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Figure S1. X-ray diffraction pattern for sample AD1 at 47 GPa and 2110 K after the
exchange reaction has occurred. Peaks corresponding to the identified Fe;C and Fe;C; phases
are highlighted with purple and green lines, respectively. The (131), (221), and (122) Fe;C
peaks and the (602), (024), and (025) Fe;,C; peaks show no overlap with other phases and
indicate that both phases are present in the sample. These peaks are highlighted with the large
lines spanning the length of the plot.
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Figure S2. X-ray diffraction patterns for sample AD7 at a) 54 GPa and 1626 K, before a
reaction has occurred and at b) 51 GPa and 2287 K, the highest temperature from which
the reaction was quenched. Before reaction, only the starting materials, Fe;Si (B2) and
CaCOs; (post-aragonite), and the pressure medium, Ar, are identified. After reaction, the
new phases CaSiO; (perovskite) and Fe;C are present in addition to the intermediate
phases FeO, CaO, SiO, (stv), and Fe,C; and to unreacted starting materials and Ar.
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Figure S3. EDS line scans across a-b) the center of the sample and c-d) the edge of the metal
blob (sample AD22). The metal blob is unreacted Fe;Si, and the edge of the metal blob is
depleted in silicon.
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Figure S4. EDS point analyses for Table S1 not included in main text (sample AD22).
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Figure S5. Calculated unit cell volumes for davemaoite as compared to the Noguchi et al.>®
thermal equation of state. Our data (points) are binned by temperature in 500 K increments.
Our calculated unit cell volumes are in good agreement with previously calculated results.
Deviations to lower volumes are explained by a small amount of solid solution with Fe in the
davemaoite structure, as evidenced by the SEM results in Table 3 and Table S1.
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Figure S6. Calculated unit cell volumes for bridgmanite as compared to the pure MgSiOs%7,
(Mgo.46F€*%0.53)(Sio.49Fe*70.51)O03 — low spin®®, and (Mgo.4sFe*"0.53)(Sip.49F€*"951)O3 — high
spin’® equations of state. Our data (points) are binned by temperature in 500 K increments.
Our calculated unit cell volumes lie in between the values for pure MgSiO; and

(Mg 46F€370.53)(Si 49F€**( 51)O3, indicating Fe substitution into the bridgmanite structure.
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Table S1. EDS point analyses for points shown in Figure S2 (sample AD22). Element
abundances are reported in atomic percent, and standard deviations are shown in parentheses.
Carbon abundances are not included for spots with low carbon abundances, due to high

uncertainties in carbon measurements.

Point O (%) Si (%) Ca (%) Fe (%) C (%) Phases

83  58.15 18.78 17.56 5.51 CaSiO;
(0.57) (0.12) (0.11) (0.11)

86  50.35 0.79 23.54 2.36 22.85 CaCO; +
(0.68) (0.04) (0.15) (0.09) (7.08) Ca0

89 | 7.79 14.77 1.91 75.54 Fe3(Si,0)
(0.32) (0.18) (0.08) (0.48)

90 | 40.27 16.94 1.59 31.65 9.55 SiO, +
(0.41) (0.14) (0.07) (0.27) (2.96) Fe;C/Fe;Cs

92 10.18 16.59 0.93 72.30 Fes(Si,0)
(0.37) (0.21) (0.07) (0.46)

94 | 37.84 17.93 3.09 30.28 10.86 SiO, +
(0.40) (0.16) (0.08) (0.27) (3.37) Fe;C/Fe;Cs

95 | 45.56 19.59 8.16 (0.09) 18.63 8.06 SiO, +
(0.46) (0.15) (0.06) (2.50) Fe;C/Fe;Cs
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Table S2. CaCO; reaction conditions.

Pressure (GPa)

Reaction Temperature (K)

30 1514
32 1047
40 1508
40 1705
41 1485
48 1574
54 1842
55 1779
58 1778
82 2514
108 2763
128 2908
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Table S3. MgCO; reaction conditions.

Pressure (GPa)

Reaction Temperature (K)

34 1739
44 2224
49 2183
55 2378
56 2390
67 2221
67 2335
78 2552
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