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Supplementary captions: 
Table S1. Application of iron-carbon composites in water treatment 

Text S1 Detection of reactive free radicals in EPR 

Figure S1 Magnetic hysteresis loop of IO and IO@ESBC. 

Figure S2 The XRD pattern of IO@ESBC after reaction 

Figure S3 The Raman spectra of IO@ESBC after reaction 

Figure S4 The pH change record of the aqueous solution at various original pH. 

Figure S5 Effect of the fulvic acid (ranging from 0 mg/L to 15 mg/L) on TCH removal 

efficiency. 

Figure S6. TOC removal in IO@ESBC/PS/TCH system. Experimental conditions: IO@ESBC dosage of 

1.25 g/ L, the original PS concentration of 10 mmol/L, TCH dosage of 50 mg/L, initial pH, and temperature 

of 25 ℃. 

Figure S7. Reaction rate curve of IO@ESBC/PS/TCH system. 



 

 

Table S1 Application of iron-carbon composites in water treatment 

Catalyst Synthesis method Oxidants Pollutants Removal ratio 

Fe@porous  

Carbon [1] 

NH2-MIL-53(Fe)  

drived 

PS 

0.65 mM 

ACV 

10 mg/L 

95.60% in  

60 min 

Fe@PB5 [2] Fe-rich  

Hyperaccumulator-derived  

biochar 

PS 

5 mM 

IMI 

10 mg/L 

 

90.00% in  

360 min 

Fe@C-800 [3] Fe (Hbidc) drived PS 

0.2 mM 

SMX 

10 mg/L 

98.40% in  

90 min 

Iron/carbon [4] MIL-88A drived PS 

5 mM 

RB 

30 mg/L 

Successfully  

decolorized of 

RB 

Fe@Ti/C [5] Ilmenite was  

carbothermal reduction  

via microwave irradiation 

PS 

10 mM 

Rhodamine B 

200 mg/L 

 

94.01% in  

30 min 

FexCoy@C [6] FeyCo1-y[Co(CN)6]0.67•nH2O 

nanospheres drived 

PMS 

0.2 g/L 

Bisphenol A 

 

98.00% in  

30 min 

FeS@BC [7] FeS and sawdust  

biochar combined 

PS 

10 mM 

TC 

200mg/L 

87.40% in  

30 min 

Fe-Mn@BC [8] Fe-Mn and cypress  

sawdust combined 

PS 

2 g/L 

AR88 

250 mg/L 

98.84% in  

120 min 

FM-SDBC [9] Fe-Mn and sludge  PS Orange G 75.23% in  



 

 

Catalyst Synthesis method Oxidants Pollutants Removal ratio 

biochar combined  6 mM 1500 mg/L 25 h 

Fe3O4@C/CNFs 

[10] 

Fe3O4 grafted on  

carbon nanofibers 

PS 

1 mM 

Ibuprofen 

25 µM 

100% in 

120 min 

nZVI-Ni@BC  

[11] 

nZVI-Ni and maize  

straws biochar combined 

PS 

4 mM 

Trichloroethylene 

0.15 mM 

98.90% in  

60 min 

Fe/g-C3N4 [12] Ferrocene-modified  

graphite phase  

carbon nitride 

PS 

2.5 mM 

Tetracycline 

40 mg/L 

90.50% in  

60 min 

 

Text S1 Detection of reactive free radicals in EPR 

The reactive free radicals (SO4•-, •OH, O2.- and 1O2) were detected by the EPR 

spectrometer. 100 mM DMPO was added into a 150 mL tapered conical flask, which 

contained 10 mM of PS, 50 mg/L of TCH and 1.25 g/L of IO@ESBC sample. Then, 

the conical flasks containing mixing slurry were placed on a thermostatic shaker with a 

rotary speed of 240 rpm at a constant temperature of 25℃. After 10 minutes of 

reaction ,0.5mL of the reaction suspension were quickly withdrawn from the slurry, 

then filtered by membrane (0.22 µm) to obtain the filtrate. The filtrate was used to detect 

the signal of SO4•-, •OH and O2.-. The procedure of capturing the signal of 1O2 by 50µM 

TEMP was the same as before, but the difference was that additional methanol needs to 

be added into the filtrate in order to eliminate the interference of other free radical 

signals. 



 

 

 

 

Figure S1. Magnetic hysteresis loop of (a) IO and (b) IO@ESBC. 

 

 
Figure S2. The XRD pattern of IO@ESBC after reaction 

 

 
Figure S3. The Raman spectra of IO@ESBC after reaction 

 

 



 

 

 
Figure S4. The pH change record of the aqueous solution at various original pH. 

Experimental conditions: the original PS concentration of 10 mM, TCH dosage of 50 

mg/L, IO@ESBC dosage of 1.25 g/L, and temperature of 25 ℃. 

 

 
Figure S5 Effect of the fulvic acid (ranging from 0 mg/L to 15 mg/L) on TCH removal 

efficiency. Experimental conditions: IO@ESBC dosage of 1.25 g/ L, the original PS concentration 

of 10 mmol/L, TCH dosage of 50 mg/L, initial pH, and temperature of 25 ℃. 

 



 

 

 
Figure S6. TOC removal in IO@ESBC/PS/TCH system. Experimental conditions: 

IO@ESBC dosage of 1.25 g/ L, the original PS concentration of 10 mmol/L, TCH dosage of 50 

mg/L, initial pH, and temperature of 25 ℃. 

 

 
Figure S7. Reaction rate curve of IO@ESBC/PS/TCH system. 
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