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      Figure S1.  Photo images of TiO2 (P25) and TiO2/Fe2O3 nanocomposites 
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Table S1. FFD matrix for AMX removal rate constants (kobs) by vis-(5% Fe2O3/TiO2)/PS process after 
150 min treatment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            Figure S2.  Full Spectrum Coverage of LED used in PEC tests 

 

 

Exp. 
# 

Variables 
Experimental results Response, Y 

X1 X2 

coded coded kobs(AMX), × 10-7 M min-1 

1 -1 -1 1.29 1.31 

2 0 -1 1.27 1.23 

3 1 -1 0.65 0.66 

4 -1 0 1.48 1.46 

5 0 0 1.40 1.41 

6 1 0 0.87 0.87 

7 -1 1 1.35 1.34 

8 0 1 1.30 1.32 

9 1 1 0.82 0.81 
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Figure S3. Photocatalytic removal of AMX using prepared 5%Fe2O3/TiO2 under visible light irradi-
ation with different PS concentration; (a) removal profile and (b) % removal per different PS con-
centration(Conditions:  [catalyst dosage]= 0.5 g/L ; [AMX]= 0.05 mM ; initial pH = natural pH (5.5)) 

 

 

 

  

 

 

 

 

 

 

Figure S4. Photo image of immobilized 5% Fe2O3/TiO2 nanocomposite onto glass support 
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Table S2. Analysis of variance (ANOVA) of RSM model predicting AMX removal rate constants 
(kobs) by vis-(5% Fe2O3/TiO2)/PS process after 150 min treatment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S5.  AMX photocatalytic treatment by vis-(5% Fe2O3/TiO2)/PS. Experimental conditions set by FFD (Table 
S1, Supplementary material) 

 

Factor 
(coded) 

Statistical analysis 

SS df MSS F p 

Model 0.7014 5 0.1403 136.37 0.0010* 

X1 0.5281 1 0.5281 513.33 0.0002* 

X12 0.1217 1 0.1217 118.29 0.0017* 

X2 0.0113 1 0.0113 10.95 0.0454* 

X22 0.0374 1 0.0374 36.31 0.0092* 

X1× X2 0.0030 1 0.0030 2.94 0.1849 

Residual 0.0031 3 0.0010   

Total 0.7045 8    

  *p<0.05 means that model or model term is significant 
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Figure S6. Residual diagnostics of RSM model predicting AMX removal rate constants (kobs) by 
vis-(5% Fe2O3/TiO2)/PS process after 150 min treatment:  (A) observed vs. predicted plot, (B) nor-
mal probability plot, and (C) internally studentized residuals vs. predicted values plot 
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Table S3. Accurate mass measurements found by LC-MS-Orbitrap of protonated AMX conversion products and their corresponding fragment ions  

Rt 

(min) 
Compound Chemical Formula 

m/z 

(Experimental) 
RDBE 

 

 

Annotated 

Δmass 

(ppm) 

 

 

FISh Coverage Suggested chemical structure 

 

 

Photocatalysis 

 

 

Photocatalysis 

+ 

H2O2 

 

 

Photocatalysis 

 + 

Persulfate 

 

 

Reference 

1.180 AMX 

 

C16H20N3O5S [M+H]+ 

C16H17N2O5S [M+H–(NH3)]+ 

C15H17N2O4S 

C11H8NO3S 

C10H10NO2S 

C6H10NO2S 

C4H4NOS 
 

366.11102 

349.08459 

321.09079 

234.02155 

208.04260 

160.04242 

114.00060 
 

8.5 

9.5 

8.5 

8.5 

6.5 

2.5 

3.5 

 

 

-1.68 

 

 

64.71 

 

        
 
 

---- 

 
 
 

---- 

 
 
 

---- 

[1,2] 

0.397 TP 382 

(E1) 

 

C16H20N3O6S [M+H]+ 

C16H17N2O6S [M+H–(NH3)]+ 

C10H9N2O2  

C9H8NO2  

C5H10NO2S  

C5H7O2S  

C5H5OS  

C7H7O 

 

