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Figure S1 20 

 21 

Fig. S1. Schematic representation of six-channel photoreactor used for dye-22 
degradation experiments to determine stability of the catalyst coated glass beads 23 
(either TiO2, g-C3N4, or TiO2+g-C3N4). 24 

 25 

 26 

 27 

 28 

 29 

 30 

 31 

 32 

 33 

 34 

 35 



Figure S2 36 

 37 

Fig. S2. Additional climatic information for conditions during the solar 38 
degradation study conducted in Fortaleza, Brazil in October 2019. Temperature, 39 
humidity and windspeeds are presented for the 96 h duration of the experiment.    40 



Figure S3 41 

 42 

 43 
Fig. S3. Photocatalytic destruction of MC-LR under simulated sunlight irradiation: 44 
Zoomed in section of the initial degradation over the first two minutes. Initial 45 
toxin concentration is 1.5 µg mL-1. (n = 3, Error = 1SD) 46 
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Figure S4 49 

 50 

 51 
Fig. S4. Weight of catalyst after 8 h of irradiation, measured to confirm stability 52 
of the coating on the beads made from recycled glass. Theoretical initial mass of 53 
catalyst 700 mg based on 10% (w/w) catalyst load on the beads. (n=3, error = 54 
1SD).  55 
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Figure S5 70 
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 71 

Fig. S5. The molecular structure of MC-LR with the possible attack positions 72 
highlighted by red square (adapted from He et al., 2020).  73 
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Table S1 75 

 76 

Table S1. Product ions of the different proposed degradation pathways of MC-LR 77 
under simulated solar irradiation over three different photocatalysts (TiO2, g-C3N4, 78 
TiO2+g-C3N4) with yellow: initial attack on the benzene ring and methoxy group 79 
of the Adda chain; red: initial attack on C6-C7 double bond.   80 

m/z Rt 
(min) TiO2 g-C3N4 TiO2+g-C3N4 

1045.5360 3.59 x  x 

1029.5601 2.69-
3.22 x x x 

1027.5664 2.77-
3.25  x x 

1025.5310 3.67 x x x 

1011.5482 2.76-
3.55 x x x 

1009.5331 3.15-
3.56 x x x 

965.5432 4.36 x   
965.5492 2.30  x x 

877.4780 2.69-
3.23 x x x 

877.4949 2.18  x x 

865.4406 1.35-
1.43 x x x 

835.4327 1.43-
1.52 x x x 

815.3893 1.33 x x x 
745.4191 1.96 x x x 

700.3647 2.81-
3.15  x  

700.3650 2.81 x   
564.3589 1.61 x   
525.2879 1.52 x   
525.2677 1.52  x x 

515.2847 2.57-
3.32 x x x 

481.2624 1.43 x x x 

437.2361 1.34, 
1.52  x x 

437.2361 1.34 x   
  81 



Table S2 82 

 83 

Table S2. Elemental quantification of uncoated beads using EDS. The detected 84 
Au is from gold coating for enhancing conductivity purpose.  85 

Element 
Weight 

% 
Atomic 

% 
O 48.40 61.98 

Na 12.21 10.88 

Mg 1.36 1.15 

Al 1.70 1.29 

Si 29.67 21.64 

K 0.41 0.22 

Ca 5.27 2.69 

Fe 0.14 0.05 

Au 0.84 0.09 
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Figure S6 87 

 88 

 89 

Fig. S6. High resolution TEM images of TiO2/beads shedding material. Both 90 
particles are TiO2 (anatase) nanoparticles.  91 
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Figure S7 93 

 94 

 95 
Fig. S7. High resolution TEM images of g-C3N4 bead scrappings. Both are g-C3N4 96 
in different shape: (a) spread sheet with folds; (b) wrapped sheet.  97 
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Table S3 99 

 100 

Table S3. Elemental quantification of coated glass beads.  101 
 TiO2 g-C3N4 TiO2+g-C3N4 
Element Weight    

(%) 
Atomic 
 (%) 

Weight    
(%) 

Atomic 
 (%) 

Weight    
(%) 

Atomic 
(%) 

C 6.55 11.25 24.33 30.81 21.12 29.84 
N 0.00 0.00 28.43 30.87 12.13 14.70 
O 49.52 63.92 30.93 29.41 38.01 40.32 
Na 3.78 3.40 2.53 1.67 3.19 2.36 
Mg 0.00 0.00 0.47 0.29 1.04 0.73 
Al 0.91 0.70 0.41 0.23 0.72 0.45 
Si 12.03 8.84 11.18 6.05 11.86 7.17 
Ca 1.87 0.97 1.74 0.66 3.11 1.32 
Ti 25.33 10.92 0.00 0.00 8.81 3.12 
       
Totals 100.00 100.00 100.00 100.00 100.00 100.0

0 
 102 
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Figure S8 105 
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 107 

Fig. S8. TEM image (left) and EDS mapping (right) of TiO2-C3N4 interface.   108 
 109 

Figure S9 110 

 111 

 112 
Fig. S9. Powder X-ray diffraction patterns of pristine coated beads and used 113 
beads. Red: C3N4 coated beads; blue: TiO2+g-C3N4 co-coated beads.  114 
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Figure S10 116 

 117 

 118 

Fig. S10. SEM images of used g-C3N4 (a) and TiO2+C3N4 (b) beads after 96 h 119 
solar irradiation test. TiO2 nanoparticles immobilized on C3N4 surface have been 120 
highlighted with red dashed line. 121 
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