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S1 Adams-Bohart model
Adams-Bohart established a fundamental equation based on surface reaction theory, which describes the relationship between C0/Ct and t in a continuous system. The Eqs. (S1) is expressed as follows:

                     (S1)
C0 is the initial phosphorus concentration in the influent, mg L-1;Ct is the phosphorus concentration in the effluent at time t, mg L-1;t is time, minutes; KAB is the constant of the Adams-Bohart model, L mg-1·min-1; N0 is the maximum adsorption capacity of the unit volume of the adsorbent bed, mg L-1; H is the height of the adsorbent bed in the adsorption column, cm; U0 is the empty bed contact time in the column, cm min-1;
S2 Thomas model
The Thomas model is one of the most commonly used dynamic adsorption models for describing breakthrough curves in fixed-bed systems and predicting the adsorption capacity of adsorbents. It is primarily based on the assumption that there is no axial dispersion during the adsorption process. The adsorption process follows the Freundlich isotherm and pseudo-second-order kinetic reaction. The Eqs. (S2) is expressed as follows:

                      (S2)
Ct is the phosphorus concentration in the effluent at time t, mg L-1; KTH is the Thomas rate constant, mL mg-1·min-1; q0 is the saturation adsorption capacity, mg g-1; M is the mass of the adsorbent, g; Q is the flow rate, mL min-1; t represents time, minutes.
S3 Yoon-Nelson model
The Yoon-Nelson model is the simplest expression of a classic dynamic adsorption model, which is only suitable for describing the adsorption process of simple component adsorbent systems. The Eqs.(S3) expression is as follows:

                    (S3)
Ct is the effluent concentration at time t, mg L-1. C0 is the initial influent concentration, mg L-1; KYN represents the adsorption rate constant, min-1; τ represents the time required for the solution concentration to reach 50% of the initial concentration, min.
S4 Bed-depth/service time (BDST) analysis
Hutchins (1973) introduced the use of the linearised Adams-Bohart model in bed-depth/service time (BDST) analysis to predict the relationship between column bed depth (Z) and service time (t). BDST analysis allows prediction of the adsorption capacity of continuous adsorption systems. The BDST equation (Eq. (S4)) in the form of t=aZ-b is given by

                   (S4)
Where kBDST (mL mg-1 min-1) is the kinetic constant, and a (slope) and b (intercept) are given respectively by:

                             (S5)

                      (S6)
The column service time obtained from various bed depth investigations were introduced to Eq. (S4), which should give a straight line where N0 and kBDST can be evaluated. Having developed a BDST equation from column tests at one linear flow rate, the equations for other flow rates can be calculated by multiplying the original a by the ratio of the original (Q) and the new flow rates (Q’), as shown in Eq. (S7).

                            (S7)
where a’ is the new slope. Varying the linear flow rate has little or no effect on the intercept b. For different inlet concentrations, the new slope (a’) and new intercept (b’) have the following expressions

                              (S8)

                     (S9)
Where C0’ and Ct’ are the new inlet sevoflurane concentration and outlet sevoflurane concentration at time t, respectively. 
The BDST analysis is useful for adsorption process design, where it allows the prediction of the effects of changing flow rates and inlet sevoflurane concentrations without the need to carry out many tests during scale-up. BDST analysis was applied to predict the breakthrough time of the fixed bed systems at 5% and 95% breakthrough.


S5 Table
Table S1 Parameters of BDST model for adsorption of P on FM-MBC at different conditions.
	C0 (mg/L)
	Z
(cm)
	u
(mL/min)
	t0.05 actual
(min)
	t0.05 theory
(min)
	ε0.05
(%)
	t0.95 actual
(min)
	t0.95 theory
(min)
	ε0.95
(%)

	20
	2
	2.0
	60
	37
	38.33
	240
	184
	23.33

	20
	3
	2.0
	120
	167
	39.17
	430
	544
	26.51

	20
	4
	2.0
	320
	297
	7.19
	960
	904
	5.83


C0 (mg/L): initial concentration; u (mL/min): flow rate; Z (cm): bed height; t0.05 actual (min): actual breakthrough time (Ct/C0=0.05); t0.05 theory (min): theoretically calculated breakthorugh time (Ct/C0=0.05); t0.95 actual (min): actual breakthrough time (Ct/C0=0.95); t0.95 theory (min): theoretically calculated breakthorugh time (Ct/C0=0.95).
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Fig. S1. Zeta potential
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