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Figure S1. SEM images of the catalyst supports.

Figure S2. Atomic resolution HAADF/STEM image of the Cu/PCN catalyst after the reaction 

(Titan 60-300). 
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Figure S3. Low resolution a) TEM and b) HAADF/STEM images of the Cu/N-PCN catalyst 

after the reaction (Titan 60-300).
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Figure S4. Cu 2p3/2 XPS spectra of the Cu/TEGO catalyst before the reaction.
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Figure S5. a),b),c),d) Models of binding of a Cu atom to the N-doped graphene fragments 

obtained after optimization at the PBE/LACVP level. White color indicates C, dark blue – N, 

yellow – H, and brown – Cu. The interaction energy of the Cu atom and NBO charge on it are 

indicated.
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Figure S6. a),b),c),d) Models of binding of a Cu atom to the N-doped graphene fragments 

obtained after optimization at the PBE/LACVP level. White color indicates C, dark blue – N, 

yellow – H, and brown – Cu. The interaction energy of the Cu atom and NBO charge on it are 

indicated.

Figure S7. Formic acid conversion – temperature dependences for the Cu catalysts in the first 

and second heating cycles in formic acid (2 K min-1).


