Polymer Crystals:

Structure and Morphology

Under the title that heads this report, the
14th Europhysics Conference on Macromo-
lecular Physics was held in Vilafranca del
Penedés (Spain) from 21-24 September
1982. About 100 participants from (10)
western and (4) eastern European coun-
tries, the USA (8) and Japan (1) came
together in the Auditorium of the Museum
of Vilafranca an ancient residence of the
kings of Catalonia, strategically located in
the core of a XIlI-XIV century square. The
organizing committee composed of mem-
bers of the Institute for Structure of Mat-
ter, Higher Research Council for Scientific
Research (CSIC), Madrid, set up a four day
programme which ought to be commended
for its balance between invited lectures
(10), contributed papers (24), posters (26),
general discussion sessions (3) excursions
(to the beautiful monasteries of Poblet and
Santa Creus and Montserrat) and time for
discussions and social get-togethers (10
min. after each paper, 15 to 30 min. at the
end of each session).

The conference preprints (Europhysics
Conference Abstracts, vol. 6G) are par-
ticularly valuable and make an important
addition to the literature. Some, as well as
providing an extended abstract, contain an
excellent bibliography.

At the conference, exhaustive conclu-
sions about the morphology and structure
and thermodynamic properties of polymer

crystals were drawn and compared in some
cases with the theories of crystallization. A
great amount of relevant data on a) thick-
ness and morphology of the lamellae, b)
crystallinity and equilibrium melting point,
c) molecular trajectory in the crystalline
state, d) rate of linear growth, were given.
In many of the presentations, the detailed
structure of the disordered material bet-
ween adjacent lamellae and the nature of
chain re-entry at the fold surface were the
focal points of discussion. But even when
this was done, there seemed to be a certain
lack of cross-information. This underlines
the necessity for conferences of this type
and the desirability of using different physi-
cal methods to look at the same material.

Two different views concerning the
nature of the fold surface are still current.
Whereas from the study of various levels of
morphological structures in melt crystalliz-
ed polymers and their properties a model of
irregular fold surface is inferred (Mandel-
kern, Strasbourg), the microscopical in-
vestigation of isolated lamellae of melt
crystallized PE (Martinez-Salazar, Bristol)
and PEO fractions (Kovacs) favour the view
of a regular fold surface. The effect of rep-
tation introduced by J.D. Hoffman (Wash-
ington) in kinetic theories requires similarly
a substantial degree of adjacent re-entry or
regular folding. Experiments using neutron
scattering also lead to different views con-

cerning this problem. Thus, according to
Fischer (Mainz) there is no indication of
privileged adjacent re-entry for melt crystal-
lized polymers. However, other results
(Sadler, Bristol) and (Guenet, Strasbourg)
emphasize the alternation of molecules in a
folded strip in PE and adjacent folding in
isotactic PS respectively.

Other groups were focussing attention
on the role of chain defects in determining
the final morphology of lamellar crystals
(Martuscelli, Naples; Ania, Balta Calleja,
Martinez Salazar, Lopez Cabarcos, Rueda,
Madrid). These investigations suggest that
many defects expanding the lattice of
drawn PE are non-equilibrium defects. In
the case of oriented systems, in the course
of the general discussion, the several
models suggested supplied a more com-
plete picture of the drawn polymer.

In these systems, the need to consider
the arrangement of the molecular chains as
distinct from the morphology and crystalli-
zation was emphasized (Ward, Leeds;
Peterlin, Washington and Lemstra,
Geleen). In this case, the concept of a
molecular network plays a fundamental
role and provides a connection between
the drawing behaviour and the properties
of the drawn materials. Finally, the impor-
tance of residual trapped entanglements
which are essential to understanding the
long-term mechanical properties of ultra-
drawn PE was also pointed out (Lemstra,
Geleen).

