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ABSTRACT

The heat capacities of synthetic coesite and jadeite were measured between about 15
and 850 K by adiabatic and differential scanning calorimetry. The experimental data were
smoothed and estimates were made of heat capacities to 1800 K. The following equations
represent our estimate of the heat capacities of coesite and jadeite between 298.15 and
1800 K:

0 22 21/2 26 2C (coesite) 5 141.35 2 0.01514T 1 987190.7T 2 1780.5T 1 1.029 3 10 Tp

0 22 21/2 26 2C (jadeite) 5 259.08 1 0.038032T 2 2518908T 2 1332.57T 2 8.8 3 10 T .p

Tables of thermodynamic values for coesite and jadeite to 1800 K are presented. The
entropies of coesite and jadeite are 40.38 6 0.12 and 136.5 6 0.32 J/(mol·K), respectively,
at 298.15 K. The entropy for coesite derived here confirms the value published earlier by
Holm et al. (1967).

We have derived an equation to describe the quartz-coesite boundary over the temper-
ature range of 600 to 1500 K, P(GPa) 5 1.76 1 0.001T(K). Our results are in agreement
with the enthalpy of transition reported by Akaogi and Navrotsky (1984) and yield 2907.6
6 1.4 kJ/mol for the enthalpy of formation of coesite from the elements at 298.15 K and
1 bar, in agreement with the value recommended by CODATA (Khodakovsky et al. 1995).
Several sources of uncertainty remain unacceptably high, including: the heat capacities of
coesite at temperatures above about 1000 K; the heat capacities and volumetric properties
of a quartz at higher pressures and at temperatures above 844 K; the pressure corrections
for the piston cylinder apparatus used to determine the quartz-coesite equilibrium
boundary.

INTRODUCTION

Recently, questions were raised (Kuskov et al. 1991;
cf. Akaogi and Navrotsky 1984; Weaver et al. 1973,
1979) regarding the quality of the coesite sample upon
which the presently accepted entropies and heat capacities
are based (Holm et al. 1967; Robie et al. 1978). The coe-
site sample was separated from Coconino sandstone taken
from the Meteor Crater near Winslow, Arizona. Coesite
is thought to have been produced as a result of meteorite
impact (Chao 1967). The sample was largely composed
of particles less than 0.5 mm in size. Concern arises from
the fact that samples composed of very small particles
may exhibit excess heat capacity, especially at tempera-
tures below 150 K (e.g., Barron et al. 1959; Richet et al.
1986) as a consequence of high surface energy on the
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small grains (e.g., Weaver et al. 1979; Akaogi and Na-
vrotsky 1984). Similar concerns were raised regarding the
value reported by Holm et al. (1967) for the enthalpy of
the b quartz-coesite transition at 973 K, again because
high surface energy characteristics of fine grained mate-
rials can cause an increase in the enthalpy of solution
compared to that obtained on coarser material (Heming-
way and Nitkiewicz 1995).

Questions also were raised about the quality of the
jadeite sample upon which currently accepted thermo-
dynamic data are based (Yoder 1950; Robertson et al.
1957). The jadeite is a natural sample from Burma, and
it appears to have significant substitution of impurities for
both Na and Al (Kelley et al. 1953; Yoder 1950).

This study provides new measurements of the heat ca-
pacity of well-crystallized and well-characterized samples
of coesite and jadeite, values for the entropies at 298.15


