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Low-melting organic salts often exhibit complex temperature-dependent properties. Below melting temperatures
these are best described as crystalline materials with liquid-like properties where some or all of the cations and/or
anions are disordered. At yet lower temperatures, as monitored by DSC, these undergo stepwise phase transitions to
ordered systems where some are twinned by non-merohedry and have high Z' structures. Many of these have
intermediate phases with both ordered and/or disordered species. For example,' the salt PYR,,TFSI undergoes four
known solid-solid phase transitions before melting at 91°C. At -120°C, the crystal structure consists of ordered ions
(Phase IV). This crystal structure is found in space group P1 with Z'=8 as a non-merohedral twin. Above the phase
transition at -85°C all of the PYR,," and TFSI ions become disordered forming a plastic crystalline phase (Phase
IIT). This crystal structure is found in space group P2,/n with Z'=2 as a non-twinned, single crystal. The crystal
structures of both Phase II and Phase I have not been determined due to their inherent liquid-like properties. The
structures and phase behavior of several new low-melting organic salts will be presented in this paper.
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