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22.1-03  SUB-GRAIN BOUNDARY SELF-DIFFUSION IN THE

ORIENTATIONALLY DISORDERED PHASE OF SUCCINONITRILE. By
M.Brissaud-Lancin, C. Mahric, A. Riviere, J. Philibert,
Physique des Matériaux Department, CNRS, Meudon, France.

Sub-grain boundary self-diffusion has been studied in
only two orientationally disordered or so-called plas-
tic crystals, adamantane (J. Bleay, Phil. Mag. (1977)36,
885) and pivalic acid (M.Brissaud-Lancin, Phil. Mag.
(1981) to be published). Sub-grain boundary self-diffu-
sion speed is much higher in pivalic acid than in ada-
mantane (roughly 500 times higher at 0.91 Tm (Tm, mel-

ting temperature)) whereas lattice self-diffusion speed
is of the same order of magnitude. Adamantane and piva-
lic acid give FCC crystals which differ by several pro-
perties such as plasticity and degree of orientaticnal
disorder (formation entropy ASf=2.5R and 0.8R respec=

tively for adamantane and pivalic acid). So we perfor-
med a study in succinonitrile which gives highly plastic
crystals of a high degree of orientational disorder
(ASf=1.35R). Its plastic phase is BCC and stable from
the transition point Tt=233K to Tm=331K.

Material containing less than 0.03% of impurities as de-
termined by gas-liquid chromatography was used to grow
crystals by the Bridgman technique. A convenient sub-
structure was introduced by compression creep. The ave-
rage grain size was about 200um. Thin layer of succino-
nitrile labelled with 14C was deposited on samples sur-
faces. Suzuoka solution (T. Suzuoka,Trans. Jap. Inst.
Met. (1961} 2,25) was used to determine the sub-grain
boundary self-diffusion coefficients D'. D' were measu-
red from 250 to 280K.

Results are compared with those obtained previously. As
in pivalic acid, D' is much higher than D ( D, lattice
self-diffusion coefficient (H. Hawthorne, Trans. Farad.
Soc., (1970) 66, 1792).

22.1-04 X-RAY STUDY OF THE ROTATOR PHASE OF N-ALKA-
NES. By J. Doucet, Laboratoire de Physigue des Solides
Université Paris-Sud, 91405 Orsay, France, I. Denicold,
Departamento de Fisica, UFSC, Brazil, and A.F. Craie-
vich, Departamento de Fisica, IFQSC, USP, Brazil.

We present here a study of the "rotator" phase(s) dis-

played by the odd-numbered n-alkanes an7n*2 with n ran-

ging from 17 to 25. A structural model is derived from
X-ray experiments performed both on single domains and
on powder samples. The structure of the rotator phase(s)
which appear(s) between the crystalline and isotropic
liguid phases closely resembles the crystalline
structure, i.e. the molecules are packed within lavers
forming a bilayer structure with the molecular axes
orientated perpendicular to the layer planes. For
compounds n = 17, 19 and 21 the space group of the
rotator phase (RI) is Ccmm. It implies the appearance
of an orientational disorder of the molecules around
their long axes which is the main characteristic of
the crystalline + rotator phase transition. Before
melting, the RI phases of compounds n = 23 and 25
transform into another rotator phase (R II) the
symmetry of which is hexagonal. This transition RI-
RII which is detected for the first time is a very
weak first-order one.

GASES, LIQUIDS AND AMORPHOUS COMPOUNDS

22.1-05 THE GEL PHASE OF A TYPE II LYOMESO-
PHASE SYSTEM. L.Q.Amaral, Instituto
de Fisica, Universidade de Sao Paulo,C.P.20518,

Sda Paulo, SP, Brasil.

The guaternary system SBS (Na decyl sulf-
ate/water/decanol/Na sulfate, with wt% compos-
ition 37/53/5/5) at room temperature forms a
type II lyomesophase, which orients in presen-
ce of magnetic fields with the optical axis
perpendicular to the field. From small angle X~
ray diffraction (SAX]) in oriented samples, a
model of finite planar bilayered micelles
{platelets) surrounded by water was proposed
(Amaral et al,J.Chem.Phys.71,2940,1979). The
characteristic inner band at 80-140 and out-
er ring at 38 have relative intensities which
are straongly dependent on the sample container
and on the degree of sample orientation (Amaral
&Tavares,Mol.Cryst.lLig.Cryst.Let.56,203,1980);
these results have been explained with the
hypothesis that the platelets aggregate, keep-
ing only solvation water between them, while
the excess water is segregated.

This paper presents the study of the same
system at lower temperatures, when it is in an
apparently solid phase. SAX results at 18%
evidenced a lamellar structure with repetition
distance d=31.4 . The first three orders only
are present, with intensities respectively VS-
M-M. Higher angle diffraction showed two sharp
rings at 4.0 and 4.2 A. These results indicate
a gel phase with extended carbon chains.

The observed d value is incompatible with
extended chains perpendicular to the lamellar
plane (=0 together with homogeneous distri-
bution of amphiphilic {A) and water (W) layers,
since this would reguire d=100 for bilayers
(da=37.5 R) or dZ50 for monolayers.

Tilted monoclayers with 85300 would be the
only model compatible with homogeneous distri-
bution of A and W layers. The other possibili-
ty would be inhomogeneous distributiorn of A
and W, with large multilayer aggregates inter-
calated with the excess water. Since these two
possibilities correspond to different electron-
ic distributions R(x) along the normal to the
lamellar plane, a calculation of the structure
factors for various models for R(x) was per-
formed.

The observed intensities of the three re-
flections rule out models with small d_ values
and without CH, at the middle of the A layer
and therefore don’'t give support to the tilted
monolayer model with homogeneous A and W dis-
tribution. A model with CH, at the middle of
the A bilayer and dBQSD éxplain the observed
intensities.

Therefore, SAX results in the gel phase
indicate the formation of large aggregates of
multibilayers slightly swollen, separated by
the excess water, in agreement with our propos-
ed model for the type II lyomescphase at room
temperature.

DSC thermal analysis of the same sysgem
showed three phase transitions at 0°C, 12°C
and 22 C. The lower transition is probably
assgciated with melting of the bulk water and
the last one with breaking of the large multi-
bilayer aggregates and change in the conform-
ation of the carbon chains.

Transmission electron micrographs of re-
plicas obtained by freeze-etching starting at
257°C and 18 C sample temperatures gave differ-
ent results, which confirmed the lamellar pha-
se at the lower temperature and the separation
of A and W regions at the higher temperature.
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