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In recent years, supramolecular gels com-
posed of metal ions and organic lig-
ands are attracting great attentions. Metal-
containing gels (metallogels) have a po-
tential to be responsive to external stimuli
such as magnetic and electric ones so that
they can exhibit unique properties among
the gels. However, metallogels are still mi-
nor due to their synthetic and analytic dif-
ficulties.
We recently found that the combination
of oligopyridines (L1 and L2) with CoCl2,
Co(NO3)2, or AgBF4 forms gels easily(Fig.
1). The formation of these gels depended
on the M(metal ion)/L(oligopyridine lig-
and) ratio. In every case, no gel was formed
in low M/L conditions, while gelation oc-
curred with increasing the M/L ratio. Dy-
namic light scattering (DLS) study for the
solutions containing the metal ions and the
ligands confirmed that the metal ions were
effective in forming the supramolecular
type metallogel and the solutions showed
more gel-like behavior with an increase in
the M/L ratio. However, at a certain M/L
ratio, it abruptly turned into a sol state. The
details of this change could not be traced
by DLS and other spectroscopic methods.
To obtain more information about this phe-
nomenon, we used SANS technique, which
is applicable to samples even in the sol
state.
SANS intensity profiles for CoCl2-L1 are
shown in Fig.1. In a low q region, the slopes
of the profiles for the samples in the gel
state (M/L = 1/10, 1/4, 1/2 and 1/1) were
almost -4, while those for the samples in
the sol state (M/L = 1.5/1, 2/1) were close
to -1. These two profile types correspond
to the gel and the sol state, and they indi-
cate that the sol-gel transition is accompa-
nied by some structural change. Although

a model for the gel state is under investi-
gation at the present stage, the profiles for
the sol samples could be analyzed based on
a model where rods with a large aspect ra-
tio(length >> diameter) are randomly ori-
ented. The diameters for the samples in the
M/L ratio of 1.5/1 and 2/1 were evaluated
to be 6.8 and 10.2 nm, respectively.

Fig. 1. Gel formation from oligopyridines (L1, L2)
and metal salts, and SANS intensity profiles for the
combination of L1 and CoCl2
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