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Figure S 1: (a) Photography of the pilot used for water ageing. (b) Pourbaix diagram of cobalt with

corrosive, passive and immunity region marking.
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Figure S 2: XPS study on 3 month KOH aged samples to highlight the change in the XPS spectra
along depth with respect to the scrapped approach for (a) K2p-C1s-Gd4p3, (b) Co2p, (c) Ols and (d)
Si2s-Gd4d.



Gd203

Gd3d_40 O1s_40
01s5

Gdad5 1185,

Counts /s
Counts /s

1210 1200 1190 1180 537 536 535 534 533 532 531 530 529 528 527 526

Binding Energy (V) Binding Energy (V)

@) (¢
Gd metal

Gd3d_40 O1s_40

Gd3d 1185 015529

Counts /s
Counts /s

———— e

1210 1200 1190 1180 537 536 535 534 533 532 531 530 529 528 5Z

Binding Energy (eV) Binding Energy (V)

(b) (d)

Figure S 3: Comparison of XPS Gd3ds, spectra (a, b) and O1s spectra (c, d) respectively on Gd-Os
and Gd metal.



Schematic demonstrating | Oxidation/ EO Electrochemical reaction
the corrosion steps Reduction eV)
NE 0,/OH~ | +0.401 O, +2H,0+4e” <> 40H" 1
Co*/Co -0.28 Co* +2e” <> Co ()
+0.401 O, 7 OH - _ . _ + .
(Co),, Sio/Si -0.80 SiO+e” +2H" < Si+H,0 3
028 Coff HE N\ Si0,/Si0 | -0.857 | Si0,+2e" +2H" «>Si0+H,0 4
080 (gu\1/g;) S0 SiO} /SiO | -1697 | SiO +4e” +4H" ¢>Si0+2H,0 o)
-1.697 SinZ'
64,0, Gd*/Gd | -2.30 Gd < Gd* +3e ()
-2.30 Gd3*-l-—Gd

Table S 1 : Electrochemical reaction details for selected metals and metal oxides along with required potential
(E% [16]. [Haynes, W.M., ed. CRC Handbook of Chemistry and Physics. 93 ed. 2012 -2013, CRC Press.]




