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Fig. 1. €” of 1, 3-propanediol doped with 0.5%0 NaCl.
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Comparative investigations on o relaxation and conductivity
of probe ions in a series of small molecular liquids”

Zhao Xing-Yu  Wang Li-Na? Han Hong-Bo  Shang Jie-Ying
(Xingiang Laboratory of Phase Transitions and Microstructures in Condensed Matters,

College of Physical Science and Technology, Yili Normal University, Yining 835000, China)
( Received 7 April 2024; revised manuscript received 17 May 2024 )
Abstract

The coupling between translational motion and rotational motion in liquids is one of the long-standing
concerns in condensed matter physics. The relaxation times of a relaxation and probe ion conductivities in a
series of small molecular liquids, 15 types of single and binary small molecular liquids with different molecular
shapes and functional groups when the number of carbon atoms is in a range from 3 to 14, are simultaneously
obtained by dielectric spectroscopy method in this work. The results indicate that the coupling between
translation and rotation is not directly related to the functional group of liquid molecules, nor very sensitive to
the shape nor the size of molecules or ion size. However, the microstructure of liquid is a key factor affecting the
coupling between translation and rotation. In other words, when the microstructure of the liquid is unchanged,
the dependence of relaxation time on temperature is consistent with the dependence of conductivity reciprocal
on temperature, whether in single small molecular liquids or in binary small molecular liquids, which provides a
method for measuring relaxation time. The research results also show that the temperature dependence of the
conductivity of the impurity ions carried by the liquid itself is consistent with the one of quantitatively doped
ions, providing the ideas for investigating the ion conductivity behavior in organic small molecular liquids with
low electrolyte solubilities. The experimental results of monohydroxy alcohol are consistent with the viewpoint
that o relaxation rather than Debye relaxation corresponds to the system structure relaxation.

Keywords: coupling between translation and rotation, relaxation time, probe ion conductivity, small

molecular liquid
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