F.J. Balta Calleja

New Members of EPS

INDIVIDUAL MEMBERS

Category 4a
G. Bonnet, Toulon, F

L. Andrey, Prague

J.-P. Cotton, Bures-sur-Yvette
B. Escoubes, Strasbourg

M. Hulin, Paris

J.-P. Laude, Longjumeau

T. Kivikas, Djursholm

Phys. Sect., Union of Czecho-
slovak Mathemat. and Physic

Swedish Physical Society
P. Ekstrém, Sodra Sandby

ASSOCIATE MEMBERS

BESSY, Berliner Elektronenspei-
cherring-Gesellschaft fiir Synchro-
tronstrahlung m.b.H.

Lentzeallee 100

D-1000 Berlin 33

CENTRAL ELECTRICITY

Category 4c

Austrian Physical Society
G. Badics, Vienna

M. Jirousek, Vienna

Z. Szalmassy, Vienna

Danish Physical Society
C. Nyeland, Copenhagen

Eotvos Lorand Physical Society
A. Csanady, Budapest
G. Radnoczi, Budapest

Finnish Physical Society
K. Edelmann, Lohja

L. Grondahl, Helsinki

S. Jaakkola, Turku

|. Lahteenmaki, Turku

R. Paso, Honkanen

S. Peltola, Lappeenranta
H. Stubb, Espoo

J. Suhonen, Jyvaskyla

P. Suortti, Helsinki

French Physical Society
G. Audi, Gif-sur-Yvette

P. Brechignac, Orsay

C. Cohen-Tannoudji, Paris

10

B. Souillard, Palaiseau
J. Terrien, Sévres

German Physical Society
H. Haberland, Freiburg
P.R. Spieker, Ibaraki-ken, Japan

The Institute of Physics
D.L. Weaire, Dublin, IRL

Italian Physical Society
F. Barocchi, Florence

A. Luches, Lecce

G. Stefani, Monterotondo

The Netherlands’ Physical
Society

A. Dymanus, Nijmegen
H.A. Helms, De Meern
A.W. Kleyn, Amsterdam

B. Nienhuis, Chicago, USA

Norwegian Physical Society
E.H. Hauge, Trondheim

Spanish Royal Society
of Physics

J.M. Gomez Fatou, Madrid
M.G. Velarde, Madrid

K. Rynefors, Trollhattan

Swiss Physical Society
M. Dacorogna, Geneva
M. Haegi, Frascati, |

T. Jarlborg, Geneva

R. Vartanian, Tehran, Iran

Category 4d)

(American Physical Society)

V.K. Arora, Riyadh, Saudi Arabia

H.A.M. Al-Samawi, Riyadh,
Saudi Arabia

R.L. Carovillano, London, UK

L. Chapoy, Lyngby, DK

K. Guettler, London, UK

J.S. Krim, Seattle

0. Krivanek, Tempe

H. Metiu, Santa Barbara

D. Mosher, London, UK

C. Oscar del Angel, Puebla,
Mexico

J.F. Sabori Parra, Hermosillo,
Sonora, Mexico

J.B. Taggart, Richmond

M. van Hove, Berkeley

J.R. Winckler, Minneapolis

A.R. Zander, Commerce

GENERATING BOARD
Sudbury House

15 Newgate Street

London EC1A 7AU, England
CNES

Centre National d’Etudes Spatiales
129 rue de I'Université
F-75007 Paris

L’AIR LIQUIDE

75 quai d'Orsay

F-75321 Paris Cedex 07
MAX-PLANCK-INSTITUTE
fur PLASMAPHYSIK

D-8046 Garching bei Miinchen
NORDITA, Nordisk Instiute for
Teoretisk Atomfysik
Blegdamsvej 17

DK-2100 Copenhagen @
SNEA, Société Nationale

ELF AQUITAINE

7 rue Nélaton

F-75739 Paris Cedex 15
Société Etudes et Productions
SCHLUMBERGER

B.P. 202

F-92142 Clamart Cedex



