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AssrRAcr

. The comp-ound SrMg(CO)z and solid solutions (Sr, Ca)Mg(COs)2 have been synthe-
sized, and the system Cq9O, - SrCOa - MgCOs has been investigated in the-range
530'C-660o C and 1-4kb. The powder difiraction pattern of SrMg(CO), i" ve[,
similar to that of dolomite and norsethite, BaMg(COs):. The hexagonai unit cell con-
stantsareo : 4.915Aand c : 16.44 A.

In order to determine whether Mgcog is soluble in strontianite, mixtures
of SrCOg and MgCOa and of SrCOg and dolomite, together with some
water, were subjected to high temperatures and pressures (Froese &
Winkler, 1967). As a result, the compound SrMg(COa)z and solid solutions
(Sr' Ca)Mg(CO), were synthesized. Experimental techniques and
starting materials (except for Mgco) are described by Froese & winkler
(1967). The MgCOs used was reagent grade material (Merck).

In Table 1, the r-ray reflections of SrMg(COg)z are given, based on a
diffraction pattern taken with a 114 mm powder camera using CuKa
radiation. silicon was used as an internal standard. The intensities were
measured by means of a diffractometer, also using CuKa radiation.
The powder pattern can be indexed on the basis of the dolomite structure.
Table L lists not only the observed reflections, but also all possible
reflections as given by Graf (1961). Mrose et al,. (L96L) found that,
although the powder pattern of norsethite, BaMg(COa)s, can be indexed
on the basis of the dolomite structure, norsethite belongs to space group
R32 rather than R3. This may also be true of SrMg(CO)r. The r-ray
data of Table 1 are based on a sample which was syntJresized from
SrCOg and MgCOs (610'C + 10o;3.92kb*27o;  39 days)  and co-
existed with strontianite. The hexagonal unit cell constants are a :
4.905 + 0.0034 and c :16.44 * 0.01A. Another sample was syn-
thesized (610' C + 20o; 3.92 kb L 27o; 39 days) from a mixture with
a.n excess of MgCO3, and the final assemblage was SrMg(CO)r, magnesite,
and brucite. The unit cell constants of this sample are a : 4.904 +
0.003 A and c : 16.46 + 0.01 A. This shows that there is no appreciable
solid solution between SrMg(CO), and either strontianite or magnesite.

In the system CaCOa - SrCOa - MgCO3, solid solutions (Sr, Ca)Mg
(COu), are formed. The unit cell constants of dolomite and SrMg(CO),
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Tesr-B 1. X-nev Powosn Drrrnecrtox Dere non SrMg(COa):

Hexagonal unit cell constants: a : 4.905 + 0.003 A., c : 16.44 * 0.01 A
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being known, the composition of a solid solution can be determined on tl1e

assumption that the lattice dimensions, e.g. d(10.4), vary linearly with

composition expressd as mole percentage. Only trace amounts of MgCOa

ur" irr"orporated in aragonite-strontianite solid solution; therefore, its

composition can be determined by measuring the spacing of a suitable

refle-ction, such as d(L32) (Froese & Winkler, 1967)' In Table 2, the

composition of aragonite-strontianite coexisting with calcite and dolomite

is given, and in Table 3, the composition of aragonite-strontianite and of
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*Starting materials: dolomite and SrCOa. Run 19-21-4 {or 10 days, all others 21 days.

(Sr, Ca)Mg(COa)r from aragonite-strontianite * (Sr, Ca)Mg(COs)s *
dolomite assemblages is given. Part of this information is shown on a
phase diagram of the system CaCOa - SrCOa - MgCOr at 660" C and
3.92 kb (Fig. 1). The composition of dolomite is practically pure
CaMg(COa)2. There is, however, the possibility that strontium-bearing
dolomite cannot be quenched. The composition of calcite coexisting with
dolomite is taken from Goldsmith & Heard (1961) and the composition
of aragonite-strontianite coexisting with calcite from Froese & Winkler
(1967). The composition field of calcite is shown approximately. Three-
phase triangles, such as aragonite-strontianite * calcite * dolomite and
aragonite-strontianite * (Sr, Ca)Mg(COa)z * dolomite will shift in re-
sponse to variations in temperature and pressure. These changes may be
shown by plotting tlre composition of aragonite-strontianite against
temperature at constant pressure (Fig. 2). It is seen that the compositions
of aragonite-strontianite from tJre two assemblages become equal at
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M g C O 3

Magnesi te

T = 660 oCt19o

P = 3.92kb!2%

CaMg(COs)2
D o l o m i t e

SrMg(CO3)2

CaC03 Aragonite -Stronti an ite SrCO,

Frc. 1. The system CaCOs - SrCOg - MgCOs at 660o C and 3.92 kb.

certain temperature and pressure conditions. These are the equilibrium
conditions of the reaction

CaMg(COg)r * (Ca, Sr)COa 3 (Sr, Ca)Mg(COa), * (Ca, Sr, Mg)COa
Dolomite Aragonite- Calcite

Strontianite

Dolomite and SrMg(COs)z may be considered as belonging to the
system CaMg(COg)z - SrMg(COa)2. The compositions of solid solutions
(Sr, Ca)Mg(CO3)2 coexisting with dolomite (Table 3) are shown in an
approximate phase dragram (Fig. 3). In one case (run 22-L3-L), tlle
composition of (Sr, Ca)Mg(COa)2 appears to be inconsistent with the
other data. Possibly this is due to a difficulty of quenching solid solutions
with a relatively low content of strontium end member.
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