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1. Structural Characterisation of Sr2MnoslrosO0a.
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Figure S1. Observed calculated and difference plots from the structural refinement
of SraMnoslro.s04 against SXRD data.

Atom | x | vy z Fraction Biso (A?)
Sr 0 0 0.35532(4) 1 0.86(1)
Mn/Ir 0 0 0 0.5/0.5 2.06(2)
o) | o | % 0 1 1.40(4)
0@2) | 0 | 0 | 0.1604(3) 1 1.40(4)

SroMngslro504, space group l4/mmm (# 139)
a = 3.86076(3) A, ¢ = 12.5364(2) A, volume = 186.861(4) A3
Formula weight = 362.81 g mol™, Z = 2
Radiation source: Synchrotron X-ray radiation (A = 0.825 A)
Temperature: 298 K
Rwp = 1.88%, Ry, = 1.20%

Table S1. Parameters from the structural refinement of Sr2Mnoslro.504 against SXRD
data.
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2. Characterisation of SroMnoslros03.25Ho.75 (Sample 1).
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Figure S2. Thermogravimetric data (top) and m/z = 18, m/z = 2 mass-spectrum signals
(bottom) collected as a function of temperature during the reoxidation of Sample 1
back to SraMnoslro.sO4 under flowing oxygen.
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Figure S3. Observed calculated and difference plots from the structural refinement of
Sr2MnoslrosOs.25Ho.7s against NPD data. Black tick marks indicate peak positions of
the main phase, red ticks indicate contributions from the vanadium sample holder.
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3. Characterisation of SroMnoslros02.66H1.33 (Sample 2).
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Figure S4. Thermogravimetric data (top) and m/z = 18, m/z = 2 mass-spectrum signals
(bottom) collected as a function of temperature during the reoxidation of Sample 2
back to SraMnoslro.sO4 under flowing oxygen.
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Figure S5. Observed calculated and difference plots from the structural refinement of
SraMnoslros02.66H1.33 against NPD data. Black tick marks indicate peak positions of
the main phase, red ticks indicate contributions from the vanadium sample holder.
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