














Fig. 1 Common types of N doping in carbon matrices 
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Fig. 2 Adsorption energy of acetic acid over metal/Np-CNTs (from this work) and pure 

metal facets (from our previous work [4]).



Fig. 3 Models of (a) Mo/CNT (b) Mo/Ng-CNT (c) Mo/Np-CNT (grey denotes carbon, 

green denotes Mo, blue denotes nitrogen, red denotes oxygen and white denotes 

hydrogen) 

Table 1 Adsorption energy of AcOH on (functionalised) CNTs 





Table 2 Adsorption energy of AcOH on Mo/N-CNTs with different configurations 



Fig. 4 Dissociation energy for each bond (blue font) in acetic acid free molecule 



Fig. 5 Reaction flow of the decomposition of AcOH over Mo/Np-CNT (Blue font denotes 

energy barrier and violet denotes reaction energy) 

Fig. 6



Fig. 6 Reaction flow of the decomposition of AcOH over Mo/Ng-CNT (Blue font denotes 

energy barrier and violet denotes reaction energy) 



Fig. 7



Table 3 Adsorption energy of FA onto Mo/N-CNTs with different configurations 

Fig. 7 FA molecule with cleavage energy barriers (blue font) in free molecule 



Fig. 8 Reaction flow of the decomposition of FA over Mo/Np-CNT (Blue font denotes 

energy barrier, and violet denotes reaction energy) 

Fig. 7



Fig. 9 Flow chart for the decomposition reaction of FA over Mo/Ng-CNT (Blue font 

denotes energy barrier and violet denotes reaction energy) 







Fig. 10 EDD analyses (threshold value: +/- 0.2 electrons/Å3) of the C-C bond structures 

with atomic charges on (a) Mo/Np-CNT (b) Mo/Ng-CNT. Red denotes electron 

enrichment and blue denotes electron loss 

Fig. 11 EDD analyses (threshold value: +/- 0.2 electrons/Å3) of the methyl groups with 

atomic charges on (a) Mo/Np-CNT (b) Mo/Ng-CNT.  Red denotes electron enrichment 

and blue denotes electron loss 



Fig. 12 EDD analyses (threshold value: +/- 0.2 electrons/Å3) of the hydroxyl groups 

with atomic charges on (a) Mo/Np-CNT (b) Mo/Ng-CNT. Red denotes electron 

enrichment and blue denotes electron loss 
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