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Experiment and test details

1. Synthesis of BiOCI

The BiOCI was synthesized by hydrothermal method. Usually, 3 mmol of
Bi(NO3); - 5H,0 and 3 mmol of NH4Cl were dissolved in 80 mL of deionized
water. After stirring in the air for 30 min, the reaction mixture was sealed in a
100 mL polytetrafluoroethylene-lined autoclave and heated at 120 °C for 24 h.
Then, the product was washed three times with deionized water and dried at
60 °C.

2. Characterizations

Powder X-ray diffraction (XRD) patterns of the samples were carried on an
X-ray diffractometer (Bruker D2 Phaser) with Cu Ka radiation (A = 1.5418 A).
Scanning electron microscopy (SEM) images were obtained on JZEISS
SUPRA 55 compact instruments. Transmission electron microscopy (TEM)
images and EDS mapping were obtained on a Thermo Fisher Scientific
microscope (JEM-2100). X-ray photoelectron spectra (XPS) were taken on
Thermo Scientific K-Alpha instrument using Al Ka radiation. Ultraviolet-visible
diffuse reflectance spectra (DRS) spectra of the prepared samples were
obtained by a UV-vis spectrometer (UV2600, Shimadzu, Japan). The
photoluminescence spectra (PL) were obtained using a JASCO FP-6500
fluorescence spectrophotometer. All photoelectrochemical properties including
the electrochemical impedance spectra (EIS), transient photocurrent response,
and Mott-Schottky (M-S) curves were measured on an electrochemical
workstation (CHI660B) using a three-electrode system with the platinum plate
as the counter electrode and Ag/AgCl as the reference electrode used in 0.1 M
Na,SO, solution. Electron spin resonance (ESR, ER200-SRC) spectra were
obtained on an electron paramagnetic resonance spectrometer (Bruker EMX
PLUS).

3. DFT calculation

The calculations were carried out by the Vienna ab initio Simulation



Package (VASP) based on density functional theory (DFT) [1]. PBE exchange-
correlation functional based on generalized gradient approximation (GGA) was
used for structural optimization and electronic structure calculation [2]. The
default plane-wave cutoff energy was set at 400 eV. The electron energy is
calculated using a 21x21x1 k-point mesh. The convergence criterion is set to
be 10-5 eV. These structures relax completely until the force of all atoms is less
than 10-3 eV/A. The DFT-D2 method is used to correct the interlayer Van der
Waals (VDW) interaction [3].



Fig. S1. The SEM image of CAU-17.



Table S1. Atomic proportion and mass proportion of three elements

Z Element Atomic Fraction (%) | Mass Fraction (%)
83 Bi 24 .42 76.73
8 o) 58.16 13.99
17 Cl 17.41 9.28




Fig. S2 The SEM images of i-l (a) and i-Br (b).
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Fig. S3. XPS survey spectra of i-X samples (a); High-resolution spectrum of Bi 4f (b),

Binding Energy (eV)

O 1s (c), Cl 2p (d), Br 3d (e), 1 3d ().
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Fig. S4. The photocatalytic RhB degradation performance (a) and the quasi-first-
order kinetics linear fitting diagram (b) of i-X (X = ClI, Br, 1) samples; The photocatalytic
TC degradation performance and the quasi-first-order kinetics linear fitting diagram (d) of
i-X (X = ClI, Br, 1) samples.
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Fig. S5. The photocatalytic RhB degradation performance (a) and the quasi-first-
order kinetics linear fitting diagram (b) of i-X (X = Cl, Br, 1) and Bi,O3 samples in mixed
wastewater; The photocatalytic TC degradation performance and the quasi-first-order
kinetics linear fitting diagram (d) of i-X (X = ClI, Br, 1) and Bi,O3 samples in mixed
wastewater.



Table S2. Photocatalytic performance for degrading RhB of BiOCl-based

catalysts reported previously

Irradiatio
Sample
RhB n Degradatio
Material Irradiation | amount k Refs.
(mg/L) time n rate (%)
(mg) )
(min)
Visible
i-Cl 10 10 20 90 0.106 | Herein

light
Visible

BiOCI/KTO ) 50 10 90 100 0.055 4
light
Visible

GO/BiOCI/PAN 20 8 90 38 - 5
light
Visible

BiOCI/TiO, on FTO liaht 3cm*7cm 2.5 180 99 0.043 6

19

Visible

BiOCI/Bi,0,CO3 ] 20 20 60 99 - 7
light

simulated

BiOCI/Biy4031Brig ) 25 10 90 98 0.035 8
sunlight
Visible

BiOCI/CQDs ] 20 10 40 98 0.092 9
light
Visible

WO3/ BiOCI/BiVO, liaht 25 10 120 75 0.010 10

19

Visible

BiOCI/H*Ti,NbO;~ 100 20 90 98 0.060 11

light




Table S3. Photocatalytic performance for degrading TC of BiOCl-based

catalysts reported previously

sunlight

Sample o )
TC Irradiation | Degradation
Material Irradiation | amount ) ) k Refs.
(mg/L) | time (min) rate (%)
(mg)
Visible
i-Cl 10 10 20 70 0.048 | Herein
light
Visible
Ag/BiOCl/diatomite liaht 30 10 60 86 0.025 12
19
simulated
BiOCI/K*CagNb30+¢~ ) 35 35 150 94 0.016 13
sunlight
Visible
BiOCI-BMO 50 10 100 97 - 14
light
Visible
BiOCI@CeO, ) 50 10 120 90 0.015 15
light
Visible
BiOCI/Cu,0 20 20 80 90 0.015 16
light
simulated
Fe3;04/BiOCI/BiOI 20 40 80 89 0.019 17
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Fig. S6. UV-Vis curves of RhB solution (a, b, ¢), TC solution (d, e, f), and mixed
wastewater with RhB and TC (g, h, i).
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Fig. S7. The cycling experiments results (a) and XRD patterns before and after

recycling process (b) of i-Cl for mixed wastewater degradation.
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