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Figures
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Supplementary Figure S1. Structural models of 6-AIOOH polymorphs: a) room pressure, structural data from Komatsu et al. (2006);
b) at 9.5 GPa; c) at 18 GPa. Structural data of Figure S1b and ¢ are from Sano-Furukawa et al. (2018).
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Supplementary Figure S2. Unit-cell axial ratios as function of pressure (P): a) a/b; b) a/c; ¢) b/c. Data from Satta et al. (2021) were
obtained on the same samples of 6—(Alo.97Fe0.03)OOH investigated in this study. Note that most uncertainties are smaller than the symbol

size. Legend reported in a) applies to b) and c) as well.
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Unit-cell volume compression

Supplementary Figure S3. Spontaneous strains (e1, e2 and e3) in the P21nm phase of 6-(Alo.97Fe0.03)OOH as function of unit cell volume
compression (V/Vy). Symbols show the experimentally observed spontaneous strain components, while solid curves results from the

best fit to our data of a 2-4-6 Landau potential (Carpenter et al., 2003).
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Supplementary Table S1. Symmetry-constrained unit-cell parameters and volumes of 0—(Alo.97Fe0.03)OOH determined in this study.
Pruvy and Pearc are pressures (in GPa) determined from ruby luminescence (Dewaele et al., 2004) and from the BM3 parameters obtained
in this study (Supplementary Table 2), respectively. SG, space group; PTM, pressure transmitting medium; Values at 10 GPa are the
same as in Satta et al. (2021).

H4765x1 - Alo.s2cyFe30.0281) OOH H4765x2 - Alo.s779)Fe30.0231)0O0H
Prby | Peac a(A) b(A) c(A) V(AY | Pe a(A) b(A) c(A) V(A% |SG PTM
10* 10* 4.72227(5) | 4.2335(1) | 2.83793(5) | 56.735(2) | 10* 4.7197(2) | 4.23182(4) | 2.83650(5) | 56.653(2) | P2inm | -
1.042) | 1.02(1) | 4.71151(9) | 42210(2) | 2.8338(1) | 56.357(3) | 1.01(1) | 4.7092(1) | 4.21943(4) | 2.83228(5) | 56.277(2) | P2inm | Ne
1482) | 1.50(1) | 4.70627(8) | 4.2150(2) | 2.8321(1) | 56.180(3) | 1.50(1) | 4.7040(2) | 4.21353(6) | 2.83048(7) | 56.101(2) | P2inm | Ne
1.77(1) | 1.76(1) | 4.70372(5) | 4.2121(1) | 2.83095(5) | 56.089(2) | 1.74(1) | 4.7018(3) | 4.21076(6) | 2.82939(8) | 56.016(3) | P2inm | He
2.53(2) | 2.53(1) | 4.6961(1) | 4.2027(4) | 2.8282(2) | 55.817(5) | 2.54(1) | 4.6933(3) | 4.20151(9) | 2.8263(1) | 55.732(3) | P2nm | Ne
3.55(2) | 3.60(2) | 4.68561(6) | 4.1911(2) | 2.82346(6) | 55.446(2) | 3.59(2) | 4.6835(4) | 4.18949(8) | 2.8219(1) | 55.370(4) | P2inm | He
3.85(7) | 3.89(2) | 4.6829(1) | 4.1875(6) | 2.8225(2) | 55.347(7) | 3.88(2) | 4.6807(2) | 4.18616(8) | 2.8208(1) | 55.270(3) | P2inm | Ne
5293) | 531(2) | 4.66990(5) | 4.1721(1) | 2.81672(5) | 54.878(2) | 5.29(2) | 4.6678(3) | 4.17058(6) | 2.81528(8) | 54.806(3) | P2unm | He
6.46(2) | 6.44(3) | 4.65988(6) | 4.1598(2) | 2.81237(7) | 54.515(2) | 6.44(3) | 4.6576(3) | 4.15815(6) | 2.81086(8) | 54.437(3) | P2inm | He
7.06(3) | 7.06(4) | 4.65464(4) | 4.1529(1) | 2.81010(5) | 54.3202) | 7.05(4) | 4.6524(2) | 4.15143(4) | 2.80862(6) | 54.245(2) | P2ynm | He
7.44(1) | 7.57(4) | 4.65046(6) | 4.1473(2) | 2.80836(7) | 54.164(2) | 7.54(4) | 4.6487(4) | 4.14592(5) | 2.80678(9) | 54.095(3) | P2nm | He
7.593) | 7.76(5) | 4.64883(6) | 4.1452(2) | 2.80769(7) | 54.105(2) | 7.73(4) | 4.6474(4) | 4.14372(5) | 2.8060(1) | 54.036(3) | P2inm | He
7.94(2) | 8.09(5) | 4.6461(1) | 4.1420(3) | 2.8064(2) | 54.006(3) | 8.06(5) | 4.6447(3) | 4.14035(4) | 2.80470(7) | 53.936(3) | Punm | He
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Supplementary Table S2. Equation of State parameters of 6—(Alo.97Fe0.03)OOH obtained in this study from fitting the unit-cell lattice
parameters and volume as a function of pressure from both platelets with a BM3. EoS parameters reported in the literature are added for
comparison. Note, however, that these previous experimental studies do not report linear EoS parameters, therefore no room P values
for the unit-cell axes are reported in this table. -, not determined;

