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Abstract

The nductivities of the binary room-temperature
molten salt systems ZnCl,-N-n-butylpridinnnium chloride
(BPC), ZnCl,-1-ethyl-3methylimidazolium  chloride
(EMIC) and ZnCl,-benzyltriethylammonium chloride
(BTEAC) have been measured at different temperatures
and compaositions by a d.c. four-probes method. The
conductivities of the three RTMS are in the order
ZnCl,-EMIC > ZnCl,-BPC > ZnCl,-BTEAC.

In the ZnCl,-BPC system the cnductivity at 70 to
150 °C, has maxima at 40 mol% ZnCl, . In the
ZnCl,-EMIC system, the conductivity is dightly different
at 30 mol% to 50 mol% ZnCl,, while it considerably
increase from 70to 150C, and it has the lowest adivation
energy 2521 kJmol. For these two systems, the
conductivities deaease rapidly beyond 50 mol% ZnCl,,
owing to the rapid increase in cross-linking and resultant
tightening of the podlyeledrolyte structure. As to the
ZnCl,-BTEAC system, the conductivities at 110-170C
gradually deaesse dowly at 30-60 mol% ZnCl,. The
conductivitiesof  ZnCl,-EMIC melt are compared with
those of the AICl;-EMIC melt previoudly studied.

The stability of the ZnCl,-EMIC melt system is
explored by the dfed of external environment on the
conductivity and the FTIR spedrum. It reveds that the
effed is dight, and that the ZnCl,-EMIC melt may be
classfied as a stable melt.

Key words: Conductivity, Room-temperature molten salt,
ZnCl,, Dired current method, Stable melt.
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Fig. 1. The gparatus for the computerized measurement system
of conductivity .
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Fig. 2. The dectricd conductivity of molten mixtures of
ZnCl,:EMIC as afunction of temperature. Composition in mol%:
<, 3070, O, 40:60; /\,50:50; X, 60:40.
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Fig. 3. The FTIR spectrum of 40 mol% ZnCl5;60 mol% EMIC melt
at various storage days.

Table 4. Activation energies (Ea) from Arrhenius fits of the conductivity

data
Eao
(kJmal)
Melt composition  30:70 40:60 50:50 60:40
ZnCl;—BPC 38.32 32.96 35.90 46.47
ZnCl; —EMIC 28.09 25.99 25.21 29.13

ZnCl;- BTEAC  46.78 49.97 55.29 49.91




