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Figure S1. FT-IR spectra of SBA-15 and N-SBA-15 
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Figure S2. FT-IR spectra of four precursors Nij@N-SBA-15 (j = Ac, Nt, Cl, or Sl) 



4 

 

Table S1. FT-IR peaks of SBA-15, N-SBA-15 

Samples ʋ SiO-H 

str.  ( ▲) 

(cm-1) 

ʋ SiO-H 

deform. ( ∆) 

(cm-1) 

ʋ SiO-H 

bend. (□) 

(cm-1) 

ʋ Si-O 

sym.  ( ●) 

(cm-1) 

ʋ Si-O 

asym. (■) 

(cm-1) 

ʋ CH2 

(APTES) 

(○) (cm-1) 

ʋ N-H 

out-plane 

bend. (♦) 

(cm-1) 

ʋ N-H 

in-plane 

bend. ( ◊) 

(cm-1) 

SBA-15 3464 1633 996 798 1056 - - - 

N-SBA-15 3428 1637 970 794 1042 2932 730 1550 
str.: stretching; bend.: bending; sym: symmetric; asym.: asymmetric. deform.: deformation. 

 

 

Table S2. FTIR data of the catalyst’s precursors [Ni]i@N-SBA-15, SBA-15 and N-SBA-15 

Samples ʋ SiO-H str. 

( ▲) 

(cm-1) 

ʋ SiO-H 

deform.. 

(∆) (cm-1) 

ʋ SiO-H 

bend. (□) 

(cm-1) 

ʋ Si-O  

sym. ( ●) 

(cm-1) 

ʋ Si-O  

asym. (■) 

(cm-1) 

ʋ CH2 

(APTES)  

 (○) (cm-1)   

ʋ N-H  

out-plane 

bend. (♦) 

(cm-1)  

ʋ N-H  

in-plane  

bend. ( ◊) 

(cm-1) 

SBA-15 3464 1633 996 798 1056 - - - 

N-SBA-15 3428 1637 970 794 1042 2932 730 1550 

C
a
ta

ly
st

s 

P
re

cu
rs

o
rs

 [Ni]Ac@N-SBA-15 3442 1626 975 798 1046 2934 734 1539 

[Ni]Nt@N-SBA-15 3442 1630 975 798 1049 2932 727 1535 

[Ni]Cl@N-SBA-15 3435 1626 978 795 1053 2929 734 1511 

[Ni]Sl@N-SBA-15 3417 1630 978 791 1053 2939 734 1527 

str.: stretching; bend.: bending; sym: symmetric; asym.: asymmetric; deform.: deformation. 
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Figure S3. TGA (a) and DTA (b) analysis of precursors [Ni]i@N-SBA-15 

(i = Ac, Nt, Cl and Sl) 
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Figure S4. Effect of narrowed pores in the SBA-15 structure on the isotherm shape. [53] 
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Figure S5. Particles diameter distribution in NiOCl@SBA-15 
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Figure S6. Reusability of bulk NiO powder as a catalyst in the oxidation of CXN 

with m-CPBA. 

 


