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Figure S1: The UV-visible and FESEM analysis for the optimization of FeCl; concentration during the synthesis of P@SMCs.
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Figure S2: FESEM image of P@SMCs with polymer layer at the surface.

Figure S3: Porosity control of P@MSMC at different temperature values.



Figure S4: The corresponding FESEM images of the disintegration of polymer layer at temperature 170 °C (a), 180 °C (b),
190 °C (c) and 200 °C.
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Figure S5: The stability of P@MSMC (synthesize at 75 °C, 150 °C & 200 °C) at variable solution pH. The error bars
representing the standard error of three replicate analysis.
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Figure S6: The Pseudo-first-order kinetics plots for metal ions adsorption on P@MSMC (R?value = 0.993, 0.964 and 0.966
for Ag, Ti and Zn, respectively.



Table S1*. The physical characteristics and ionic composition of natural River water.

Physical Parameters
pH DO (mg/L) TSS (mg/L)
6.86 £ 0.04 11.5+0.02 100 £ 0.53
lonic Composition (mg/L)
Fluoride 0.364 £ 0.01
Chloride 34.15+0.61
Carbonate 30.47 £0.01
Anions Bromide 0.998 + 0.03
Nitrate 4.504 +0.21
Phosphate 2.194 +0.02
Sulfate 36.32+0.03
Sodium 31.70+0.11
Cations Potassium 50.17 £ 0.02
Calcium 26.11+£0.04
Magnesium 41.05 +0.02

*All values are recorded at 28 °C using portable meter.

Table S2: Pseudo-first-order and pseudo-second-order kinetic model constants of as-prepared P@MSMC

Metal | geexp Pseudo-first Pseudo-first
ions | (mgg?) order model order model
geexp | Ki(x107? R2 RMSE | geexp Ky (x 103 R2 RMSE
(mgg?) | min?) (%) | (mgg?) | mg? min?) (%)
Ag 520 436 0.15 0.993 21.3 519 1.1 0.999 0.23
Ti 720 648 0.11 0.964 53.2 722 7.6 0.999 4.5
Zn 850 763 0.12 0.966 8.2 852 4.2 0.998 1.9
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Figure S7: Adsorption potential of iron-free spherical silica structure for Ag(1l), Ti(IV) and Zn(Il) at 28 °C and at pH values 5,
6, and 6, respectively.
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Figure S8: Adsorption efficiency of P@MSMC for various other metal ions at pH 6.

2
=

215
c 2 1 1)
= (=]
= =

< 21
=]
== 14 H

<L o5

0 0

1 3 326 426 526 626
No. of cycles Wavelength (nm)

Figure S9: EDX elemental percentage of iron (a) and the UV-visible absorption spectra of P@MSMCs (b) after 1, 3 and 5
adsorption/desorption cycles. The error bars representing the standard error of three successive trials.



