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Table S1. Scherrer crystallite size, anatase mass fraction, main diffraction peaks and indexation for
XRD of 0.1% Cu, Cr and V doped TiO2-P25 photocatalysts before and after 2 h suspension in water.
Anatase and Rutile are shown for reference.

201/° hkl 201/°
Anatase 0.1%Cu O.l%CUSupmsion 0.1%Cr 0.1%Crsupcnsion 0.1% V
25.356 (101) 25.399 25.402 25.362 25.387 25.404
™ /nm 224 23.0 224 21.2 224
37.014 (103) 37.108 37.087 37.054 37.077 37.131
37.847 (004) 37.923 37.923 37.894 37.930 37.92
48.145 (200) 48.152 48.184 48.124 48.156 48.145
53.974 (105) 54.022 54.047 54.022 54.088 54.019
55.186 (213) 55.194 55.200 55.160 55.147 55.185
62.879 (215) 62.834 62.838 62.824 62.848 62.819
20/° hkl 20/°
Rutile 0.1%Cu 0.1%Cusupension 0.1%Cr 0.1%Crsupension 0.1%V
27,439 (110) 27.511 27.547 27.524 27.515 27.516
™/ nm 36.8 324 36.8 352 404
36.087 (101) 36.185 36.174 36.162 36.185 36.163
41.247 (111) 41.314 41.344 41.305 41.330 41.387
54.329 (211) 54.315 54.401 54.371 54411 54.442
2/’2?“56 mass fraction g, 5 80.5 79.4 78.9 78.6

a Scherrer equation
b Calculated using Spurr & Myers equation (see section 2.3) (16)
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Figure S1. SEM images of (a,d) Cr(0.1%)/ TiOz, (b,e) Cu(0.1%)/ TiOz and (c,f) V(0.1%)/ TiOx. (a), (b) and (c) show the large agglomerates distribution. Clearly, the
highest formation of agglomeration appears on Cu(0.1%)/TiOz2 sample. (d), (e) and (f) show a representative agglomerate at high magnification. These agglomerates
are formed for primary TiO2 nanoparticles with a diameter range of 20 — 35 nm, as measured in TEM.
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Figure S2. Williamson-Hall plot for Cu(0.1%)/TiO2-P25, anatase phase (left), rutile phase (right).
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Figure S3. Williamson-Hall plot for Cr(0.1%)/TiO2-P25, anatase phase (left), rutile phase (right).
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Figure S4. Williamson-Hall plot for V(0.1%)/TiO2-P25, anatase phase (left), rutile phase (right).
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Figure S5. Size-Strain plot for Cu(0.1%)/TiO2-P25, anatase phase (left), rutile phase (right).
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Figure S6. Size-Strain plot for Cr(0.1%)/TiO2-P25, anatase phase (left), rutile phase (right).
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Figure S7. Size-Strain plot for V(0.1%)/TiO2-P25, anatase phase (left), rutile phase (right).
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Figure S8. N2 adsorption-desorption isotherm of V(0.1%)/ TiO2-P25 photocatalyst.
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Figure S9. N2 adsorption-desorption isotherm of Cr(0.1%)/ TiO2-P25 photocatalyst.
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Figure S10. Differential specific pore volume vs. pore width distribution for Cu(0.1%)/ TiO2-P25
photocatalyst using the BJH model. Inset: using the D-H model.
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Figure S11. Comparison between observed and calculated isotherm of Cu(0.1%)/ TiO2-P25
photocatalyst. Calculated isotherm using the 2D-NLDFT model (N2-Carbon Finite Pores, Aspect Ratio
6, Standard Slit).
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Figure S12. Frenkel-Halsey-Hill fractal analysis of the Cu(0.1%)/TiO2-P25 isotherm.
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Figure S13. Frenkel-Halsey-Hill fractal analysis of the Cr(0.1%)/TiO2-P25 isotherm.
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Figure S14. Frenkel-Halsey-Hill fractal analysis of the V(0.1%)/TiO2-P25 isotherm.
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Figure S15. Photodegradation of phenol over Cu(X%)/TiO2 under NUV-Vis irradiation, UV-Vis

spectrophotometric detection. Aexe > 366 nm. X%: 0.1% (M), 0.3% (®), 0.5% (A) & 1% ('¥). [Phenol]0
=50 mg-L-1, [Cu(X%)/TiO2]0 = 1.0 g-L-1, natural pH, T=298.0 K.
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Figure S16. Photodegradation of phenol over Cu(X%)/TiO2 under UV irradiation, UV-Vis
spectrophotometric detection. Aexc = 255 nm. X%: 0.1% (m), 0.3% (@), 0.5% (A) & 1% (V). [Phenol]0 =
50 mg-L-1, [Cu(X%)/TiO02]0 =1

