between surface and
core especially during the ”breathing” instability of the fringe region
presented elsewhere.

CPP 7.3 Mon 16:45 Poster A
Uncommon rheological effects during melting of dibenzyli-
dene sorbitol fiber networks in poly (propylene oxide) —
eMARTIN KUHNE and CHRISTIAN FRIEDRICH — Freiburger Material-
forschungszentrum, Stefan-Meier-Str. 21, 79104 Freiburg

Dibenzylidene sorbitol (DBS) is known to gel organic liquids as well
as polymers such as poly (propylene oxide) (PPO) due to its capabil-
ity of forming semiflexible fibers and corresponding networks. These
networks are thermoreversible, which means they are melted by tem-
perature increase and rebuild again during temperature decrease.

We investigated the melting process and related rheological effects
of DBS fiber networks in PPO with special regard to temperature rate
and deformation. At certain temperature rates and deformations an
uncommon rheological behavior was found: Both G’ and G” increase
with increasing temperature. We found that this behavior is the result
of a temperature gradient within the sample, which causes fragmenta-
tion of fibers. The temperature dependent balance between fragmen-
tation and reorganization is responsible for the observed effects. As a
consequence, at the lowest rates, the samples do not show such uncom-
mon behavior and now G’ depends on temperature with 7—!. This

Location: Poster A

is in accordance to the predictions for the temperature dependence of
plateau modulus of a network of semiflexible fibers.

CPP 7.4 Mon 16:45 Poster A
Shear induced brush deformation of soft colloids: Hy-
brid mesoscale simulations and Rheo-SANS experiments —
©JORG STELLBRINK!, MARISOL RiPOLL!, RoLAND G. WINKLER!, GER-
HARD GoMPPER', JAN K.G. DuontT!, DIETER RICHTER', DIMITRIS
V0LASsoPOULOS?, and PETER LINDNER? — IFF, Forschungszentrum
Jilich, D-52425 Jiilich — 2IESL-FORTH, Heraklion 71110 Crete,
Greece — 3Institute Laue-Langevin, F-38042 Grenoble, France

The deformation of a soft colloid by external shear fields crucially de-
pends on its ”degree of softness”and the applied Weissenberg number.
(Wi = 7c%, with 4 the applied external shear rate and 7. the charac-
teristic internal relaxation time of the deformable particle.)

Here we compare results obtained with multiparticle collision dy-
namics simulations (MPC) and Rheo-SANS experiments for dilute so-
lutions of regular star polymers (the limiting wultra-soft colloid). To
achieve large Weissenberg numbers we use high M, polybutadiene
(PB) star polymers dispersed in a PB oligomer matrix. We found ex-
cellent agreement between theory and experiment with respect to onset
and amount of shear induced brush deformation for star polymers with
varying functionality f.

Moreover, from MPC simulations we found that with increasing
functionality star polymers exhibit a crossover in their flow proper-
ties from those of linear polymers to a novel behavior, which resembles
the tank-treading motion of elastic capsules [1].

[1] M. Ripoll, R. G. Winkler, and G. Gompper, Phys. Rev. Letters,
96, 188302, (2006).

CPP 7.5 Mon 16:45 Poster A
Interfacial Shear Rheology of Coffee Samples — ¢JORG LAUGER
and PATRICK HEYER — Anton Paar Germany, Ostfildern, Germany

Coffee is a complex dispersion, which for many coffee drinks is topped
by a foam structure of tiny bubbles, e.g. the espresso foam. Interfacial
rheology does not probe the foam itself, but measures the adsorption
of the amphiphilic ingredients and their network formation at the lig-
uid surface. Higher values of the interfacial properties and a faster
film formation are expected to correlate with a better foam stability.
Measurements on the film formation process and on the interfacial rhe-
ological properties of the final film of coffee samples are presented and
discussed. Both oscillatory and rotational test have been performed
on films with different coffee concentrations. Different techniques have
been used to measure interfacial shear properties. Here we would like
to focus on two geometries, which have been used in combination with
standard types of rotational rheometers. One is the biconical geometry
and the other the De Notiy ring. The aim of the paper is twofold: First,
to show that interfacial rheology is a valuable tool to get information
on the film formation and therefore the foam stability of coffee, and
second, to compare the results obtained by a biconical disc geometry
and a Du Nudy ring.

