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SUPPORTING INFORMATION

Table S1  Atomic coordinates (xyz), site occupancy, number of refined and calculated electrons,
multiplicity (Q) and equivalent displacement parameters (U,) for labuntsovite-Fe at ambient conditions

Site | Occupancy et | Ccalc X y z Q[ U A?
A | Naos 22 | 21.28 | 0.4138(2) | 0.2625(2) | 0.0121(4) |8 | 0.0275(7)
B |K 38 | 38.87|0.4196(1) |0 0.7022(1) |4 |0.0357(3)
C | Bagss(H:O)oss | 49.6 | 47.48 | 0.0855(1) |0 0.3437(1) |4 |0.0177()
D | FeosTioiMgoos | 15.8 | 14.83 | 0 0 0.5 2 | 0.0210(3)
M1 | Ti 44 | 45250 0.2273(1) |05 4 | 0.0162(1)
M2 Tig.esNbg 05 459 | 45.95 | 0.25 0.25 0.5 4 10.0153(2)
Sit | si 0.3197(1) |0.1113(1) |0.2500(1) |8 |0.0068(1)
si2 | si 0.2083(1) |0.1009(1) |0.8031(1) |8 |0.0063(1)
oL |o 0.0821(1) |0.1155(1) |0.6728(2) |8 |0.0112(3)
02 |o 0.2738(1) | 0.1833(1) |0.7386(2) |8 |0.0097(3)
03 |o 0.2650(1) | 0.1255(1) | 0.3888(2) |8 |0.0098(3)
04 |0 0.3644(1) |0 0.2714(2) |4 |0.0105(4)
o5 |0 0.2476(1) |0 0.7865(3) |4 |0.0118(4)
06 |0 0.4195(1) |0.1804(1) |0.30302) |8 |0.0123(3)
o7 |o 0.2323(1) |0.1280(1) |0.0262(2) |8 |0.0117(3)
On | Oors(OH)o2s 0.1002(1) |0.2242(1) |0.3967(2) |8 |0.0108(3)
0,1 | H,0 05 0.1455(4) |0 4 | 0.130(4)
0.2 | H,0 0 0.11234) |0 4 | 0.093(4)

Note: U, is defined as one third of the trace of the orthogonalized Uj; tensor.
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Table S2  Anisotropic displacement parameters Uj; for labuntsovite-Fe at ambient conditions

Site Uy Us, Uss U, Uiz Uss
A 0.0212(8) | 0.024(1) 0.042(0) 0.0014(7) | 00181(8) | -0.0032(8)
B 0.0268(3) | 0.0596(6) | 001993) |0 0.0100Q2) |0

C 0.0193(2) | 00166(2) |00166(2) |0 0.0076(1) |0

D 0.0180(4)  |0.0141(4) | 00236(4) |0 0.00293) |0

M1 | 00142(2) |0.0045(2) |00148(2) |0 -0.0066(1) | 0

M2 | 00331(2) |0.0065(2) |00128(2) |00057(2) | 0.0161(2) | 0.0026(1)
Si1 | 00082(2) |000532) | 0.00656(2) |-0.0007(1) |0.0030(1) | -0.0008(1)
si2 | 00068(2) |000522) |00061(2) |0.0001(1) | 0.0022(1) | 0.0006(1)
01 |00070(4) |00110(5) |0.01154) |00003(3) | 0.00053) | 0.0032(3)
02  |00110(4) |00091(5) | 0.0097(3) | -0.00203) |0.00523) | 0.0018(3)
03  |00124(4) |00089(4) |00117(4) | -0.0005(3) |0.0087(3) | -0.0012(3)
04 |00116(5) |0.0056(6) | 0.0155(6) |0 0.0071(5) | 0

05 |00141(6) |0.0053(6) |00174(6) |0 0.0084(5) | 0

06 |00128(4) |00110(5) |00145(4) | -0.0058(3) |0.0075(3) | -0.0047(3)
07 |00128(4) |00146(5) |00063(3) |0.0018(3) | 0.0030(3) | 0.0006(3)
OH |00073(4) |00144(5) |00101(4) |-0.0001(3) |0.0033(3) | 0.0001(3)
Ou1 |023410) | 0.027(2) 0.026(2) 0 00313) |0

