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The Solubility of Strontium Carbonate in Water

By D. L. Miles and J. D. Burton,* Department of Oceanography, The University, Southampton SO9 5NH

Values have been determined for the solubility of SrCOg in water, by use of both radiometric and flame emission

spectrophotometric methods.

The two methods gave essentially identical results.

For water free from atmospheric

CO, the solubilities/mg |- were 5:34 + 0-014 at 5 °C, 6-94 £ 0-018 at 15 °C, and 8-95 £ 0-029 at 25 °C. For

water in equilibrium with the atmosphere at 25 °C the solubility was 42-7 = 0-:048 mg -1

These resuits agree

satisfactorily with calculated values based on a dissociation constant for SrCO, of 10-%1% at 25 °C, which can be
derived from data on standard free energies of formation.

THERE are substantial differences in the values re-
ported 18 for the solubility of strontium carbonate in
water. Assessment of these differences is complicated
by uncertainties, in some cases, as to the comparability
of the data. Some variations may be due to differences
in the partial pressure of carbon dioxide. Further,
because of the association of carbonate and hydrogen
ions, more strontium can enter aqueous solution than
would be indicated by the dissociation constant for
SrCO,. Interconversions between observed saturation
concentrations and values expressed as °solubility
products* may thus introduce additional ambiguity,
unless the procedures are rigorously defined. Kapustin-
sky and Dezideryeva,® from conductimetric measure-
ments on a system from which atmospheric carbon
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dioxide was fully excluded, found a solubility of SrCO,
of 7-68 mg 1! at 25°C. This value is in reasonable
agreement with that of 816 mg 17 under the same
conditions, obtained by Townley, Whitney, and Felsing 4
from titrimetric measurements.

This communication gives the results of determinations
of the solubility of SrCO,; in water in equilibrium with
atmospheric CO, and in water from which atmospheric
CO, was excluded. The solubility was measured through
labelling of the SrCO; with radioactive #Sr (4 =
65 days). In view of the anomalous results obtained %8
in some measurements of the solubilities of radioactively
labelled compounds, an independent flame emission
spectrophotometric method was also used.
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EXPERIMENTAL

Strontium carbonate was prepared, from analytical grade
reagents, by slow addition of the stoicheiometric amount
of (NH,),CO; in dilute solution to a stirred, hot, dilute
solution of SrCl,. For preparation of the labelled com-
pound, sufficient 85SrCl, was added to give a specific
activity of about 1 mCi gt of solid. The solid was
thoroughly washed with water and dried at 250 °C. Water
was deionized by ion exchange, distilled from glass, and
redistilled from quartz; CO, was removed, when necessary,
by passage of high-purity nitrogen.

In each experiment SrCOj; (ca. 0-1 g) was shaken with
water (250 ml) in a flask immersed in a water-bath at
constant temperature, which was reproducible to better
than +40-1 °C. In the experiments with exclusion of
atmospheric CO,, water was transferred under nitrogen
and the flask then sealed. In experiments at atmospheric
partial pressure of CO, the solutions were aerated. Aliquot
portions of solution were withdrawn through membrane
filters (0-45 um average pore diameter) after ca. 24 h,
preliminary work having shown that saturation was
complete within 6 h.

v-Rays emitted from the radioactively labelled solutions
were measured with a scintillation detector and the count
rates compared with those given by known amounts of the
solid, dissolved and measured under identical conditions.
Measurements on the unlabelled solutions were made by
flame emission spectrophotometry, the method being
calibrated by use of aliquot portions of a solution prepared
from Specpure SrCO;. Replicate measurements were made
in each experiment and with both methods the individual
values lay within -+ 19, of the mean.

RESULTS AND DISCUSSION

The results are in the Table. Each value is the mean
obtained from five independent equilibration experi-
ments. The standard errors are shown. The results
of the flame emission spectrophotometric and radio-
metric methods agreed well, showing that there was no
anomalous effect due to radioactive labelling. Effects
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of this kind were reported for BaSO, by Spitsyn
Torchenkova, and Glazkova %8 but in later work %10

Solubility of strontium carbonate in water

Conditions Solubility/mg 11
Water free
from Flame emission
atmospheric Radiometric spectrophotometric = Combined
CO, determinations  determinations results
t=5°C 5-35 4 0-022 5-34 4- 0-018 5-34 4+ 0-014
t=15°C 694 4 0-028 6-94 4- 0-027 6-94 4 0-018
t=25°C 894 4-0-056 8-96 + 0-026 8-95 + 0-029
Water in
equilibrium
with
atmosphere
t=25°C 42-7 4 0-073 426 1 0-066 42-7 4 0-048

such anomalies have been found to be of little, if any,
significance.

The mean solubility of 8:95 4~ 003 mg 1! at 25 °C in
water free from atmospheric CO, is significantly higher
than the values of 7:68 and 8:16 mg 1! obtained for the
same conditions by Kapustinsky and Dezideryeva ¢ and
Townley et al.* respectively. From the dissociation
constant for SrCO,; of 107915, which can be calculated
from data on standard free energies of formation,!* and
the first and second dissociation constants for H,CO,,1%13
the solubility of SrCO,; at 25°C in the presence or
absence of atmospheric CO, has been calculated in a
way analogous to that described by Garrels and Christ 14
for CaCOz. The calculated solubilities are 41-3 mg 171
for water in equilibrium with the atmosphere and
9-27 mg 17 for water free from atmospheric CO,. They
agree satisfactorily with the experimental values obtained
in this work.
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