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NOTE

Transformation of aragonite to calcite through heating
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DTA-TG study on several aragonites was carried out to clarify the transformation of aragonite to cal-
cite through hearting process. Aragonite formed in biological system started and completed the transforma-
tion at temperatures lower than did aragonite formed in inorganic systems. The DTA-TG swdy showed
that weight loss was observed at the appearance of endotherm for coral aragonite and inorganically syn-
thesized aragonites, where the release of water during heating was recognized. Water contained in aragonite

seems to have an important role for the transformation through heating.

INTRODUCTION

Kunzler and Goodel (1970) reported that
inorganically formed aragonite is thermally
more stable than biogenic aragonite, whereas
Kamiya (1980) reported a contrary result.

The present authors reported previously
that some coral aragonites are more stable in
water environments than those formed in inor-
ganic systems (Kitano et al, 1980). They also
reported that the transformation rate is higher
for aragonite of hydrophilic type than for arago-
nite of hydrophobic type, when powdered coral
aragonite is suspended in aqueous solution.

Fujinuki and Igarashi (1969) reported that
aragonite of hexacollara species starts its trans-
formation to calcite at low temperature (280°C)
with a simultaneous weight loss which is con-
sidered to be due to mobile water in the arago-
nite structure. One of the authors reported
that aragonite synthesized inorganically as well
as coral aragonite shows an endotherm accom-
panied by weight loss (Yoshioka and Suzuki,
1981).

This report describes experimental results
on the aragonite to calcite transformation
through heating and the release of water at the
endothermic temperature for pure aragonites
of corals and shells, pure aragonite synthesized

inorganically and aragonite formed in natural
inorganic system,

EXPERIMENTAL

Samples Coral aragonites were collected
from Okinawa (C-1, C-2, C-3, C-4) and Samoa
{C-3), and shell aragonites (Saxidomus pur-
puratus, S-1; Pinctfada martensii, S-2; Hyriopsis
schlegeli, S8-3; Corbicula japnica, S-4) from
central Japan. Three aragonites formed in inor-
ganic systems were also used: {A-1), aragonite
synthesized from calcium bicarbonate solution
containing magnesium ions; (A-2), aragonite
synthesized from calcium bicarbonate solution
containing both magnesium and strontium ions
(Kitano ef al, 1962); and (N), natural aragonite
aggregate associated with serpentinite in Yoshi-
kawa, Aichi Prefecture. All samples were com-
pletely pure aragonite. These samples were
washed with distilled water, dried in air and
ground.

Experimental procedure A DTA-TG study
was carried out at the rate of 20°C/min. using
the Rigaku DTA-TG Thermofiex. Fifty mil-
ligrams each of powdered aragonite samples
was put into a porcelain boat and inserted into
silica glass-tubing. It was then heated up to a
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required temperature in a He gas flow. The
amount of water released from aragonite in the
heating process was measured by Kitagawa’s
gas-detector at various temperatures. The cal-
cite to aragonite ratio was determined by X-ray
diffractometry.

RESULTS

Figure 1 shows DTA-TG curves for arago-
nite (A-1) synthesized from calcium bicarbonate
solution containing magnesium ions and for
coral aragonite (C-1). The synthesized aragonite
shows an endotherm at 450°C owing to the
transformation to calcite, accompanied by a
weight loss of about 1.2%. Coral aragonite
shows an endothem at 318°C with a weight
loss of about 3.3%,

In the DTA-TG study, samples were heated
up to given temperatures at the rate of 20°C/
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Fig 1. DTA-TG curves for aragonite samples.

A-1: Aragonite synthesized from calcium bicarbonate
solurion containing magnesium ions.

C-1: Coral aragonite.

S. Yoshioka and Y. Kitano

min., and kept at the given temperatures for one
hour. Figure 2 shows the proportion of calcite
transformed from aragonite by heating, which
was measured by X-ray diffractometry. Biogenic
aragonites (C-1 and S-1) and inorganically
formed aragonites (A-1 and N) show partial
transformation at 280-350°C and 400°C
respectively and complete transformation at
380 - 400°C and 450 - 470°C respectively.

Table 1 shows the temperature of an endo-
therm peak (T,), at which transformation of
aragonite to calcite occurs and the weight loss
percentage at the temperature. Table 1 also
shows the decomposition temperature of cal-
cium carbonate ('T,). Since shell aragonites did
not show a distinguished endotherm, the tem-
perature of transformation could not be known
from DTA curve. Then the temperature of the
transformation to calcite was estimated from the
X-ray diffraction patterns {Ty). Figure 2 and
Table 1 show that the temperature of an en-
dotherm for coral aragonite is lower than that
for aragonite formed in inorganic system, and
that coral and shell aragonites start and com-
plete the transformation to calcite at tempera-
tures lower than do aragonites formed in inor-
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Fig. 2. Transformation of aragonite to calcite through
heating. ’

Coral aragonite (C-1).

b: Shell aragonite (S-1).

c. Synthesized aragonite (A-1).

d: Natural inorganic aragonite (N),
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