0.2 | 0.200(8) 0.038(2) 0.025(2) 0 0.037(3) 0
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Table S3  Atomic coordinates (xyz) and atomic displacement parameters (U) for labuntsovite-Fe at

3.15 GPa.

Site X y z Uisoreq*s A’
A 0.4156(14) | 0.2641(5) 0.0131(11) | 0.025(2)*
B 0.4244(6) 0 0.7085(4) 0.024(4)*
C 0.0874(3) 0 0.3422(2) 0.0125(5)
D 0 0 0.5 0.024(1)
M1 0 0.2242(1) 0.5 0.0084(5)*
M2 0.25 0.25 0.5 0.0109(5)*
Sil 0.3213(4) 0.1110(1) 0.2553(2) 0.0053(5)*
Si2 0.2094(3) 0.1096(1) 0.8066(2) 0.0051(5)*
01 0.0827(9) 0.1121(3) 0.6759(7) 0.009(1)
02 0.2749(8) 0.1875(3) 0.7462(6) 0.007(2)
03 0.2715(9) 0.1222(3) 0.4026(6) 0.007(2)
04 0.3735(14) |0 0.2759(10) | 0.010(1)
05 0.2550(13) |0 0.7915(10) | 0.009(1)
06 0.4174(9) 0.1837(3) 0.2980(7) 0.013(1)
o7 0.2314(9) 0.1262(3) 0.0296(7) 0.011(2)
Oy 0.1010(9) 0.2201(3) 0.3935(7) 0.009(1)
Owl 0.5 0.1457(7) 0 0.097(17)
Ow2 0 0.1134(7) 0 0.08(2)
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Table S4  Atomic coordinates (xyz) and atomic displacement parameters (U) for labuntsovite-Fe at

5.15 GPa.

Site X y z Uisoreq*s A’
A 0.4181(18) | 0.2648(6) 0.0154(14) | 0.031(11)*
B 0.4260(7) 0 0.7119(5) 0.032(4)*
C 0.0893(4) 0 0.3418(3) 0.0185(5)
D 0 0 0.5 0.030(1)
M1 0.25 0.25 0.5 0.028(3)*
M2 0 0.2227(2) 0.5 0.025(3)*
Sil 0.3235(5) 0.1110(2) 0.2585(3) 0.021(3)*
Si2 0.2104(5) 0.1097(2) 0.8086(3) 0.024(3)*
01 0.0837(12) | 0.1107(4) 0.6763(8) 0.014(3)
02 0.2743(11) | 0.1901(4) 0.7496(8) 0.011(2)
03 0.2730(12) | 0.1204(4) 0.4090(8) 0.013(1)
04 0.3757(16) | O 0.2758(12) | 0.014(2)
05 0.2565(15) |0 0.7933(11) | 0.012(2)
06 0.4179(12) | 0.1844(5) 0.2979(9) 0.022(2)
o7 0.2285(12) | 0.1245(4) 0.0338(9) 0.017(2)
Oy 0.1019(12) | 0.2185(4) 0.3909(8) 0.012(1)
Owl 0.5 0.1469(7) 0 0.05(2)
Ow2 0 0.1103(7) 0 0.11(2)
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Table S5 Atomic coordinates (xyz) and atomic displacement parameters (U) for labuntsovite-Fe at

