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POLYMORPHIC TRANSITION IN SODIUM CHLORIDE UNDER PRESSURE 857
Table II
Intensity of line I hkt 0 sin20 d, A a, A
Medium 110 | 8°38" | 0.0225 2,37 3.3540.05
Weak . 200 | 12°20" | 0.0457 1.66 3.3340.03
» 210 | 13°37" | 0.0554 1.51 3.3840.04
» 211 | 15°02° | 0.0673 1.37 3.3540.05
» 220 | 17°28" | 0.0901 1.8 3.35+0.,03
Extremely weak 200 | 18°45° | 01033 | 1.107 | 3.32:0.02
» » » 311 | 20°24" | 0.1214 1,021 3.384-0,03
Very weak 222 | 21°16' 0.1316 0.981 3.39+40,03
Mean value 3.36+0.04
a is the lattice parameter of the new phase at Table III
atmospheric pressure.

The indexing showed that the high-pressure Com- | b, 1& & él Limits of
phase has a structure of the CsCl type. The av- pound (g,‘;ei (tyf,e) possible value
erage lattice parameter is ay = 3.36 = 0. 04A the
density of the new phase is p = 2.535 g/cc; the RbCI 6.56 | 3.82 |3.710 <a<4.12

o . : . RbI 7.32 | 4.34 |4.23 < a < 4.60

density of the original phase is, according to the (}:(é 6.06 | 4.13 [3.51 < a<3.81

- = _ sCl 7.10 | 4.20 |4.10 < a < 4.46

¢ x-ray data, .po 2..165 g{cc. The change o‘f" vol NA.Cl 653 | 386 (AT oasit
ume occurrmg during this transformation is AV NH,;Br 6.90 | 4,05 [3.99<a<4,33"

= 14.2% per mole. NH,I 7.24 | 4.37 418 < a < 4,55

If we follow the conclusions of Goldschmidt 4]
that a transition accompanied by a change of co-
ordination number from 6 to 8 leads to an increase
of 3% in the distance between the differing ions,
the predicted lattice parameter of the new phase
of NaCl is 3.35A. This value is in good agree-
ment with that found. A possible value for the
lattice parameter of the new phase can also be
obtained from the more general consideration that
in a similar transformation the distance between
nearest neighbors and the density of the substance
both increase. If a is the lattice parameter of
the transformed phase, and b that of the original,
then from the first condition after the transforma-
tion we have a > b+371/2 and from the second
a<he2723 1t can be assumed, then, that the
parameter a can be confined between the close
limits

0.58 b < a < 0.630.

For b =5.64009 .zx, as in NaCl, the parameter
a for the CsCl type structure should, under nor-
mal conditions, ohey the relation 3.26 < a < 3.55.

In Table III are assembled data for a series of
salts which are transformed under pressure or
temperature from the NaCl type structure to the
CsCl type. For all salts except KI (a =4.13 }o\),
the lattice parameters for the CsCl type structure
satisfy well the inequality given above. More
Plausibly, in the case of KI the results given in
the literature ['J are too high.

We also determined the variation of volume
with pressure for the new phase. This variation

is described by the equation (see Fig. 1)
— AV)V, = 14301072 + 36.0-1077 p — 60.0-107*2 p?

where V, is the volume occupied by one molecule
in the NaCl structure.

We also noted traces of the new phase after re-
moving the pressure from the specimen. It might
have been supposed that the preservation of the
new phase after removing the pressure in the
camera was aided by some pressure ‘‘locked’” in
the bore of the cone; however, an estimate of such
residual pressure from the displacement of the
lines of the original phase gives a value not
greater than 600 atm.

" A quantitative phase analysis which we made
enabled us to evaluate the approximate proportion
of the new phase in the specimens. It is known that
the intensity of the diffraction rings for NaCl var-
ies linearly with the volume of the substance par-
ticipating in the scattering. Therefore the inten-
sities of the lines in the x-ray photographs from
the mixed specimens were compared with the in-
tensities of the lines from specimens with 100%
of the original phase.

The phase analysis showed that the specimen ' ]
contained on average 2% of the new phase after the ]
pressure was removed.

DISCUSSION OF RESULTS

It can now be affirmed that in table salt pres-
sure causes a polymorphic transition with a
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