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Fig. S1 The schematic illustration of batch adsorption experiment.
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Fig. S2 The pHPZC of the MBM/OH/BC.
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Fig. S3 XRD patterns of MBM/OH/BC before and after Cd2+ adsorption.
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Fig. S4 The Raman spectroscopy of MBM/OH/BC before and after Cd2+ adsorption.
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Fig. S5 (a) The adsorption capacity of BC and OH/BC pyrolyzed at different temperatures (500, 600, 700 and 800 ℃). (b) The adsorption capacity of OH/BC and MBM/OH/BC pyrolyzed at different temperatures (500, 600, 700 and 800 ℃).
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Fig. S6 (a) N2 adsorption (closed symbols) and desorption (opened symbols) isotherms, and (b) pore size distribution obtained from the Horvath-Kawazoe method for three biochar.
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Fig. S7 The adsorption capacity of MBM/OH/BC to Cd2+ after a continuous regeneration cycle. 
Table S1 

Summary of the literature data on adsorption of Cd2+ by different absorbent.
	Raw material
	Qm (mg·g-1)
	Adsorption

Condition

 (pH)
	Adsorption

Condition

T (°C)
	References

	MBM/OH/BC
	183.59
	7.0
	25
	Current

study

	Magnetic oak 
bark char
	7.40
	5.0
	25
	
 ADDIN EN.CITE 
[1]


	Magnetic oak 
wood char
	2.87
	6.0
	25
	
 ADDIN EN.CITE 
[1]


	Chicken
	69.62
	6.0
	25
	
 ADDIN EN.CITE 
[2]


	Pine bark char
	0.34
	5.0
	25
	
 ADDIN EN.CITE 
[3]


	Biochar treated 
by KMnO4
	28.1
	7.0
	22 ± 0.5
	
 ADDIN EN.CITE 
[4]


	Hydrochars via hydrothermal
	13.92
	8.0
	30± 1
	
 ADDIN EN.CITE 
[5]


	Synthesized azide cancrinite
	2.87
	-
	-
	[6]

	Magnetic biochar prepared by CO2 atmosphere (MC)
	45.24
	6.0
	25
	[7]


2.3 Characterization of sorbents
The Brunauer-Emmett-Teller (BET) specific surface area, pore volume and pore size distribution of biochar were determined on the basis of the N2 adsorption-desorption method at 77K using ASAP2460 (Micromeritics Company, USA). The specific surface areas (SBET) and pore volume were calculated based on the theory of BET and Barrett-Joyner-Halenda (BJH), respectively. The SBET was based on the data of adsorption data corresponding to N2 vapor pressures from 0.01-0.3 and the pore volume was based on the data of N2 desorption data. The pore size was based on the data of adsorption isotherm. The morphologies of adsorbent were characterized by scanning electron microscope (SEM) (Quanta Q400, FEI Company, USA). The surface functional group characteristics of adsorbent are analyzed by Fourier transform infrared spectrum (FTIR) (IRTracer-100, Shimadzu, Japan). XRD patterns of samples were identified by an X-ray powder diffractometer (Bruker D8 ADVANCE, Germany) equipped with Cu Kα radiation (40 Kv, 40 mA) in a scanning range of 10-80° (2θ). The surface elemental compositions and the bonding situations were determined using an ESCALAB 250Xi X-ray photoelectron spectroscopy (XPS) (Thermo Fisher Scientific, USA). The magnetic property of the adsorbent was analyzed by a vibrating sample magnetometer (VSM) (MPMS (SQUID) XL-7, Quantum Design Co., USA) with the field cycling from -20 to 20 kOe at room temperature. The content of K, Ca, Mg and Na were determined by ICP-OES (V8rtical, 5100DV, Agilent Technologies, Mulgrave, Australia), and water-soluble PO43- and CO32- were determined by ion chromatography (940 Professional IC Vario, Metrohm GmbH Co., Ltd., Switzerland).
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