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EXPERIMENTAL  

Formulas used for the calculation of specific surface area of Mo2C, guaiacol conversion, 

yield and specific yield to a product i, HDO ratio and carbon balance. 

• Surface area-weighted diameter of Mo2C (��̅): 

��̅���� = ∑ 
� · ���∑ 
� · ����  

Where, di is the diameter of Mo2C nanoparticles and Ni is the number of those Mo2C 

measured from STEM images. 

• Specific surface area of Mo2C on the catalyst (�����): 

�����  ����
� � = 6

8.9 · ��̅ ·  ���������  

Where, 8.9 is the Mo2C density (g/cm3), ��̅ is the surface area-weighted diameter 

calculated as described above and �����/���� is the mass of Mo2C per gram of catalyst.  

• Guaiacol conversion (XGua): 

 !"� �%� = $%,!"� − $(,!"�$%,!"�  ) 100 

Where, n0,Gua and nf,Gua are the initial and final moles of guaiacol in the feedstock and in 

the liquid product, respectively.  

• Yield to a product i (Yi; where i represents any of the products obtained from the 

guaiacol): 

,� �-.. %� =  � �� �%,!"� � ) 100 

Where, mi is the final weight of a product i in the reaction liquid and m0,Gua is the initial 

weight of guaiacol in the feedstock.  



• Specific product yield (SPYi; where i represents any of the products obtained 

from the guaiacol): 

�/,� 0 �12��12��3 = $� $��   

Where, ni and nMo are the final moles of a product i in the reaction liquid and the moles 

of Mo in the catalyst, respectively.  

• HDO ratio as the amount of oxygen removed from guaiacol: 

456 78.91 �%� = �$%,:; −  $(,:;$%,:; � ) 100 

Where, n0,Ox are the initial moles of oxygen in the feedstock and nf,Ox are the moles of 

oxygen in the product.  

• Carbon balance of all products, including the non-reacted guaiacol: 

< �%� =  $(,�$%,� )100 

Where nf,C are the moles of carbon in the product and n0,C are the moles of carbon in the 

guaiacol in the feedstock. 



Table S1. Product yield (wt. %) of the products measured in the liquid phase by GC 

after the HDO of guaiacol (conditions: 300 ºC, 20 bar of H2 and 2 h). 

Yield (wt. %) Carburization time (h) 
 1 2 4 6 18 
Cyclohex.+Benzene 3.95 15.18 8.53 10.83 24.52 
Anisole 3.14 11.23 5.22 2.41 1.98 
Phenol 12.65 12.13 11.23 18.24 4.43 
Methylcyclohexanol 1.59 1.79 1.45 2.68 12.47 
Cresol 1.86 0.61 1.12 0.77 2.95 
Xylenol 1.13 0.00 0.00 0.00 0.00 
Catechol 3.04 3.27 0.54 0.44 2.76 
Others  10.92 28.55 26.61 37.73 31.12 

 

  



 

Figure S1. XPS spectra of the catalyst carburized at 1, 2, 4, 6 and 18 h. 
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Figure S2. EDX performed to catalyst carburized at different times. 
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Figure S3. Mo2C crystallite size distribution of the catalysts carburized at 1, 2, 4, 6, and 

18h. 
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