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File S1: Calculation process of the equilibrium from sulfide to H2S in the liquid phase 
According to the law of dissolution equilibrium, Ks1 and Ks2 can be defined as follows, 𝐻ଶ𝑆 ⇌ 𝐻𝑆ି + 𝐻ା  ⟹   𝐾ௌଵ = [𝐻𝑆ି][𝐻ା][𝐻ଶ𝑆]  

𝑆ି ⇌ 𝑆ଶି + 𝐻ା  ⟹   𝐾ௌଶ = [𝑆ଶି][𝐻ା][𝐻𝑆ି]  

where [HS-], [H+], and [H2S] represent the molar concentrations of HS-, H+, and H2S. 
The soluble sulfide molar concentration was defined as [ST]: [𝑆ଶି] + [𝐻𝑆ି] + [𝐻ଶ𝑆] = [𝑆்] 
According to the charge balance equation:  [𝐻ା] = [𝐻𝑂ି] + [𝐻𝑆ି] + 2[𝑆ଶି] 

𝑝𝐻 = െ lg[𝐻ା]   ⇒   [𝐻ା] = 10ି௣ு 

𝑝𝐻 = െ lg 10ିଵସ[𝐻𝑂ି]   ⇒   [𝐻𝑂ି] = 10ିଵସ10ି௣ு ൎ 0 

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

[𝐻𝑆ି] + 2[𝑆ଶି] =  10ି௣ு  
[𝑆ଶି] + [𝐻𝑆ି] + [𝐻ଶ𝑆] = [𝑆்] 

𝐾ௌଵ10ି௣ு = [𝐻𝑆ି][𝐻ଶ𝑆]  

𝐾ௌଵ𝐾ௌଶሺ10ି௣ுሻଶ = [𝐻𝑆ି][𝑆ଶି][𝐻𝑆ି][𝐻ଶ𝑆] = [𝑆ଶି][𝐻ଶ𝑆] 
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1 + 𝐾ௌଵ10ି௣ு + 𝐾ௌଵ𝐾ௌଶ10ିଶ௣ு = [𝐻ଶ𝑆] + [𝐻𝑆ି] + [𝑆ଶି][𝐻ଶ𝑆] = [𝑆்][𝐻ଶ𝑆] 
[𝐻ଶ𝑆] = [𝑆்]1 + 𝐾ௌଵ10ି௣ு + 𝐾ௌଵ𝐾ௌଶ10ିଶ௣ு 

 


