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[bookmark: _Toc18031][bookmark: _Toc19008]Equations
[bookmark: _Toc6330]1.1 Beryllium Analysis Method
The concentration of beryllium (Be) was determined by UV-Vis spectrophotometer (UV-2550, Shimadzu) with ellirocyanine R as the colorant. The wavelength of beryllium is 590 nm. The adsorption capacity qe of Be is formulated as follows[1]:

  (S1)
[bookmark: _Toc2643][bookmark: _Toc23060]1.2 Adsorption Kinetics
The pseudo-first-order kinetic model is formulated as follows [2]:

(S2)
In the formula, qe (g/kg) is the equilibrium adsorption capacity; qt (g/kg) is the adsorption capacity of the adsorbent at time t; and k1 (min-1) is the primary rate coefficient.
The pseudo-second-order kinetic model is formulated as follows [3]:

(S3)
Where, k2 (min·g/mg) is a pseudo-second-order rate coefficient.
The in-particle diffusion model is formulated as follows [4]:

(S4)
Where, Ks [mg/(g·min1/2)] is the coefficient of internal diffusion rate; and C (g/kg) is the coefficient related to the thickness of the adhesive layer on the adsorbent surface .
[bookmark: _Toc29249][bookmark: _Toc8577]1.3 Adsorption Isotherm
Langmuir model formula is as follows [5].

(S5)
Where, Ce (mg/L) is the equilibrium concentration; qm is the saturated adsorption capacity (g/kg) of the adsorbent at a certain temperature. kL (L/mg) is the Langmuir coefficient.
Freundlich model is as follows [6]:

(S6)
Where kF is the Freundlich constant and 1/ nF is the heterogeneity factor.
The expression of Temkin model is as follows [3]:

(S7)
Where, at is Temkin constant (L/mg); B (J/mol) is Temkin adsorption heat correlation coefficient, B = RT /bt; R is 8.314 J/(mol·K); T is the adsorption process temperature (K); The constant bt is related to the heat of adsorption.
[bookmark: _Toc17978][bookmark: _Toc3378]1.4 Adsorption Thermodynamics
Adsorption thermodynamics is helpful to understand the adsorption mechanism, and the distribution coefficient Kd of beryllium on MLLB is calculated using equation (8).

(S8)
In formula (8), the unit of Ce is mg/L and the unit of qe is g/kg.
The entropy change (ΔS0) and enthalpy change (ΔH0) are derived from the Van Hove equation [2]. The relevant equation is as follows:

 (S9)

(S10)

(S11)
[bookmark: _Toc26697][bookmark: _Toc17943]1.5 Be Removal Rate
The formula for calculating the beryllium removal rate is as follows:

(S12)
Among them, C0 (mg/L) is the Initial concentration. Ce (mg/L) is the adsorption equilibrium concentration.
[bookmark: _Toc17873][bookmark: _Toc25642]1.6 pH Analysis
This experiment used a pH meter (SevenExcellence S400-Basic) to measure the pH. The initial pH is measured before solid-liquid contact. The final pH was measured after solid-liquid contact.
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Fig. S1 Adsorption effect of the five adsorption materials at different times (a), pH of the five materials after stirring in deionized water for 5 h (b), 
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Table S1 Comparison of different adsorbent
	Sample
	chlorella vulgaris Immobilized
	chitosan modified zeolite
	modified chitosan resin
	polystyrene-based chelating
	aerobic granule
	CC-LBC
	H-AC
	Fe-AC
	Al-AC
	MWBI
	MLLB

	pH
	6.5
	7-9
	1.0
	8.0
	7.5-8
	6.0
	5.0
	6.0
	6.0
	6.0
	6.0

	qm (g/kg)
	--
	0.252
	44.96
	22.5
	14
	55
	30.63
	45.68
	32.86
	1.45
	40.38

	Removal rate %
	80
	90.1
	--
	98
	82
	99
	99
	99
	99
	80
	99.9

	Reference
	[7] 
	[8] 
	[9] 
	[10] 
	[4] 
	[2] 
	[11] 
	[12] 
	[1] 
	[13] 
	This study


[bookmark: _Toc69476268]
[bookmark: _Toc7694]Table S2 Thermodynamic parameters for the adsorption of breyllium by MLLB.
	T (℃)  
	ln Kc    
	ΔG0 (kJ/mol)   
	 ΔH0 (kJ/mol)   
	ΔS0 [J/(mol·K)] 

	15
	9.69
	-23.23
	1.84
	36.49

	25
	10.82
	-26.84
	2.29
	35.95

	35
	12.53
	-32.11
	2.85
	34.46
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