CPP 7.6 Mon 16:45 Poster A
Wet sand flows better than dry sand — eJORGE FISCINA and
CHRISTIAN WAGNER — Technische Physik, Saarland University, D-
66123, Saarbruecken

We investigated the yield stress and the apparent viscosity of sand with
and without small amounts of liquid. By pushing the sand through a
tube with an enforced Poiseuille like profile we minimize the effect of
avalanches and shear localization. We find that the system starts to
flow when a critical shear of the order of one particle diameter is ex-
ceeded. In contrast to common believe, we observe that the resistance
against the flow of wet sand is much smaller than that of dry sand.
For the dissipative flow we propose a non-equilibrium state equation
for granular fluids.

CPP 7.7 Mon 16:45 Poster A
In-situ investigation of the solid/liquid interface of a block
copolymer solution under shear stress with pu-focus GISAXS
— eANDREAS TIMMANN', STEPHAN VOLKHER ROTH!, STEFFEN
F1scHER?, and STEPHAN FORSTER? — 'HASYLAB at DESY, Notkestr.
85, D-22603 Hamburg, Germany — 2Inst. f. Phys. Chem., Uni HH,
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Grindelallee 117, D-20145 Hamburg, Germany

Block-copolymers are interesting for their ability to self organize in
various structures. In dilute solution they form micelles, cylindrical
micelles and vesicles. The length scales of these structures ranges from
about 5 nm up to several hundred nanometers. Hence such structures
are well suited for investigations using small-angle X-ray scattering.

The experiments were performed the beamline BW4 at HASYLAB,
Hamburg [1] using the microfocus setup. We present the results of the
investigation of a 13 wt.% solution of a poly-(isoprene-block-ethylene
oxide) in water. The block degrees of polymerization of the isoprene
and the polyethylene oxide were 55 and 170, respectively. The shear
stress was applied by a stress-controlled Bohlin CVO rheometer in a
plate-plate-geometry with a diameter of 20 mm and a gap of 1 mm.
We investigated the interface layer of the solution with the rotor of the
shear geometry at different temperatures. From the experiments it is
clearly shown that the behavior of bulk and steel-liquid interface in a
rheometric cell are quite different from each other.[2]

References:
[1] Roth et al., Rev. Sci. Instrum., 2006, 77, 085106
[2] Timmann et al., Appl. Phys. Lett., accepted

CPP 7.8 Mon 16:45 Poster A
Networks in polypropylene / carbon nanotube compos-
ites investigated by simultaneous rheological and electri-
cal measurements — NIKOLAOS KATsIkiS!, e CHRISTIAN TRIEBEL',
Joacnmm Kascaral, HeLmMuT MUNSTEDT!, ANDREAS FUNK?, and
WALTER KAMINSKY? — !Lehrstuhl fiir Polymerwerkstoffe, Universitét
Erlangen-Niirnberg — 2Institut fiir Technische und Makromolekulare
Chemie, Universitat Hamburg

Electrical conductivity of polymer composites filled with carbon nano-
tubes (CNT) can already be reached for concentrations far below 1
vol.%. To achieve such properties, a good distribution of the CNT is
essential. This goal is very difficult to reach for polyolefins as their
processing in the diluted state, necessary for a good distribution of
nanoparticles, is complicated. Polypropylene/CNT composites were
developed at the University of Hamburg by using metallocene cata-
lysts. Materials of that kind were investigated by simultaneous mea-
surements of rheological and electrical properties in order to get in-
formation on the formation of CNT - networks. For that purpose,
a rheometer was equipped with heatable electrodes and a sensitive
current measuring system. It was found that the distinct percolation
threshold for the electrical conductivity is not reflected in rheological
properties which show a more or less continuous change with the vol-
ume concentration. A model for an explanation of these findings is
presented and discussed.