7.21 GPa.

Site X y z Uiso, A
A 0.4175(16) | 0.2673(6) | 0.0163(12) | 0.033(10)
B 0.4272(6) |0 0.7147(4) | 0.020(4)
C 0.09003) |0 0.3412(2) | 0.0127(5)
D 0 0 05 0.024(1)
M1 0 0.2213(1) | 05 0.0101(5)
M2 0.25 0.25 05 0.0119(5)
si1 0.3247(4) |0.1105(1) | 0.2605(3) | 0.0061(5)
si2 0.2108(4) | 0.1095(1) | 0.8108(3) | 0.0060(5)
01 0.0818(10) | 0.1099(3) | 0.6767(8) | 0.009(1)
02 0.2731(10) |0.1920(4) | 0.7542(7) | 0.007(1)
03 0.2741(10) |0.1187(3) | 0.4156(8) | 0.008(1)
04 0.3816(16) |0 0.2792(11) | 0.012(2)
05 0.2601(14) |0 0.7934(10) | 0.007(1)
06 0.4198(11) |0.1858(4) | 0.2949(8) | 0.016(1)
07 0.2269(11) | 0.1225(4) | 0.0364(8) | 0.010(1)
O 0.0990(10) | 0.2161(3) | 0.3885(7) | 0.009()
0,1 05 0.1445(7) |0 0.037(13)
02 0 0.11198) |0 0.059(19)
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Table S6  Atomic coordinates (xyz) and atomic displacement parameters (U) for labuntsovite-Fe at

10.01 GPa.

Site X y z Uiso, A
A 0.4191(15) | 0.2682(5) | 0.0155(12) | 0.025(9)
B 0.4289(5) |0 0.7197(4) | 0.020(4)
C 0.09173) |0 0.3401(2) | 0.0137(5)
D 0 0 05 0.026(1)
M1 0 0.2199(1) |05 0.0132(6)
M2 0.25 0.25 05 0.0141(5)
si1 0.3268(4) |0.1103(1) | 0.2634(3) | 0.0085(5)
si2 0.2112(4) |0.1091(1) | 0.8133(3) | 0.0079(5)
01 0.0815(11) | 0.1091(3) | 0.6797(8) | 0.009(1)
02 0.2729(10) |0.1943(4) | 0.7576(7) | 0.009(1)
03 0.2783(11) |0.1182(3) | 0.4237(8) | 0.010()
04 0.3827(16) |0 0.2844(11) | 0.013(2)
05 0.2628(15) | 0 0.7928(11) | 0.012(2)
06 0.4212(11) |0.1868(4) | 0.2938(9) | 0.018(1)
07 0.2253(11) |0.1196(3) | 0.0393(8) | 0.011(1)
oh 0.0972(10) |0.2129(4) | 0.3873(8) | 0.011()
Oul 0.5 0.1440(7) |0 0.056(13)
0.2 0 0.078(7) |0 0.038(17)
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Table S7  Atomic coordinates (xyz) and atomic displacement parameters (U) for labuntsovite-Fe at

12.59 GPa.

Site X y z Uiso, A
A 0.4184(17) | 0.2701(6) | 0.0103(14) | 0.029(11)
B 0.4306(6) |0 0.7244(4) | 0.028(4)
C 0.0943(4) |0 0.3384(3) | 0.0142(5)
D 0 0 05 0.025(1)
M1 0 0.2186(2) | 0.5 0.0139(6)
M2 0.25 0.25 05 0.0151(6)
si1 0.3284(5) |0.1098(2) |0.2667(3) | 0.0082(6)
si2 0.2109(4) | 0.1090(1) | 0.8159(3) | 0.0074(6)
01 0.0799(11) | 0.1076(4) | 0.6810(9) | 0.010(1)
02 0.2721(11) |0.1962(4) | 0.7605(9) | 0.011(1)
03 0.2829(12) |0.1170(4) | 0.4316(9) | 0.011()
04 0.3859(16) | 0 0.2875(12) | 0.009(2)
05 0.2617(16) |0 0.7953(12) | 0.009(2)
06 0.4212(12) |0.1889(5) | 0.2901(10) | 0.018(2)
07 0.2246(12) |0.1179(4) | 0.0454(9) | 0.011(1)
O 0.0983(11) |02117(4) |0.3840(9) | 0.010(1)
Oul 0.5 0.1448(8) |0 0.055(15)
02 0 0.1075(7) | 0 0.028(3)
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Table S8 Atomic coordinates (xyz) and atomic displacement parameters (U) for labuntsovite-Fe at

