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Report:

The nanosegregated bulk structure, and its
evolution with the cation’s alkyl length n, were
measured by x-ray scattering for an unprecedentedly
broad homologous series of a model room-
temperature ionic liquid, [C,MIM][NTf;] (n=4-22).
As observed in (a) in the figure, a tri-periodic local 1.0}
structure 1s found, with three broad lines, denoted I,
II, and III. Of the lateral periodicities corresponding
to these lines, dy and dy; are independent of n, and a
longitudinal one, d;, linearly increases with n (see
inset (b)).

These results are consistent with a local
structure comprising alternating layers of polar
headgroups and apolar, interdigitated, partly
overlapping, cations’ alkyl tails. The analysis of
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these curves by fits to a sum of Teubner-Strey-like - /W\Egml
lineshapes yields the periodicities d; and the layering PR T—— "R
decay lengths ;. It shows a slope decrease in the Nﬁﬂ_)_
linear di(n) obtained, suggesting a change from a T T
lower to a higher rate of increase with n of chain q (&)

overlap for n > 12. The order decay lengths of the layering, and of the lateral chain packing,
increase with n, as expected from the increasing van der Waals interaction’s domination of
the structure. The headgroups’ lateral packing decay length decreases with n, due to
increasing frustration between the longer lateral periodicity preferred by the headgroups, and

the shorter lateral periodicity preferred by the chains.

Due to lack of beamtime only a partial set of temperature dependences of these curves
has been measured, for n=16-22. The ambient temperature measureemnts have been fully

analyzed and published in Soft Matter (doi: 10.1039/c7sm01464c).