CPP 7.9 Mon 16:45 Poster A
Surface enrichment in statistical copolymer films —
e ALEXANDER DIETHERT, EzzELDIN METWALLI ALI, and PETER
MULLER-BuscHBAUM — TU Miinchen, Physik-Department LS E13,
James-Franck-Str. 1, 85747 Garching

A prominent class of pressure sensitive adhesive (PSA) films is based
on statistical copolymers. Typically two or three different monomers
are combined to balance the different requests of the PSA films. In the
presented work we focus on model systems and investigate the depen-
dence on different monomers of the copolymer. With x-ray reflectivity
the density profile perpendicular to the PSA surface is probed and en-
richment layers are detected. From a model fit the type of monomer
enriching at the surface and the thickness of the enrichment layer is
detected.

This work is funded by the DFG in the project MU1487/4-2.

CPP 7.10 Mon 16:45 Poster A
Evolution of complex defects in cylinder phase of block
copolymers: Experiment and Simulations — eLARISA
TSARKOVA!, ANDRIANA HORvVAT!, AGUR SEVINK?, and ANDREY
ZVELINDOVSKY® — 1Physikalische Chemie II, Universitét Bayreuth,
Germany — 2Soft Condensed Matter Group,Leiden Institute of Chem-
istry, Leiden University, The Netherlands — 3Centre for Materials Sci-
ence, Department of Physics, Astronomy and Mathematics, University
of Central Lancashire, Preston, United Kingdom

We study and classify typical and specific 2D defects which are repeat-
edly observed in thin films of cylinder-forming block copolymers upon
long-term annealing as well as in simulations based on the dynamic
self-consistent mean field theory (DSCFT). We demonstrate that pure
topological arguments are not sufficient to characterize the stability

and mobility of defects. Instead, specific features of block copoly-
mer materials should be taken into account. In cylinder-forming block
copolymers, representative defect configurations provide connectivity
of the minority component and indicate the overall morphological evo-
lution under given annealing conditions. The formation of specific
non-topological neck-defects is tentatively similar to the initial stages
of membranes/vesicles fusion. Lateral propagation velocity of a com-
plex 3T-Junction was measured with in-situ SFM. Comparison with
the DSCF'T simulations suggests that lateral defect motion is diffusion-
driven and indicates weak involvement of the bottom (wetting) layer
in the lateral ordering of the structures at the free surface.

CPP 7.11 Mon 16:45 Poster A
Fluids in confinement: Dynamics of Foam Film Thinning —
SILKE STOCKLE!, eRUMEN KRASTEV!, GEORGI GEORGIEVZ, and HEL-
MUTH MOHWALD! — !Max Planck Institut fiir Kolloid- und Gren-
zflichenforschung, 14424 Potsdam/Golm, Deutschland — 2University
of Sofia, Deptment of Biochemistry, Sofia, Bulgaria

The thinning dynamics of foam films have become of interest and we
are utilising this as a tool to study the behaviour of liquid in con-
finement. We show results on the dynamics of thinning of foam films
stabilised by Dodecyl-D-Maltoside (C12G2) and by DMPG.

The results show the strong influence of the C12G2 concentration
on the film thinning.The films formed from solutions with low surfac-
tant concentration reveal a high speed of film thinning which is much
slower above a critical threshold surfactant concentration. The theo-
retical models describe the thinning process well only down to a certain
thickness below which the film thins faster than theory predicts. The
discrepancy could be explained by introducing an additional term to
the classical DLVO theory which counts for the short range interac-
tions or considering the properties of liquids in confined volumes.The
films prepared from the lipid DMPG show complex thinning behaviour
at different temperatures. The peculiarities complement well to the
changes of the bulk properties of the lipid dispersions at the studied
temperatures.

