
 
 

Supplementary Materials 
 
 

Table S1 shows the surface, pore volume, and Ni nanoparticle 
content of the unmodified Ni/BC catalysts and the sulfuric acid 
activated biochar catalyst. Figure S1 shows the TEM morphology of the 
catalyst surface, structure, the size of nickel nanoparticles and their 
distribution on the surface of Ni/BC catalyst following sulfuric acid 
activation of biochar itself. The chemical structure and function groups 
on the surface of the developed catalyst (Ni/BC) based on FTIR is 
shown in Figure S2. CO2-TPD profile is shown in Figure S3. 

Table S1. Surface area, pore volume and Ni nanoparticle content. . 

Catalyst Surface Area  
(m2g−1) 

Pore Volume  
(cm3g−1) Ni Content (%) 

Ni/BC  74.8  0.1  15.1  
Ni/BC (H2SO4 acid activated)  353.5  0.3  14.7  

 

  
Figure S1. TEM analysis and histograms of the Ni metal nanoparticle sizes of 
Ni/BC. 

 



 

 

 
Figure S2. FT-IR spectra of biochar and biochar (H2SO4), and their corresponding Ni catalysts. 

 
Figure S3. CO2-TPD profile of raw Ni/biochar and sulfuric acid activated biochar Ni/BC catalysts. 
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