16.30 GPa.

Site X y z Uiso, A
A 0418(2) | 0.2704(8) | 0.0128(17) | 0.035(3)
B 0.4358(9) |0 0.7315(7) | 0.036(1)
C 0.0963(5) |0 0.3344(4) | 0.0179(7)
D 0 0 05 0.031(2)
M1 0 02177(2) |05 0.0181(7)
M2 0.25 0.25 05 0.0196(7)
si1 0.3307(6) | 0.10970(19) |0.2709(4) | 0.0113(7)
si2 0.2104(5) | 0.10875(18) | 0.8196(4) | 0.0103(7)
01 0.0805(14) | 0.1047(5) | 0.6816(11) | 0.015(2)
02 0.2704(14) |0.1987(5) | 0.7670(11) | 0.015(2)
03 0.2876(15) | 0.1156(5) | 0.4395(11) | 0.014(2)
04 0.3877(19) |0 0.2925(15) | 0.013(2)
05 0272(2) |0 0.7986(16) | 0.016(2)
06 0.4180(16) |0.1883(7) | 0.2876(13) | 0.024(2)
07 0.2200(15) |0.1143(5) | 0.0522(11) | 0.015(2)
O 0.0981(14) |0.2098(5) | 0.3825(11) |0.012(2)
Oul 0.5 0.1435(11) |0 0.038(4)
02 0 0.10779) |0 0.033(3)

Supporting information, sup-8
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Table S9  Atomic coordinates (xyz) and atomic displacement parameters (U) for labuntsovite-Fe at

20.00 GPa.
Site X y z Uiso, A

A 04203) | 0.2724(13) | 0.012(3) | 0.049(5)
B 0.4366(16) | 0 0.7391(13) | 0.059(2)
C 0.0980(7) |0 0.3342(5) | 0.022(1)
D 0 0 05 0.040(2)
M1 0 0.2160(3) | 0.5 0.025(1)
M2 0.25 0.25 05 0.027(1)
si1 0.3319(8) |0.1094(3) |0.2753(6) | 0.018(1)
si2 0.2110(7) | 0.1086(3) | 0.8213(6) | 0.016(1)
01 0.0777(18) | 0.1032(7) | 0.6867(15) | 0.017(2)
02 0.268(2) | 0.2013(7) | 0.7695(16) | 0.022(2)
03 0.295(2) | 0.1143(8) | 0.4513(17) | 0.024(3)
04 0.394(3) |0 0.2942) | 0.017(3)
05 0.267(3) |0 0.803(2) | 0.018(3)
06 0.420(2) | 0.1899(9) | 0.2847(18) | 0.030(3)
07 0.2190(19) |0.1122(6) | 0.0565(14) | 0.013(2)
On 0.0989(19) | 0.2082(7) 0.3806(15) | 0.016(2)
Oul 0.5 0.1468(16) | 0 0.047(5)
02 0 0.1058(13) |0 0.036(5)

Supporting information, sup-9
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Table S10 Atomic coordinates (xyz) and atomic displacement parameters (U) for labuntsovite-Fe at

22.53 GPa.
Site X y z Uiso, A

A 0414(3) | 0.2741(13) | 0.018(3) | 0.053(5)
B 0.4385(16) | 0 0.7443(13) | 0.067(3)
C 0.0988(7) |0 0.3345(6) | 0.028(1)
D 0 0 05 0.050(3)
M1 0 0.2162(3) |05 0.031(1)
M2 0.25 0.25 05 0.037(1)
si1 0.3318(9) |0.1098(3) |0.2777(6) | 0.022(1)
si2 0.2130(8) | 0.1087(3) | 0.8217(6) | 0.021(1)
01 0.0758(19) | 0.1041(7) | 0.6874(16) | 0.022(2)
02 0.2702) | 0.2019(8) | 0.7708(16) | 0.027(3)
03 0.299(2) | 0.1145(8) | 0.4537(16) | 0.026(3)
04 0.3893) |0 0.298(2) | 0.030(4)
05 0.2713) |0 0.796(2) | 0.025(4)
06 0416(2) | 0.1904(10) | 0.2853(19) | 0.040(4)
07 0.221(2) | 0.1117(7) |0.0592(15) | 0.021(2)
O 0.0988(19) | 0.2075(7) | 0.3788(14) | 0.017(2)
Oul 0.5 0.14622) |0 0.075(8)
02 0 0.1056(13) |0 0.038(5)

