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Figure S1: Reaction mechanism of fourth step (reaction 9).
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Figure S2: Co-adsorbed structure of H,O and BH; on Ag(111) surface.




Catalytic Cycle: Desorption of ions

"BH3(OH)™ + “BH}—>BH;3(0H),, + "BH}
AG® =-0.39 eV

"BH3(0H)™ + "BH,— BH;(OH)™ + BH,,

AG®=—1.10 eV
“BH,(OH); + *BH;—BH,(0H),,, + 'BH,
AG® =-0.67 eV

"BH,(OH); + "BH ;- "BH,(0H); + BH,,

AGY =—1.23 eV
"BH(OH), + "BH,>BH(OH),, + "BH,

AG® = 0.26 eV

“BH(OH), + *BH;~ "BH(OH), + BH,,

AG® = 0.48 eV
“BH(OH); + *BH;—BH(OH);,, + 'BH,

AG® =-0.58 eV

"BH(OH)3 + "BH,— "BH(OH)3 + BH,,

AG® =-1.13 eV
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"B(OH); + "BH;—>B(OH),o,+ "BH} (s9)

AG® =-0.56 eV
“B(OH), + "BHy—~"B(OH); + BH,, (s10)
AG® =-1.05 eV

"BHEE4(OH) ™ + *BHE,(0H);—*BHRE;(0H) ™ + BH,(0H)3 4 (s11)
AG® =-0.700 eV
“BHEE;(0OH) ™ + “BHE,(0H);— BH; (OH) g + *BH,(OH); (s12)

AG® =— 0.468 eV

“BHEE;(0H) ™ + "BH(OH),~ "BHBE;(0H) ™ + BH(OH), (s13)
AG® =0.429 eV

“BHEE;(0H) ™ + "BH(OH),~ BH4(0H) 4y + “BH(OH), (s14)
AG’ =133 eV

*BHEE,(0H)™ + "BH(OH)3— "BHB@3(0H)™ + BH(OH)3 4, (515)

AG® =-0.386 eV
*BHEE3(0H) ™ + *BH(OH)3— BH3(0H) ;) + *BH(OH)j (s16)

AG® =-0.212 eV



“BH3(0H) ™ + *B(OH);~ "BH3(0H)~ + B(OH),,) (s17)
AG® =-0.63 eV
*BHy(OH)™ + "B(OH);~ BH3(0H),, + “B(OH); (s18)

AG® =-0.40 eV



