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Dielectric properties of DMSO-ethanol mixtures:

density functional theory and experiment

WU Zhi-Yan, HUANG Ka-Ma
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610064, China)

Abstract: Therelative permittivity of dimethyl sulfoxide (DMSO) solutions, ethanol (C, H; OH) solu-
tions and their mixtures have been measured at 20 °C, respectively. Surprisingly, at certain concentra-
tion, it appears an exceptional phenomenon that the imaginary part e, of mixtures relative permittivity is
larger than that of their pure components. To explain the exceptional phenomenon on the mixtures rela-
tive permittivity, a systematical investigation about the molecular clusters (DMSO),, (C,H; OH), as well
as their cluster radii have been given using DFT calculations. Comparing the cluster radii of the binary
clusters (DMSQO),, (C; H;N), with that of the pure clusters (DMSQO),, and (C,H;OH),, one can find that
the results have given an reasonable explanation of the exceptional phenomenon on the imaginary part ¢,
of the mixtures relative permittivity.
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Fig.1 The schematic of the experimental system
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Fig. 2 The relative permittivity of DMSO-ethanol

mixtures at 2. 45 GHz and at 20 C as a
function of the volume fraction of pyridine V'
(DMSO) %. The blue and red curves repre-
sentthe real part e, and the imaginary part

U .
€. » respectively.
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Fig. 3 The real part e, of pure solutions permittiv-
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ity as a function of the frequency f (GHz),
(a) our work at 20 °C, (b) previous work
at 25 °C in Ref. [12], (c¢) previous work
at 20 °C in Ref. [13].
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Fig. 4 Structures of (DMSO),, (C, H; OH), (m +n
<4) molecular clustersalong with its cluster

radii
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