Journal of Geophysical Research: Solid Earth
Supporting Information for

Linking the Spin Transition of Ferric Iron in 6-(Al,Fe)OOH
to Water Storage in the Lower Mantle

Johannes Buchen'*?, Olivia S. Pardo?, Vasilije V. Dobrosavljevic**, Wolfgang Sturhahn?,
Takayuki Ishii'*, Stella Chariton®, Eran Greenberg®’, Thomas S. Toellner?,
and Jennifer M. Jackson?

'Bayerisches Geoinstitut, Universitat Bayreuth, Bayreuth, Germany, EU
2Seismological Laboratory, California Institute of Technology, Pasadena, CA, USA
3Department of Earth Sciences, University of Oxford, Oxford, UK
“Now at Earth and Planets Laboratory, Carnegie Institution for Science, Washington, DC, USA
’Now at Institute for Planetary Materials, Okayama University, Misasa, Japan
SGSECARS, The University of Chicago, Chicago, IL, USA
’Now at Applied Physics Division, Soreq NRC, Yavne, Israel
8Advanced Photon Source, Argonne National Laboratory, Argonne, IL, USA

Contents of this file
Figures S1to S2
Additional Supporting Information (Files uploaded separately)

Captions for Tables S1 to 52



6-(Alyg,Fe,13)O0H AI(OH),

o

6-(Al,g;Fe,15)O0H

(] —_——
P=2GPa 100 pm P =23 GPa 100 um P =23 GPa 100 pm

Figure S1. Pressure chambers of diamond anvil cells for X-ray diffraction experiments. (a) For
X-ray diffraction experiments at high pressures and room temperature, powder of -
AlossFeq13;00H was loaded together with gold (Au, pressure calibrant) and helium (He,
pressure-transmitting medium). (b and c) For X-ray diffraction experiments at simultaneously
high pressures and high temperatures, powder of 8-Alqs;Feo13;00H and gold (Au, pressure
calibrant) were embedded in Al(OH);, which served as pressure-transmitting medium and
thermal insulation and prevented dehydration of §-Alos;Feo1300H during laser heating.
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Figure S2. Pressure chamber of the diamond anvil cell for nuclear resonant inelastic X-ray
scattering experiments at different pressures. (a) 2 GPa. (b) 39 GPa. (c) 90 GPa. A grain of 6-
AlossFeq13;00H was loaded together with a ruby sphere (ruby, pressure calibrant) and helium
(He, pressure-transmitting medium). With increasing pressure, the helium (partly) escaped
from the pressure chamber. Note the change in color of 6-Alos;Feo1:00H from pale orange at
low pressures to bright red at high pressures.

Table S1. Room-temperature compression data for 8-Alys7Feq1300H.

Table S2. Thermal pressures for 6-Alyg;Feq13;00H.