 
 

382.10617 

365.07965 

189.06583 

162.05482 

148.04237 

131.01610 

113.00550 

107.04916 

8.5 

9.5 

7.5 

6.5 

1.5 

2.5 

3.5 

4.5 

 

 

 
 

- 

 

 

-1.48 

 

 

 

43.75 
 

 
 

X 

 
 
  

 
 
  

 
Proposed 
Structure 

0.532 TP 382 C16H20N3O6S [M+H]+ 382.10614 8.5 -      Proposed 
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(E2) 

 

 

C16H17N2O6S [M+H–(NH3)]+ 

C10H9N2O2  

C9H8NO2  

C5H10NO2S  

C5H7O2S  

C5H5OS 

C7H7O 
 

365.07974 

189.06616 

162.05492 

148.04259 

131.01564 

113.00517 

107.04927 

9.5 

7.5 

6.5 

1.5 

2.5 

3.5 

4.5 
 

-1.46 56.67  

X 

 

  

 

  

Structure 

0.929 TP 382 

(S-O) 
 

C16H20N3O6S [M+H]+ 

C16H17N2O6S [M+H–(NH3)]+ 

C15H17N2O5  

C9H9N2O 
 

382.10602 

365.07938 

337.08368 

161.07129 
 

8.5 

9.5 

8.5 

6.5 

 

  
 

 

 

-1.44 

 

 
 

100.00 

 

 

 

X 

 

 

  

 

 

  

[3][4,5] 

1.106 TP384 (H1) C16H22N3O6S [M+H]+ 

C16H19N2O6S [M+H–(NH3)]+ 

C15H19N2O4S 

C7H13N2O4S 

C6H10NO2S 

384.12177 

367.09509 

323.10626 

189.06905 

160.04237 
 

7.5 

8.5 

7.5 

2.5 

2.5 

-1.71 72.73 
 

 

 

  

 

 

  

 

 

  

[2] 

1.146 TP384 (H2) C16H22N3O6S [M+H]+ 384.12170 7.5 -1.90 80.00     [2] 



Nanomaterials 2022, 12, 4328 3 of 19 
 

 

C16H19N2O6S [M+H–(NH3)]+ 

C15H19N2O4S 

C7H13N2O4S 

C6H10NO2S 

 

 

367.09537 

323.10568 

189.06898 

160.04245 
 

8.5 

7.5 

2.5 

2.5 

 
 
  

 

  

 

  

 

  

1.200 TP367 

 

C16H19N2O6S [M+H]+ 

C16H17N2O5S [M+H–(H2O)]+ 

C11H8NO3S 

C6H10NO2S 

C4H4NOS 

367.11459 

349.08456 

234.02122 

160.04240 

114.00066 
 

7.5 

8.5 

8.5 

2.5 

3.5 

-1.70 66.67 
 

 

 

  

 

 

  

 

 

X 

      

Proposed 

Structure 

1.669 TP366 

 

C16H20N3O5S [M+H]+ 

C10H11N2O3  

C6H10NO2S 

C5H8NS  

366.11102 

207.07625 

160.04257 

114.03694 

 

8.5 

6.5 

2.5 

2.5 

 

-1.83 66.67 

 

 

 

  

 

 

  

 

 

  

[2] 
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Figure S7. MS and MS spectra of AMX 

AMX (MS 2) 
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Figure S8. (a)MS and MS spectra of TP 382 (E1); (b) MS2 spectrum (magnified) of TP 382 (E1) 
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Figure S9. MS and MS2 spectra of TP 382 (E2) 

TP 382 (E2 ) MS  

TP 382 (E2 ) MS2 
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Figure S10. MS and MS2 spectra of TP 382 (S-O) 

TP 382 (S-O ) MS  

TP 382 (S-O ) MS2  
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Figure S11. MS and MS2 spectra of TP 384 (H1) 

TP 384 (H1 ) MS  

TP 384 (H1 ) MS2  
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