.0 g-L-1, natural pH, T=298.0 K.
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Figure S17. Photodegradation of phenol over V(X%)/TiO2 under NUV-Vis irradiation, UV-Vis
spectrophotometric detection. Aexc > 366 nm. X%: 0.1% (m), 0.3% (@), 0.5% (A) & 1% (V). [Phenol]0 =
50 mg-L-1, [V(X%)/TiO2]0 = 1.0 g-L-1, natural pH, T=298.0K.
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Figure S18. Photodegradation of phenol over V(X%)/TiOz2 under NUV-Vis irradiation. Aexc > 366 nm.
HPLC-UV detection (A = 270 nm). X%: 0% (¢), 0.1% (m), 0.3% (e), 0.5% (A) & 1% (V). [Phenol]0 = 50
mg-L-1, [V(X%)/TiO2]0 = 1.0 g-L-1, natural pH, T =298.0 K.
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Figure S19. Photodegradation of phenol over V(X%)/TiO2 under UV irradiation, UV-Vis
spectrophotometric detection. Aexc = 255 nm. X%: 0.1% (m), 0.3% (), 0.5% (A) & 1% (V). [Phenol]0 =
50 mg-L-1, [V(X%)/TiO2]0 = 1.0 g-L-1, natural pH, T=298.0 K.
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Figure S20. Photodegradation of phenol over V(X%)/TiOz2 under UV irradiation. Aexc =255 nm. HPLC-
UV detection (A =270 nm). X%: 0% (¢), 0.1% (m), 0.3% (®), 0.5% (A) & 1% (V). [Phenol]0 = 50 mg-L-1,
[V(X%)/TiO2]0 = 1.0 g-L-1, natural pH, T =298.0 K.
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Figure S21. Photodegradation of phenol over Cr(X%)/TiO2 under NUV-Vis irradiation, UV-Vis
spectrophotometric detection. Aexc > 366 Nm. X%: 0.1% (m), 0.3% (), 0.5% (A) & 1% (V). [Phenol]0 =
50 mg-L-1, [Cr(X%)/TiO2]0 = 1.0 g-L-1, natural pH, T =298.0 K.
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Figure S22. Photodegradation of phenol over Cr(X%)/TiO2 under NUV-Vis irradiation. Aexc > 366 nm.
HPLC-UV detection (A = 270 nm). X%: 0% (#), 0.1% (m), 0.3% (®), 0.5% (A) & 1% (V). [Phenol]0 = 50
mg-L-1, [Cr(X%)/TiO2]0 = 1.0 g-L-1, natural pH, T=298.0 K.



1.0,
kNN
0.9- \:tf?f:::\
\}\‘\I' SLIg--- .
4 \\\\ = - ~~~\§\= ~~~~~ | |
A v--._ 2" ""--o
0.84 A Vel
A - _ v
® --A
© TT--aA
O 0.74
0.6 1
05 T T T T T T T T L)
0 10 20 30 40 50 60

t/ min

Figure S23. Photodegradation of phenol over Cr(X%)/TiO2 under UV irradiation, UV-Vis
spectrophotometric detection. Aexc =255 nm. X%: 0.1% (m), 0.3% (®), 0.5% (A) & 1% (V). [Phenol]0 =
50 mg-L-1, [Cr(X%)/TiO2]0 = 1.0 g-L-1, natural pH, T=298.0 K.
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Figure S24. Photodegradation of phenol over Cr(X%)/TiOz under UV irradiation. Aexc =255 nm. HPLC-
UV detection (A =270 nm). X%: 0% (¢), 0.1% (m), 0.3% (®), 0.5% (A) & 1% (V). [Phenol]0 = 50 mg-L-1,
[Cr(X%)/Ti02]0 =1.0 g-L-1, natural pH, T =298.0 K.



