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Table S1 The catalytic systems for in-situ production H2O2 and organic pollutant degradation. 

Materials Reaction conditions Contaminants H2O2 

generation

Removal

efficiency 

(%)

Refs

Sch/NF Heterogenous Fenton, [RhB] = 20 

mg/L, [Catalysts] = 3*3 cm2, pH = 2, 

180 rpm

RhB 559.8 μM/h 99

(15 min)

--

ACNN Photocatalytic, [Catalysts] = 0.5 g/L, 

300 W Xenon lamp (λ > 420 nm)

-- 10.2 mM/h

(1 g)

-- 1,2

Cv-g-C3N4 Photocatalytic, [Catalysts] = 1 g/L, 

300 W Xenon lamp (λ > 420 nm)

-- 96 μM/h (100 

mg)

-- 3

KLCN (lignin-

derived carbon ring-

embedded and 

nitrogen defect co-

doped g-C3N4)

Photocatalytic, [Catalysts] = 1 g/L, 

300 W xenon lamp (λ > 420 nm)

-- 1856.8 μM/h 

(50 mg)

-- 4

α-

Fe2O3/ZnFe2O4@Ti3

C2

Photo Fenton, [RhB] = 8 mg/L, 

[Catalysts] = 0.5 g/L, 500 W Xe lamp 

(λ > 420 nm)

RhB -- 88.3

(50 min)

5,6

α-Fe2O3/g-C3N4 Photo Fenton, [Catalysts] = 1 g/L, 

[RhB] = 10 mg/L, 300 W Xenon 

lamp

RhB -- 96

(90 min)

7

Fe-CHI/Ni|ACF|Fe-

CHI/Ni sandwich 

film cathode

Electro-Fenton, [RhB] = 5 mg/L, pH 

= 6.2, I = 10 mA, Na2SO4 = 0.05 M, 

air flow rate = 0.1 m3/h

RhB -- 92

(120 min)

8,9

FeS Fenton-like, [Phenol] = 5 mg/L, 

[FeS] = 1 g/L, pH = 7

Phenol -- 35

(120 min)

10



Fig. S1 SEM diagrams of NF (a, b, c,) and Sch/NF composite catalyst (d, e, f).

Fig. S2 XPS spectra of Sch/NF and Sch. XPS broad scan survey spectra of Sch/NF (a). High 

resolution of Fe2p of Sch (b).



Fig. S3 The degradation efficiency of tetracycline hydrochloride, methylene blue and aniline bule 

using Sch/NF. (Tetracycline hydrochloride: 20 mg/L, methylene blue: 20 mg/L and aniline bule: 

20 mg/L, a piece of Sch/NF (3 cm*3 cm), pH = 2, rotation rate: 180 rpm).

Fig. S4 Effect of light irradiation (a) and different dosage (b) of Sch/NF composite catalyst on 

degradation rate of RhB. Experimental conditions: Rhodamine B: 20 mg/L, pH: 2.0, rotation rate: 

180 rpm.



Fig. S5 Content change of Fe2+ in the degradation of RhB by Sch/NF catalyst (a). Reaction 

condition: RhB: 20 mg/L, a piece of Sch/NF (3 cm*3 cm), pH = 2, rotation rate: 180 rpm.

Degradation of MB in the homogeneous Fenton system of Fe2+-H2O2 system (b). Experimental 

conditions: RhB = 20 mg/L, H2O2 = 10 mg/L, Fe2+ = 0.2 mg/L, pH =2.

Fig. S6 Stability and reusability of Sch/NF catalyst. RhB degradation efficiency during three 

successive batches of degradation experiments by Sch/NF catalyst. Experimental conditions: RhB: 

20 mg/L, a piece of Sch/NF (3 cm*3 cm), pH: 2.0.



Fig.S7 EDS spectra of Sch/NF before (a) and after reaction (b).

Fig. S8 SEM images and EDS elemental mapping of Ni, Fe, S, and O elements for Sch/NF 

catalyst after 3th reaction.



References

1 S. Wu, H. Yu, S. Chen and X. Quan, ACS Catal, 2020, 10, 14380–14389.

2 Y. Zhang, D. Wu, X. Zeng, B. Qiu, Q. Zhu and J. Zhang, Adv Sci, 2025, 12, e07913.

3 S. Li, G. Dong, R. Hailili, L. Yang, Y. Li, F. Wang, Y. Zeng and C. Wang, Appl Catal B, 2016, 

190, 26–35.

4 Y. Xu, G. Wang, W. Li, Z. Yuan and C. Si, Chem Eng J, 2025, 503, 158655.

5 H. Zhang, M. Li, C. Zhu, Q. Tang, P. Kang and J. Cao, Ceram Int, 2020, 46, 81–88.

6 Y. Liu, Y. Zhao and J. Wang, J Hazard Mater, 2021, 404, 124191.

7 Y. Wang, H. Song, J. Chen, S. Chai, L. Shi, C. Chen, Y. Wang and C. He, Appl Surf Sci, 2020, 

512, 145650.

8 Y. Fan, Z. Ai and L. Zhang, J Hazard Mater, 2010, 176, 678–684.

9 Y. Chen, Y. Xu, Z. Ma, H. Wang, Q. Chen, S. Zhang, K. Feng, X. Chen and X. Kong, Org Biomol 

Chem, 2026

10 D. Cheng, A. Neumann, S. Yuan, W. Liao and A. Qian, Environ Sci Technol, 2020, 54, 4091–

4101.


