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Table S1 Experimental range and levels of independent variables

Variables Minimum (-)  Central point (0) Maximum (+)
Sample pH 3 6 9
Mass of Adsorbent (MA)(mg) 50 75 100




Table S2 The central composite design for the two independent variables

Standard Run

~N o oA oW N

9(C)

10 (C)
11 (C)
12 (C)

Variables % removal efficiency

pH MA(mg) Cd Cu Mn Ni

3 50 61.7 415 39.1 61.7
3 100 70.1 55.7 57.3 55.9
9 50 75.9 95.0 99.4 87.0
9 100 92.9 93.4 94.5 91.8
1.8 75 38.4 33.1 46.9 41.1
10 75 88.0 88.0 89.0 89.9
6 40 50.8 39.2 354 42.2
6 110 94.4 93.3 91.5 93.2
6 75 92.0 92.9 95.0 93.3
6 75 92.0 92.4 94.1 94.3
6 75 92.0 93.4 95.0 92.7
6 75 92.0 92.4 94.9 93.6
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Fig. S1 Determination of point of zero charge
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Fig. S2Pareto Chart for Cadmium(Cd), Copper(Cu), Manganese(Mn) and Nickel(Ni)




y = 0.0088x +0.0017
R?=0.9984

Fig S3 Application of isotherm models to experimental adsorption data of Cd by Fe304-ZrO@APS nanocomposite (a) Langmuir and (b)

Freundlich
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Fig S4 Application of isotherm models to experimental adsorption data of Cu by Fe304-ZrO>@APS nanocomposite (a) Langmuir and (b)
Freundlich
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Fig S5 Application of isotherm models to experimental adsorption data of Ni by Fe3s04-ZrO.@APS nanocomposite (a) Langmuir and (b)
Freundlich
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Fig S6 Application of isotherm models to experimental adsorption data of Mn by Fe304-ZrO.@APS nanocomposite (a) Langmuir and (b)
Freundlich