Supporting information, sup-10
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Table S11 Selected interatomic distances (A) in the structure of labuntsovite-Fe at high pressure

Pressure (GPa)

Central atom Ligand
3.15 5.15 7.21 10.01 12.59 16.3 20.0 22.53

A Owl 2.030(16) 1.993(19) 2.041(17) 2.025(16) 2.018(17) 2.028(2) 1.984(31) 2.059(35)
Ow2 2.075(16) 2.069(18) 2.019(18) 2.023(16) 1.987(17) 1.975(21) 1.943(31) 1.978(32)
02 2.355(93) 2.341(64) 2.321(92) 2.293(76) 2.253(60) 2.218(61) 2.222(78) 2.170(51)
o7 2.451(24) 2.424(27) 2.376(28) 2.371(25) 2.340(26) 2.289(29) 2.282(41) 2.214(38)
06 2.431(13) 2.403(17) 2.350(15) 2.321(14) 2.300(16) 2.255(20) 2.216(30) 2.167(30)
o1 2.909(13) 2.888(16) 2.832(14) 2.793(13) 2.774(15) 2.739(18) 2.676(27) 2.569(27)
Oy 2.917(140) 2.863(93) 2.815(135) 2.77(11) 2.768(88) 2.724(88) 2.687(109) 2.678(69)
On 3.025(19) 2.975(19) 2.956(19) 2.907(18) 2.806(18) 2.771(21) 2.699(31) 2.738(30)

mean 2.524 2.495 2.464 2.438 2.432 2.375 2.339 2.322

A A 2.474(30) 2.400(37) 2.407(34) 2.334(31) 2.297(34) 2.306(40) 2.230(59) 2.416(59)

B 05 2.731(36) 2.699(30) 2.634(35) 2.569(31) 2.576(29) 2.447(34) 2.511(50) 2.415(47)
Owl 2.812(46) x2 | 2.784(30) x2 | 2.729(43) x2 | 2.675(35) x2 | 2.640(27) x2 | 2.566(26) x2 | 2.542(33) x2 | 2.500(26) x2
03 2.889(46) x2 | 2.843(62) x2 | 2.800(92) x2 | 2.748(74) x2 | 2.694(58) x2 | 2.658(58) x2 | 2.577(70) x2 | 2.565(43) x2
O4 2.794(23) 2.727(25) 2.630(24) 2.602(24) 2.543(24) 2.469(30) 2.389(47) 2.446(47)
O4 3.060(43) 3.058(29) 3.044(38) 3.000(32) 2.983(26) 2.936(29) 2.957(35) 2.921(28)
02 3.400(14) x2 | 3.419(14)x2 | - - - - -
06 3.362(11) x2 | 3.330(14) x2 | 3.295(13) x2 | 3.260(12) x2 | 3.248(13)x2 | 3.210(18) x2 | 3.191(24) x2 | 3.210(25) x2

mean 3.046 3.069 2.884 2.837 2.807 2.746 2.720 2.704

M1 06 1.923(50) x2 | 1.913(34) x2 | 1.907(49) x2 | 1.894(40) x2 | 1.888(32) x2 | 1.901(34) x2 | 1.890(41) x2 | 1.885(28) x2
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On 1.933(35)x2 | 1.940(27)x2 | 1.902(35)x2 | 1.866(30) x2 | 1.880(26) x2 | 1.864(28) x2 | 1.865(37)x2 | 1.859(29) x2
o1 2.021(42) x2 | 2.009(29) x2 | 1.985(41) x2 | 1.971(34)x2 | 1.959(27)x2 | 1.964(27)x2 | 1.953(34)x2 | 1.934(22) x2

