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|
ECAUSE of many requests, I wish to publish the following
numerical table of results for the equation of state of NaCl
as calculated in an earlier paper! along with a few comments on
various proposed equations for NaCl. Table I gives the pressure
in kilobars at the corresponding values of Aa/ay and temperature
in the appropriate row and column. The parameter Aa/a, is the
fractional compression of the lattice parameter where the standard
value a, is the appropriate lattice parameter at zero pressure and
25°C. The increments between the values given in the table were
chosen such that one can linearly interpolate between the tabu-
lated values to an accuracy of better than 0.02 kbar.

In recent years several ecuations have been proposed to give
the volume change vs pressure for NaCl at room temperature.23
A comparison of these equations and the results in Table I is given
in Fig. 1 along with experimental measurements by Bridgman,?
Christian,’ and Perez—Albuerne and Drickamer.? This figure gives
the differences in AV/V, of ‘the respective equations or experi-
mental measurements at a specified pressure to the AV/V, calcu-
lated in Ref. 1. at that pressure. Experimental values of NaCl
compression have been measured by Jeffery et al.? at the pressure
of the bismuth I-II phase transition. If the value of 25.4 kbar7 is
accepted for the Bi.I-IT transition, then Jeffery’s measurement of
AV /Vy=—0.08420.02 for the compression of NaCl at this tran-
sition gives one point at which both 2 and V are simultaneously
kiown. This point is shown by the large square in Iig. 1. Tt is
noted, that all results agree to within the accuracy of the x-ray
measurement at 25.4 kbar except Murnaghan’s equation em-
ploying parameters from sound velocity measurcments by
Bartles and Schuele.? The same Murnaghan equation definitely
gives too small a compression at high pressures. If one chooses a
value of By’ =4.60 rather than the 5.35 reported by Bartles and
Schuele, the résulting Murnaghan equation is in good agreement

with the experimental data at low pressures. By’ is the pressure
derivative of the bulk modulus and is assumed to be independent
of pressure in Murnaghan’s equation. Even with the smaller choice
of By, the Murnaghan equation appears to become definitely
less accurate at high pressures.

It is concluded that the value of B," given by Bartles and
Schuele is probably too large and that By’ for NaCl must vary with
pressure, making the Murnaghan equation a poor equation of state
at higher pressures. The experimental data is, however, too scat-
tered to make a choice between the equations of Perez-Albuerne
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16, 1. Comparison of calculated and measured compressions as a function
of pressure for NaCl. The ordinate is AV/Vo calculated by Decker minus
AV /Vacaleulated or measured by others. Curve A is Murnaghan's equation
with Bo and Be' taken from Ref. 8. Curve B is Murnaghan's equation with
Bo as in A but B¢’ =4.60. Curve C is calculated by Perez-Albuerne and
Drickamer, Ref. 3. @ smoothed data from Bridgman, Ref. 4. X measure-
ments by Perez-Albuerne and Drickamer, Ref. 3. O dynamic measurements
by Christian, Ref, 5, [[] measurement by Jeffery et al., Ref. 6.
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