CPP 7.12 Mon 16:45 Poster A
Time evolution of surface relief structures in thin block
copolymer films — e ANDRIANA HORVAT!, LARISA TSARKOVA!, AGUR
SEVINK2, ANDREY ZVELINDOVSKY?, ROBERT MAGERLE?, and ARMIN
KNoOLL® — Physikalische Chemie 11, Universitit Bayreuth, Germany
— 2Soft Condensed Matter Group, Leiden Institute of Chemistry, Lei-
den University, The Netherlands — 3Centre for Materials Science,
Department of Physics, Astronomy and Mathematics, University of
Central Lancashire, Preston, United Kingdom — *Chemische Physik,
Technische Universitit Chemnitz, Germany — °IBM Research GmbH,
Sumerstrasse 4, Riischlikon, Switzerland

The dynamics of early stage of terrace formation in thin supported
films of cylinder forming triblock copolymers was studied both theo-
retically using self-consistent field theory (DSCFT) and experimentally
by in-situ scanning force microscopy (SFM). In experiment, an initially
flat film of incommensurable thickness was imaged continuously, and
the evolution of vertical orientation of cylinders into parallel one, as
well as the respective development of thickness gradient (terrace for-
mation) was captured in detail. On the grounds of these experimental
observations, the parameters of the computational model A3Bj2As
were determined to match the structures in experiment. Both systems
show excellent agreement in details of structural phase transitions and
in the dynamics of the step development, suggesting that the underly-
ing transport mechanisms are governed by diffusion.

CPP 7.13 Mon 16:45 Poster A
Depth profilling of lamella-forming block copolymer films us-
ing SFM with quasi in-situ etching treatment — EvA MAX,
MARKUS HUND, and eLARISA TSARKOVA — Physikalische Chemie II,
Universitat Bayreuth, Germany

State-of-the-art SPMs have limited in-situ sample treatment capabili-
ties. Aggressive treatments like plasma etching or etching in aggressive
liquids typically require to remove the sample from the microscope. In
consequence, time consuming procedures are needed if the same spot
of the sample has to be imaged after the step-wise treatment. We
report a first prototype of an SPM setup with quasi in-situ sample
treatment capabilities which utilizes a modified commercial SPM (Di-
mension 3100, Veeco Instruments Inc.) and present recent experiments
using this approach. Thin lamella-forming block copolymer films have
been subjected to consecutive plasma etching, and the structure depth
profile has been reconstructed.
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CPP 7.14 Mon 16:45 Poster A
Structure and dynamics within the length scale of the bound-
ary layer — eMarco WaLz!, NicOLE Voss!, MAX WoLFF2, HART-
MUT ZABEL2, and ANDREAS MAGERL! — 1Chair for Crystallography
and Structural Physics, University of Erlangen-Niirnberg, Staudtstr.
3, 91058 Erlangen — 2Chair for Condensed Matter Physics, Ruhr-
University Bochum, Universitatsstr. 150, 44780 Bochum

Shear anomalies may manifest themselves by unusual solid-liquid in-
terface properties. Structural issues can be studied by GISANS and re-
flectometry which can be tuned to be particularly surface sensitive. In
earlier studies by GISANS slightly above the critical angle, we observed
a crystalline ordering of micellar solutions depending on the chemical
termination of the solid boundary. An extension to smaller angles im-
plying an increased sensitivity to near surface structures shows that
the local structure depends on the distance to the interface. In addi-
tion a first attempt to access the dynamics in the near surface region
by grazing incidence neutron spin echo (GINSE) indicates that also the
micellar dynamics in this region is responsive to the chemical potential
of the boundary.

The authors gratefully acknowledge the financial support by the
DFG grants MA801/12-1 and ZA161/18-1 within the priority program
(SPP) 1164 and the BMBF grant ADAM 04ZAE8BO.