mean 1.959 1.945 1.931 1.910 1.909 1.910 1.903 1.893

M2 On 1.922(49) x2 | 1.899(36) x2 | 1.93(5) x2 1.948(42) x2 | 1.928(35) x2 | 1.924(37)x2 | 1.909(46) x2 | 1.900(33) x2
02 1.952(19) x2 | 1.943(14) x2 | 1.952(18) x2 | 1.941(15)x2 | 1.933(13)x2 | 1.940(14)x2 | 1.930(18)x2 | 1.915(15) x2
03 1.968(8) x2 | 1.959(9) x2 | 1.952(9)x2 | 1.936(8)x2 | 1.938(9)x2 | 1.941(11)x2 | 1.952(15)x2 | 1.957(15) x2

mean 1.947 1.934 1.945 1.942 1.933 1.935 1.930 1.924

D o1 2.021(42) x4 | 1.996(29) x4 | 1.970(41) x4 | 1.954(35) x4 | 1.925(28) x4 | 1.883(28) x4 | 1.860(35) x4 | 1.856(22) x4
C 2.077(39) x2 | 2.082(26) x2 | 2.076(39) x2 | 2.079(32) x2 | 2.097(27)x2 | 2.117(27)x2 | 2.115(34)x2 | 2.105(22) x2

mean 2.040 2.025 2.005 1.996 1.982 1.961 1.945 1.939

Sil 06 1.586(19) 1.567(17) 1.588(17) 1.585(15) 1.593(15) 1.534(19) 1.563(23) 1.521(24)
03 1.582(29) 1.593(24) 1.61(3) 1.604(26) 1.586(22) 1.562(29) 1.534(29) 1.485(25)
07 1.633(72) 1.634(50) 1.632(75) 1.633(64) 1.620(52) 1.633(53) 1.633(67) 1.608(42)
04 1.655(9) 1.645(10) 1.656(11) 1.633(10) 1.628(11) 1.611(12) 1.631(21) 1.597(19)

mean 1.614 1.610. 1.622 1.614 1.607 1.585 1.590 1553

Si2 02 1.604(17) 1.591(16) 1.575(17) 1.578(15) 1.580(14) 1.572(16) 1.560(21) 1.554(20)
o1 1.606(61) 1.595(43) 1.614(61) 1.610(51) 1.618(41) 1.598(43) 1.624(52) 1.658(37)
07 1.610(19) 1.623(13) 1.618(15) 1.606(12) 1.612(11) 1.624(13) 1.627(16) 1.631(16)
05 1.647(9) 1.639(10) 1.65(1) 1.653(11) 1.637(11) 1.695(16) 1.638(21) 1.660(22)

mean 1617 1.612 1.614 1.612 1.612 1.622 1.612 1.626

C o1 2.789(13) x2 | 2.790(16) x2 | 2.753(14) x2 | 2.736(15) x2 | 2.721(15) x2 | 2.719(18) x2 | 2.667(24) x2 | 2.641(24) x2
Ou2 2.804(62) X2 | 2.756(42) x2 | 2.744(63) x2 | 2.683(53) x2 | 2.650(44) x2 | 2.600(44) x2 | 2.561(56) x2 | 2.548(34) x2
03 2.935(25) x2 | 2.882(22) x2 | 2.844(30)x2 | 2.833(28)x2 | 2.819(27)x2 | 2.806(31)x2 |2.831(42)x2 | 2.849(32) x2




mean

Acta Cryst.

(2018). B74, do0i:10.1107/S205252061700498X

o1
On
05

3.003(8) x2
3.013(4) x2
3.180(137)
2.933

2.975(10) x2
2.967(5) x2
3.164(91)
2.900

Supporting information, sup-13

2.967(10) x2
2.918(4) x2
3.156(137)
2.874

2.965(10) X2
2.855(5) X2
3.131(113)
2.843

2.967(11) x2
2.822(5) X2
3.113(89)
2.825

2.943(14) x2
2.779(7) X2
3.143(92)
2.803

2.959(19) x2
2.739(9) X2
3.108(111)
2.784

2.963(18) X2
2.719(9) x2
3.064(68)
2.773




