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Methodology

X-ray powder diffraction (XRD)

Analysis was used for mineralogical examination and conducted using Rigaku MiniFlex benchtop multipurpose powder diffraction
analytical instrument and the pattern spectrum was obtained at scan speed of 1.5°/min, 40 kV, 15 mA at a diffraction angle (26)
ranging from 5°to 100° and a step size of 0.02°. Advanced PDXL powder diffraction software was used for accurate peak

calculation and phase content of polycrystalline material in the diffraction pattern.
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Results & Discussion
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Figure S1: XRD pattern of the minerals with the characteristic peaks and phases of the minerals.

Binding Energy (E) (eV)

L L L L L L L L B

890 880 870 860

Binding Energy (E) (eV)

850

174 172 170 168 166 164 162

Binding Energy (E) (eV)

160 158



80000 (- [Mg1s Scan]

70000

60000

50000

Intensity (Counts/s)

40000

30000

20000

Mgls__

L
1308

L L L L L
1306 1304 1302 1300 1298
Binding Energy (E) (eV)

1296

Intensity (Counts/s)

80000

70000

60000

50000

40000

30000

20000

10000

L L L L L L L L L L

544 542 540 538 536 534 532 530 528 526

Binding Energy (E) (eV)

Intensity (Counts/s)

7000

6000

5000

4000

3000

2000

1000

L

L

L L L L L

96

98

100 102 104 106 108 110
Binding Energy (E) (eV)

Figure S2: The survey spectra, along with higher energy resolution spectral regions (C 1s, Ni 2p, S 2p, Mg 1s, O 1s, Si 2p).



