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Fig. S1 N, adsorption-desorption isotherms, BET surface areas and pore diameters of the as-prepared

samples.
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Fig. S2 Pore size distribution of the as-prepared samples.
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Fig. S3 ATR-FTIR spectra of the as-prepared samples before and after the removal of SALs by the

photothermocatalysis method.
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Fig. S4 Three different configurations: pure anatase TiO, (101) surface (T0), defective TiO, with one
oxygen vacancy (TD1) and defective TiO, with two oxygen vacancies (TD2). The light gray and red balls

represent Ti and O atoms, respectively.

Fig. S5. Side view and top view of pure anatase TiO, (101) surface. The light gray and red balls represent

Ti and O atoms, respectively.
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Fig. S6. Total density of states (TDOS) plots of TO, TD1 and TD2. The black dotted line represents the

Fermi energy level (Ej).



Table S1. The bandgap (Eg), valance band position (VB), conduction band position (CB) and adsorption

energy (AE2%) of all configurations.

Configuration Eg (eV) VB (eV) CB (eV) AE39 (eV)
TO 2.37 -0.33 2.04 -
TD1 2.40 -1.41 0.99 -
TD2 243 -1.51 0.92 -
ATD1-1 2.19 -1.43 0.76 -6.87
ATD1-2 2.30 -1.54 0.76 -6.12
ATD2-1 231 -1.54 0.77 -6.86

ATD2-2 2.24 -1.56 0.68 -
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Fig. S7. Partial density of states (PDOS) plots of TO, TD1 and TD2. The black dotted line is the Fermi energy
level (E¢). The light gray and red balls represent Ti and O atoms, respectively. The light gray circle

represents the oxygen vacancy defect.
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Fig. S8. PDOS plots of ATD1-1, ATD1-2 and ATD2-1. The black dotted line is the Fermi energy level (Ez).
The white, dark gray, light gray and red balls represent H, C, Ti and O atoms, respectively. The light gray

circle represents the oxygen vacancy defect.
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Fig. S9. TDOS and PDOS plots of ATD2-1 and ATD2-2. The black dotted line is the Fermi energy level (Ez).

The white, dark gray, light gray and red balls represent H, C, Ti and O atoms, respectively. The light gray
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circle represents the oxygen vacancy defect.
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Fig. $10. Some extreme configurations with more acetate ligands and SOVDs: ATD3-1, ATD3-2, ATD3-3

and ATD3-4. The white, dark gray, light gray and red balls represent H, C, Ti and O atoms, respectively.

The light gray circle represents the oxygen vacancy defect.
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Fig. S11. TDOS plots of ATD3-1, ATD3-2, ATD3-3 and ATD3-4. The black dotted line represents the Fermi

energy level (E;).
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Fig. $12 Plot of In(Cy/C) versus reaction time for photocatalytic degradation of phenol using the as-

prepared samples.

The reaction can be explained by a pseudo-first-order pattern, with the following

equation demonstrating the relationship of Cand t:

In(Cy/C) =kt

where k is the apparent reaction rate constant, t is the reaction time, C, is the initial
concentration of phenol in aqueous solution and C is the residual concentration of phenol at

time t. The value of k is determined based on the slope obtained by linear fitting the

functional relationship between In(Cy/C) and t.
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Table S2 Comparison of photocatalysts reported in the literature similar to the AT-150 sample for photocatalytic degradation of phenol.

Average mass of

Mass . phenol
. Light -
concentration Phenol Irradiation . degraded per
Year of e . . . source ) Degradation Reference
S Modification of TiO, of concentration | Light source time . gram of
publication power activity (%) 3
photocatalyst (ppm) (W) (h) photocatalyst
(g/L) per hour
(mg/g*h)
2020 Doped with carbon 1.0 50 Halogen lamp | 250 46.6 4.66
2018 Doped with nitrogen 0.50 500 F8T5ww lamp / 39.0 55.74 2
phenol-formaldehyde resin-coupled UV lamp (365
2018 ) 2.0 10 100 2.5 52.0 1.04 3
TiO, nm)
2018 Modified by carbon dots 1.0 10 Xenon lamp 300 3 nearly 100.0 3.33 4
. ) UV lamp (264
2017 Hydroxide-TiO, Compounds 1.0 10 ) 4 2 12.0 0.60 5
nm
Modified by sulfation, fluorination UV lamp (365
2017 . 1.0 50 300 2 nearly 100.0 25.00 6
and platinum nm)
Modified by graphene and
2016 . 1.0 50 Tungsten lamp | 100 6 85.0 7.08 7
heteropoly acid
Modified by 7,7,8,8- Xenon lamp
2014 . . 0.045 20 500 8 20.0 11.11 8
Tetracyanoquinodimethane (TCNQ) (450 nm)
Doped with carbon and wrapped by Xenon lamp (
2014 1.5 10 300 3 96.3 2.14 9
nanographene > 420 nm)
Low-pressure
2013 Modified by carbon 1.0 1 UV fluorescent 8 2.5 100.0 0.40 10
tube (254 nm)
) ) UV lamp (365
2012 Doped with fluorine 0.50 50 ) / 1 96.0 96.00 11
nm
2012 Modified by carbon 1.0 20 Xenon lamp ( | 300 2 60.0 6.00 12
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> 420 nm)

Modified by poly-(fluorene-co-

2007 ] 1.0 10 Galz lamp 250 10 75.0 0.75 13
thiophene) (PFT)
L Xenon lamp (
2004 Doped with nitrogen 0.50 20 1000 2 35.6 7.12 14
> 400 nm)
Co-modified by surface oxygen
Blue LED (450 )
/ vacancy defects and surface acetate 33 20 ) 20 3 97.2 1.94 This work
nm
ligands
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Fig. S13 Recycling properties of AT-150 in the photocatalytic degradation of phenol.
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Fig. $14 ATR-FTIR spectra of the AT-150 sample before and after being used.
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Fig. S15 XRD patterns of the AT-150 sample before and after being used.
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Fig. S16 Contact angle images of (a) AT-150 and (b) AT-150I
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