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Supplementary Fig. S1 SEM images showing the porous structures of (a) Fe/Zn-OPBC500 and (b) Fe/Zn-OPBC900.







[image: ]
Supplementary Fig. S2 High-resolution XPS spectra of Zn 2p of for Fe/Zn-OPBC500.
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[bookmark: OLE_LINK1]Supplementary Fig. S3 Effect of initial MB concentration on adsorption of Fe/Zn-OPBC500 and Fe/Zn-OPBC900.
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Supplementary Fig. S4 Effect of reaction time on adsorption of Fe/Zn-OPBC500 and Fe/Zn-OPBC900.
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Supplementary Fig. S5 High-resolution XPS spectra of C1s and O1s for Zn-OPBC500 and Fe-OPBC500.
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Supplementary Fig. S6 Nonlinear isotherm models for adsorption on Fe-OPBC500 and Zn-OPBC500.
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[bookmark: OLE_LINK17]Supplementary Fig. S7 Nonlinear isotherm models for adsorption on Fe/Zn-OPBC700.
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Supplementary Fig. S8 XRD patterns of Fe/Zn-OPBC500 and Fe/Zn-OPBC900 after the adsorption of MB.


Supplementary Table S1 Related parameters of Thermodynamic experiment 
	T (K)
	Kc
	∆Gθ ( kJ mol⁻1)
	∆Hθ (kJ mol⁻1)
	∆Sθ (kJ mol⁻1·K⁻1)

	298
	1.4842
	–1.96
	4.31
	0.021

	308
	1.6516
	–2.13
	
	

	318
	1.9644
	–2.38
	
	





Supplementary Table S2 Specific distributions of C 1s and O 1s bonding states of Fe/Zn-OPBCs after MB adsorption
	Sample
	Percentage of area
	Percentage of area

	
	C–C
/C=C%
	C=O%
	HN–C=O%
	O–C=O%
	O=C–OH%
	C–O–C %
	C=O%

	Fe/Zn-OPBC500
	3.6
	12.4
	74.3
	9.7
	30.2
	50.7
	19.1

	Fe/Zn-OPBC900
	38.3
	26.4
	18.6
	16.6
	7.2
	86.7
	6.1

















Supplementary Table S3. The adsorption capacity of various adsorbents towards MB in the literatures.
	Adsorbent
	Optimal pH
	qe (mg g⁻1)
	Reusability
	References

	Sewage sludge-derived biochar
	7
	24.1
	3 cycle reduced to ~60%
	[1]

	Ball mill-modified biochar
	8
	50.27
	4 cycle reduced to ~60%
	[2]

	Fe-modified lignin-based biochar
	7
	200
	Remained 88.7% after five cycles
	[3]

	Activated reed-derived biochar
	6
	77.35
	/
	[4]

	Chemically modified lychee seed biochar
	7
	124.5
	/
	[5]

	Nano-silica biochar composites activated by KOH
	7
	247.22
	4 cycle reduced to 99.30 mg g⁻1
	[6]

	Hierarchical porous biochar with Fe/Zn co-activation
	7
	237.53
	7 cycles reduced to 113.24 mg g⁻¹
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