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Table S1. Crystallographic information of low- and high pressure orthorhombic Ca;COs-

Pnma.

P (GPa) 20.1(2) 89.0(8)

T max(K)1?/ ¢ (min) 1830(150)/ 5 2500(250)/ 5

Tcottection(K) 298(2) 298(2)

a, b, c(A) 6.263(5), 4.896(4), 5.917(5), 4.456(4),
8.524(15) 7.934(14)

V(A% 261.4(4) 209.2(4)

p (g/em?) 3.967(3) 4.959(2)

VA 4 4

F(000) 312 312

Theta range (°) 2.35-16.63 1.78-14.98

Completenesstod=0.8 A (%) 23.92 42.30

Index ranges -6<h<7 -7<h<7
-8<h<8§ S<k<6
-l6<h<15 -7<1<10

No. of measured/independent 589/277(214) 589/280(181)

reflections (I>3c5(I))

Rint 0.0548 0.0632

RI/wWR2™ (1>30(1)) 0.0552/0.0591 0.0474/0.0451

R1/wR2(all data) 0.0644/0.0609 0.0819/0.0513

No. of parameters 26 26

[{IData collection was performed on temperature quenched samples.

®IDue to the limited amount of available reflections, nearly all displacement parameters of

the atoms were refined in the isotropic approximation. However, it was possible to refine the
displacement parameters of Ca anisotropically.



Table S2. Crystallographic data of CaxCO4-Pnma at 20 and 89 GPa as obtained after
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refinement.

20.1(2) GPa

Atoms Site X y z Uiso

Cal 4c 0.4912(4) 0.25 0.31247(17)  0.0054(9)*
Ca2 4c 0.1495(4) 0.25 0.59222(17)  0.0074(9)*
01 4c 0.8092(13)  0.25 0.4293(6) 0.0066(10)
02 8d 0.8073(10)  0.4810(9) 0.6551(4) 0.0079(8)
O3 4c 0.5098(13)  0.25 0.5843(6) 0.0072(10)
C 4c 0.7297(17)  0.25 0.5803(8) 0.0050(12)
89.0(8) GPa

Atoms Site X y z Uiso

Cal 4c 0.4845(3) 0.25 0.3198(4) 0.0060(6)*
Ca2 4c 0.1458(3) 0.25 0.5999(3) 0.0072(7)*
01 4c 0.8119(10)  0.25 0.4179(12)  0.0066(13)
02 8d 0.8171(7) 0.4924(8) 0.6525(7) 0.0048(8)
O3 4c 0.5056(9) 0.25 0.5950(11)  0.0065(13)
C 4c 0.7375(14)  0.25 0.5751(16)  0.0044(15)

“Displacement parameters of Ca atoms were refined anisotropically.
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Figure S1. Pressure-dependence of the polyhedra volumes of CaxCO4-Pnma. The DFT data
were fitted using a third-order Birch-Murnaghan EOS (Gonzalez-Platas et al., 2016; Birch,
1947) using the EoS-FIT7-GUI program (Gonzalez-Platas et al., 2016).
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Figure S2. Raman spectra of CaCOs high pressure polymorphs measured upon compression.
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Figure S3. Comparison of Raman spectra of Ca2CO4-Pnma (temperature quenched from~ 2255
K), CaCOs3-VI and aragonite (Bayarjargal et al., 2018) measured at similar pressures.
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Figure S4. Theoretical Raman spectra of CaxCO4-Pnma at 20 and 83 GPa. The calculated
frequencies were multiplied by a scaling factor of 1.04.
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Figure S5. a) Experimental Raman spectra of CaCO4-Pnma obtained upon cold decom-
pression. b) Experimental Raman spectrum of amorphous CaCOs; + CaO.
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