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Abstract

The temperature dependence of room temperature ionic liquids differential
capacitance is studied here with both theoretical and computational meth-
ods. On the theory aspect, the lattice-gas mean-field theory of ionic liquids is
further generalised to account for ‘ion pairing’ and ‘neutral aggregate’ forma-
tion. An anomalous temperature dependence of linear response capacitance
was found, similar to that of earlier work. The theory also predicted that
differential capacitance curves transform from a camel to bell shape with in-
creasing temperature. Molecular dynamics simulations verified the expected
transition in shape of differential capacitance curves with temperature and
the dependence of linear response capacitance on temperature. Further in-
vestigation into charge density distributions revealed an ordered structure,
reminiscent of oriented ion pairs and neutral aggregates, extending far enough
from the electrode to control the capacitance-voltage response. It was found
that these structures were dismantled with increasing temperature, as pre-
dicted by the mean-field theory.
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