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Elucidating the Unusual Charge Screening Effect on the Polymer Dynamics of
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Matsumoto, Atsushi

2,200,000

PIL
PIL

We conducted detailed rheological characterization of three
imidazolium-based polymerized ionic liquid (PC4-X) in a mixture of salt-free solvent (DMF) and an
ionic liquid (Bmim-X) consisting of the same side-chain cation, but possessing different
counter-anions (X) in size: bis(pentafluoroethanesulfonyl)imide (X=PFSI; large), bis
(trifluoromethanesulfonyl)imide (X=TFSI; intermediate), and tetrafluoroborate (X=BF4; small) in the
semidilute unentangled regime. Based on the observed dependence of the zero-shear viscosity and
longest relaxation time on the PIL concentration, ionic liquid concentration, and the size of
counter-anions, we established a new charge screening model that accounts for both the modified
charge screening and complete charge screening effects on the conformation of PIL chains and their
viscoelastic properties at high ionic liquid concentrations.
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