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SUPPLEMENTARY MATERIALS 

PXRD patterns 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

Figure S1. (a) PXRD patterns of USY-CH-Ni-oc-X samples, prepared via impregnation of USY zeolite with Ni octanoate 

solution diluted in cyclohexane (see experimental section); X : (3) 5000 ppm Ni, (6) 20000 ppm Ni,  (7) 50000 ppm Ni, 

and (b) Enlarged view in the range 35-70o 2θ. The patterns of NiO (blue pattern) and NiAl2O4 (red pattern) are also shown 

for comparison.  
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Figure S2. FTIR spectra of representative Ni-impregnated materials: SiO2-CH-Ni-oc-5 (1.5 wt.% Ni), Al2O3-

CH-Ni-oc-7 (10 wt.% Ni), USY-CH-Ni-oc-6 (2 wt.% Ni). The spectra of bulk NiO, NiAl2O4/NiO, silica gel, 

γ-Al2O3 and USY zeolite, are also included for comparison. 

 

 

 

 

 



SEM images and point EDS microanalysis  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S3. Representative SEM images and point EDS microanalysis data of Ni-loaded FCC catalyst: BLF-CAT-4  

with 10,000 ppm Ni 

Element 
Atomic (%),  
average value 

Range 

Al K 37.3 33.4 – 43.4 

Si K 60.9 55.7 – 65.1 

Ni K 0.8 0.4 – 1.2 

La L 0.7 0.2 – 1.1 



 

 

 

 

 

Figure S4. Representative SEM images and point EDS microanalysis data of Ni-loaded FCC catalyst: BLB-CAT-4 

(containing also boron) with 10,000 ppm Ni 

 

 

Element 
Atomic (%),  
average value 

Range 

Al K 36.2 35.3 – 37.7 

Si K 61.6 59.7 – 62.9 

Ni K 1.0 0.7 – 1.2 

La L 1.2 1.0 – 1.6 



 

 

 

 

 

 

 

Figure S5. Representative SEM images and point EDS microanalysis data of equilibrium FCC catalyst: B-CAT-2M 

(4327 ppm Ni) 

 

 

 

 

 

 

 

Element 
Atomic (%),  
average value 

Range 

Al K 36.8 34.1 – 40.3 

Si K 63.3 53.9 – 78.6 

Ca K 2.5 1.4 – 5.8 

Ti K 2.8 2.8  

V K 0.6 0.6 

Fe K 1.2 0.7 – 2.5 

Ni K 0.7 0.3 – 1.3 

La K 1.4 0.5 – 2.6 

Mg K 3.1 1.3 – 6.3 



 

 

 

 

 

Figure S6. Representative SEM images and point EDS microanalysis data of equilibrium FCC catalyst: B-CAT-5M 

(5141 ppm Ni) 

 

  

 

 

 

 

Element 
Atomic (%),  
average value 

Range 

Al K 33.2 32.7 – 33.5 

Si K 61.0 59.1 – 63.8 

Ca K 0.5 0.5 

Ti K 1.4 1.1 – 1.8 

Fe K 1.4 1.3 – 1.4 

Ni K 0.5 0.3 – 0.8 

La K 0.4 0.1 – 0.7 

Mg K 0.9 0.9 



EDS elemental mapping of flat cross-sections  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S7. SEM image and EDS elemental mapping of representative Ni-impregnated USY zeolite sample: USY-CH-

Ni-oc-4 (10,000 ppm Ni) 

 

 

 

 

Element Atomic (%)

Al K 11.2

Si K 88.0

Ni K 0.9

Total 100.0



Figure S8. SEM image and EDS elemental mapping of representative Ni-loaded FCC catalyst: BLF-CAT-4 with 

10,000 ppm Ni 

Element Atomic (%)

Mg K 0.4

Al K 34.6

Si K 61.6

V K 0.1

Fe K 0.1

Ni K 2.7

Sb L 0.1

La L 0.4

Total 100



Figure S9. SEM image and EDS elemental mapping of representative Ni-loaded FCC catalyst: BLB-CAT-4 (containing 

boron) with 10,000 ppm Ni 

Element Atomic (%)

Mg K 0.1

Al K 35.1

Si K 61.1

V K 0.2

Fe K 0.8

Ni K 2.5

Sb L 0.1

La L 0.1

Total 100



Figure S10. SEM image and EDS elemental mapping of equilibrium FCC catalyst: B-CAT-2M (4327 ppm Ni)  

 

Element Atomic (%)

Na K 0.1

Mg K 0.6

Al K 36.2
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 Temperature programmed reduction with H2 (TPR-H2)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S11. TPR-H2 profile of Al2O3-CH-Ni-oc-7 sample containing 200,000 ppm Ni  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S12. TPR-H2 profile of USY-CH-Ni-oc-7 sample containing 50,000 ppm Ni  
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