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HRTEM analysis
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Figure S1a. HRTEM images of N, and F codoped TiO:z nanocrystals (a) NF-TiO: before reduction, (b) NF-TiOzrd% (1.3
nm of the amorphous layer), (c) NF-TiO2d% (2.1 nm of the amorphous layer) and (d) NF-TiO2*47 (6.0 nm of the

amorphous layer)
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Figure S1b. HRTEM images of N, F, and P codoped TiO2 nanocrystals (a) NFP-TiO:z before reduction, (b) NFP-TiOzred
30 (1.0 nm of the amorphous layer), (c) NFP-TiO24% (1.5 nm of the amorphous layer) and (d) NFP-TiO2%d7 (2.0 nm of

the amorphous layer)



EDXRF Analysis

(a)
Element Wt % At % K-Ratio 7 A F
N K 7.17 11.83 0.0391 1.0818 0.5031 1.0025
0K 42,46 61,36 0.0506 1.0727 0.1111 1.0001 Ti
F K 3.40 4.13  0.0032 1.0077 0.0%926 1.0001
TiK 46,97 22,67 0.4342 0.9084 1.0176  1.0000
Total 100.00 100.00
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(b)

Element Wt % At § K-Ratio Z A
N K 9.17 14.27 0.0373 1.0724 0.3787 1.0018
0K 37.28 50.81 0.0513 1.0633 0.1294 1.0003
F K 12.56 14.42 0.0136 0.9990 0.1080 1.0001
P K 7.35 5.18 0.0523 0.9795 0.7235 1.0036
TiK 33.65 15.32 0.3040 0.8998 1.0041 1.0000

Total

100.00

100.

Ti

keV

Figure S2. EDXRF spectrum of (a) N, and F codoped TiOz (NF-TiOz) and (b) N, F, and P codoped TiO2 (NFP-

TiO»)




UV-Visible spectroscopy

0.5
(a) | (b)
0.4 — P25 TiO:
g i — Tiozred 70
. N’_\ .
8 034 c —— TiQgred 50
3 > | T TiOgean
& 02 o
£ E
§ 014 <
< ’ —_—
' TiOyred30
0.0 .
T T T T T T T T T T T T T T 1
200 300 400 500 600 700 80O 1 2 3 4 5
Wavelenght (nm) Photo Energy (eV)
d)
c (
0.30 ©
E— NE-TiOz
0.25 - — NE-TiOgred 70
El ——  NF-TiOyed%
5 0204 .
I NEF-TiQOgred 30
[}
2 0154 — NF-TiO:
S ———  NE-TiOz«d7
$ 0104 :
g - ——  NF-TiOpgred 50
<L .
0.05 ] ———  NF-TiOaed
0.00 -
T T T T T T T
200 300 400 500 600 700 800
Wavelenght (nm)
(e) ()
0.25 _ —— NFP-TiO:
——— NEFP-TiOz=d70
0.20 = NEP-TiOz=d50
El | ——— NEP-TjOywd30
8 0154 ]
Q . S~
o ——  NFP-TiO» e |
§ o010 . >
2 NFP-TiOgred 70 o ]
® 0054 ———  NFP-TiOzed >
Q0 L A
< ———  NFP-TiOxed 0 X/
0.00 ]
-0.05 T T T T T T T . T L f T T T T 1
200 300 400 500 600 700 80O 10 15 20 25 30 35 40 45 50
Wavelenght (nm) Photo Energy (eV)




Figure 3. UV-Visible diffuse reflectance spectra of (a) P25 TiO: series, (c) NF-TiO: series, and (e) NFP-TiO:
series. The Kubelka-Munk plot for band energy calculation for (b) P25 TiOz series, (d) NF-TiO: series, and

(f) NFP-TiO2 series.

Raman Spectroscopy

Table S1a. Raman band position of P25 TiOz2and reduced P25 TiOz (TiOzred)

P25 TiO:2 (cm?) TiO2red 70 (cm-) TiO2red5 (cm1) TiOzred30 (cm) Band
143 146 143 145 Egl
396 394 395 397 Bgl
516 511 511 521 Agl
637 634 634 636 Eg3

Table S1b. Raman band position of NF-TiO: and reduced NF-TiOzred

NEF-TiO: (cm™1) NEF-TiO2red70 (cm-1) NF-TiO2¢d5 (cm?)  NF-TiO2red30 (cm-) Band
142 144 145 144 Egt
393 393 392 393 Bg:1
512 511 512 511 Agi
635 634 633 633 Egs

Table S1c. Raman band position of NFP- TiO:z and reduced NFP-TiOzred

NFP-TiO:z (cm-1)  NFP-TiO2d70 (cm-1) NFP-TiOzred 50 (cm-1) NFP-TiO2red30 (cm-1) Band

143 148 147 149 Eg:
393 390 390 391 Bg1
511 506 509 507 Agi
636 630 634 633 Egs




Production of hydroxyl radicals by reduced doped TiO:
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Figure S4. The production of 7HC at 350 nm by (a) reduced NF-TiO2 and (b) NFP-TiO: photocatalyst

Calibration curve for the measurement of 7-Hydroxycoumarin
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Figure S5. Spectrofluorometric calibration curve for measuring of 7HC. The data is reproducible within

5% standard deviation based on triplicate runs.



