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Conference Reports
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The Macromolecular Colloguium, which iz held every vear
in the Spring in Frelburg, F.R.G., was held this time from
February 28 through March 2, 1985, Tt was the 20th Macno-
molecular Colloguium and was attended by more thas 400
scientists from all over Germany, Many graduate students
from almost all German universities attended. Although the
Macromolecular Colloguivm is primarily a German meeting,
this time a number of forelgn scientists were also invited and
participated. Twenty-five invited main leclures were given
and about thirty papers were presented in poster form; the
posters were introduced by one of the authors,

The Macromolecular Colloguiut was co-chaimd by Pro-
fessors H.-J. Cantow and H. Finkelmann, University of
Freiburp. Dr. Finkelmann has recently been appointed Pro-
fessor in Freiburg and replaced Professor Gerhard Wegner,
who has accepted the Directorship of the Max Planck Insti-
tute for Palymer Science in Mainz.

As the first lecturer, Professor H. Finkelmann of the Uni-
versity of Freiburg discussed “Transport Phenomena in
Liguid Crystalline Elsstomers." The author had prepared
linear figuid crystalline polymers where the liquid erystaliine
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units are attached to an elastomeric polymer side chain,
crosslinked the elastomers and studied the phase behavior of
these polymers. The liguid crystalline elastomers show the
characleristic phase behavior of low molecular liquid crystals
and also the rubbery elasticity of conventiomal elastomets.
The liguid crystalline units of these materials can be orented
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by mecnahical deformation; this type of polvmer structure is
useful for the study of gas transfer through the cromlinked
polymers. Dr. H, . Ohm of the laboratory of Professor
8, G, Kinste diseussed “The Structure of Liquid Crvatalline
Polymers by Neutron Scattering.” The neutron small-angle
scattering of mixtures of partially dedterated, and fully pro-
tonated liquid crystailing materials were investigated. It was
shown that small changes in the polymer structure can give
guite different polymers which may have nematie and smee-
tic phases. In sddition to the neutron scattering experiments,
an investigation of the solution properties of these polymers
was also carrled out.

Profesor G. Wegner now of the Max Planck Institute in
Mainz, presented his most interesting work on “Cycloparafl-
fins with Large Ring Membes™ (C H,, 196 < n < 288); these
compounds are “models for partially ervstalline polvmers.””
Molecular uniform cyelic paraffing C H, (n=24, 48 72,
96, 144, 288) were synthesized as models for the study of
the phenomena of chain folding. Crystallization behavior and
solid-state properiles of these mono-disperse cyclic oligomers
were compared with the comesponding lincar paraffins
C H,, .». The synthesis wene chrried out by oxidative cou-
pling ui & w-diines, starting from 1,24-tetracosatiin, This
reaction gave linear ogo-diines which still have the triple
bonds In the chain and at the ends. Linear ollpomers were
made by oxidative coupling in concentrated solution, while
eyvelie eompounds were prepared in high dilution. The separa-
tion of lincar and cyelie products had to be done at the point
when the compounds still have their triple bonds. Quantita-
tive hydrogenation gave the eyelic or linear paraffins. Spec-
tral investigations allowed the identification of signals which
are speciflic for the ovwerall structure but alko allowed the
determination of conformer sequences in the fold area. Indi-
cation of “chain folding” was observed in linear paraffins
with n > 168,

Professor G, Goldbach presented the work of his research
group on the structure and properties of segmented poly-
amides from polyether and polvamide blocks; blocks of
polvietrahydrofuran and polylaurolactam provided tech-
nically interesting thermoplastic materials with a broad spec-
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trum of properties. The primary reason {or this combination
of properties of these polyvmers & the existence of several
phases and the possibility of readily varying the average
lengths of each of the two bloeck components The three
phases consist of: (a) an amorphous phase which forms the
malrix comisting of lwrclactam and tetrahydrofuran se-
quences, (b) a discontinuous amorphous phase which consists
primarily of polvtetrahydrofuran, and (c) a crystalline phase
which consists of orented l=urolactam sequences. The first
phase provides the internal plasticizer; the second, the in-
ternal impact resistor.

