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File S1: Calculation process of the equilibrium from sulfide to HzS in the liquid phase

According to the law of dissolution equilibrium, Ks: and Ks2 can be defined as follows,

_ [HS™][H*]
H,S=HS HY = Ky, =——
2 + S1 [HzS]

[S27]1[H*]
ST2S4+H" = K, =————
+ 2= Hs ]

where [HS'], [H*], and [H:S] represent the molar concentrations of HS-, H*, and H:S.
The soluble sulfide molar concentration was defined as [S1]:

[S27] + [HS™] + [H2S] = [Sr]
According to the charge balance equation:

[H*] = [HO™] + [HS™] + 2[S%7]

pH = —Ig[H*] = [H*] =107PH

10—14 10—14—
o] = 07 =105m =0

pH =-lg
(the pH value is between 5.8 and 7.3 in this study, thus, [HO-] was very low and close to zero)

[HS™] + 2[S?7] = 107PH

[S271 + [HS™] + [H2S] = [S7]

Ky _[HS7)
1072~ [H,S]

Ks1Ks;  [HSTI[S*7] _ [S*7]
(107PH)2 = [HS~][H,S]  [H,S]
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