CPP 7.15 Mon 16:45 Poster A
Unusual growth exponent in liquid crystal foams — eTORSTEN
TRITTEL, VICTOR AKSENOV, and RALF STANNARIUS — Otto-von-
Guericke-Universitat Magdeburg

We investigate foams made from pure thermotropic liquid crystals and
observe a new type of scaling behaviour during foam coarsening. 2D
foams are prepared in thin cells and studied by digital image anyly-
sis. We calculate the temporal evolution of the mean bubble radius
(R(t)) and find a scaling behaviour with (R(¢))  t*. In ordinary soap
foams, the growth exponents are a« = 1/3 (wet foams, circular bub-
bles) and @ = 1/2 (dry foams, polygonal bubbles), respectively. Our
bubbles have a polygonal shape like in a dry foam, but we observe an
anomalous growth exponent o ~ 0.20 in the smectic phase. This is
not compatible with the classical theories of bubble growth in foams,
neither for dry nor for wet foams. In the nematic phase, coalescense
dominates the evolution and the foam collapses so fast that one can
not determine a steady scaling growth exponent.

CPP 7.16 Mon 16:45 Poster A
Kinetic toy model for crystal plasticity — eMARKUS HUTTER!,
MIROSLAV GRMELA2, and HANS CHRISTIAN OTTINGER! — 1ETH
Ziirich, Department of Materials, Polymer Physics, CH-8093 Ziirich,
Switzerland — 2Ecole Polytechnique de Montréal, Montréal, Quebec,
Canada H3C 3A7

We propose a kinetic toy model to describe the dynamics of sliding
layers as it occurs in the plastic deformation of single crystals, be it
of polymeric, colloidal, or metallic nature. As its basic ingredient, the
distribution function of relative strains between adjacent crystal lay-
ers is introduced with time evolution described by a diffusion equation
with periodic boundary conditions. The model highlights the con-
ceptual difference in the dynamics of the elastic and plastic strains,
the latter being related to an average hopping rate that captures the
evolving reference state. We illustrate the model by calculation of
the stress response for both stationary and transient conditions. In
order to discuss the physics behind the parameter that drives the plas-
tic flow in the kinetic model, we use nonequilibrium thermodynamics
to unify this model with a nonisothermal hydrodynamic description,
which renders the set of evolution equations closed. Finally, we ex-
amine the relation of the kinetic toy model to macroscopic theories of
elasto-viscoplasticity that employ the macroscopic deformation gradi-
ent as a fundamental variable.

CPP 7.17 Mon 16:45 Poster A
Single molecule probe diffusion in liquid crystalline films
— @BENJAMIN SCHULZ, JORG SCHUSTER, and CHRISTIAN VON BOR-
czYSKOWSKI — TU Chemnitz, Institut fiir Physik, 09107 Chemnitz

Liquid crystalline materials are widely used in modern displays. Image
quality and switching speed of the display cells are critically influenced
by details of the arrangement of the mesogenes at the interface. Thus,
analytical techniques are required which are able to probe molecular
orientation in liquid crystals on a nanoscale. We will present the first
study on the use of single fluorescent dye probes which are especially
tailored for the analysis of liquid crystalline materials on the single

molecule level. Perylene dyes have been modified such, that the dyes
align along the orientation of the mesogenes, and will thus, due to the
orientation of their absorption and emission dipoles, probe the local
orientation of the liquid crystal.

Diffusion trajectories of such dye probes in thin liquid crystalline
films have been tracked by wide field microscopy techniques and an-
alyzed following standard procedures [1]. The use of tailored probe
molecules allows us to discriminate between homeotropic and homo-
geneous alignement of thin liquid crystalline films. By comparing dif-
fusion properties of different dyes with variable alignment strength,
details of the orientation of the films will be resolved in future. Here
we present the comparison of the diffusion properties of two perylene
derivatives, one strongly aligning and one not aligning.

