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A NOTE ON THE EFFECT OF TEMPERATURE
ON THE TRANSITION OF CALCITE TO
ARAGONITE

R. Eomax Greexrerp, CHEMIST, STATE WATER SURVEY,
UrBANA.

In a study of the solubility of the different forms of
caleium carbonate in carbon dioxide solutions and its
bearing on corrosion problems, some things were noted
which led to a little study on the condition of change of
one form to another. The studies on solubility were car-

ried out by shaking carbon dioxide solutions with solid -

calcium carbonate in a constant temperature bath until
equilibrium was reached. Over a week was always al-
lowed for this reaction.

Bicarbonate alkalinity, which represented the calcium
carbonate dissolved, and free carbon dioxide were de-
termined on the resultant solution. The results at any
one temperature when plotted on ordinary coordinate
paper gave a smooth graft of an exponential form. It
was found that if they were plotted on logarithm paper
they gave straight lines within the limit of error. Re-
sults for 0°, 20° and 65°C are shown in Fig. 1. It will
be seen that the solubilities of both forms increase with
temperature from 0° to 20° and that aragonite is ap-
preciably more soluble than calcite at all times.. At 25°
and 35° results were obtained not much different from
those at 20°; if any thing they were a little lower in
both cases than were the 20° results. These results are
not shown in Fig. 1. At 65° the two forms were about
the same solubility and were lower than even the 0°
caleite. At first these results were considered to indi-
cate a transition temperature between the two forms of
caleium carbonate, but later experiments on mixtures
and a study of Johnson’s' article shows this to be im-
possible. They may well indicate that the solubilities of
the two forms become quite close at this temperature.
This is supported by certain conductivity data and solu-

1J. Johnson, H. E. Merwith & Ed. Williamson, Am. J. Science, 4th.ser.
41, 473 (1916).
Studies conditions of formation of different forms of calcium car-
ponate under different conditions.



126 ILLINOIS STATE ACADEMY OF SCIENCE

bility products obtained by H. W. Foote®. Of course it
is also possible that at this high temperature the un-
stable aragonite has partly changed to calcite and that
the equilibrium is established with the more insoluble
form. A specific gravity of the undissolved residue was
run, but the results were not conclusive as the sample
had not been ground fine enough and a true specific
gravity was not obtained.

Fifty percent mixtures of aragonite and calcite were
ground together, covered with water containing carbon
dioxide and exposed to various temperatures. These
mixtures were allowed to react one week when they were
ground and the specific gravity determined. Tempera-
tures of 20°, 37°, 65° and 100° were used. The change in
specific gravity in every case indicated that the aragon-
ite was being changed quite rapidly to calcite and that
the reaction was more rapid at 65° than at 25° and 37°.
The specific gravity determinations of the material ex-
posed to 100° were not very concordant and no very defi-
nite conclusions could be drawn. This rapid change is
contrary to most of Johnson’s' findings.

Certain of the samples which were allowed to react at
65°C cemented firmly together to form a mass which was
quite strong and which showed rather large crystals of
calcite mixed in a matrix of small crystals. Samples ex-
posed to other temperatures, while they became much
more granular than the original material, did not cement
together. The samples which were finely ground did not
form as strong a material as that which was more
coarsely ground. The condition of packing seemed also
- to have some effect upon the strength of the material.
An attempt was made to form this cemented material by
the use of ground marble and the aragonite from ground
oyster shell. This material recrystallized into a more
granular form but did not cement together.

This formation of a cemented material, using as a
binder only a more unstable crystalline modification,

2.H. W. Foote, Zeitshr, Physikal, Chemie, 33, 740 (1900) Uberdie Physi-
kalish Chem. Beziechungen Zwischen Aragonit and calcit. ;
Showed by oxalate reaction and conductivity experiments that the

ing temperature worked from 8° to 590 also show increase and then
decrease. Aragonite at 50° still considerably higher than calcite.




PAPERS ON CHEMISTRY AND PHYSICS 127

may at times have been operative in nature, and might,
if suitable material were available and if proper condi-
tions of temperature, concentration of solution and state
of subdivision were worked out, be of importance practic-
ally.

| ) EEmEsiis
| o 2 el ol dtitl Pl
|
750
=
12
| /jf//
50 | & ﬁ@ey L
45 | AT A=
40 I 1 7 2 et L]
| peTi g
“ -
S | pE= = e
ey
S ‘ =l ‘Xe =
] | LT — s b
€ 209 b ] =<
n—'h/ ////
n P
CRPE L
ot olulb it
E loa/ M !
= CRLCTTE d.a HRAGONTTIE
N
E 73] Gdrbon Dioaidd—Solutisns
Logarithnic| Schale
50l |
5 ST A0 NS S 20 30 40 50 75 100 150 200 300 400 300

Free CO, pp-m



	1310125
	1320126
	1330127

