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Test methods: 
 

To detection of reactive species of the photocatalytic elimination process, several 

types of scavengers were added into the photocatalytic systems under visiblelight 

illumination. Add EDTA, IPA, and p-BQ in the reaction system to capture 

photogenerated holes (h+), hydroxyl radicals (·OH), and superoxide radicals (·O2-) 

separately. The dosages of all scavengers are 1 mM.  

The ATZ concentration of the solution was detected by high-performance liquid 

chromatography (HPLC). The detection wavelength was 225 nm and the mobile phase 

is 70% methanol and 30% ultrapure water. 
 
 
 

 
Element Type Weight percentage Wt% Sigma Atomic percentage 

Se L 23.08 0.10 31.24 
Bi M 72.16 0.12 36.91 
O K 4.77 0.07 31.85 

 
Fig S1. EDS spectrum for 2BBOS. 
 
 
 



 
Fig S2. (a, b) The photocatalytic performance for different temperature and time. 
 
 
 

 

Fig S3. (a) photocatalytic stability tests. (b-d) XRD and SEM images of 2BBOS samples before and 
after use. 
 
 
 



 
Figure S4. (a, b) The degradation efficiency of ATZ by various photocatalysts. 
 



Table S1. Comparisons of the photocatalytic performance of several pharmaceuticals on various modified Bi2O3, Bi2Se3 in recent 1 

publications. 2 

Pollutants Photocatalysts 

Reaction conditions  

Reference 
(publication time) Photocatalysts 

dose (g/L) 
Pollutants 

concentration (mg/L) 
Light source 

(wavelength range) 

Removal 
efficiency 

(%) 

Rhodamine B 
(RhB) 

Ag/BiO2-x 1 10 300 W Xe lamp (λ > 420 nm) 58.43 [1] (2022) 
BiO2-x/BiOI 0.2 10 LED lamp  96.4 [2] (2021) 
PDI/BiO2-x 0.6 5 300 W Xe lamp (λ > 400 nm) 98.7 [3] (2022) 

BiO2-x/BiOBr 0.2 10 LED lamp 99.8 [4] (2021) 
BiO2-x/Bi2O2.75 1 5 500 W xenon lamp (λ > 420 nm) 93 [5] (2019) 

BiOI/BiO2−x/BiOBr 0.2 10  30 W LED lamp 99.6 [6] (2022) 

Tetracycline 
(TC) 

Y-BiO2−x 0.1 10 300 W xenon lamp (λ > 420 nm) 74.63 [7] (2023) 

PDI/BiO2-x 0.6 20 300 W Xe lamp (λ > 400 nm) 64 [3] (2022) 
BiO2-x/BiOI 0.2 20 LED lamp  74.5 [2] (2021) 

BiO2-x/BiOBr 0.2 20 LED lamp 79 [4] (2021) 

BiOI/BiO2−x/BiOBr 0.2 10  30 W LED lamp 81.0 [6] (2022) 

BiO2-x/AgBiO3  1 20 500 W xenon lamp (λ > 420 nm) 94.1 [8] (2022) 
Methyl blue BiO2-x/AgBiO3  1 20 500 W xenon lamp (λ > 420 nm) 94.5 [8] (2022) 



(MB) PDI/BiO2-x 0.6 5 300 W Xe lamp (λ > 400 nm) 92 [3] (2022) 
BiO2-x/NaBiO3 1 15 500 W xenon lamp (λ > 420 nm) 96.2 [9] (2019) 

Methyl orange 
(MO) 

PDI/BiO2-x 0.6 5 300 W Xe lamp (λ > 400 nm) 88 [3] (2022) 
BiOCl/BiO2-x 1 20 500 W xenon lamp (λ > 240 nm) 90 [10] (2020) 

BiO2-x/AgBiO3  1 20 500 W xenon lamp (λ > 420 nm) 94.1 [8] (2022) 
BiO2-x/BiOI 0.2 15 LED lamp  88.7 [2] (2021) 

BiO2-x/NaBiO3 1 15 500 W xenon lamp (λ > 420 nm) 95.7 [9] (2019) 
BiO2-x@TiO2 1 20 500 W xenon lamp (λ > 420 nm) 91.2 [11] (2020) 

Phenol 

BiO2-x/NaBiO3 1 15 500 W xenon lamp (λ > 420 nm) 96.7 [9] (2019) 
BiOCl/BiO2-x 1 20 500 W xenon lamp (λ > 240 nm) 99.4 [10] (2020) 

BiO2-x-(BiO)2CO3 1 20 
5W white LED light (400 nm ≤ λ ≤ 

800 nm) 
95 [12] (2019) 

Bisphenol A BiO2−x/Bi 1 20 
500 W metal halogen lamp (λ > 

420 nm) 
83 [13] (2018) 

ATZ 
PK10 

MI-meso-TiO2 
ZnxCu1−xFe2O4  

0.8 
1 
1 

10 
10 
10 

300 W Xe lamp 
300 W Xe high-pressure short-arc 

xenon lamp 
500 W Xenon lamp 

83 
88 
95 

[14] (2023) 
[15] (2019) 
[16] (2018) 
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