H4765x1 H4765x2 Sano- Ohira et al. (2019) Thompson
Furukawa et al.
et al. (2020)
(2009)
Composition | AlooramFe’ 00251y | AloorroyFe* 00230y | AIOOH | (Aloss2Feo.117)OOH 15 | (Alo.gosFeo.045s)OOH] 14 FeOOH
OOH OOH
ao (A) 4.7223(1) 4.7197(2) - - - -
ka0 (GPa) 433(4) 433(4) - : : :
ks 16.9(15) 16.9(15) - - - -
bo(A) 4.2335(1) 42319(1) - : : :
keo (GPa) 343(2) 343(2) - : : -
K 7.9(8) 7.9(8) - : : :
co(A) 2.8380(1) 2.8365(1) - - - -
k0 (GPa) 694(9) 694(9) - - - -
o 53) 53) : : : :
Vo (A 56.736(2) 56.654(2) 56.408(9) 57.85(2) 57.03(7) 66.14(4)
Kro (GPa) 150.6(11) 150.6(11) 152(2) 147(1) 152(7) 146(2)
Kiy 3.54) 3.54) 4 (fixed) 4 (fixed) 4 (fixed) 4 (fixed)
EoS BM3 BM3 BM2 BM2 BM2 BM2
P range(GPa) 0-6.5 0-6.5 0-10 1.1-10.1 0-8.4 0-16
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Supplementary Table S3. Elastic stiffness coefficients (cij) of 6—(Alo.97Fe0.03)OOH obtained in this study. Density (p) are calculated
averaging H4765x1 and H4765x2 density values. Pressure calculation from ruby fluorescence (Pruby) 1s based on the calibration of
Dewaele et al. (2004). * and ® label runs that used He or Ne as pressure medium, respectively. All values are in GPa, but the density

that is in g/cm’.

