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Abstract : To understand the performance of the electrochemical device, the analysis of the
mechanism of ionic conduction is important. However, due to the ionic interaction in the elec-
trolyte and the complexity of the electrolyte structure, a clear analysis method of the ion con-
duction mechanism has not been proposed. Instead, a variety of mathematical models have been
devised to explain the mechanism of ion conduction, and this review introduces the Arrhenius
and Vogel-Tammann-Fulcher (VTF) model. In general, the above two mathematical models are
used to describe the temperature dependence of the transport properties of electrolytes such as
ionic conductivity, diffusion coefficient, and viscosity, and a suitable model can be determined
through the linearity of the graph consisting of the logarithm of the moving property and the
reciprocal of the temperature. Currently, many electrolyte studies are evaluating the suitability
of the above two models for electrolytes by varying the composition and temperature range,
and the ion conduction mechanism analysis and activation energy calculation are in progress.
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However, since there are no models that can accurately describe the transport properties of elec-
trolytes, new models and improvement of existing models are needed.

Keywords : Electrolyte, lon Conductivity, Arrhenius Model, VTF Model, Glass Transition
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Fig. 1. A schematic of Hopping type ion transport.
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Fig. 2. Solvent assisted Li ion diffusion in LiPF/
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Fig. 3. Schematic representation of the specific volume as
a function of temperature for a liquid which can both
crystallize and form a glass.'®

2.14 AR, T,
FEHoleE, T VIF 2o 2 xjo|r, 31
EAF Aaj oA T, olstelr= oley-¢- EL‘—JO]
o|AtollA]= VTF Rdlo] Aa=r) 2 m:g]. sILCRCN
F71 Halde T, <A 255 ¥33 2% mH"ﬂ
A VIF RS w2l Aoz daig k2359
webA 7,0 olsle Ade F3H =Y 8ol glo]
T 95 I T SLA(T,) °late] AAIR]
YA (supercooled liquid)e] EA} &2 o] =3}
© 258 g, T, olste] HYAAE f2(glass)
ot T AL frele] e /dges &
A5 o] &3k e 2otel Al 7 WEeR
g 9ok e 4
coefficient, [d(In V,,)/dT]p)E ©1&

o 1 ]

3% Al4*(thermal expansion

g oI, o714

Vo =29 vAAS vehdth Fig. 3904 =lg
2 9)x=o] Saate] dmR A= Aol Yol
o] a0 wla] Zt} wEb o2 B3 1,5 ulotd

2

= Atk gk, 3 SR Wzl b} o
Tt SAE & e, ole =S YFe S0t
ZEE, AL MAEHE H 22 227 74
& W] dolr). spAIR Wz Eel] mE 70
Hshs 3~5K ol Esiet'o

A S A HeeEAM, T, 2A0M o
st 549 FAMdE ol8Rith T, oAol o8 Ask=t

5}
HA BAF 2E]2 FUEEL 1078 Pase] A= wE

A supercooled
liquid
liquid
CP
crystal
glass
11 1
T
TgZ Tgl Tm
B liquid
supercooled
liquid
S | from latent heat
glassl =7 - N
glass2 .-
1 11 1

Ty TpT, T T

Fig. 4. A schematic diagram of the temperature
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specific entropy, s, of a crystal, liquid, supercooled liquid,
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