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Figure S1. Representative TEM image of the CuFe2O4@BC particles. 
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Figure S2. EDS spectrum of the CuFe2O4@BC. 
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Figure S3. CIP degradation with adding 10 mM phosphate ions in CuFe2O4@BC/PMS system. 

Reaction conditions: [CIP] = 10 mg/L, [PMS] = 2.5 mM, [catalysts] = 0.1 g/L, initial pH = 7.0, 

temperature = 25 ℃. 
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Figure S4. CIP degradation with adding different concentrations of BQ and FFA in 

CuFe2O4@BC/PMS system. Reaction conditions: [CIP] = 10 mg/L, [PMS] = 2.5 mM, [catalysts] 

= 0.1 g/L, initial pH = 7.0, temperature = 25 ℃. 

Table S1. Concentrations of leached metal ions from different reaction conditions. 

Conditions Copper Ions (mg/L) Iron Ions (mg/L) 

CuFe2O4@BC 

(pH=3) 
0.363 0.105 

CuFe2O4@BC 

(pH=7) 
0.214 0.087 

CuFe2O4 

(pH=3) 
1.290 0.525 

CuFe2O4 

(pH=7) 
1.279 0.455 



Table S2. Comparison of the reaction parameters with previously reported catalysts for PMS 
activation. 

Pollution Catalysts Loading 
PMS 

Dosage 
Removal 

Efficiency 
Reference 

PCB28 (0.5 mg L-1) CuFe2O4 (0.1 g L-1) 0.2 mM 89% (8 h) [51] 

Phenol (35 mg L-1) Cu-MnO2 (0.3 g L-1) 0.4 g L-1 100% (40 min) [53] 

methylene blue   

(20 mg L-1) 

CuFe2O4-AC  

(0.2 g L-1) 
2.0 g L-1 100% (2 h) [54] 

CIP (10 mg L-1) ZCFO (0.1 g L-1) 2.5 mM 96.6% (15 min) [39] 

BPS (10 μM) CuCo2S4 (0.01 g L-1) 100 μM 100% (30 min) [55] 

BPA (10 mg L-1) 
Mn1.8Fe1.2O4 

(0.1 g L-1) 
0.2 g L-1 95% (30 min) [43] 

4-CP 

(100 μM) 
Co-Black TNT 1 mM 100% (30 min) [38] 

CIP (10 mg L-1) 
CuFe2O4@BC 

(0.1 g L-1) 
2.5 mM 97.8% (30 min) Our work 

Table S3. Comparison of activation energy of CIP degradation with previously reported 
catalysts. 

Entry System 
Catalysts 
loading  

Oxidant 
dosage 

Ea Reference 

1 nano-Co3O4/PMS 0.1 g L-1 1 mM 61.9 kJ/mol [46] 

2 Co@N-C/PMS 0.1 g L-1 0.25 mM 35.4 kJ/mol [56] 

3 MnFe2O4/PMS 0.05 g L-1 0.5 g L-1 31.7 kJ/mol [57] 

4 CuFe2O4@BC/PMS 0.1 g L-1 2.5 mM 16.2 kJ/mol Our work 

Table S4. Summary on the second-order reaction rates of EtOH, TBA, FFA, BQ and the first-
order reaction rates of BQ with different ROS. 

Scavengers 
Second-order reaction rata constants(M-1s-1)[20,58]  

•OH SO4
•- O2

•- 1O2 
EtOH 1.9 × 109 (1.6-7.7) × 107 ＜ 103 3.8 x 103 
TBA (3.8-7.6) 108 (4.0-8.1) × 105 ＜ 103 ＜ 104 
FFA 1.5 × 1010 No reaction No reaction 1.2 × 108 
BQ 1.2 109 1.0 × 108 (0.9-1.9) × 109 6.6 × 107 

Scavengers 
First-order reaction rata constants(M-1s-1)[59] 

•OH SO4
•- O2

•- 1O2 
BQ 4.8 × 106 4.0 × 105 (3.6-4.0) × 106 1.52 × 105 
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