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Scheme 1: Procedure of sample preparation for GC-MS analysis
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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™) | Half life = 0.693/k
(min)
1 P25-TiO, 3.4 %107 204
2 TNT 6.7 x 107 103
3 |02-Ag-TNT 1.4 x 107 50
4 | 05-Ag-TNT 22 %107 32
5 1.0-Ag-TNT 9.2 x 107 75

Table 2: Calculation for mass balance of CO, 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 (umol)

Complete mineralization proceeds according as given below:

CoH;oCIN5O; + 33/2 0 —— 9CO, + 5NO; + Cl + 6H' + 2H,0

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

Therefore, highest amount of CO, could be produced = 1.0X9

=9.0 (n mol)

S. No | Catalyst Amount of CO, | Amount of CO; produced in 5Sml | Percentage of
produced (ppm) %5 (1t mol) CO; formed
(A) 1000%1000%44 (B) « 100
4.5
(B)
1 P25-TiO, 5.8 0.66 7.3
2 TNT 12.3 1.4 15.5
3 0.2-Ag-TNT | 224 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




Table 3: Rate of CO, formation during photooxidation of imidacloprid by studied photocatalysts
Balanced chemical equation expected after complete mineralization of imidacloprid
CoH1oCIN50; + 33/2 O;— 9CO, + 5NO; + CI + 6H" + 2H,0

Rate of CO, formation (k;) = (1/9) rate of degradation of imidacloprid (k)

S.No | Catalyst Rate Constant (k, min"') | Rate of CO, formation (k;, min™)

1 P25-TiO, 3.4 %107 3.7x10"

TNT 6.7 x 107 7.4 x 10"
0.2-Ag-TNT 1.4 x 107 1.0 x 107
0.5-Ag-TNT 22 %107 1.6 x 107
1.0-Ag-TNT 9.2 x 107 24x107
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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-TiO, catalyst.

pSiem ( )
J a &
g
=3
2 %
w 5 3
12.4 s 5 =
( '\ © &
\ /A s £
Y\ > X
78 53 4 .
w © ] /
- | /
/»/ j = 15 t i t
18.8 \/
r T T T T T T T T
0.0 20 40 8.0 5.0 10.0 12.0 14.0 18.0 in
Peak number Retention time Area Height Concentration Component name
min (uS/em) x min  uSicm ppm
1 5068 0.0103 0050 invald
2 8.408 0.0281 0.088 invalid
3 5.652 0.2028 1.075 invalid
4 02.202 05715 1150 2567 chloride
5 12.782 0.2643 0.585 invalid
8 14.807 0.4622 0538 10256 Nitrate
psiem -
psiem 100000 'l"
&
210 K 50000 o ‘
% 3
200 © 5 3 6000.0 1
MY = = - 2
180 Sg | 1. S o 8 4000.0 8 5 g
R 2 : $ | 5 -
180 ean || 188 ° Z 2000.0 T - £
ANJEE L gz aisd ;
41 “ o q S o~ © &
0 —N t 00— "™} o A A T R N |
T T T T T T T
100 1 . . . . . . s . ’ 00 20 40 8.0 8.0 100 20
00 20 40 80 80 100 120 140 180 180 o
Peak number Retentontme Area Height Concentraton Component name
Peak number Retenton tme Area Height Concentration Component name in (uSlem) x min uSiom pom
min (uSlem) xmin  pSlem  ppm 1 3185 15004704 9887.812 invalid
7 8477 00468 0170 invald 5 5405 0.0128 0087 invaid
2 o470 0.3048 147" Ivald 2 6.965 02751 1072 invalid
3 7.478 0.3800 0072 invalid 4 ;450 04408 105t invaid
4 8.687 07102 2578 invalid s 5608 07720 so4s  imvard
77 2 invali
5 9.203 13801 2748 5615 chloride
6 0.207 1.4044 3017 €.048 chloride
8 0.008 00320 0135 invalid
- - 7 0.000 0.0857 0120 invaid
7 10710 0.0900 0188 1288 Nitrte
: 7 11204 2 1. '
8 12.825 0.2858 0615 invalid & Toro 0.1224 o243 1o18 N
0 14.835 05221 0880 11732 Nitrate e 12815 0.2108 oes4 invalid
10 14.830 05880 0732 12,011 Nitrate




(d) (e)

pSlem pSlem |
1000.0 10.2 4 -
B
500.0 -
18.4 ~ £
800.0 S 5 ;
8 b ®
4000 @ 8 B 17.6 5 3 /\1/\
~o® ~ B e 9 sz 2 pu_ip Yoo quy I
2000 - 383 sg8EC s £ o
0.0 10 ot b B B I S sl ;. —y Z | 168 1
T T T T T T T T T T T T T T T
00 20 4.0 8.0 80 100 120 14.0 180 180 nin 0.0 20 40 8.0 20 100 120
Peak number Retention tme Area Height Concentration Component name Peak number Retention time Area Height Concentration Component name
min (uSl/em) xmin  pS/cm ppm min (uS/em) x min  uSicm ppm
1 8467 0.1616 0671 invald 3 5572 00053 5047 nvaid
2 6.063 0.6258 1.887  invalid 2 8.402 0.1185 0344 invalid
kS 7.482 05121 1385 invalid 3 6.060 0.1200 0308 invalid
4 8.008 0.8345 2213 " lvakd 4 5.652 0.4322 1549 invalid
5 2.300 1.6779 3413 8737 chlorice s 202 . 1041 3444 chioride
6 0.077 0.0134 0067 invalid s o088 0.0045 0022 invalid
7 10.627 ! 112 0. Nif
082 0.0459 0112 0888 e 7 10.705 00132 0031 0749 Nitrte
8 11.345 0.0103 0028 invalid T
! s 12.343 0.0072 0014 invalid
° 12.807 0.4239 0063 invalid o
° 12.785 0.2708 0800 invalid
10 14.822 0.8277 1041 17.072 Nitrate
10 14.808 0.5030 0843 11.118 Nitrate




