
S1 

 

 



S2 

 

μ ·



S3 

 

 

 

 

 

 

 

 

 

 

 

Figure S2. ECSA-normalized LSVs of the EMF catalysts. 
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Figure S9. 3D representation for Sc3N@68H12 computed in gas phase. This structure was used to determine 

chemisorption free energy ΔGH* as ΔGH* = (1/m) E(M@C2nHm) – E(M@C2n) – m/2 E(H2) +0.24. 
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 Table S1. Comparison of the onset potential of Sc3N@D3(6140)-C68 with the state-of-the-art HER metal-
based molecular and LD catalysts. 

 

 

 

 

 

 

 

 

 

 

 Table S2. Comparison of the mass activity of Sc3N@D3(6140)-C68 with the state-of-the-art HER metal-based 
LD catalysts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LD nanohybrids 
Onset potential 

(mV vs RHE) 

Ref 

Mo2CTx/2H-MoS2 -150 14 

GD-WS2 2D-NH -210 15 

graphene/WS2/WO3 -96 16 

PAH@Rh-NSNSs/CNT -1 17 

Sc3N@D3(6140)-C68 -38 This work 

LD nanohybrids 
Mass activity 

(A·mg-1) 

Ref 

CoP NSs 1.51 18 

G-Pt4Ni/GF 2.25 19 

Ru/MWCNTs 3.75 20 

Pt/f-MWCNTs 18.75 21 

Sc3N@D3(6140)-C68 1.75 This work 
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Table S3. Energies and Free Energies (in eV) Computed for H2 Release from Hydrogenated Fullerenes.  

Compound ΔE(H2)a) ΔG(H2)a) 
-ΔGH* b) 

(m=2) 
-ΔGH* b) 

(m=12) 

C60H2  0.17 -0.37 -0.16 +0.06  

Sc3N@C68H2 0.37 -0.20 -0.06 +0.13 

Sc3N@C80H2 -0.05 -0.68 -0.27 -0.17 

a) Values for the Sc3N@C2nH2 -> Sc3N@C2n + H2 process; b) Determined as ΔGH* = (1/m) E(M@C2nHm) – 
E(M@C2n) – m/2 E(H2) +0.24. The lowest in energy adsorption sites are represented in Figure 4. The optimal 
location of H atoms for m=12 was obtained directly as neutral form see Figure S9.  
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