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Fig. S1 XRD patterns of Ru/AHC catalyst. 

During the activation process, the employment of NaOH introduced sodium ions into the 

system. Even after thorough washing with distilled water and ethanol, traces of NaOH might not 

have been completely eliminated. This residual NaOH could react with RuCl3, leading to the 

formation of sodium chloride (NaCl). 
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Fig. S2 XPS survey spectrum of (a)Ru/HC and (b)Ru/AHC catalyst. 

 

 

Fig. S3 CO2-TPD profiles of Ru/HC and Ru/AHC catalysts. 

 

Table S1 The chemical composition of Ru-species obtained from XPS analysis. 

Entry Catalyst Area proportion of Ru (0) Area proportion of Ru4+ R(0)/Ru4+ 

1 Ru/HC 21.88% 78.12% 0.28 

2 Ru/AHC 61.12% 38.88% 1.57 

 


