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Lyotropic mesophases were observed for rare-earth trisdodecylsulphates, Ln(C12H25SO4 )3
(Ln 5 Y, La, Ce–Lu, except Pm) in the presence of ethylene glycol or water (or mixtures
thereof ) as the solvent. In ethylene glycol, a normal hexagonal phase and a cubic phase could
be detected, whereas in water a normal hexagonal phase and a lamellar phase were found.
Thus by changing the solvent, it is possible to obtain diŒerent supramolecular organizations
within a series of lanthanide-containing metallomesogens.

Due to the presence of paramagnetic rare-earth crystals was demonstrated by Ramos et al. [2]. To date,
there exists only limited evidence for lyotropic meso-ions, rare-earth-containing magnetic liquid crystals can
morphism in rare-earth compounds. Gin and coworkershave a high magnetic moment and a large magnetic
used an inverted hexagonal mesophase formed by metalanisotropy. Large values of the magnetic anisotropy
complexes of 3,4,5-substituted benzoic acid as a templateare desirable for the design of liquid crystals which are
for the creation of nanostructured materials [3]. Yadaswitchable by a weak external magnetic � eld. Magnetic
and coworkers made mesostructured rare-earth oxidesalignment was observed for rare-earth-containing liquid
templated by lamellar and hexagonal mesophases formedcrystals containing SchiŒ’s base ligands [1]. Although
by yttrium trisdodecylsulphate [4]. Their mesophasethese thermotropic liquid crystals have moderate transition
was shown to exist as a mixture of rare-earth oxide,temperatures, the relatively high viscosity of the meso-
hydroxide , carbonate and dodecylsulphate species. Closelyphase is a severe disadvantage which prevents short
related to lyotropic systems are rare-earth-containingswitching times. Because of the need for a low viscosity
bilayered micelles [5]. In this paper we report on the lyo-mesophase at temperatures close to room temperature,
tropic mesomorphism of rare-earth trisdodecylsulphate swe are looking for lyotropic mesophases incorporating
in ethylene glycol, water or mixtures thereof.rare-earth ions. In lyotropic systems the formation of a

The rare-earth trisdodecylsulphates , Ln(C12H25 SO4 )3mesophase depends on two parameters: the solvent and
[abbreviated to Ln(DOS)3], are starting materials forthe temperature (in contrast to thermotropic systems
the synthesis of thermotropic liquid crystals of the typein which the temperature is the only parameter which
[Ln(LH)3 (DOS)3], where Ln is a trivalent rare-earthcan be varied). Magnetic alignment of lyotropic liquid
ion and LH is a salicylaldimine SchiŒ’s base [6]. The
rare-earth trisdodecylsulphate s can be synthesized by a
metathesis reaction between sodium dodecylsulphate and*Author for correspondence;

e-mail: Galyametdinov@sci.kcn.ru a rare-earth salt (hydrated chloride or nitrate) . We prepared
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Ln(DOS)3 compounds for all the rare-earth elements,
except scandium and promethium. The Ln(DOS)3
compounds do not shown a thermotropic mesophase,
but melt with decomposition between 150 and 175ß C
(depending on the rare-earth ion). The Ln(DOS)3 com-
pounds can be considered as anionic surfactants, with
the trivalent rare-earth ions as counter ions. Earlier
work by some of us on lyotropic ruthenium complexes
[7], inspired us to check the presence of lyotropic
mesophases in the Ln(DOS)3–ethylene glycol system.
Initially ethylene glycol was chosen, because it is a better
solvent for Ln(DOS)3 than water. Although ethylene
glycol is totally miscible with water, it is known that
lyotropic mesomorphism in ethylene glycol sometimes

Figure 1. Optical texture of lyotropic mesophases in thediŒers from that in water. For example, cubic mesophases
system Dy(DOS)3–ethylene glycol at 40 ß C. Solid Dy(DOS)3are stabilized in ethylene glycol [8].
is present in the upper right corner and in the middle of

The lyotropic mesomorphism of the rare-earth the left side.
trisdodecylsulphates was investigated via polarizing
optical microscopy, by performing L awrence Penetration
Experiments [9]. In a typical experiment, a sample of 85 ß C, lyotropic mesophases were observed, which remained

present even after cooling the mixtures to room temper-solid Ln(DOS)3 was placed on a microscope slide and
a cover slip placed on top. A drop of ethylene glycol ature. The reason why the mesophases could only be

observed after heating the system to 85 ß C, is becausewas put at the end of the cover slip and proceeded from
one end to the other by capillary action, creating a the dissolution rate of the Ln(DOS)3 compounds is low.

The suggestion that the limiting factor for observing aconcentration gradient across the sample. At any given
temperature it was possible to view a snapshot of the lyotropic mesophase in water at room temperature is a

kinetic one, is supported by the fact that when the timephase diagram. The temperature range of investigation
was from 26 to 70 ß C. For Dy(DOS)3 , we observed a of contact between Ln(DOS)3 and water is su� ciently

long at a temperature just above room temperaturefanlike texture, which is typical for the normal hexagonal
phase (H1 ) [8]. The hexagonal phase consists of micellar (waiting times of more than 12 h were used), lyotropic

mesophases could be observed without a precedingcylinders of inde� nite length, packed into a hexagonal
arrangement. Between the hexagonal phase and the heating step. In contrast to the behaviour in ethylene

glycol, there is to date no evidence for the existence ofcrystalline phase, an optically extinct region was detected.
This points to the presence of a cubic phase (although a cubic mesophase in water. Besides the normal hexa-

gonal phase (H1 ), a lamellar phase (L
a
) was detectedwe were unable yet to determine its exact nature) . Indeed,

the only other regions in the phase diagram that can give also at high surfactant concentrations. The lamellar
phase gives a texture with mosaic oily streaks [8]. Asrise to isotropic optical textures, are at low surfactant

concentrations, where monomeric surfactant molecules expected, lyotropic mesomorphism was detected also
in water–ethylene glycol mixtures. For a 50–50 (v/v)or micelles exist. We observe an optically isotropic region

at surfactant concentration, higher than required for mixture, the lyotropic mesophase behaviour was similar
to that observed in pure ethylene glycol. Other solventsthe formation of the normal hexagonal phase. The cubic

phase is most likely a type I bicontinuous structure, (hydrophilic or hydrophobic) which were tested, but for
which no lyotropic mesomorphism was observed, include:possible of spacegroup Ia3d. However further work is

necessary to establish this. Figure 1 shows an optical isopropanol , pentanol, decanol, decane, pentadecane,
acetone, acetonitrile, benzene, DMF and DMSO.texture formed by Dy(DOS)3 in contact with ethylene

glycol. Similar lyotropic mesomorphism in ethylene glycol In conclusion, lyotropic mesomorphism was observed
for the rare-earth trisdodecylsulphates , Ln(C12 H25 SO4 )3was observed for all the rare-earth trisdodecylsulphate s

synthesized, although it was sometimes di� cult to obtain in the presence of ethylene glycol or water (or mixtures
thereof ) as the solvent. In ethylene glycol, a normal hexa-good optical textures.

Although the Ln(DOS)3 compounds have quite low gonal phase and a cubic phase could be detected, whereas
in water a normal hexagonal phase and a lamellar phasesolubilities in water at room temperature, we also tested

the existence of lyotropic mesophases in the Ln(DOS)3– were found. Thus, by changing the solvent it is possible
to obtain a diŒerent supramolecular organization for awater system. The � rst experiments were unsuccessful,

but after heating Ln(DOS)3 in contact with water to series of rare-earth compounds. This is the � rst description
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