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Text S1. Photocatalytic activity evaluation

High performance liquid chromatography-mass spectrometry (LC-MS,
thermofisher, LTQ Orbitrap XL) with an electrospray (ESI) source in positive
ionization mode (m/z=50-750) was used to identify the intermediates of LEV
photocatalytic degradation. A Waters BEH C18 column (100 mm x 2.1 mm) was used
for HPLC separation at 30 °C. The mobile phases A and B utilized were 0.1% formic
acid aqueous solution and acetonitrile, and the detergent flow rate was held constant
at 0.2 mL/min. The injection volume for the analysis was 20 pL. The linear gradient
elution was set as follows: the initial 90% A was reduced to 5% A over 5 min and
maintained for 7 min. Then, the mobile phase A was restored to 90% within 1 min
and maintained for another 2 min.
Text S2. Free radical capture experiment

Benzoquinone  (BQ), isopropyl alcohol  (IPA), and  disodium
ethylenediaminetetraacetate (EDTA-2Na) were selected as the scavengers to trap
vacancies (h*), superoxide radicals (*O,"), and hydroxyl radicals (*OH), respectively.
All three trapping agents had a concentration of 1.0 mmol/L. Using the 5,5-dimethyl-
I-pyrroline-N-oxide (DMPO) spin trapping reagent for electron paramagnetic
resonance (EPR, Bruker EMX Plus), the reactive chemicals *O, and *OH in the
photodegradation reaction were examined.
Text S3. Computational details

The LEV removal efficiency is calculated by the Lambert-Beer law in Eq. S1[12,



13]:

(Co/C)  (Ao/Ay)

%) =
n(%) . a

x 100 (S1)
where 7 denotes the removal efficiency; Co and €t denote the initial and

4o and 4t are the

instantaneous concentrations of LEV (mg/L), respectively;
absorbance at 0 and t min, respectively.

The photodegradation curve of LEV was fitted by the quasi primary reaction
kinetic Eq. S2[12-14]:

C

- ln(C—o) =kt (S2)
Here, Co and €t denote the initial and instantaneous concentrations of LEV
(mg/L), respectively; k is the kinetic constant; and t is the degradation time (min).
The optical band gap of a photocatalyst can be calculated from its optical
absorption spectrum according to the following Eq. S3 [2, 12, 13, 15, 16]:
ahv = A(hv - E )"/ (S3)
Where, @ is the absorption coefficient, h is Planck's constant, v is the incident
light frequency (Hz), 4 is the proportionality constant, Eg is the optical band gap
energy (eV), and the value of " depends on the semiconductor transition type decision,
with 7 values of 1 and 4 representing direct and indirect absorption, respectively.
The work function of the catalysts can be obtained by the calculation method
below Eq. S4 [15, 16]:
O = hv = |Ecypops = Eg (S4)

Where the hv represents the photon energy of the excitation light used for



detection (21.21 eV), the Ecutory represents the cutoff energy.



- = -
(a) : "1 FI0] (b) . B Emmrmopme
— (=] — )
= S mSe s &
=J- S - = s <3 =% 5 &€ &
- = e o - a = e = S o
— i — — o9 ‘—“ —l\-«’N ~—~ —
1 ta z S & ¢ CelS e, T
. i =
e e 4y s o, W AT

Intensi
‘
3
.
= b
4
F
i

Intensi
L }__ b
-
.
gt

u ., FTO
JCPDS I y
| | No.21-1276 l . 2 110,
L L lll [l L l o 1 | ll " i i L L L
40 50 6 70 80

30 40 50 60 70 80 10 20 30

2 theta ( degree ) 2 theta ( degree)
In,S, ¥ Sh,S; ¢ FTO|

[
<
(=]
<

(c) o)
g 12 .,
il ,
v | R : l SI

Sh,S,

Intensity
.F»
9

. lll 2 Al

10 20 30 40 50 60 70 80
2 theta ( degree )

Fig. S1 XRD patterns of pure TiO; (a), IT (b) and SI (c).



Fig. S2 SEM images of TiO, (a) cross section, In,S3 (b), Sb,S; (¢) and SIT cross

sections.
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Fig. S3 XPS spectra of the high-resolution spectra of S 2p(a) and O Is.
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Fig. S4 The UV-vis spectra of LEV degradation by SIT at different reaction time(a);
the apparent constant and degradation efficiency of different catalysts(b), different

LEV concentration(c), different initial pH(d), different antibiotics(e) and different free

radical trapping(f).
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Fig. S5 MS spectra of LEV (Reaction conditions: [LEV] = 10 mg/L; [photocatalyst

size]=1cm x 1 cm; pH="7; T =25°C).
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Fig. S6 LC-MS spectra of LEV degradation with different retention time (a) 0 min, (b)

40 min, (c) 80min, (d) 120min.
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Fig. S7 Mineralization of LEV by SIT.
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Table. S1 Detailed information of LEV degradation intermediates.

Compounds m/z Formula Proposed structure  References
0o o
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/N\) \/k
0o 0O
F H
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