Pruy (GPa) | p (g/em’) | i1 (GPa) | ¢ (GPa) | ¢33 (GPa) | cus (GPa) | css (GPa) | cos (GPa) | 12 (GPa) | c13 (GPa) | ¢ (GPa)
P2inm
10+ 3.559(2) | 360(2) 295(2) 414(2) 126.6(6) | 126.8(4) | 168.2(9) |41(2.4) | 96(1.6) 61(2)
1.77(1) 3.599(2) | 391(1) 315(2) 418(2) 133.8(8) | 131.8(8) | 177.99) |55(1.6) | 103(1.2) |61(2)
3.85(7)° 3.648(2) | 417.7(15) | 324(1.6) | 443(2.5) | 139.8(6) | 134.8(3) | 189.3(10) | 56(1.7) | 111.9(1.4) | 63(2)
5.29(3) 3.679(2) | 425.8(6) |327(3) 439(2.5) | 142.4(9) |135.7(3) | 192.1(14) | 60(2.5) | 105(1.6) | 69(2.4)
6.46(2)" 3.704(2) | 440(1.6) |328(2.6) |446(2.3) | 145.5(4) |137.409) |199.9(12) | 57(2.4) | 116.2(14) | 73(2)
7.06(3)* 3.717(2) | 450(2) 310(2) 457(2.7) | 145.8(8) | 1382(4) |206(1.7) |47(22) | 12002) 58(2)
7.44(1) 3.727(2) | 450(3) 302(2.6) | 464(3.7) | 150.2(14) | 140.0(8) | 215(3) 36(4.7) | 126(3) 50(4)
7.59(3)° 3.731(2) | 4492.5) |313(3) 482(5) 152.5(12) | 141(1.8) | 214(2.5) |454.7) | 127(3) 61(3.7)
Pnnm
7942 [3.738(2) |449.9(14) | 477(4.4) |466(2.5) | 151.1(6) | 141.9(4) |211.2(12) | 1162.7) [1132) | 113(2)
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Supplementary Table S4. Aggregate elastic properties obtained in this study for of —(Alo.97Fe0.03)OOH. Density (p) are calculated
from EMPA results and unit-cell volumes constrained by X-ray diffraction on H4765x1 and H4765x2. The pressure obtained from the
ruby fluorescence (Prby) 1s based on the calibration of Dewaele et al. (2004). a and b superscripts label runs that used either He or Ne
as pressure transmitting medium, respectively. R and V superscripts are used to label Reuss and Voigt bounds, respectively. H
superscript is used to label Voigt-Reuss-Hill averaged values of the aggregate moduli; Aggregate velocities vp and vs are calculated
using K& and G,

Prvy (GPa) | p(g/em’) | KR (GPa) | KY (GPa) | GR(GPa) | GY(GPa) | K¥ (GPa) | GM (GPa) | wp(km/s) | vs(km/s)
P2inm
107 3559 | 15701 162.7(9) | 139.8(3) | 142.4(4) | 159.8(9) 141.13) | 9.89(1) 6.30(1)
L77(1)° 3.5992) 1 169.08) | 173.6(7) | 146.53) | 149.1(4) | 171.3(7) 147.8(4) | 10.12(1) | 6.41(1)
3.85(7)° 3.6482) | 177007 | 183.0(7) | 1532(2) | 156.4(4) | 180.0(7) 154.8(3) | 1029(1) | 6.51(1)
5.2903) 3.679(2) | 179.1(12) | 184.2(10) | 154.83) | 158.0(5) | 181.6(11) |156.4(4) |1030(2) | 6.52(1)
6.46(2)" 3.7042) | 183(1) 189.59) | 1574(3) | 161.1(5) | 1862(1) |15934) |1037(1) |6.56(1)
7.06(3)" 37172 | 17501 185.2(9) | 1592(3) | 164.1(5) | 180.1(9) | 161.6(4) |1032(1) |6.59(1)
744(1) 372712) | 1702 183(1.6) | 162.1(6) | 168.19) | 176(2) 165.1(7) | 10313) | 6.66(1)
7.5903)" 3731(2) | 178(2) 190(1.6) | 163.6(7) | 169.009) | 184(2) 166.3(8) | 10.433) | 6.68(2)
Pnnm
7.94@2) 3738()  1230.7(12) | 230.8(10) | 167.6(3) | 170.9(5) | 230.7(11) | 169.3(4) | 11.05(2) | 6.73(1)
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