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Study on Walden product of ionic liquids from the view of frequency axis
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The microscopic mechanisms determining the Walden product of ionic liquids were
investigated by measuring the frequency-dependent conductivity and viscosity experimentally. With
lengthening the alkyl chain of the cation, the high-frequency limiting shear modulus decreases, thereby
the Walden product decreases. Comparing the ionic liquids with similar alkyl chain lengths, the
relaxation of conductivity becomes faster than that of viscosity with an increase in viscosity, which
leads to the increase in the Walden product. Both relaxation times becomes faster than that of the
microscopic structure determined by the inelastic neutron scattering. The decouplin? from the structural
relaxation is larger for viscosity than for conductivity, which leads to the decoupling between the
relaxations of viscosity and conductivity.
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bis(trifluoromethylsulfonyl)amide
([TFSAD)
1-butyl-3-methylimidazolium ([bmim])
1-butyl-3-merhylpyridinium ([bmpyr])
N-butyl-N-methylpyrrolidinium ([bmpro])
butyltrimethylammonium ([btma])
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[TFSA] [PF;] tetrafluoroborate
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