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INTRODUCTION

Seventeen of the twenty alkali halides have the NaCl (fcc)
type structure while three of thenm han>the CsCl (bce) type struc-
ture at atmospheric pressure. Slater first discovered that
EbBr and RbI exhibit a phase transition at pressure of zabocut 5
kiloburs. Jucobs(2) showed by high pressure X-ray diffrcoction
stucies that this phase transition in RbI, which normaily has the
NaCl tyge §t£ucture‘ was to the CsCL type siructure. Cther re-
searchers(j' 121,77 nave aiscovered phase transitions in all but
four of the NaCl type 2lkali halides. In all cases examined by
high pressure X-ray diffraction the high presrgrg gslymorph has
been shown to have the CsCl type of structure*™"*~7.

It is of particular interest that all the rubidium halides
undergo this NaQl qugsCl type structure change at a pres
5 to 6 kilobars 7/ whereas the potassium halides . unde
phase transition at pressures from 18 to 20 kiloba:c‘s(‘+ *J e
this, it would appear that the cation plays a predominant rol
cver the anion in determining the pressure at waich this phsse
transformaticn ocecurs. lPhis is of special interest since the PAV
worl carried out during the transition can be related to differ-
¢nce in lattice cenergies of the ;go crystalline fornms as calcu-
lated from the Born-Mayer model() o

We have carried out pressure-vclume neasurements on binary
sclid solutions(lo) of certzin cf the alkali halides which exen-
plifly cation substitution, for example in the KC1l-RbCl system,
and anion substitution in the KC1-XEr system, in orcder to learn
nore of the role of the cation and of tae anion on these pressure
induced sgtructure changes.

EXPERIMENTAL

Solid solutions were prepared from anzlytical reageat grade
salts dried zt 125°C. The salts were mixed thoroughly then melt-
ed and further mixed in the molten state. Samples of approxi-
mately 1/2 inch diameter by 1 1/2 inch length were cast and then
encapsulated in lead foil for the high pressure studies. The
high pressure apparatus is~§ piston-cylinder device similar to
one described by Darnel (12)." 7he pressure-volume measurements
were carried out at 100°C siace the kinetics of these golid-solild
phase transformations is much more rapid and the transition pres-
sures more reproducible than at room temperature. The pressufg)
versus change in volume of the system, relative to Bridgman's
data for iron, was measured to 40 kilobars. The pressure at which
the phase change occurs was calculated from an average of the pres-
sure of the transition taken with increasing pressure and with de-
creasing pressure.

RESULTS AND DISCUSSICN
¢ phase transformations in the solid solutions of XKCi-RbCl
occur at about the same rates and with the same hysteoresisz (dif-
fercnce ian pressure of phase trensformation with irncressing pres-
sure anc¢ wiia decreasing pressure after subtracting oif piston
friction) as for the pure salts comprising the system. IThere was
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no discernable Q*IIL ence in the P~V curve beiween successive con-
pressicns of the 50-50 mixturesi. Furthermore, the relative in-
tensities of the X-ray diffraction lines are essentieally the sare
in the 50-50 mixtures before and after compression, thus indicat-
ing no tendency in segregation or of ordering due to the compres-
sion. Apparently these salts are completely miscible in the high
.pressure CsCl structure as they are in the normal NaCl structuréio
Figures 1 and 2 show the variation in transition pressure at 100 C
Tfor the KC1l-RbCl and KCl-KBr systems, respectively. In the KCl-
RbCl system the transition pressure behaves almost linearly with a
slight negative deviation from additivity, while in the KBr-KCl
eystem there is a slight positive deviation. The pressure-compo-
sition curve for this solid-solid transition is very similer in
shape to the melting curve fcr this systen The substitution of
a Ab’lon for a XK' ion chanze<: the average Latulbp rparameter Le
melting point(lo) and transition pressure in the KC1-RbBCL system.
However changing the anion as in the KCl1-KBr system results in
essentially no change in the transition pressure of this solid-
solid transformastion but does effect the melting temperesture and
the lattice parameter 12),
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