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Fig. 10 Pressure contours = T1Br,

solution of thils problem later when compressibll-
ity data 1s used to derive a pressure gradilent
profile,

An example of the effect of the alkall hal=-
1de used as a dilluent is given in Fig,l4, The
least compressible (and perhaps least plastic) ma-
terial, LiF, glves a flatter distribution since
some resistance 1s offered to the uniform redis-
tribution of material in the cell, while the curve
for the more compressible KBr 1s more nearly para=-
bolic.

DISCUSSION

The emplrical pressure distribution found in
these studies

P =k (AF)°

1s considerably different from that predicted by
stress analysis, although a pressure increase to=
ward the center 1s predicted in both cases.

The stress-analysis approach 1s limited by
the complexity of the differential equations de-
rived to include the factors known to affect the
pressure distribution. In order to get solutions
of these equations, assumptions or approximations
must be made with respect to one or more of the
varilables,

It occurred to us that the pressure distri-
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Fig. 11 = Pressure gradient at 5, 10, 20
and 40 kbar

butlon mlght be related to some experimentally de=
termined property of the material belng investi-
gated, such as the compressibllity. While these
data are not avallable for pure nickel dimethyl=-
glyoxime, they are avallable for the alkall hal=-
ldes which we used as diluents., At diluent con-
centrations of 70 = 80 percent, the mixtures be-
have conslderably different from pure nickel di-
methylglyoxime and not unlike the pure alkall
halide used as the dlluent., Therefore, an attempt
was made to determlne the expected pressure dis=-
tribution from compressibllity data on the alkalil
halides,

If a pressure gradlent exists within the
sample wafer compressed between the diamond anvils,
a compressibllity gradient must also exlst within
the wafer, since the compressibility of a material
i1s known to be a function of the pressure, For
most materlals, therefore, we would expect the
material in the center of the dlamond to be less |
compressible (although more compressed, compact or
of higher density) than material nearer the edge
of the dlamonds which is at a lower pressure.

Since the compressibility of many materlals is
known as a function of pressure, we should be able
to determine the compressiblility distribution be=
tween two known pressures, In our experiments, we
know the pressure at the edge approaches 1 atm
and, in addition, we have a reasonably accurate
measure of the applied pressure, P from the com-
pression of the calibrated spring.

The instantaneous compressibility, k, is de=
fined as

a’*

k = =1/V (bv/aP)T




