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a)                                                      b) 

             

 

Figure S1: Solution of alkali lignin in a) ethylene glycol and in b) alkaline water. 
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a)                                                b) 

 

 

 

 

 

 

 

Figure S2: (a) Suspension of clusters 1-A (with rutile) in glass tube; (b) light microscope 

picture of clusters 1-A powder made with rutile (2x of magnification) 

 

 

 

 

a)                                               b) 

                                                                                                                               

                                                                                                                                   

Figure S3: (a) Suspension of clusters 1-B (with rutile) in glass tube; (b) light microscope 

picture of clusters 1-B powder made with rutile (2x of magnification) 
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a)                                                      b) 

                                      

 

Figure S4: (a) Suspension of clusters 1-A (with anatase) in glass tube; (b) light microscope 

picture of clusters 1-A powder made with anatase (2x of magnification) 

 

 

 

 

                                     

 

Figure S5: (a) Suspension of clusters 1-B (with anatase) in glass tube; (b) light microscope 

picture of clusters 1-B powder made with anatase (2x of magnification) 
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Figure S6: Representative IR spectra of TiO2 alone (top), lignin alone (middle) and the TiO2-

lignin mixture(bottom). 

  



 

6 

 

 

  a)                                                                       b) 

     

 

   c)                                                                       d)   

    

 

 

Figure S7: XRD overlap between a) A clusters (red)/TiO2 anatase (blue) b) B clusters 

(red)/TiO2 anatase (blue) c) A clusters (red)/TiO2 rutile (blue) d) B clusters (red)/TiO2 rutile 

(blue) 
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a)                                                                          b) 

 

 

 

 

 

 

Figure S8: XRD list peaks of TiO2 anatase, a) and TiO2 rutile, b) 
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Figure S9: Light microscope images of TiO2 powder: a) anatase and b) rutile.  

a) 

b) 
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Figure S10: Light microscope image of alkali lignin powder. 
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Figure S11: TEM images of TiO2 anatase nanoparticles. 
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Figure S12: TEM images of TiO2 rutile nanoparticles. 
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Figure S13: TEM images of alkali lignin. 
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Figure S14: TEM images of clusters 1-A with TiO2 rutile (bar 100 nm). 

 

  



 

14 

 

 

     

 

     

 

Figure S15: TEM images of clusters 1-B with TiO2 rutile (bar 100 nm). 
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                       a) 

         
 

                       b) 

           
 

 

Figure S16: Representative SEM images of the anatase (a) and rutile (b) at different 

magnification  
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Figure S17: Representative SEM images of lignin acquired at different magnification, as 

indicated 
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Figure S18: SEM images of cluster A containing anatase, acquired at different magnification 
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Figure S19: SEM images of cluster A containing rutile, acquired at different magnification 
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Figure S20: SEM images of cluster B containing anatase, acquired at different magnification 
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Figure S21: SEM images of cluster B containing rutile, acquired at different magnification 
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Figure S22: Polished sample, cluster A with anatase 

  



 

22 

 

 

 

 
 

 

Figure S23: Polished sample, cluster A with rutile 
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Figure S24: Polished sample, cluster B with anatase 
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Figure S25: Polished sample, cluster A with rutile 
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Figure S26: Microanalysis of clusters  A containing anatase 
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Figure S27: Microanalysis of clusters  B containing anatase 
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Figure S28: Microanalysis of clusters  A containing rutile 
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Figure 29: Microanalysis of clusters  B containing rutile  
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Figure S30: Microanalysis of section of clusters A with anatase 
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Figure S31: Microanalysis of section of clusters B with anatase  
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Figure S32: Microanalysis of section of clusters A with rutile  
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Figure S33: Microanalysis of section of clusters B with rutile 
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a) b) 

 

 

 

 

 

 

 

Figure S34: 
1
H NMR of clusters’ supernatant after irradiation (313 nm, 24 h): a) from cluster 

A and b) from cluster B 
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a) 

 

  b) 

 

 

Figure S35: a) GC-MS chromatogram (TIC) of cluster B supernatant (chloroform extract) 

after irradiation at 313 nm; b) mass spectrum of vanillin appearing at 10.16 sec in the TIC 

chromatogram. 
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Figure_S36: Time course of transformation of 2-propanol at 310 nm; reactions performed in 

presence of cluster A containing rutile (empty squares), cluster B containing anatase (empty 

triangles), cluster B containing rutile (empty circles), cluster A containing anatase (empty 

rhombs), a simple mixture lignin/TiO2
-
rutile (+), a simple mixture lignin/TiO2

-
anatase (X), 

rutile (full circles), anatase (full squares). 
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             a)        b) 

  

 

             c)                                                               d) 

  

 

             e)  

 

 

Figure S37: 
1
H NMR (in D2O) of: a) tiglic acid; b) tiglic acid irradiated at 313 nm for 6h; c) 

tiglic acid + anatase irradiated at 313 nm for 6h; d) tiglic acid+ rutile irradiated at 313 nm for 

6h;  e) tiglic acid+alkali lignin irradiated at 313 nm for 6h 
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Figure S38: UV-vis spectrum of alkali lignin in aqueous solution at alkaline pH (NaOH). 

 


