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S1. Characterization
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Figure S1. TGA profiles showing the weight loss versus the temperature of P25-UN (a); P25-N-Att (b);
P25-F-Att (c); and P25-N&F-Att (d).
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Figure S2. XPS spectra of undoped and doped samples and high-resolution analysis in the O 1s, Ti 2p,
N 1s, and F 1s binding energy regions.



3000 4500~
>
(a) g
& ¥
25004 & 3750
£ 2000 2 3000
S 2
2 z
2 1500+ G 2250
51 8]
E E
1000 1500
500 7504
T T T T T 1 0
100 200 300 400 500 600 700 100 200 300 400 500 600 700
Raman shift (cm™) Raman shift (cm™)
4000 - 14000 -
b : 3 d
L &%
3500 12000
0007 10000
§ 201 g
2z ) 1 R R
o 20001 2
2 L 6000 l Cad l
c c >
T &Y & 1 @
1000 00 ¥ 'f:“"'
€ 3 2 23
5004 2000 3 : s 8
[}
:0 T 0 T T T T X 1
100 200 300 400 500 600 700 100 200 300 400 500 600 700
Raman shift (cm™) Raman shift (cm™)

Figure S3. Raman spectra of (a) P25-UN; (b) P25-N-HT; (c) P25-F-HT; and (d) P25-F&N-HT. The bands
corresponding to rutile were annotated with the letter R.
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Figure S4. UV-Vis-RS spectra of various samples. P25-UN (a) and P25-N-HT (b) (these were separated
in the inset for more clarity), P25-F-HT (c) and P25-N&F-HT (d).
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Figure S5. Bacterial deactivation of E-coli under simulated solar light and in the dark in the presence
of N-doped P25 TiO:2 powder.

S2. Effect of milling time and Glycine concentration.

For the attrition milling of P25 (see main text for characteristics), different concentrations of
glycine ranging from 100g to 2.5 g per 500g of HNOs (0.001M) and milling times were investigated
with respect to the time to complete the deactivation of E-coli under illumination under solar
simulated light (again, as described in the main text). The different tests and results of the
photocatalytic activity for the time to total elimination are presented in Table S1. After milling, all of
the samples were oven dried and heat treated (500°C for 1 h), as described in the main text.

Table S1. Effect of milling time and glycine concentration on the time to total deactivation of E-coli
under illumination of simulated solar light.

Attrition milling  Time to complete bacterial

Sample Glycine (g)" time (h) deactivation (min)
P25-5-100-HT 100 5 150
P25-3-100-HT 100 3 150
P25-3-25-HT 25 3 90
P25-1-25-HT 25 1 90
P25-1-10-HT 10 1 60

P25-1-5-HT 5 1 180
P25-1-2.5-HT 2.5 1 120

*Amount of glycine in g added to 500g of HNOs (0.001M) solution.
gly’ g g

We see that as both milling time and glycine concentration decreases to 1 h and 10g glycine (in
500g HNOs (0.001 M)), the time to complete deactivation decreases, i.e. the photocatalytic activity
increases. For the lowest amount of glycine added (2.5g) with 1 h attrition milling, we get the same
time to deactivation as demonstrated by Senna et al. in the original work of N-doping TiO: by use of
attrition milling and heat treatment [1]. This was chosen for the current studies so that the results of
fluorine doping and co-doping are directly comparable with the previously published data.