[1] J. Schuster, F. Cichos, C. von Borczyskowski: Eur. Polymer J. 40
(2004), 993

CPP 7.18 Mon 16:45 Poster A
Rupture dynamics of smectic bubbles — eFRANK MULLER and
RALF STANNARIUS — Institut fiir Experimentelle Physik, Otto-von-
Guericke Universitit, 39106 Magdeburg, Germany

Equilibrium shapes of thin liquid membranes are well understood.
On the other hand, when such films undergo fast transitions from a
non-equilibrium to an equilibrium state like rupture, different dynam-
ical mechanisms are involved which are in general poorly understood.
We study such phenomena experimentally with a fast camera (up to
100.000 fps), using smectic liquid crystal bubbles as model membranes
[1]. We observe several unexpected phenomena like 1. a global thick-
ening of the film during rupture, 2. the propagation of mechanical
waves, which result in light scattering, 3. an instability of the mov-
ing rim that separates the film from the hole and 4. the formation
of a brim, which is due to the spherical shape of the film. All these
phenomena are strongly dependent on film thickness.

[1] Miiller F, Kornek U, and Stannarius R: Experimental study of
the bursting of inviscid bubbles, Phys. Rev. E 75 065302(R), 2007

CPP 7.19 Mon 16:45 Poster A
Influences of Added Salt on the Drying Behavior of Polymer
Dispersions - Simultaneous Use of Magnetic Resonance Pro-
filing and Diffusing-Wave Spectroscopy — e ALEXANDER KONIG!,
PETER McDONALD2, JosepH KEDDIEZ, and DIETHELM JOHANNSMANN?
— !nstitute of Physical Chemistry, Clausthal University of Technol-
ogy, Germany — 2Department of Physics, University of Surrey, UK

Magnetic Resonance Profiling (MRP) was used to measure the non-
uniform drying of charge-stabilized polymer dispersions. Drying is
sometimes accompanied by packing of particles at the top of the film.
In this case, the vertical distribution of free water, ¢wat(2), is strongly
asymmetric. It is suspected - but not well investigated - that par-
ticle packing and coalescence create a skin. This process should be
influenced by the interaction potential between particles (which can
be influenced via addition of salt). As a measure of asymmetry, the
skewness of the distribution ¢wat(z) was used. The skewness is defined
as m3/m3/2, where m; is the i-th moment of the distribution.

Diffusing-Wave Spectroscopy (DWS) probes the translational dy-
namics in concentrated dispersions. Both techniques were combined
in-situ in order to correlate structure and dynamics.

The skewness, as determined with MRP, correlated well with the
occurence of a static scattering component in DWS. Skin formation is
stronger in the presence of salt, which is explained by a destabilizing
effect of salt onto the interparticle membranes. Comparing different
salts, we found that their relative influence onto interparticle coales-
cence followed the Hofmeister series.

CPP 7.20 Mon 16:45 Poster A
Competition of Phase Separation and Kinetic Arrest in a Bi-
nary Mixture with Depletion Attraction — eANNA KozINAl,
PEDRO DiAz-LeEyval2, CHRISTIAN FRriepricH'3, and ECKHARD
BaArTscHb2 — lInstitute of Macromolecular Chemistry, Freiburg Uni-
versity, Germany — 2Department of Physical Chemistry, Freiburg
University, Germany — 3Material Research Centre Freiburg, Freiburg
University, Germany

Recently it has been shown that the introduction of short-range attrac-
tions by the addition of free polymer leads to such effects like melting
of a colloidal glass and appearance of a reentrant glass transition [1]
(attractive’ glass). The studied colloidal system consists of a binary
colloidal mixture of 1:50 cross-linked polystyrene microgel particles in
a good solvent. To introduce short-range attraction various amounts
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of linear polystyrene were added. A binary mixture was chosen to
suppress crystallization and the size ratio Rg,polymer/Rcolloid ~ 0.08
should exclude a fluid-fluid phase separation. Nevertheless, when driv-
ing the system into the attractive glass, a pronounced waiting time de-
pendence of both density fluctuations and mechanical properties was
observed. Using time resolved SLS we found evidence that this be-
havior is due to a micro phase separation of A and B particles with
the concomitant formation of pure crystalline A and crystalline B mi-
cro domains. This phenomenon is reminiscent of the fractionation of
polydisperse emulsion droplets via depletion attraction [2].

