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Seventeen of the tweaty alkali halides have the NaCl (fcc)
type structure whllc three of thenm “aYi)tne CsCl (bce) type struc-
ture at atmospheric pressure. Slatfer first discovered that
EbBr and RbI exhibit a phase trans tion at pressure of about 5
kiloburs. Jacobs(2) showed by high pressure X-ray diffrazction
stucies that this phase transition in RbI, which normalily has the
NeCl type strucityrg, was to the CsCl type structure. Other re-
securchers 21 3910577 have aiscovered phase transitions in ail but
four of the NaCl type alkali halides. In all cases examined by
high pressure X-ray diffraction the high orevr re *3¢yduruh has
been shown to have the CsCl type of structure

It is of particular interest that all the rublcium halides
undergo this raCl oﬁgsCI type structure change at a pressure of
5 to 6 k¢lobars( whereas the potassium halides, %nue“vo this
phase transition at pressures from 18 to 20 kilobarcﬁﬁ’u). Prom
this, it would ajppear that the cation plays a predominant r olc
over the anion in determining the pressure at which this phese
trensformaticn occurs. [mhis is of “pcc1*"interest since the FAV
worl carried out during the transition can be related to differ-
¢nce in lattice cenergies of the o crystalline forms as calcu-
lated from the Born-Mayer mocci()>

We have carried out pressure-volume measurements on binary
sclid solutions(lo) of certain c¢f the alkali halides which exen-
plifj cation substitution, for example in the KCl-RbCl system
and anion substitution in the KC1-XIr system, in oxrcer to lear“
nore of the role of the cation and of the anion on these pressure
induced structure changes.
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Solid solutions sared from anzlytical reagent grade
salts dried at 125°C. The ts 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 *3 The pressure-volume measurements
were carried out at 100 C slnce the kinetics of these golid-solld
phase trancformations is much more rapid and the transition pres-
sures more reproducible than at room temperature. The pressu“g
versus change in volume of the system, relative to Bridgman's )

AJ65 0137

data for iron, was measured to 40 kilobars. The pressure at which
the phase change occurs was calculated Irom an average of the pres-

sure of the trensition taken with increasing pressure and with de=-

creasing npressure.
RESULTS AND DISCUSSICN

The phase transformations in the solid solutions of KC1-RbCl
occur at about the same rates and with the same hysteresis (aif-
ference ia pressure of phese treasformation with increasing pres-

0l ph
sure anc wita decreasing pressure after subtracting off piston
friction) as for t re salts comprising the system. There was