Profesor H.J, Cantow of the Unlvemity of Freiburg de-
scribed his “NMR Studies on Model Compounds for Tempar-
ature and Solvent Influence on the Dimensions of Polar
Macromolecules.™ In ditactic head-to-head polvpropylene on
the bias of speetroscopie studies, it was shown that the tem-
perature dependence could be defermined by measuring the
analogous low molecular structural model compounds. Crys-
lafline and pleay smorphows sreas 6 polvmec svstems
could be analyzed. Head-to-head polyivinyl chloride) also
gave an intersting subject for investigation. From these
studies, not only could structural information be obtzined
but also could the stercochemistry of the erythro and threo
conflpurations be confirmed,

Professor G, R, Strobl of the Max Planck [nstitute in Mainz
presented his “Molecular Motion Defect Struetures and Phase
Transition In Oligo- and Polytetrafluoroethylene.” Polyteira-
NMuorcethylene has three different solid-state transitions be-
tween 19 and 30" C. The corresponding oligomers, perfluomo.
n-alkanes, show qualitatively similar behavior in their phase
transition at lower temperatunes. Because oligomers can be
abtained & single cryvitals, the entire Investigation could be
carmied out by chamclerizing these phase transitions. The
investigation and determination of the x-ray parameters and
defect structures of the individual medificat ons showed that
the helix meversal defects of polvietmfluomethylene consist
of helieal arranpements,

Profesor K. Konnecke of Hoechst descrbed ““Partial Com-
patibility of the Interphases of Polvmer Blends by IR Spec.
troscopy.”" He has found that knowledge of the propertles of
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polyblends and the Improvement of these properties with
respect to toughness and [abricability play an important role
in the development of néw polvmeric materiaks. By an exper-
imentally simple method, soecufuc intermolecular interme-
tions could be identified by infrared spectroscopy as the Gt
siep of compatibility. From the change of the absorption
behavior of characteristic groups in blends, one can identify
the existence of the intersctions and which functional groups
are [nvolved in these interactions. The author described
model blends of polvoxymethviens with poly(methyl
methacrylate] and polvoxymsthylens with poly(butylene
terephthalate), using ATR-IR spectroscopy. In all cases, the
interactions between the ester groups of the polymers and
the ether groups of palyexymethyvlene were recopnized as
important.

Dr. H. M. Laun of the BASF, Ludwipshalen, described the
“Molecular Orientation and Elastic Deformation in Palymer
Melts,” On the molecular basis, polvmer moleculbes have only
limited mohility because of the neighborhood of other male-
cules. The melt of these molecules can be oriented by de-
forming the neighborhood. Diffusion during fabrieation by
elastie deformations with small shear and stretching forees
could be analytically analyzed and evaluated. A connection
between molecular structure and elssticiiy of the meit could
be established.

The next paper was given by Dr. W. M. Kulicke, Technical
University of Braunschwelg, who described the behavior of
polvmer solutions based on molecular parameters. The full
gumut of the complex viscoelastic behavior ol polymer
solutions was Investigated with particulsr emphasis on the
microstructure. The objective of this work was to correlate
transport, fabrication, and improvement methods in 3 more
exact way. The investigstions on rheology wers primaniy
concerned with the relationship between shear viscosily and
malecular weight; concentration of polvmer solutions 2 a
function of the shear rate could be developed which would
be valid over & very large area of welght-average moleculsr
welght range.

On Firday moming, Professor 0. Vogl, Polytechnle Tnsii-
tute of New York, presented his new results on “Optical
Acilvity Based on Macromolecular Asymmetry.” He reporied
that oplically mctive polymers have now been made whose
optical sctlvities are bised entirely on macromolecular
asymmetry (helicity). The example wed was isotactic poly-
chioml, which oxists only in helical confommation. When
prepared with chiral initistor by anionic polymerizations,
polychloral samples with optical activities of several thou-
sand degrees have been prepared. [L & not cerlain, however,
that thiz is the ultimate value of the specific rotation that
may be expected for a 4, helix of polvoxymethylene strac.
ture consisting of only one screw sense. It was also men-
tioned that the possibility cannot be excluded that only
preflerence has been obiazined at this state of research, and
the polymers are not exclusively helices of one screw sense.
It wes pointed out that the initistion step is now belier
understood and shows how the first few monomer units are
sdded and in what stereochemistry. Stereospecificity of
monomer  addition, enticely mesoiisolactic), ultimately
seems to result in an exclusive conformation of a 4, helix.