[1] T. Eckert and E. Bartsch, Phys. Rev. Lett. 89, 125701 (2002)
[2] J. Bibette, J. Colloid Interf. Sci. 147, 474 (1991)

CPP 7.21 Mon 16:45 Poster A
Network induced relaxation dynamics in colloidal gels. —
eEMANUELA DEL GADO — Polymer Physics, ETH Ziirich

In contrast to other systems that show a slow relaxation, such as,
e.g., glass-forming liquids, the structure of gels is given by a open
network that is thought to be responsible for the unusual dynamical
properties of these systems. It would be therefore essential to deeper
understand this connection and to be able to tune the mechanical re-
sponse via the structural features. We investigate the gel formation
from the equilibrium sol phase in a simple model that has the charac-
teristics of (colloidal) gel-forming systems at a finite temperature [1].
In the molecular dynamics simulations, at low volume fraction and
low temperatures, particles are linked by long-living bonds and form
an open percolating network. As a consequence, the dynamics show a
non-trivial dependence on the wave-vector: At high wave vectors the
relaxation is due to the fast cooperative motion of the branches of the
gel network, whereas at low wave vectors the overall rearrangements of
the heterogeneous structure produce the relaxation process. We study
the lifetime of bonds and nodes of the gel network in order to relate
these quantities to the complex relaxation dynamics observed. [1]E.
Del Gado and W. Kob, Europhys. Lett. 71, 1032 (2005); Phys. Rev.
Lett. 98, 028303 (2007); J. Non-Newt. Fluid Mech. 2007, in press.

CPP 7.22 Mon 16:45 Poster A
Ordnungsverhalten eines A-B Diblockcopolymers in einer
(A/B/A-B) Polymermischung aus drei Komponenten —
oVITALIY PIPICH, LUTZ WILLNER und DIETMAR SCHWAHN — Institut
fiir Festkorperforschung des Helmholtz Forschungszentrum Jiilich

Die Beimischung eines Diblockcopolymers zu einer bindren Homopo-
lymermischung fiihrt zu einem komplexen Phasenverhalten [1]. Dies
duflert sich in einem verbesserten Mischungsverhalten der beiden Ho-
mopolymere, zur Ausbildung einer Mikroemulsionsphase und schlief}-
lich zu einer geordneten lamellaren Phase[2]. Parallel beobachtet man
in der homogenen Phase verstirkt das Auftreten thermischer Fluktua-
tionen der Zusammensetzung [3]. In diesem Beitrag diskutieren wir den
Strukturfaktor des Diblockcopolymers in solch einer A/B/A-B Poly-
mermischung (A und B ist repriisentiert durch Polybutadien und Poly-
styrol). Solche Messungen sind mit der Neutronenkleinwinkelstreuung
moglich, in dem nur ein Block des Diblockcopolymers durch entspre-
chende Deuterierung ”sichtbar” gemacht ist. Theorien im Rahmen der
Molekularfeldnéherung postulieren einen Strukturfaktor unabhingig
von der Temperatur. Dieser Befund wird fiir kleine Diblockkonzen-
trationen bestétigt, stimmt aber nicht fiir Konzentrationen nahe und
oberhalb der Lifschitzlinie. Es zeigt sich weiterhin, dass in diesem Kon-
zentrationsbereich das Diblockcopolymer frither ordnet als das Homo-
polymer.

[1]*D. Schwahn, Advances in Polymer Science 183, 1 (2005). [2]*V.
Pipich et al. J. Chem. Phys.123, 124904-1 (2005) [3]*V. Pipich et al.
Phys. Rev. Lett. 94, 117801 (2005).

CPP 7.23 Mon 16:45 Poster A
Fluorescence correlation sprectroscopy for micro-
rheological measurements — eHUBERT CHEVREAUMZ, HANS-JOSEF
BEAUVISAGE!, and SILKE RATHGEBER! — !Max-Planck-Institute for
Polymer Research, Polymer Physics, 55128 Mainz, Germany. —
2Ecole Polytechnique Universitaire de Lille, 59655 Villeneuve D‘Ascq
Cedex, France.

