MINERALOGICAL NOTES

thermocouple used in one run was made using the
Curie temperature of iron as a standard. Mallinckrodt reagent grade iron wire gave a Curie temperature, on both heating and cooling, of 767 to 768 °C,
which compares favorably with the widely-quoted
(Boulanger, 1955) value of 769 °C.
The. data from the runs are plotted in Figure 1.
At 1 bar, the transition temperature is 584°, with
a precision of ± 1 0c. The data in Figure 1 may
be fitted by a straight line of slope 26.0 ± 0.5 deg
kbar-1 and no curvature is indicated, within the
experimental precision.
Discussion

The transition temperatures obtained here at 1 bar
are consistent with the values obtained by other
workers, e.g., 586 ± 2°C (Beck, 1949), 581 ± 1 °
(Troccaz et a1, 1967), and 580° (Flarke and
Lachenmayr, 1962), although some workers report
significant hystereses. However, Lang et af (1969),
in establishing that the transition is first order, report
no hysteresis for the transition temperature at
579 °C. Troccaz et al (1967) also indicate high and
low berlinite coexisting over a range of temperature
near the inversion, which is not corroborated by
other investigators.
Shafer and Roy (1957) were unable to detect
any indication of the transition by dta. Assuming
that the transitions were first order in both quartz
and berlinite, they estimated an upper limit for ~H
in berlinite to be less than 71;0 that of low-high
quartz. Troccaz et af (1967) gave estimates for
values of ~ V and AH at the transition. Substituted
into the Clausius-Clapeyron equation, dT j dp =
~Vj~S, a slope of 35 ± 7 deg kbar-1 is obtained.
This is beyond agreement with the present results,
which is not surprising, since Troccaz et af did not
distinguish between the rapid variations near the
transition temperature and the actual discontinuities
(first order component).
By analogy with low-high quartz (Coe and Paterson, 1969), it is likely that thermal effects of a
lambda transition are superimposed on the first-order
inversion in berlinite and that very careful and
closely-spaced measurements are necessary to establish the discontinuity in thermophysical properties.
The similarities between the high-low berlinite
and high-low quartz inversions have been well emphasized (e.g., Beck, 1949; F16rke, 1967). Small
differences, such as the ,...., 10° difference in transition temperatures and small differences in molar
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FIG. 1. Variation with pressure of the high-low berlinite

inversion temperatures. The circles represent data obtained
on both increasing and decreasing pressure in the first run;
the squares represent similar data from the second run.

volumes at 1 bar, have been recognized although
the properties of berlinite are not that firmly established near the inversion , and it is very probable that
other small differences would appear upon careful
measurement. On the other hand, the present measurements emphasize only the similarities between
the berlinite and quartz inversions, since the slopes of
the two phase boundaries are identical (Cohen and
Klement, 1967).
Acknowledgment
Equipment used in this investigation was maintained under
NSF grant GA-276IB .

References
W. R. (1949) Crystallographic inversions of the
aluminum orthophosphate polymorphs and their relation
to those of silica. J. Am . Ceram. Soc. 32, 147-151.
B OULANGER, C. (1955) Determination des points de transformation de fer pur. Compte R elldu, 241, 1133-1135.
B ECK,

798

MINERALOGICAL NOTES

COE, R. S., AND M. S. PATERSON (1969) The O/-p inversion
in quartz: A coherent phase transition under nonhydrostatic stress. I. Geophys. R es. 74, 4921-4948.
COHEN, L. H., AND W. KLEMENT, JR. (1967) High-low
quartz inversion : Determination to 35 kilobars. I . Geo-

formation of AlPO.: Fe'+ by electron paramagnetic resonance. Phys. Lett. 30A, 340-341.
SHAFER, E. C., AND R. Roy (1957) Studies of silica structure
phases. III: New data on the system AlPO •. Z. Phys.

phys. Res. 72,4245-4251.
FU)RKE, O. W. (1967) The structures of AIPO. and SiO•.
Science Ceram . 3, 13-27.
- -- , AND H. LACHENMAYR (1962) DTA- und Rontgenuntersuchungen an AlPO •. Ber. Deut. Keram . Ges. 39,
55-62.
KLEMENT, W., JR., AND L . H. COHEN (1968) High-low

SWANSON, H. E., M. I. COOK, E. H. EVANS, AND 1. H. DEGROOT (1960) Standard x-ray diffraction powder patterns.
TROCCAZ, M., C. BERGER, M. RICHARD, AND L. EYRAUD
(1967) ~tude de la transformation de phase O/-p de la
variete « phosphoquartz» de l'orthophosphate d'aluminium AlPO •. Bull. Soc. Chrm . France, 1967, 4256-4259.

quartz inversion: Thermodynamics of the lambda transsition. I. Geophys. Res. 73, 2249-2259.
LANG, R ., W. R. DATARS, AND C. CALVO (1969) Phase trans-

Manuscript received, February 22, 1973;
accepted for publication, March 21, 1973.

Chern ., Neue Fo/ge (Frankfurt), 11, 30-40.

Nat. Bureau Stand. Circ. 539, 10, 4-6.

