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montmoril lonitic materials in environments other than marine. Caution
must therefore be exercised in the use of slauconite as an environmental
indicator.
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DEHYDRATION OF DIASPORE A1'WATER PRESSURES FROM
15 to 15,000 PSI

JoN N. \\,'ennn, Malerials Research Laboralory, Pennsylaani.a

State Unirersity.

The deh,vdroxvlat ion of well-crystal l ized diaspore from Chester, Mass.

has been investigated by dif ferential thermal analysis at H2O pressures

ranging from 15 to 15,000 psi.  Experimental techniques and the methods

used to process data taken from the thermograms have been described in

detai l  br '  \Veber and Greer (1965).
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1 "Characteristic temperature" is defined as the temperature at the point of intersec-
tion of the DTA base line and the tangent drawn at the point of maximum slope of the
DTA curve. This measure of the reaction temperature is more reproducible than is peak
temperature (temperature at which the DTA curve is most remote from the base line).
The DTA aDDaratus has been calibrated with substances of known reaction temDerature
(fusion or inversion) so that the temperatures listed in column one closell'repreient the
temperatures at which the dehl'droxylation reaction began.
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Pressure-temperature data are l isted in Table 1 and are compared
graphicall i '  in Fig. 1 with the diaspore3corundumtwater boundarl '
determined by Kennedy (1959). The pressure-temperature (p-t) curve is
essentiall l . vertical at all water pressures attained, and grain size, at least
in the range 80 to - 325 mesh, appears to have litt le effect on the position
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Frc. 1. Pressure-temperature curve for the dehydroxylation of diaspore (-325 mesh

particle size and 8O-100 mesh particle size) determined b1' difierential thermal analysis.

Ten points fall rvithin the open circle at Psro:1 atm (four replicate determinations for

80-i00 mesh particle size and six replicates oI -325 mesh samples).'Ihe equilibrium p-t

curve obtained by Kennedy (1959) is shorvn for comparison.

of the p-t curve. The dehydl6*t1*tion behaviour of diaspore differs from
that of kaolinite, dickite, halloysite and serpentine studied under the
same experimental conditions (Roy and Weber, 1964) in that the appar-
ent dehydration temperature for the latter group of minerals increases
with increasing Ps,6 unti l the region 500 to 1000 psi is reached, above
which dehvdration temperatures decrease irregularly with further in-
crease in water pressure. Reversal in the slope of the p-t curve has been
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ascribed to metastable persistence of the hydrous minerals above the
limit of stabil ity in the relatively low water pressure range. At higher
pressures, the "catalytic" or "solvent" effect of water facil i tates de-
h-vdroxvlation of the metastable phase. Thus in the case of the kandites
and serpentine, the temperature required for dehydration under the
dvnamic conditions of differential thermal analysis (DTA) above 1 atm
Ps,6 is always above the maximum equii ibrium temperature at which
these hydrates are stable, and increases with increasing water pressure
between 1 atm and several hundred or more psi. At higher water pres-
sures, the dehydration temperature approaches, with considerable scat-
ter, the equii ibrium p-t curve. The p-t curve for the dvnamic dehy'dration
of diaspore is displaced from the ecluil ibrium curve br. approximatell '  150
to 200" C. and falls well within the stabil ity-fieid of corundumf water.
The absence of an1' appreciable va,riation in dehl.dration tenperature in
the pressure range investigated clemonstrates the sluggishness of this
reaction even under water pressures as high as 15,000 psi.

The heat of dehvdration, AH, determined from the alea under the
DTA curve for  a l i  analyses at  P1"6:1 atm is  91.9 cal /gm for  -325 mesh
samples, and 91.0 cal/gm for samples rvhose grain size ranged from 80 to
100 mesh. The degree of dispersion of the AH measLlrements is indicated
by a standard deviation of about 7 caI/ gm.

Work reported here was sponsored b-v the Air Force Cambridge Re-
search Laboratories, Office of Aerospace Research, under contract No.
AF 19(628)-2773.  I  am indebted to Prof .  Rustum Rov for  d iscussion of
the manuscript.
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