To obtain information about the mechanical properties of the samples
on microscopic length scales we exploited the capabilities of fluores-
cence correlation spectroscopy (FCS) to be used for micro-rheological
measurements. Micro-rheology by means of FCS looks at the Brown-
ian motion of a fluorescent pm tracer particle embedded in a matrix
of which the rheological properties are to be determined. In principle
with FCS micro-rheology the material response on micrometer length

scales of a heterogeneous sample can be probed. We used fluorescent,
carboxylate-modified colloidal spheres with a diameter of 0.1 pm as
tracer particles. As a simple test system we have chosen polyethylene
oxide (PEO) with varying molecular weights and different concentra-
tions in water solutions in order to change the rheological response
from viscous to viscoelastic. We followed different analysis methods
to transfer the mean-square center-of-mass displacement to the shear
moduli. Results are compared to results obtained from conventional
rheological measurements.
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Water, the surfactant AOT and oil (toluene or decane) form a stable
droplet phase microemulsion over a wide range of compositions. Spher-
ical water droplets surrounded by a mono-layer of AOT are dispersed
in oil. The size of the water pool can be varied by changing the mo-
lar ratio w of water to surfactant: radii between a few A and several
nm can be obtained, which makes the droplets an attractive model
system for the study of soft confined water. We used neutron time-of-
flight (TOF), backscattering (BS) and small angle scattering (SANS)
to study the system with a fixed droplet volume fraction ¢ = 0.2 and
w ranging from 3 to 40. The phase behaviour of the microemulsion
was investigated by SANS from 290 to 220 K. The droplet structure
is stable down to temperatures 7' much below the freezing point of
bulk water. The smaller the droplets (the smaller w) the lower T
down to which the droplet size is maintained. When reducing T" below
this phase transition the droplet size shrinks. Freezing of the confined
water was observed by BS: the freezing temperature as a function of
droplet size follows the same dependence as the phase transition tem-
perature monitored[1]. Inelastic measurements (TOF, BS) show that
the supercooled confined water is strongly slowed down compared to
bulk water. Rotational and translational dynamics of the water are
discussed.
[1]T Spehr, B Frick, I Grillo, B Stithn (2007), accepted by JPCM
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This work focuses on conformations and dynamics of blends of linear
and ring polymers.

Rings in a melt of homo-polymer rings are compressed due to topol-
ogy, if rings are significantly larger than the entanglement length. Di-
lute rings with degree of polymerization, N,, immersed in a melt of
linear polymers with degree of polymerization, N; are almost ideal if
N; > N2 and swell if N, < N2,

Dynamics of pure ring melts is enhanced as compared to pure linear
melts. Thus, minority of linear chains immersed in ring melt expe-
riences enhancement of diffusion and relaxation. On the other hand,
minority of long entangled rings immersed in melt of long entangled
linear chains gets temporarily trapped. This leads to a clear reduction
in diffusion coefficient while keeping relaxation (as determined by half
ring relaxation) almost unaffected.
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Micellar solutions of tri-block copolymers are an excellent model sys-
tem for the study of crystallization in soft matter, since they have
well-known and rich phase diagrams which may be identified through
rheometry. The phases can be controlled by varying temperature or
polymer concentration. Further, the aggregation and crystallization is
highly sensitive to the presence of ions. Through the addition of salt
the attraction between hydrocarbon chains and water can be tuned
allowing a study of the macromolecule-solvent interaction.

We have studied the influence of CsCl with concentrations up to
1.5 mol/dm? on the phase diagram of the tri-block copolymer Pluronic
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P123, consisting of a central part of 70 propylene oxide units termi-
nated by two end groups of 20 ethylene oxide units (EO20-POro—
EOg20). The salient result of our investigation is a linear shift of all
phase lines to lower temperatures under the addition of salt, whereas

the fundamental structural properties of the phases are preserved.
The work was in part supported by the DFG priority program SPP
1164.



