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Figure S1. Images of synthesized solid precursors; (a) Chitosan·(Cp2TiCl2), (b) PS-co-4-
PVP·(Cp2TiCl2), (c) Chitosan·(TiOSO4), (d) PS-co-4-PVP·(TiOSO4), (e) 

Chitosan·TiO(acac)2 and (f) PS-co-4-PVP·TiO(acac)2. 
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Figure S2. 
13C MAS NMR spectra of all macromolecular complexes and pure polymers. 

(a) pure chitosan, (b) chitosan-Cp2TiCl2, (c) chitosan-TiOSO4, (d) chitosan-TiO(acac)2, (e) 
pure PS-Co-4-PVP, (f) (PS-Co-4-PVP)-Cp2TiCl2, (g) (PS-Co-4-PVP)-TiOSO4 and (h) (PS-

Co-4-PVP)-TiO(acac)2. 
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(PS-Co-4-PVP)-TiO(acac)2 
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Figure S3. IR spectra of macromolecular complexes (black line) in comparison to pure 
polymers (red line), showing the shifting signals assigned to the complex formation. (a) 

chitosan-Cp2TiCl2, (b) (PS-Co-4-PVP)-Cp2TiCl2, (c) chitosan-TiOSO4, (d) (PS-Co-4-PVP)-
TiOSO4, (e) chitosan-TiO(acac)2 and (f) (PS-Co-4-PVP)-TiO(acac)2. 
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Figure S4. TG/DTA curves of macromolecular complexes. 
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Figure S5. PXRD patterns for pyrolytic products from precursors (I)-(VI) at 500, 600, 700, 

800°C. 
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Figure S6. Diffuse Reflectance from different TiO2 nanostructures 
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Figure S7. Tauc diagram from different TiO2 nanostructures. 
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Figure S8. Degradation curves of MB in presence of all TiO2 nanostructures. 
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Figure S9. Normalized concentration changing of MB as a function of time for all TiO2 
photocatalyst obtained by precursors (I)p-(VI)p at different temperatures. 
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Figure S10. The pseudo-first-order kinetic of photocatalytic reactions for MB degradation 
process using different TiO2 nanostructures. 
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Principal Component Analysis: phase. size. morphology  
 
Analysis of the values and eigenvectors of the correlation matrix 

 

Valor propio  1,6687  0,8652  0,4662 

Proporción     0,556   0,288   0,155 

Acumulada      0,556   0,845   1,000 

 

 Phase   size morphology 

Variable      PC1     PC2     PC3 

phase       0,573  -0,591   0,568 

size        0,665  -0,070  -0,744 

morphology  0,479   0,803   0,353 

 

 

 

 

 

Figure S11. Statistical study using Principal Component Analysis of the three factors 

 

 

 

 



S-26 

 

Table S1. Anatase/rutile quantification for the pyrolytic precursors at several temperatures 
where the mixture was observed. 

 

Pyrolytic precursors Temperature (°C) % ANATASE % RUTILE 

TiO2-M-(I)p 600 88.10 11.9 
TiO2-M-(I)p 700 82.76 17.24 
TiO2-M-(II)p 800 64.01 35.99 
TiO2-M- IV)p 700 77.97 22.03 
TiO2-M- IV)p 800 68.35 31.65 
TiO2-M-(V)p 700 54.94 45.06 
TiO2-M-(V)p 800 63.41 36.59 
TiO2-M-(VI)p 600 93.79 6.21 
TiO2-M-(VI)p 700 34.00 66.00 

 

 

Figure S12. Effect of pH on MB (1X10-5M) discoloration using our best TiO2 
photocatalyst and TiO2 P25 
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