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1. Hydrocracking pathways of anthracene 
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Scheme S1 Hydrocracking pathways of anthracene; (A) hydrocracking from terminal ring and (B) 

hydrocracking of anthracene from central ring 
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2. Experimental  
 

Preparation of the NiFe catalyst:  The NiFe catalyst was prepared using the 

method reported in the literatureS1. Briefly, NiO and Fe2O3 with molar ratio of 1:1 

were supported on dealuminated Y zeolite to get the NiFe catalyst. The mass ratio of 

the metal oxides and the support Y zeolite was 1:20. In this work, the supported 

catalyst is denoted as NiFe.  

XRD patterns of the catalysts  The XRD pattern of the NiFe-based catalyst is 

presented in Figure S1(a). The (111), (200) and (220) peaks are attributed to the 

characteristic peaks of NiO, and (012), (104) and (110) peaks belong to hematite. 

Other peaks are corresponding to the peaks of dealuminated Y zeolite. The XRD 

pattern of the HZSM-5 is given in Figure S1(b), which is consistent with that in the 

JCPDS database. 
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Figure S1. XRD patterns of the NiFe-based catalyst(a) and HZSM-5(b)  

 

Structural parameters of the HZSM-5 The structural parameters of the HZSM-5 

measured by the N2 adsorption-desorption isotherm method are given in Table S1. 

The BET surface area was calculated from BET equation. The pore size distribution 

was calculated using Original Density Functional Theory. 

Table S1 Structural parameters of HZSM-5(Si/Al molar ratio=15) 

Sample 
BET surface Area 

(m2/g) 

Pore volume 

(cm3/g) 

Average pore 

width 

(nm) 

HZSM-5 359.4  0.064 5.0  
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3. Chemical structures of nitrogen compounds in our work 
 

Table S2 Chemical structures of nitrogen compounds used 

Name 2-methyl 

imidazole 

pyrrole pyridine 2-methyl 

pyrazine 

Structural 

formula 

N

N
H  

H
N

 

N

 
N

N

 

 

4. Identification of the main products under different reaction conditions 

   Figure S2 presents the GC-MS spectra of the hydrocracking products of 

anthracene at 415oC. The main compounds include 2-methyl imidazole, ethyl 

biphenyl, dihydrophenanthrene, sym-octahydrophenanthrene, 

sym-octahydroanthracene, tetrahydroanthracene, alkylnaphthalenes, alkyltetralin. 

 

 

Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012



 

5 
 

Line#: 1 

 

 
 
 

Line#: 2 

 

 
 

Line#: 3 

 

 
 
 
 
 
 

Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012



 

6 
 

Line#: 4 

 

 
 

Line#: 5 

 

 
 

Line#:6 

 

 
 
 
 
 
 
 

Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012



 

7 
 

Line#: 7 

 

 
 

Line#: 8 

 

 
 

Line#: 9 

  

 
 
 
 
 
 
 

Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012



 

8 
 

Line#: 10 

 

 
 

Line#: 11 

 

 
 

Line#: 12 

 
 

 
 
 
 
 
 

Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012



 

9 
 

Line#: 13 

 

 
 

Figure S2. GC-MS spectra of the main products for hydrocracking of anthracene at 415oC. 

Reaction conditions: anthracene 0.05 g, NiFe 0.003 g, HZSM-5 0.013 g (Si/Al molar ratio=15), 

sulfur 0.06 g, formic acid 0.5 mL, 2-methyl imidazole 0.012 g, reaction time 2.5 h, reaction 

temperature 415oC, volume of the reactor 5 mL.  
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