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The electrical conductances of 0.01 m solutions of potassium nitrate and tetra-
methylammonium bromide were measured to 800° C and 4000 bars. Specific conduc-
tances of potassium nitrate are reported as a function of pressure at the temperatures
of the experimental measurements. Comparison of the conductances of potassium
nitrate solutions with those of potassium chloride solutions of equal molality indicates
that the mobility of the nitrate ion is less than that of the chloride ion at all
temperatures and pressures. No evidence of significant hydrolysis or decomposition
was observed with the potassium nitrate solutions. Comparison of specific conductances
of tetramethylammonium bromide solutions with those of ammonium bromide solutions
of equal molality indicates that the tetramethylammonium bromide selutions are

unstable above 300° C.

IN CONNECTION with experimental studies of the behav-
ior of aqueous electrolyte solutions at high temperatures
and pressures, it was of interest to measure the electrical
conductances of dilute sclutions of potassium nitrate and
tetramethylammonium bromide to 800°C and 4000 bars.
A comparison of the behavior of KNO; with that previously
observed for several potassium halides (5) would indicate
whether or not extensive hydrolysis or decomposition of
the nitrate ion occurred under these conditions. For exam-
ple, if hydrolysis of the nitrate ion resulted in its displace-
ment by the more mobile hydroxide ion, the resulting hydro-
lyzed solution would have a specific conductance sig-
nificantly higher than the unhydrolyzed solution. There-
fore, an approximate constancy in the relative conductance
of a KNO; solution compared with a KCl solution of the
same molality over a range of temperature (KCI does not
appear to hydrolyze to 800° C) would suggest no significant
hydrolysis of KNO;. Similarly, by comparing the behavior
of (CH:),NBr with that of NH.Br (3), information could
be obtained on the stability of the tetramethylammonium
ion in aqueous solutions at high temperatures and pressures.

The general experimental methods and details of the
apparatus have been presented (4). A 0.01000 m KNO;
solution was prepared gravimetrically from reagent grade
salt (J. T. Baker Chemical Co., Phillipsburg, N.J., 99.2%
assay for KNO;) and conductivity water. Tetramethyl-
ammonium bromide of 99.7% (or better) purity was pre-
pared by methods described previously (/), and a 0.01000
m solution was prepared from this material. The inner
electrodes used for the conductance measurements had cell
constants of 0.525 and 0.531 cm ™" as determined with 0.01
and 0.1 demal KCl solutions (defined as containing 0.745263
and 7.41913 grams of KCIl per 1000 grams of solution,
respectively) at 25.00° = 0.01°C. At high pressures, the
over-all accuracy of the measured specific conductances
of the KNOs solutions was estimated to be better than
+2%. However, at low pressures, above the critical tem-
perature of water of 374°C where relatively low solution
densities were obtained, the conductance values approached
zero and their uncertainties increased significantly. De-
composition of the tetramethylammonium bromide solutions

above 300°C increased the uncertainty of the measured
conductance values of this solution.

The results of the measurements on the KNO; solutions
are shown in Figure 1, where specific conductances are
plotted as a function of pressure at the various temperatures
of the experimental measurements. Figure 2 compares the
specific conductance of 0.01 m KNO; and KCl (5) solutions
as a function of temperature at a pressure of 4000 bars.
The results presented in Figure 2 indicate that although
the mobility of the nitrate ion is less than that of the
chloride ion at all temperatures, the behavior of these two
electrolytes is qualitatively alike. Similar relative behavior
is observed at lower pressures. The fact that KCl does
not undergo appreciable hydrolysis under the same condi-
tions probably indicates no unusual behavior (hydrolysis
or decomposition) in these KNO; solutions.

Noyes and coworkers (2) measured the electrical conduc-
tances of dilute aquecus AgNO;, Ba(NO;),, and HNO; solu-
tions to 306°C at saturation vapor pressures. Although
under certain conditions decomposition and/or hydrolysis
were reported to occur in these solutions, in general they
were relatively stable to 306° C. The present results indicate
that dilute KNO; solutions are stable to 800°C. Extensive
studies were not performed to determine the stability of
these solutions over long periods of time. However, during
several experimental runs, conductances at elevated tem-
peratures and at a constant pressure were monitored over
periods of approximately one hour, with no significant
change in conductance. The reproducibility of the data
under conditions of increasing and decreasing pressures also
furnished evidence of the stability of these solutions, at
least over periods of time up to one hour. Possible instability
over longer periods of time was indicated by low conduc-
tances of some solutions which had remained in the cell
overnight while the cell cooled down from the high tem-
peratures of the measurements.

Tetramethylammonium bromide solutions were found to
be unstable at temperatures above 300°C. This behavior
is shown in Figure 3, where the specific conductances of
(CH3)NBr and NH.Br are compared as a function of tem-
perature at a constant pressure of 4000 bars. Below 300°C
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Figure 1. Specific conductances of 0.01000 m KNO; solutions as a function

of pressure at several temperatures
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Figure 2. Comparison of specific conductances of 0.01 m

KCl and KNO; solutions as a function of temperature at
4000 bars

the conductance of (CH;);NBr is considerably less than
that of NH,Br, primarily because of the larger size of
the tetramethylammonium ion as compared to the
ammonium ion. Above approximately 300°C the conduc-
tance of the tetramethylammonium salt increases rapidly,
indicating extensive decomposition or hydrolysis of this ion.
Although the results are somewhat erratic in the tem-
perature range 400° to 500°C, the conductance of the
(CH3)NBr solution is essentially the same as that of the
NH.Br solution at higher temperatures. This behavior
indicates that the final products of the hydrolysis of the
tetramethylammonium ion probably include the NH; ion
and some un-ionized carbon-containing molecules.
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Figure 3. Comparison of specific conductances of 0.01 m
NH.Br and (CH3)sNBr solutions as a function of temperature
at 4000 bars
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