Discovery of elgoresyite, (Mg,Fe)sSi,Oy: Implications for novel iron-

magnesium silicates in rocky planetary interiors

Luca Bindi'*, Ryosuke Sinmyo?, Elena Bykova#, Sergey V. Ovsyannikov®3, Catherine

McCammon?, Ilya Kupenko®, Leyla Ismailova’#, Leonid Dubrovinsky?, Xiande Xie’-

Dipartimento di Scienze della Terra, Universita degli Studi di Firenze, Via G. La Pira 4, I-50121

Firenze, Italy

’Department of Physics, School of Science and Technology, Meiji University, Kanagawa, Japan
3Bayerisches Geoinstitut, Universitit Bayreuth, D-95440 Bayreuth, Germany

4Laboratory of Crystallography, Universitit Bayreuth, D-95447 Bayreuth, Germany

SInstitute for Solid State Chemistry of Ural Branch of Russian Academy of Sciences, 91

Pervomayskaya Str., Yekaterinburg 620219, Russia
®European Synchrotron Radiation Facility, BP220, F-38043 Grenoble, France

"Key Laboratory of Mineralogy and Metallogeny, Guangzhou Institute of Geochemistry, Chinese

Academy of Sciences, Guangzhou 510640, China

8Guangdong Provincial Key Laboratory of Mineral Physics and Materials, Guangzhou 510640,

China

*email: luca.bindi@unifi.it



mailto:luca.bindi@unifi.it

Table ST1.
Analytical data (in wt%) for the new magnesium silicate.

Constituent Mean Range SD Probe Standard
SiO, 31.36 30.95-31.56 0.75 forsterite
AlLOs 0.68 0.50-0.81 0.15 albite
FeO 30.72 29.92 -31.08 0.68 fayalite
MgO 36.43 35.88 —36.94 0.79 forsterite
CaO 0.31 0.22-0.46 0.07 plagioclase
Na,O 0.26 0.14-0.53 0.06 albite
Total 99.76 99.08 — 100.33




Table ST2.

X-ray powder diffraction data (d in A) for the new magnesium silicate.

k1 o [ . [
0 0 1 11.057 |5 - -
2 0 1 4.2038 | 15 4.21 15
-2 0 2 3.7128 | 6 - -
2 0 2 3.4506 | 6 - -
2 0 3 2.7979 | 100 2.801 100
-1 1 1 2.5895 | 13 2.591 10
I 1 1 2.5651 | 30 2.563 |35
-2 0 4 2.4621 | 76 2460 |70
-1 1 2 2.4096 | 9 - -
11 2 2.3705 | 13 2372 |5
-4 0 1 2.3271 | 24 2.325 |30
2 0 4 2.3072 | 40 2.308 |40
0 0 5 22115 | 6 - -
3 1 0 2.0696 | 28 2.070 |35
-2 0 5 2.0597 | 16 2.060 |20
31 1 2.0526 | 9 2.054 |10
31 1 2.0164 | 61 2.017 |55
31 2 1.9703 | 67 1.968 | 65
2 0 5 1.9451 | 5 - -
31 2 1.9077 | 35 1.909 | 30
31 3 1.8436 | 62 1.845 |60
-1 15 1.7158 | 12 1.716 | 10
I 1 5 1.6807 | 21 1.678 | 25
31 4 1.6190 | 12 1.618 |10
0o 0 7 1.5796 | 23 1.578 | 20
5 1 0 1.5511 |7 - -
31 5 1.5495 | 5 - -
-1 1 6 1.5281 | 23 1.529 | 25
5 1 1 1.5232 | 23 1.520 |20
I 1 6 1.4984 | 18 1.496 |15
3 1 5 1.4754 | 11 - -
6 0 2 1.4747 | 26 1.476 | 35
5 1 2 1.4701 | 10 1.471 10
-5 1 3 1.4620 | 8 - -
31 6 1.4112 | 6 - -
4 0 6 1.3990 | 9 - -
51 4 1.3895 | 10 1.390 |10
0 2 0 1.3815 | 31 1.380 |35
-1 1 7 1.3696 | 5 - -
-6 0 5 1.3228 | 19 1.321 |25
S 1 4 1.3186 | 5 - -
317 1.2865 | 4 - -
2 2 3 1.2387 | 13 1.240 |15
-4 0 8 1.2310 | 7 - -
-2 2 4 1.2048 | 13 1.206 |10
-4 21 1.1879 | 6 - -
2 2 4 1.1853 | 4 - -
-8 0 2 1.1636 |7 - -
0o 2 7 1.0399 | 9 - -
6 2 2 1.0082 | 12 -

The calculated diffraction pattern was obtained with the atom coordinates reported in Table S3
(only reflections with /,,; > 4 are listed).



Table ST3.

Atoms, Wyckoff positions, mean electron numbers, proposed site populations, fractional
coordinates of atoms, and isotropic displacement parameters in the structure of the new
magnesium silicate.

atom Wyckoff s.o.f. site population X y z Usso
M1 2d 14.90 (Mg0.45Si0.40F60.15) 0 Vo Ya 00015(5)
M2 4i 15.90 (Mg 43Sig34Fe23) 0.2668(3) 0 0.62338(15) 0.0031(4)
M3 4i 13.98 (Mg s55Sig36Fe0.09) 0.3528(3) 0 0.93433(14) 0.0018(3)
M4 4i 17.80 (Mgos0Feo.40S1p.10) 0.06772(19) 0 0.78787(9) 0.0023(3)
O1 4i O1.00 0.4125(6) 0 0.7784(3) 0.0047(8)
02 2a O1.00 0 0 0  0.0084(15)
03 4i O1.00 0.1318(5) 0 0.4483(3) 0.0085(8)
04 4i O1.00 0.3660(5) 0 0.3411(3) 0.0104(9)
05 4i O1.00 0.3064(7) 0 0.1011(4)  0.0056(10)




Table ST4.
Selected bond distances (A) in the structure of the new magnesium silicate.

M1 03  1.969(4) (x4)
04  2.089(4) (x2)

M2 03 1.887(4)(x2)
04  1.921(4) (x2)
ol  2.117(5)
03 2.239(4)

M3 Ol  1.857(5)
05  1.930(5)
02  2.050(2) (x2)
05  2.053(5) (x2)

M4 O1  2.006(5)(x2)
04  2.115(3) (x2)
05  2.147(4) (x2)
02  2.482(1)




Table STS5.

Bond valence sums calculated with the site populations reported in Table ST3 and according to
the parameters of Brese and O’Keeffe (56).

M1 M2 M3 M4 20
01 0.312 0.618 0.443~% 1.816
02 0.367- 0.123 1.714
0.223
03 04574 0.581*2! 2.299
04 |0.330*% 0.5307% 0.3317% 2.052
0.507
05 0.364"% 0.303~% 1.841
2.488 2.757 2.587 2.277
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