Novel Sr-carbonates synthesized at moderate pressures and temperatures
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Carbonates play a fundamental role in the Earth’s biosphere, hydrosphere, in soils and in the Earth's crust as they are the major reservoir of carbon on Earth. sp2-carbonates with trigonal planar CO3-groups and C-sp2 hybrid orbitals between a central carbon atom and each of the three surrounding oxygen atoms were found to be stable up to high pressures (~ 70 GPa) and high temperatures. In general, the CO3-groups do not polymerize by sharing oxygen.  The family of carbonates was enlarged by so called “sp3-carbonates” were a central carbon atom forms C-sp3 hybrid orbitals to four surrounding oxygen atoms and CO4-groups are formed (see summary in [1]). In contrast to CO3-groups, CO4-groups may polymerize by corner-sharing, i.e. forming groups, rings, chains or pyramids. Novel sp3-carbonates were obtained either at very high pressures and temperatures or synthesized by reactions of carbonates with alkaline earth oxides or CO2.
In the study presented here we investigated the binary system CO2-SrO at pressures up to 30 GPa and temperatures up to 3000 K. We found that the sp3-carbonates Sr2[CO4] and Sr3[CO4]O can be synthesized at moderately high pressures in a DAC by a reaction of Sr[CO3] with SrO [1,2]. We recovered both phases at ambient condition. Fig. 1 shows the antiperovskite structure of Sr3[CO4]O.
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Figure 1 Structure of Sr3[CO4]O (a) and Structure of Sr[C2O5] (b) at 30 GPa.
We also synthesized Sr[C2O5] (Fig. 2) by a reaction of Sr[CO3] with CO2 [3]. Sr[C2O5] is the first inorganic pyrocarbonate which contains C2O5-groups. 
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