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Fig. S1. SEM images of (a) C4N3, (b) Zn-C4N3, (c) C4N3/BiOBr, (d) Zn-C4N3/BiOBr
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Fig. S2. Raman spectra of C4N3, Zn-C4N3, C4N3/BiOBr and Zn-C4N3/BiOBr.
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Fig. S3. (a) The Zn 2p XPS spectra of Zn-C4N3. (b) The O 1s XPS spectra of BiOBr and Zn-

C4N3/BiOBr. 
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Fig. S4. Pore size distribution curves of BiOBr, Zn-C4N3 and Zn-C4N3/BiOBr.



S6

Fig. S5. UV-vis absorption spectra of C4N3, Zn-C4N3 in the range of 200-2500nm.
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Fig. S6. Mott-Schottky curves of (a) BiOBr and (b) Zn-C4N3.

The flat band potential EFB is determined by employing Mott-Schottky plots, which involves 

measuring the capacitance at frequencies of 800Hz, 1000Hz and 1200Hz under dark conditions at 

the solid-liquid interface. This determination is based on the relation between the inverse of the 

square of the capacitance and the potential, as described by the following equation 1:

1/C2 = 2(Ea − EFB – κT/e) / (eNε0εsA2)

where C is the capacity pertaining to space charge, Ea is the applied potential, EFB is the flat band 

potential that can be ascertained through the process of extrapolation to a capacitance of zero, κ is 

the Boltzmann constant, T is the absolute temperature, e is the electron charge, N is the density of 

carriers, ε0 is the electric permittivity of free space, εs is the dielectric constant of materials, and A 

is the area of electrode.
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Fig. S7. (a) Degradation curve of TC under visible light irradiation for 90 min without the 

introduction of catalyst (TC: 25 mg/L). (b) Degradation curve of TC in the absence of light within 

90 min (TC: 25 mg/L, Zn-C4N3/BiOBr: 20 mg). 
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Fig. S8. The UV-Vis absorption spectra of degradation over (a) BiOBr (b) Zn-C4N3 (c) Zn-

C4N3/BiOBr.
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Fig. S9. (a) Photocatalytic degradation efficiency of different contaminants (CR, MB, RhB and 

TC by Zn-C4N3/BiOBr. Effect of (b) initial TC concentration and (c) catalyst dosage over Zn-

C4N3/BiOBr in degradation of TC.
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Fig. S10. (a) The SEM image and (b) XRD pattern of Zn-C4N3/BiOBr after cycling five times 

photocatalytic process.
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Fig. S11. ESR spectra of DMPO - •OH deionized water solution over Zn-C4N3/BiOBr after 

irradiation.
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Fig. S12. Mass spectra of TC and intermediates obtained after degradation at 10min and 50min 

under visible light irradiation.
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The curves of time-resolved PL spectra are fitted by a biexponential function. The fitting equation 

is as follows 2:

ΔR/R0(t) = A1exp(-t/τ1) + A2 exp(-t/τ2)

where parameters τ1 and τ2 are the carrier lifetimes, and A1 and A2 are the corresponding 

proportion.

The fitting of photoluminescence decay profiles was conducted. A double exponential model was 

employed to fit the decay profiles of the prepared samples. The equation used to calculate the 

verage lifetime of photogenerated carriers is as follows ：

τav = (A1∙t1
2+ A2∙t2

2) / (A1∙t1+ A2∙t2)

where parameters τav, τ1 and τ2 are the carrier lifetimes, and A1 and A2 are the corresponding 

proportion.

Table S1. Parameters and the calculated decay times of A, t and τ via bi-exponential decay fitting 

for Zn-C4N3, BiOBr and Zn-C4N3/BiOBr.
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Table S2. The reaction rate and degradation efficiency of TC degradation by different catalysts.

Catalyst
TC 

concentration
Reaction 

time
Reation rate

Degradation 
efficiency

Refs.

Zn-C4N3/BiOBr 25 mg/L 60 min 4.96×10−2 min−1 95.70% This work

BT/BiOBr/Bi 20 mg/L 120 min 1.5×10−2 min−1 93% 3

ZnO/BiOBr 20 mg/L 90 min 1.03×10−2 min−1 86.76% 4

5NCDs/BiOBr 20 mg/L 60 min 4.2×10−2 min−1 92% 5

BiOBr/Bi2WO6-
0.2

20 mg/L 60 min 3.49 ×10−2 min−1 88.06% 6

BiVO4/BiOBr 10 mg/L 140 min 1.59 ×10−2 min−1 90.4% 7

12%Zn-BiOBr 50 mg/L 180 min 0.28 ×10−2 min−1 50.36% 8

NiTiO3-BiOBr 40 mg/L 180 min / 73.5% 9

20% Ni doped 
SnS2/BiOBr

15 mg/L 70 min 4.88 ×10−2 min−1 96.18% 10

Ag3PO4@MWCN
Ts@PPy

20 mg/L 6 min 1.67 min-1 100% 11

Fe-N/C+PMS 11.1 mg/L 30 min 2.12 × 10-1 min-1 100% 12
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Table S3. Fukui index of TC.
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Table S4. Intermediates of TC identified by LC-MS within 10 min and 50 min.
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