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Figure S1. The top and side view of the optimized g-CN and the corresponding 

coordination information. 

  



 
 

Figure S2. Variations of temperature and energy as a function of the time for AIMD 

simulations of Ru/g-CN; insert is top view of the snapshot of atomic configuration. 

The simulation is run under 500 K for 10 ps with a time step of 1 fs. Gray, blue and 

dark green spheres represent the C, N and Ru atoms, respectively. 

 

  



 

 



 

Figure S3. The band structure of all TM/g-CN which we considered. 

 
  



 
 

Figure S4. Energy barrier profiles for HCOOH*− COOH* and HCOOH*− CO2* + 

H2O on the Ru/g-CN.  

 
  



 
Figure S5. Energy barrier profiles for HCOOH decomposition on the Ru/g-CN. 

 

  



 

 

 



 

 

Figure S6. The free energy diagram of FAOR on TM/g-CN along direct pathway. 


