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Table S1. Band gap energy (Eg) calculated from the plots of (αhν)2 versus (hν), using the 

Tauc’s Plot method. 

Sample Band gap energy (eV) 

TiO2 (P-25) 3.17 

SnP  2.79 

SnP-TiO2 nanotubes (SnP-TNTs) 2.37 and 3.02 

TNFs 3.04 
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Table S2. Photodegradation efficiency of MB dye using different photocatalysts. 

Photocatalysts Rate constant (min−1) References 

Polyaniline 0.0181 [1] 

Polyaniline/ZnO 0.0241 [1] 

CdO 0.0051 [2] 

CdO/PANI  0.0197 [2] 

Fe0.01Ni0.01Zn0.98O 0.0204 [3] 

Fe0.01Ni0.01Zn0.98O/PANI 0.0224 [3] 

TiO2-Fe3O4-Bentonite 0.0324 [4] 

TiO2/rGO 0.0045 [5] 

TiO2/rGO/Ag 0.0170 [5] 

Nano-Metallic Particles 0.0390 [6] 

P2ABSA/TiO2 0.0138 [7] 

TiO2/ poly-o-phenylenediamine 0.0098 [8] 

Anatase TiO2 0.0090 [9] 

TiO2/GO0.4  0.0520 [9] 

TiO2 NPs 0.0180 [10] 

ZnO/NiFe2O4 0.0289 [11] 

CdS 0.0120 [12] 

Bi2WO6 0.0150 [12] 

Bi2WO6–CdS 0.0220 [12] 

PVA-assisted Bi2WO6–CdS 0.0240 [12] 

Li0.9Ta0.8W0.25O3  0.0401 [13] 

Fe2O3/graphene/CuO 0.0725 [14] 

PVDF/GO/ZnO 0.0220 [15] 

MoS2/TiO2 0.0190 [16] 

Pristine CeO2  0.0121 [17] 

rGO(1.0 wt%)–TiO2 0.0762 [18] 

Fe2TiO5 0.0160 [19] 

MnTiO3 0.0052 [20] 

Nitrogen doped SrTiO3 0.0149 [21] 

Chitosan bi-metal oxide 0.0696 [22] 

Eu0.5/Bi2SiO5  0.0107 [23] 

CuO/GO 0.0741 [24] 

ZnO Nanorods 0.0060 [25] 

ZIF-8 0.0056 [26] 

ZIF-8/NDCQDs 0.0103 [26] 

Peroxymonosulfate/Mn3O4  0.0050 [27] 

Au-TiO2 0.0067 [28] 

p-CuFe2O4  0.0071 [29] 

n-SnO2/p-CuFe2O4  0.0167 [29] 

Bi-Fe/TiO2 0.0120 [30] 

CS-TiO2 NPs 0.0398 [31] 

Fe-Co-SiO2/H2O2 0.0630 [32] 

CuO/CuS/MnO2 0.0220 [33] 

ZnP-SnP-ZnP triad nanostructure 0.0280 [34] 

SnP-Ag MOF 0.0200 [35] 

SnP 0.0011 this study 

TiO2 (P-25)  0.0034 this study 

TNFs 0.0067 this study 

SnP-TNTs 0.0277 this study 

 



6 

 

Figure S1. Determination of band gap energy of SnP, SnP-TNTs, TNFs, and TiO2. 

 

 

 

 

 

 

 

 

 

 

 

Figure S2. Fluorescence spectra of SnP and SnP-TNTs in Nujol (ex = 550 nm). 
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Figure S3. XPS spectra of SnP-TNTs and TiO2 (P-25). Deconvoluted profiles of the O 1s, Ti 

2p, C 1s, and Sn 3d core levels. 

 

 

 

Figure S4. TGA curves of SnP, TiO2 (P-25), TNFs, and SnP-TNTs. 
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Figure S5. N2 adsorption-desorption isotherms of SnP-TNTs and TNFs (right); 

corresponding pore size distribution curve (left). 

 

 

Figure S6. Enlarged FE-SEM and TEM images for SnP-TNTs. 
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Figure S7. Energy dispersive X-ray spectroscopy (EDS) elemental maps (C, N, O, Ti, and 

Sn) of SnP-TNTs derived from TEM analysis. 
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Figure S8. Time-dependent adsorption ratios for MB dye using SnP, TiO2 (P-25), SnP-TNTs, 

and TNFs. 

 

 

 

Figure S9. Visible light-driven photocatalytic degradation of MB dye in aqueous solution 

using SnP-TNTs. 
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Figure S10. Comparative kinetics of photocatalytic degradation of MB dye under visible light 

irradiation using SnP, TiO2 (P-25), SnP-TNTs, and TNFs as photocatalysts. 

 

 

 

 

Figure S11. Comparison of MB dye degradation in the presence of different SnP-TNTs (SnP 

concentration relative to TiO2 P-25). 
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Figure S12. Cyclability of the composite photocatalyst SnP-TNTs in the degradation of MB 

dye. 

 

 

 

Figure S13. TEM of composite photocatalyst SnP-TNTs, before and after the MB dye 

degradation experiment. 
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Figure S14. Temperature-dependent degradation of MB Dye in the presence of composite 

photocatalyst SnP-TNTs. 

 

 

 

Figure S15. Effect of pH on the degradation of MB dye in the presence of the composite 

photocatalyst SnP-TNTs. 
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Figure S16. Effect of initial concentration of MB dye on degradation experiments using 50 mg 

of composite photocatalyst SnP-TNTs. 

 

 

 

Figure S17. Photocatalytic degradation of MB dye in aqueous solution by the composite 

photocatalyst SnP-TNTs with different scavengers under visible light irradiation ([Na2-

EDTA]0 = [p-BQ]0 = [NaN3]0 = [tBuOH]0 = 1 mM, pH 7.0, T = 298 K). 
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Figure S18. Photocatalytic activities of SnP-TNTs at different wavelengths for the 

degradation of MB dye. 

 

 

 

Figure S19. ESI-MS spectrum (positive ion mode) of the reaction mixture of MB dye with 

the composite photocatalyst SnP-TNTs after 60 min of visible light irradiation. 
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Figure S20. Possible intermediates in the degradation pathway of MB dye in the presence of 

composite photocatalyst SnP-TNTs. 
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