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Figure S1. DRIFT spectra of native SBA-15 Before and after extraction. 
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Figure S2. DRIFT spectra of metal oxide on mesoporous silica before and after 

calcination  
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Figure S3. DRIFT spectra of metal-loaded SBA-15  
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Figure S4. a) and b) 29Si MAS NMR and CP MAS spectra of the calcined SBA-

15_EXT 
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Figure S5. C1) 13C MAS NMR of SBA-15_EXT and C2) 13C MAS NMR of SBA-15 
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Figure S6. TGA spectra of the materials before and after calcination 
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Figure S7.  Photos of the suspension 

 

 

 

Figure S8.  N2 adsorption-desorption of 5%Co@SBA-15-CAL 
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Figure S9. Wide-angle XRD of 5%Co@SBA-15, 5%Ni@SBA-15 and 5%Fe@SBA-15 

versus pristine SBA-15_EXT 

 

Figure S10. XPS spectra of 5%Co@SBA-15 
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Figure S11.  RAMAN 

 

Figure S12.  UV-visible spectra of SBA-15_EXT and x%M@SBA-15 
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Figure S13. Tauc plot 
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Figure S14. N2 adsorption-desorption isotherms of 2.5%Co@SBA-15, 5%Co@SBA-15, 
7.5%Co@SBA-15 and SBA-15_EXT. 
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Figure S15. DRIFT spectra of 5%Co@SBA-15 before and after trimethylsilylation 

 

Figure S16. Solid state MAS 13C NMR of 5%Co-SBA-15-SiMe3 

 

 

 

 

4000 3500 3000 2500 2000 1500 1000 500

20

40

60

80

100

120

C-H

T
ra

n
s
m

it
ta

n
c
e
 (

%
)

Wavenumber (cm-1)

 5%Co@SBA-15_SiMe3

 5%Co@SBA-15

Si-C

Si-O-Si

H-O-H



S15 
 

Figure S17. DRIFT spectra of (a) SBA-NH2_EXT, (b) SBA-NNH2_EXT, (c) SBA-

NNNH2_EXT and (d) SBA-SH_EXT before and after soxhlet extraction  
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Figure S18. SEM images of SBA-OH_EXT, SBA-NH2_EXT, SBA-NNH2_EXT, 

SBA-NNNH2_EXT and SBA-SH_EXT 
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Figure S19. N2 adsorption-desorption isotherms of SBA-NH2_EXT, SBA-

NNH2_EXT, SBA-NNNH2_EXT and SBA-SH_EXT 
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Figure S20. Zeta potential of 7.5%Co@SBA-15  

 

 

 

 

 

 

Figure S21. DRIFT of 5%Co@SBA-15 before and after adsorption 
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Figure S22. Adsorption of concentrated tetracycline solution (10-3 mol.L-1)  

 

 

Figure S23. Adsorption versus photo-catalysis of concentrated tetracycline solution  
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Figure S24. Total organic content   
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 Steps TOC % Cdeg (%) 

Initial (t=0 h) 0.59 0 

After 3h of adsoption 0.39 35 

After 3h of irradiation ≈0 ≈ 100 
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Table S1. TGA curve of metal-loaded mesoporous materials before and after thermal 

treatment  

 

Samples T 10 % char residue 

5%Co@SBA-15 94 83 

5%Ni@SBA-15 315 87 

5%Fe@SBA-15 285 87 

5%Co@SBA-15_EXT 112 72 

5%Ni@SBA-15_EXT 220 65 

5%Fe@SBA-15_EXT 163 64 

 

Table S2. Textural characterization of 2.5%Co@SBA-15, 5%Co@SBA-15 and 
7.5%Co@SBA-15  

 

 

Samples 

Nitrogen sorption isotherms 

SBET 

( m2.g-1) 

Vmesop (ml/g) Pore diameter (A°) 

2.5%Co@SBA-15 753 0.95 62 

5%Co@SBA-15 722 0.93 69 

7.5%Co@SBA-15 654 0.87 61 
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Table S3. Textural characterization of modified SBA-15 

 

 

Samples 

Nitrogen sorption isotherms 

SBET  ( m2.g-1) Vmesop (ml/g) Pore diameter (A°) 

SBA-NH2_EXT 448 0.5 52 

SBA-NNH2_EXT 441 0.53 52 

SBA-NNNH2_EXT 478 0.54 49 

SBA-SH_EXT 618 0.66 67 

 

 

Table S4. Comparison of the adsorption performance of tetracycline: materials reported 

in the literature vs. our material  

 

Materials  [TC] 

(mg/l 

pH Equilibrium 

Time 

Qm (mg/g) References 

Cu/SBA-15 50  7 1200 min 961.54 1 

SBA-15@NU-
1000 

40 3-10 10 min 424 2 

Fe30SBA-15 100  7 36 h 41.7 3 

Fe-SBA15 48,09  5 24h 74.95 4 

PGOSBA 100 7 16h 29.2 5 
5%Co@SBA-15 48.09  

480.9  
7 
7 

180 min 
180 min 

41.31 
331.821 

This work 
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Table S5. Table of photocatalytic efficiency in tetracycline degradation: literature vs. 

our results 

 

Materials  [TC] (mg/l) pH Time % reduction References 

(SBA-15)/CeO2 192.36 7 90 min 90.18 % 6 

g-C3N4(3.0) /W-
SBA-15 

48.09 - 160 min 98.2 % 7 

B-g-C3N4/SBA-15 20  - 120 min 93.74 % 8 

mpg-C3N4 20  - 60 min 86% 9 

Gr5- SBA/TiO2 50  - 30 min 89 %  10  
5%Co@SBA-15 480.9 - 420 min 85 % This work 
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