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Supplementary Fig. S1. Digital photographs of the as-prepared microspheres, (a) SA-Ca microspheres, (b) SA-Cu microspheres, (c) SA-CC microspheres.
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Supplementary Fig.S2. Effect of initial uranium concentration on the adsorption performance of SA-based materials at pH 4.5.

Pseudo-first-order model: 
The adsorption kinetics of U(VI) on gel microspheres was simulated by pseudo-first-order which were used to describe the physisorption behavior.

linear:                                      (S1)

non-linear:                                        (S2)
Pseudo-second-order model: 
The pseudo-second-order presumed that the rate limiting step was essentially chemisorption and the mechanism might involve valence forces by sharing or through the exchange of electrons between adsorbate and adsorbent.

linear:                                           (S3)

non-linear:                                         (S4)
the Elovich model: 
The Elovich kinetic model considered that the rate-controlling step is the diffusion of the target ions and it revealed the behaviors of chemisorption.

                                                (S5)
[bookmark: OLE_LINK76]the intra-particle diffusion kinetic model: 
[bookmark: _Hlk47795037]The intraparticle diffusion kinetic model assumed that the internal diffusion was a velocity-controlled step and the direction of diffusion is random.

[bookmark: OLE_LINK3]                                                  (S6)
[bookmark: OLE_LINK31]the bangham model: 
The bangham model often used to describe pore diffusion mechanisms. 

                           (S7)


[image: Graph4]
Supplementary Fig. S3. non-linear Linear kinetic model of pseudo-first-order and pseudo-second-order (C0 = 10 mg/L, m/V = 0.1 g/L, pH = 4.5 and T = 298 K).



Supplementary Fig. S1. Kinetic parameters of uranium (VI) adsorption on SA-Ca, SA-Cu and SA-CC.
	Models
	Samples
	Parameters

	Pseudo-first-order model
	
	Qe (mg/g)
	K1 (min-1)
	R2

	
	SA-Ca
	85.4
	0.0238
	0.946

	
	SA-CC
	87.7
	0.0229
	0.932

	
	SA-Cu
	90.6
	0.0239
	0.940

	Pseudo-second-order model
	
	Qe (mg/g)
	K2 (g min-1 mg-1)
	R2

	
	SA-Ca
	92.6
	0.0013
	0.987

	
	SA-CC
	97.7
	0.0012
	0.990

	
	SA-Cu
	99.8
	0.0013
	0.982

	Elovich
	
	a (mg g-1 min)
	b (g mg-1)
	R2

	
	SA-Ca
	38.68
	0.0102
	0.944

	
	SA-CC
	39.23
	0.0099
	0.984

	
	SA-Cu
	37.92
	0.0102
	0.971

	Intra-particle diffusion
	
	k1 (mg g-1 min-0.5)
	C1 (mg g-1 )
	R2

	
	SA-Ca
	4.774
	1.215
	0.955

	
	SA-CC
	4.846
	5.783
	0.980

	
	SA-Cu
	4.719
	5.086
	0.965

	
	
	k2 (mg g-1 min-0.5)
	C2 (mg g-1 )
	R2

	
	SA-Ca
	0.963
	61.71
	0.982

	
	SA-CC
	1.055
	65.56
	0.991

	
	SA-Cu
	1.261
	57.38
	0.990

	Bangham
	
	-
	α
	R2

	
	SA-Ca
	-
	0.410
	0.906

	
	SA-CC
	-
	0.376
	0.923

	
	SA-Cu
	-
	0.365
	0.929





Supplementary Fig.[image: 原始数据] S4. Effect of initial uranium (VI) concentration on adsorption capacity of uranium (VI) on SA-Ca, SA-CC and SA-Cu. (m/V = 0.1 g/L, pH = 4.5 and T = 298 K)


the Langmuir isotherms model:
The Langmuir model assumes that monolayer adsorption takes place on the homogenous surfaces. It is one of the most widely used isotherm in adsorption.

the linear format:                                     (S8)

[bookmark: OLE_LINK61]the nonlinear format:                                     (S9)
the Frendlich isotherms model:
The Freundlich model has been regarded as an empirical equation without physical meaning. In many published papers, the Freundlich isotherm was applied to represent the multilayer adsorption on heterogamous surfaces.

[bookmark: OLE_LINK67]the linear format:                                (S10)

[bookmark: OLE_LINK5]the nonlinear format:                                      (S11)
the Redlich-Peterson isotherms model: 
The R-P model is an empirical hybrid model of the Langmuir and Freundlich models, which has been frequently applied in the homogeneous or heterogeneous adsorption processes.
[image: ]                                                    (S12)
[bookmark: OLE_LINK1][bookmark: OLE_LINK6]the Dubinin-Radushkevich isotherms model:
The D–R isotherm model was based on the adsorption potential theory and assumed that the adsorption process was related to micropore volume filling as opposed to layer-by-layer adsorption on pore walls. 

                                   (S13)
[bookmark: OLE_LINK2]the Temkin isotherm models: 
This Temkin isotherm model takes into consideration the interaction between the adsorbent and the adsorbate in which it ignores the extremely large and low concentration values.

                                                  (S14)

Supplementary Fig. S2. Isotherm parameters of uranium (VI) adsorption on SA-Ca, SA-CC and SA-Cu. 
	Models
	Samples
	Parameters

	Langmuir
	
	Qm (mg/g)
	KL (L/g)
	-
	R2

	
	SA-Ca
	365.7
	0.327
	-
	0.980

	
	SA-CC
	400.8
	0.562
	-
	0.960

	
	SA-Cu
	351.5
	0.208
	-
	0.993

	Freundlich
	
	-
	KF ((mg/g)(L/mg)n)
	nF
	R2

	
	SA-Ca
	-
	165.0
	4.38
	0.923

	
	SA-CC
	-
	103.5
	3.45
	0.938

	
	SA-Cu
	-
	131.4
	4.01
	0.868

	D-R
	
	-
	Qd
	b
	R2

	
	SA-Ca
	-
	278.3
	5.97*10-7
	0.786

	
	SA-CC
	-
	327.0
	0.90*10-7
	0.736

	
	SA-Cu
	-
	297.7
	3.02*10-7
	0.774

	R-P
	
	KRP (L/g)
	α
	β
	R2

	
	SA-Ca
	87.1
	0.317
	0.940
	0.993

	
	SA-CC
	397.6
	1.466
	0.899
	0.959

	
	SA-Cu
	108.3
	0.256
	1.035
	0.972

	Temkin
	
	RT
	α
	β
	R2

	
	SA-Ca
	0.450
	8.409
	0.084
	0.596

	
	SA-CC
	0.391
	8.865
	0.020
	0.479

	
	SA-Cu
	0.495
	3.068
	0.017
	0.321





[image: ]
[bookmark: _GoBack]Supplementary Fig.S5. Optical and morphological comparison of adsorbent microspheres pre-and post-cycling, (a) The as-synthesized SA-Ca, SA-Cu, and SA-CC microspheres, (b) Microspheres after five adsorption-desorption cycles in a uranium-bearing solution.
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