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Test S1. Pseudo-first-order kinetic equation 

The apparent rate constant (kobs) was calculated by fitting the degradation 

kinetics of OFX with a pseudo-first-order model: − ln ቀ஼೟஼బቁ = 𝑘௢௕௦ 𝑡                                                 (S1) 

Where, C0 and Ct represent the concentration of OFX at the initial and a certain 

reaction time respectively, and t represents the reaction time.  
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Table S1. An overview of research on the removal of OFX by ferrites. 

Catalyst OFX Operation 
conditions 

Removal 
Efficiency 

Ref 

Ag3PO4/CoFe2O4 

(0.5 g/L) 20 mg/L under visible light; 
150 min 95.9% [1] 

MSmxFe2-xO4 

(M = Ni, Co; x = 0, 
0.02, 0.06, 0.1) 

(0.5 g/L) 

15 mg/L 
[H2O2] = 9.8 mM; 
pH = 2.5; 60 min; 
under visible light 

57%-86% [2] 

CuFe2O4-Mt 
(0.4 g/L) 40 mg/L [PMS] = 2.0 mM;  

pH = 6.8; 60 min 85.2% [3] 

CoFe2O4@Bi2O3/NiO 
(0.3 g/L) 10 mg/L under visible light; 

90 min 95.2% [4] 

Cellulose/PANI/NiFe2O4 

(0.5 g/L) 0.05 mM 
[H2O2] = 8.8 uM; 
pH = 2.5; 30 min 
under visible light 

87.44% [5] 

CoFe2O4/WS 
(1.0 g/L) 20 mg/L [PMS] = 1.0 g/L; 

30 min 92.8% [6] 

MnFe2O4@C-NH2 

(1.0 g/L) 30 mg/L [H2O2] = 29.4 mM; 
pH = 3; 180 min 97.4% [7] 
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Table S2. Quality of tap water and surface water. 

Category TOC 
（mg/L） 

COD 
（mg/L） 

TN 
（mg/L） 

Tap water 0.79 2.31 1.56 

Surface water 12.59 39.03 2.31 
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Table S3. Change of valence state of elements in CoFe2O4 before and after reaction by 

XPS analysis. 

Elements Before After 

Co 
Co(II) 46.58% 50.44% 

Co(III) 53.42% 49.56% 

Fe 
Fe(II) 58.68 % 55.88% 

Fe(III) 41.32% 44.12% 

O 

Lattice O 75.75% 70.83% 

Surface OH 19.50% 21.39% 

H2O 4.75% 7.78% 
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Table S4. Intermediates of OFX degradation in CoFe2O4/PAA system. 

Product ID Molecular weight 
[M + H+] 

Molecular 
formula 

Proposed 
structure 

OFX 362 C18H20O4N3F 
 

P1 354 C16H20O5N3F 
 

P2 314 C14H20O4N3F 
 

P3 283 C13H18O3N3F 
 

P4 334 C17H20O3N3F 
 

P5 205 C11H9ON2F 
 

P6 194 C10H11ON2F 
 

P7 280 C13H13O4N2F 
 

P8 224 C11H10O3NF 
 

P9 344 C18H21O4N3 
 

N

F
O

O
N

N

OH

O
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P10 327 C17H17O4N3 
 

P11 300 C17H21O2N3 
 

P12 149 C8H7O2N 
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Table S5. CAS Registry Number of chemicals.  

Chemicals CAS Chemicals CAS 

OFX 82419-36-1 DPD 93-05-0 

NOR 70458-96-7 HA 1415-93-6 

CIP 85721-33-1 pCBA 74-11-3 

ENR 93106-60-6 NAP 22204-53-1 

TBA 75-65-0 PMSO 1193-82-4 

MeOH 67-56-1 PMSO2 3112-85-4 

CHCl3 67-66-3 CH3CN 75-05-8 

FFA 98-00-0 HCOOH 64-18-6 
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Table S6. Details of the detection conditions in HPLC for organic compounds.  

Chemicals Flow rate 
(mL/min) 

Mobile phase Wavelength 
(nm) 

Ofloxacin 
(OFX) 1.0 Acetonitrile: 0.1% formic acid 

(15:85) 288 

Norfloxacin 
(NOR) 1.0 Acetonitrile: 0.1% formic acid  

(30:70) 275 

Ciprofloxacin 
(CIP) 1.0 Acetonitrile: 0.1% formic acid  

 (30:70)  275 

Enrofloxacin 
(ENR) 1.0 Acetonitrile: 0.1% formic acid 

(20:80)  278 

 p-chlorobenzoic acid 
(pCBA) 1.0 Acetonitrile: 0.1% formic acid 

(40:60)  236 

Naproxen 
 (NAP)  1.0 Acetonitrile: 0.1% formic acid 

(60:40)  231 

Methyl phenyl sulfoxide  
(PMSO) 1.0 Acetonitrile: 0.1% formic acid 

(25:75) 230 

Methyl phenyl sulfone  
(PMSO2) 

1.0 Acetonitrile: 0.1% formic acid 
(25:75) 215 
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Figure S1. Decomposition of PAA during the reaction. Experimental conditions: 

[OFX] = 20 μM, [PAA]0 = 0.4 mM, CoFe2O4 = 0.10 g/L, pH = 7.0, T = 25 ℃. 
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Figure S2. The zeta potential of CoFe2O4.  
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Figure S3. Degradation of NAP and pCBA in CoFe2O4/PAA system. Experimental 

conditions: [NAP] = [pCBA] = 20 μM, [PAA]0 = 0.4 mM, CoFe2O4 = 0.10 g/L, pH = 

7.0, T = 25 ℃. 
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Figure S4. Effects of quenchers on the decomposition of PAA. Experimental 

conditions: [PAA]0 = 0.4 mM, [TBA] = [MeOH] = 100 mM, [FFA] = [CHCl3] = 10 mM, 

pH = 7.0, T = 25 ℃. 
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Figure S5. Degradation of PMSO and production of PMSO2 in CoFe2O4/PAA system. 

Experimental conditions: [PMSO] = 20 μM, [PAA]0 = 0.4 mM, CoFe2O4 = 0.10 g/L, 

pH = 7.0, T = 25 ℃. 
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Figure S6. Effect of PMSO on the degradation of OFX. Experimental conditions: 

[OFX] = 20 μM, [PMSO] = 100 μM, [PAA]0 = 0.4 mM, CoFe2O4 = 0.10 g/L, pH = 

7.0, T = 25 ℃.  



17 

 

 

 

 



18 

 

Figure S7. LC-TOF-MS chromatograms of OFX and the intermediates in 

CoFe2O4/PAA system. 
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