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Figure S1. ICP Calibration curve for: (a) Co and (b) content. (Equipment: ICP -OES ICAP 

SERIE 7200 THERMOSCIENTIFIC – Method SM 3120 B, EPA 3015A adapted for solids). 

 
 
 
Table S1. Results ICP for Co and Cu content in Metal-doped ZnO thin films. 
 

Thin films FD ICP CPS 
average 
signal 

mg Zn ICP CPS 
average 

mg 
metal 

% metal bias 

ZnO:Co(1%) 50 1548451 4262 17282 39.12 0.92 -0.08 

ZnO:Co(3%) 200 1035796 5700 18686 169.18 2.97 -0.03 

ZnO:Co(5%) 500 459593 6319 13331 301.79 4.78 -0.22 

ZnO:Cu(1%) 100 1541318 4242 16613 41.43 1.05 0.05 

ZnO:Cu(3%) 200 1028064 5658 30255 162.53 2.87 -0.13 

ZnO:Cu(5%) 500 436557 6002 23120 310 5.16 0.16 

 
 

 

  



 
Figure S2. Fitting curves of kinetic model for ZnO:Co 

  

time sin luz AM ZnO co1

0 1.0 1 1 1

10 1.00173 1 1 0.96535

20 1.00058 0.998 0.97727 0.92475

30 1.01208 0.989 0.96104 0.88663

40 1.02014 0.984 0.94416 0.83762

50 1.01956 0.98 0.92532 0.79208

60 1.01611 0.977 0.9026 0.75

80 1.01266 0.973 0.85844 0.64109

100 1.00806 0.966 0.81429 0.59356

120 1.00173 0.95717 0.77013 0.51436

140 0.99597 0.93204 0.72597 0.44901

time sin luz AM ZnO co1

0 1 1 1 1

10 1.0 1 1 0.96535

20 1.0 0.998 0.987727 0.920077

30 1.0 0.989 0.986104 0.898187

40 1.0 0.984 0.984416 0.866057

50 1.0 0.98 0.97532 0.839357

60 1.0 0.984 0.97026 0.819997

80 1.0 0.9799 0.975844 0.755247

100 1.0 0.9769 0.971429 0.751867

120 1.0 0.9748 0.977013 0.716827

140 0.99597 0.975 0.972597 0.695637

time MB/ZnO/VL MB/Darkness MB/VL MB/ZnO:Co 1%/VL

0 0 0 0 0

10 0 0 0 -0.0352645

20 0 -0.002002 -0.0123489 -0.0832979

30 0 -0.0110609 -0.0139935 -0.107377

40 0 -0.0161294 -0.0157067 -0.1438046

50 0 -0.0202027 -0.0249897 -0.1751192

60 0 -0.0161294 -0.0301912 -0.1984546

80 0 -0.0203048 -0.0244525 -0.2807104

100 0 -0.023371 -0.0289871 -0.2851958

120 0 -0.025523 -0.0232553 -0.3329208

140 -0.0040381 -0.0253178 -0.0277855 -0.3629273
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Figure S3. Fitting curves of kinetic model for ZnO:Cu 

 

time sin luz AM ZnO co1

0 1.0 1 1 1

10 1.00173 1 1 0.96535

20 1.00058 0.998 0.97727 0.92475

30 1.01208 0.989 0.96104 0.88663

40 1.02014 0.984 0.94416 0.83762

50 1.01956 0.98 0.92532 0.79208

60 1.01611 0.977 0.9026 0.75

80 1.01266 0.973 0.85844 0.64109

100 1.00806 0.966 0.81429 0.59356

120 1.00173 0.95717 0.77013 0.51436

140 0.99597 0.93204 0.72597 0.44901

time sin luz AM ZnO co1

0 1 1 1 1

10 1.0 1 1 0.96535

20 1.0 0.998 0.987727 0.920077

30 1.0 0.989 0.986104 0.898187

40 1.0 0.984 0.984416 0.866057

50 1.0 0.98 0.97532 0.839357

60 1.0 0.984 0.97026 0.819997

80 1.0 0.9799 0.975844 0.755247

100 1.0 0.9769 0.971429 0.751867

120 1.0 0.9748 0.977013 0.716827

140 0.99597 0.975 0.972597 0.695637

time MB/ZnO/VL MB/Darkness MB/VL MB/ZnO:Cu 1%/VL

0 0 0 0 0

10 0 0 0 -0.0071253

20 0 -0.002002 -0.0123489 -0.0502969

30 0 -0.0110609 -0.0139935 -0.0835588

40 0 -0.0161294 -0.0157067 -0.1245694

50 0 -0.0202027 -0.0249897 -0.1748452

60 0 -0.0161294 -0.0301912 -0.2089732

80 0 -0.0203048 -0.0244525 -0.2655071

100 0 -0.023371 -0.0289871 -0.346135

120 0 -0.025523 -0.0232553 -0.4112413

140 -0.0040381 -0.0253178 -0.0277855 -0.4498136
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