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Figure S1: Most stable molecular structures of Sg and Al,S, (x = 3, 6, 12 and 18) representing
non-equivalent sulfur atoms and their corresponding S-S and Al-S bond distances.
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Figure S2: Top views of binding configurations (a) Al,Ss, (b) Al+AlS; and (¢) Al+AI+S; on Cu-
BHT surface.
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Figure S3: Top and side views of binding configurations of EMIM*AICI, electrolyte on (a) Cu-
BHT monolayer, and (b) graphene surfaces.
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Figure S4: Total energy vs time plot of (a) EMIM*AICl, electrolyte, (b) EMIM*AICl, /Al S;s,

(c) EMIM*AICI, /Al S+,, and (d) EMIM*AICI,/Al,Se for 2 ps AIMD simulations.
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Figure SS: Side view of the optimized configuration with maximum stable loading of Al,S;
molecules on (a) Cu-BHT bilayer and (c) Cu-BHT trilayer surfaces. Here, for the clear
understanding, the sulfur atoms of Al,S; molecules and Cu-BHT monolayer surface are shown in
orange and yellow colors, respectively.
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