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Scheme 1:  Procedure of sample preparation for GC-MS analysis 

 

 

Figure S1: Kinetics for photooxidation of imidacloprid 
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Table 1: Half-life of imidacloprid in presence of studied photocatalysts  

S. No Catalyst Rate Constant (k, min
-1

) Half life = 0.693/k 

(min) 

1 P25-TiO2 3.4 × 10
-3

 204 

2 TNT 6.7 × 10
-3

 103 

3 0.2-Ag-TNT 1.4 × 10
-2

 50 

4 0.5-Ag-TNT 2.2 × 10
-2

 32 

5 1.0-Ag-TNT 9.2 × 10
-3

 75 

 

Table 2: Calculation for mass balance of CO2 formation by photooxidation of imidacloprid      

using bare titania catalysts  

Initial concentration of Imidacloprid applied = 50 ppm or 0.2 mM (exact = 0.198 mM) 

Amount of Imidacloprid in 5 ml = 1.0 (µmol)  

Complete mineralization proceeds according as given below: 	 

C9H10ClN5O2 + 33/2 O2   9CO2 + 5NO3 + Cl + 6H
+
 + 2H2O   

Means, 9 molecule of CO2 produced by =1 molecules of imidacloprid 

Therefore, highest amount of CO2 could be produced = 1.0×9 

                 = 9.0 (µ mol) 

 

S. No Catalyst Amount of CO2 

produced (ppm) 

(A) 

Amount of  CO2 produced in 5ml    

   
�

����∗����∗��
∗ 5  (µ mol) 

 

                      (B) 

Percentage of 

CO2 formed 

(	)

4.5
∗ 100 

1 P25-TiO2 5.8 0.66 7.3 

2 TNT 12.3 1.4 15.5 

3 0.2-Ag-TNT 22.4 2.5 28.3 

4 0.5-Ag-TNT 29.6 3.5 37.4 

5 1.0-Ag-TNT 18.2 2.0 23.0 
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Table 3: Rate of CO2 formation during photooxidation of imidacloprid by studied photocatalysts 

Balanced chemical equation expected after complete mineralization of imidacloprid 

 C9H10ClN5O2 + 33/2 O2   9CO2 + 5NO3 + Cl + 6H
+
 + 2H2O   

Rate of CO2 formation (k1) = (1/9) rate of degradation of imidacloprid (k) 

S. No Catalyst Rate Constant (k, min
-1

) Rate of CO2 formation (k1, min
-1

) 

1 P25-TiO2 3.4 × 10
-3

 3.7 × 10
-4

 

2 TNT 6.7 × 10
-3

 7.4 × 10
-4

 

3 0.2-Ag-TNT 1.4 × 10
-2

 1.0 × 10
-3

 

4 0.5-Ag-TNT 2.2 × 10
-2

 1.6 × 10
-3

 

5 1.0-Ag-TNT 9.2 × 10
-3

 2.4 × 10
-3

 

 

Figure S2: Ion Chromatograms for (a) Blank water, photooxidation of imidacloprid using 0.5 

wt% Ag-photodeposited sodium titanate nanotubes after (b) 60 min, (c) 120 min, (d) 180 min 

and (e) after 180 min of photoreaction in presence of P25-TiO2 catalyst.                                                                                  
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