Professor 1. W, Spiess of the Max Planck Institute of Poly-

mer Sclenee in Mainz discussed “Mokecular Motions in Solid
Polymers with Deuterium NMR Spectroscopy.” Dewterium

NMR spectroscopy could open new possibilities for the
characterization of molecular motion. Particularly important
for (he understanding of the mechanical properties of solid
polymers, motlon mechanizsms can be differentiated and fol-
lowed over an enormous dynamic range of 12 orders of mag-
nitude. Some of the molecular motions and glass transitions,
the characterization of comrelation distributions, and the
relationship between mechanical properties, moleculsr dy-
namies and structure, and the dynamics of new polymeric
materials (for example, liguid ervstalline polvmers and poly-
mieric membranes) can be investigated.

Dr, W, Groneki of the Institute of Macromolecular Chemis-
try in Freiburg discussed “Topospecific Deformation Mechan-
Isms In Elastomers,” These measurements were made by &
combination of deuterium NMR spectroscopy and rhecopti-
cal experiments. On the example of selectivity crosslinked
1.4-polybutadiens networke, it was shown that the delorma-
tion of the crosslinked chadns b inhomogeneous. Further-
maore, it was shown that condderable ingight into the molecu-
lar deformation mechanism in chemically and physeally
crosslinked  elastomers can be achieved, especially when
topuspecific deformation orientation behavior In well-de-
fined positions of the networks are investigated.

Dr. L. A Kleintjens of the DMS, The Netherlands, dis
cussed “Polymers and the Lattice Gas Model” Using the
pressure dependence of thermodynamic properties, a refative-
Iy simple mean field lattice gas model was found (o be wseful
even in comparison to more extensive theories, This model
can be used for polymer solutions near the critical condition
and in polymer melts.

Profesor B. A. Woll, University of Mainz, mentioned new
and very effickent techniques for (continuous) fractionation.,
Usually i is imporiant to have a considerable amount of ma-
terial if a polymer is to be fractionated into fractions of nar-
row molecular weight, New techniques ane now being worked
out, especially for polyvivinyl chlorde)s, which sllow the
preparation of a considerable amount of fractionsted ma.
terial in a rellable way, It wis posable o [ractionate the
polymers by & continuous countercurrent extraction. It is
necessary that the system be selected in such a way that
durng the entire extraction (he system remaing in two
phissid.

Dr. A, Sanner of the BASF, Ludwigshafen, described the
“Structure and Complexes of Poly(N-vinvl pyrrolidones).™
Poly{N-vinyl pyrrolidone) in the form of soluble homo-, co-
polymers and also as insoluble crosslinked networks are used
in pharmaceutical, cosmetic, and other technical products.
Polymens of molecular weights from 2,500 to 1,000,000 are
used which are prepared by radical polymerization in solg.
tioms, PolviN-viayl pvrrolidone) forms complexes with a
number of compounds, particulardy hvdmogen donors and
carboxylic acids. Especially important are the complexes
with lodine which are used as disinfecting agents.

Ir. H. Albers of the Central Laboratory st Bayver A.G.,
Leverkusen, spoke on “Gralt Copolymers of Cellulote Esbers
and Ethylene Vinyl Acetate Copolymers.™ Ethylene/vinyl
acetate copolymers with more than 70% vinyl acetaie are
known polvmeric plesticizers for eellulose esters. This is pos-
sible only because, at this level of viny] acetate in the copoly-
meet, Lhey are compatible with cefllulose esters. By additional
grafilng of vinyl acetste onto the ethylene/vinyl acetate
component, the miscibility with cellulose esters can be fur-
ther improved. Particularly interesting is the decrease of the
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glass transition temperature of these mixtures and the (act
that the polymer blends are transparent, although the blends
are apparently phase-separated systems.

Dr. E. Sackmann of the Technical University of Munich
described “Polymerized Liquid Double Lavers and Their
Possible Use as Model Biological Membranes,” The combins-
tion of polymerizable amphiphiles with conventional phos-
pholipids opens new possibilities for the bullding of models
of biclogical membranes or for the preparation of two-di-
mensional macromolecular solutions. Partially polymerized
vesicles show Interesting analogies to cell membranes in their
mechanical and elastic properiies.

Professor G. Allegra of the Polytechnic Institute of Milan
presented his werk on the “Coil-Globular Collapse in Dilute
Selution” and reported thal the long-range attractlon experi-
enced by polymer chalns in poor solvents is in contrast to the
sereened and thres-body Interaction. While the lformulae for
effective chain thickness are especially important for relative
Iy short chairis, the latter arise from independence smong the
two-body attractions prevailing for long chains.

