Supplementary materials

Table S1: Values of ionic potential, Jones-Dole viscosity coefficient (B), and hydrated radius for Sr2+, Cs+ and Rb+ ions and some metallic cations. Intra-particle diffusion rate constants, kipd(i), determined for adsorption kinetics of these cations on the brick-based composite.
	Cations
	Ionic Potential (Å-1)
	B(L.mol-1)
[92]
	RHydrated (Angstrom)
[91]
	kipd(1)

g.µmol-1.min-1/2
	kipd(2)
g.µmol-1.min-1/2

	Ni2+
	0.662
	0.379
	0.302
	5.4725
	3.4762

	Zn2+
	0.678
	0.369
	0.295
	7.4869
	5.3896

	Co2+
	0.678
	0.372
	0.295
	6.2541
	4.5996

	Cu2+
	0.673
	0.376
	0.297
	7.2088
	3.1188

	Mn2+
	0.699
	0.388
	0.286
	8.3324
	3.3971

	Pb2+
	0.766
	0.228
	0.261
	13.179
	6.4102

	Cd2+
	0.727
	0.321
	0.275
	9.8114
	5.543

	Fe2+
	0.687
	0.412
	0.291
	6.8174
	4.1923

	Sr2+
	0.760
	0.261
	0.263
	15.127
	4.1924

	Cs+
	0.457
	-0.047
	0.219
	54.322
	20.715

	Rb+
	0.469
	-0.033
	0.213
	46.86
	21.597


Table S2: The infinite dilution diffusion coefficients for cation (Cs+, Rb+, Co2+ or Sr2+) and anion (NO3-), and the ionic diffusivity of these ions.
	
	DM+(m2.sec-1)
	Ionic charge (zi)
	1/D
	Ionic diffusivity

	Cs+
	2.056
	1
	506071839.2
	1.976E-09

	Rb+
	2.072
	1
	504193919
	1.9834E-09

	Na+
	1.334
	1
	637693771.4
	1.5682E-09

	K+
	1.957
	1
	518374279.4
	1.9291E-09

	Li+
	1.029
	1
	748789826.9
	1.3355E-09

	1/2 Sr2+
	0.791
	2
	771915738
	1.2955E-09

	1/2Ni2+
	0.661
	2
	854794671.6
	1.1699E-09

	1/2Cd2+ 
	0.719
	2
	814115098.3
	1.2283E-09

	1/2Pb2+
	0.945
	2
	703241923
	1.422E-09

	1/2Co2+
	0.732
	2
	805881643.1
	1.2409E-09

	1/2Fe2+
	0.719
	2
	814115098.3
	1.2283E-09

	1/2Mn2+
	0.712
	2
	818673031
	1.2215E-09

	1/2Cu2+
	0.714
	2
	817361645
	1.2234E-09

	1/2Zn2+
	0.703
	2
	824666605.8
	1.2126E-09

	NO3-
	1.902
	1
	525762355.4
	1.9020E-09


Table S3: Values of surface-diffusion coefficient (Ds) and molar Gibbs energy of hydration of cation, M+ or M2+ ((GH) used for drawing Fig. 9. 
	Cations
	ΔGH (kJ.mol-1) [91]
	DsX10+12 (m2.sec-1)

	Ni2+
	-2068
	3.40

	Zn2+
	-2043
	5.15

	Co2+
	-2003
	6.00

	Cu2+
	-2086
	2.57

	Mn2+
	-1848
	1.13

	Sr2+
	-1468
	8.73

	Pb2+
	-1513
	4.36

	Cd2+
	-1843
	6.09

	Fe2+
	-1928
	4.46

	Cs+
	-245
	42.20

	Rb+
	-285
	34.90

	K+
	-305
	38.50

	Li+
	-510
	15.20
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[image: image3.png]Weber-Morris model, Zn?* (at 298K)
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Weber-Morris model, Cd** (at 298K)
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[image: image5.png]Weber-Morris model, Fe** (at 298K)
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Figure S1: Plotting of the adsorption capacity (Qt, in µmol.g-1) against t1/2. Application of Weber-Morris kinetics model to adsorption kinetics of metallic cations (Pb2+, Ni2+, Zn2+, Cd2+, Fe2+, Cu2+ and Mn2+) on to brick composite in aqueous medium.