Dr. M, Mutter of the University of Basel spoke on “Arti-
ficia] Proteins and Enzymes; a Future Prospective.” The
preparation of artificial proteins, for example, of globular
polyvpeptide chains with unnstural amino acid sequences still
has not been done. Based on the present knowledge of a
secondary struclure and folding mechanism, a new
strategy for the formation of ariificial proteins wa devel-
oped which includes oligopeptide blocks with stahle second-
sry structure which are then used as nucleating centers by
segment condensation to topleally significant units. Especial-
Iy important is the development of a tertiary structure and
the formation of hivdrophobic clusters.

On the last day of the conference, Frofessor . B. Lando of
the Caze Western University discussed work on the *Condue-
tion of Polymerzed Polyfunctional Discetylenes.” He has
studied the dimer in 1,11-dodecadiine which can be erysial-
lized and polymerized into semiconducting polymers. The
materials process sheetlike structures with parallel polydi-
scetylene chalns bridged by methvlene growps. Polymeric
forms of these diines have also been preparcd and crospoly-
merized. Spectroscopic data indicate that the polymerized
dimer has a band gap of 0.4 eV which can be compared to an
activation energy of 0.18 eV for conduction. Electrochemi-
cal properties of layers of polymers of phihalocyanines and
their low molecular snalogs were described by Professor
. Wohrle of the University of Bremen. He has investigated
low maolecular weight and polymeric phthalocyanines and
studied their redox properties in solution, their activity In
pholoredox processes, their catalytic, electrocatalytic, and
electrochemlcal propertles, the electronie conduetivity, nnd
their photovoltale properties. He has worked particulariy
with phihalocyanines which also have eight cyano groups
attached to the dngs, 1t was pointed oul by the chalrperson

that Dr. Wohrle's presontation was particularly Intriguing
because he actuslly conducted an experiment during his lee-
ture (0 show o very simple and convincing way the change
into the conductive form.

Dr. M. Burkhard of the University of Freiburg then de-
seribed his work on the “Cross-Linked Styrene Networks."™
This paper was substituted for » peper by Y. Shahab of lrag,
who was unable (o come to the Symposium. “Highly Con-
ductive Fluaranthrene Cation Salts™ were deseribed by Dr. E.
Dormann of the University of Bayreuth. He used polymers
which have been doped with a common doping agent. Of
particular interest for these radical cation salts is their narrow
ESR line width and a comespondingly long electronspin
relaxation tme. The one-dimensional stacking of aromatics
cases the anistropy of the static magnel susceptibility. In
spite of the good quality of the single crystals, the defects
limit the one-dimensionality and the electronic conduction,

Dr. K. P, Hofmann of the Universily of Freiburg presented
“Light-Induced Interactions of Proteins on Photoreceptor
Membranes.” He mentioned that the retina of the eye has the
outside segment of & specific detector; he described in detail
the intetaction and the protein transfer through these mem-
branes. He believes that the translent projonation i an indi-
eator for the specific conformation of occluded groups.

As the final presentation, Dr. M. D. Lechner of the Uni
versity of Osnabruck presented the work of his group on
“Photopolymers for Optical Reservolrs and Wave Guldes.™
He showed that optical methods continue to gain in impor-
tance in retention, transport, and the use of information. For
retention, holographic methods are of special interest be-
cause in this way very high intensities can be obtained; they
are all-important because under the influence of light the
reflective index can be changed. In addition to elecirooptical
crystals, photopolymers have been suggested recently for the
optical retention: wave guides wore proposed for the reflec-
tive index which is changed via the density. From what we
know now, the various materials desired for the optical sys-
tems can be better defined, Pholopolymers can also be used
15 components for integrated optics.

In sddition to the primary lectures, nearly thirty posters
were also presented. On Thursday evening a party with
dinner was held at the Student Union. The general set-up of
the mesting, which was held in the Chemistry Building of the
University of Freiburg, was most convenent. Many ideas
were exchanged, modified, and improved. Vigorous discus-
sions took place in the lecture rooms, more at the post-ses-
sions, and in the comidors, Excellent organization provided
easy access for intercommunication among the participants.
Most attendees are lcoking forward with incressed interest
to the next meeting in Frefburg,
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