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Figure S1. N2 adsorption-desorption isotherms on the pristine silica (a and b) and on the PSi/ANEX composites (c and
d); distribution of pore diameter (BJH) for the pristine silica (e and f) and for Psil/ANEX2 (g).

Figure S2. FTIR spectra of pristine PSil and PSi2.

Figure S3. Comparative EDX profiles of the PSi/ANEX composites.

Figure S4. TG-DTG curves of the pristine PSi2.

Figure S5. Calibration curve for spectrophotometric determination of Cr(VI) in aqueous solutions.
Table S1. Water uptake (WU) of the PSi/ANEX composites compared with pristine porous silica.

Table S2. Non-linear forms of the kinetic models fitted on the kinetic data.

Table S3. Non-linear forms of the isotherm models applied in this work [6-8].
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Figure S1. N2 adsorption—desorption isotherms on the pristine silica (a and b) and on the PSi/ANEX
composites (c and d); distribution of pore diameter (BJH) for the pristine silica (e and f) and for PSil/ANEX2

(g) and PSi/2/ANEX2 (h).
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Figure S2. FTIR spectra of pristine PSil and PSi2.
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Figure S3. Comparative EDX profiles of the PSi/ANEX composites.
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Figure S4. TG-DTG curves of pristine PSi2.
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Figure S5. Calibration curve for spectrophotometric determination of Cr(VI) in aqueous solutions.



Using the linear regression method, the values of LOD 6.708 mg/L, LOQ 20.327 mg/L, calibration sensitivity

of 0.0058, and correlation coefficient 0.9915 were obtained.

Table S1. Water uptake (WU) of the PSi/ANEX composites compared with pristine porous silica.

Sample PSi1 PSi2 PSi1/ANEX1 PSi1/ANEX2 PSi2/ANEX2
WU, g/g 1.718 1.541 0.9271 1.281 1.176

Table S2. Non-linear forms of the kinetic models fitted on the kinetic data.

Kinetic model Equation Parameters References

Pseudo-first-order qt=qe (1- e*1t) ge and g: - the amount [1]
of Cr(VI)ions sorbed
at equilibrium (mg/g)
and at time ¢,
respectively
ki1 - the rate constant
of the PFO kinetic
model (min).

Pseudo-second-order k,q 2 ge and gt have the [2]

7= 1+k,q,t

same meaning as in
the PFO model

k2 - the rate constant
of PSO kinetic model
(g mg?! min).

Elovich a (mg/g min-1) is the [3,4]
initial sorption rate

and {3 (g mg-1) is

correlated to the

degree of surface

coverage and

activation energy for

chemisorption

1+ C kia - the intra-particle [4]
diffusion rate

constant (g mg! min-

OAS)

Ci - constant that

gives an idea about

the effect of

boundary layer

thickness (mg/g)

qtzﬁlln(1+a-[)’-t)

Intra-particle diffusi _
particle diffusion q, = k
(IPD)

The Lagergren rate equation considers the adsorption rate proportional with the difference between the

equilibrium adsorption capacity and the adsorbed amount. The Ho and Mc. Kay pseudo-second-order



(PSO) kinetic model is based on the assumption that the rate-limiting step is chemisorption, involving
valence forces through sharing or exchange electrons between adsorbent and sorbate. The Elovich model
assumes that activated sorption is dominant on heterogeneous surfaces and that the adsorption rate
decreases in time. Intra-particle diffusion (IPD) assumes that internal diffusion of adsorbate into the surface
of the adsorbent is related only to the mass transfer resistance and determines the adsorption rate of the
liquid system, a linear regression of plots which passes through the origin (C = 0) supports the IPD as the

sole rate-determining step.

Table S3. Non-linear forms of the isotherm models applied in this work [6-8].

Isotherm/Ref Equation Isotherm parameters
Langmuir g K,C gm - the theoretical limit of adsorption when the
__m L e . .
q,= monolayer surface is fully covered with metal
¢ 1+K I Ce

ions (mg/g); Kt - the Langmuir constant (L/mg);

Freundlich q.=K, Ce” n Kr - Freundlich constant (mg!-Vn. L g-1);
n - indicates the distribution of active sites
related to the surface heterogeneity; the larger
the n value, more heterogeneous is the system

Sips g, a c'r gm - the monolayer adsorption capacity (mg/g);
q, = L‘?Hn as - the Sips constant related to the energy of
I+ aSCe adsorption; 1/n — values close to zero indicate

heterogeneous sorbent, while values closer to 1
indicate a homogeneous distribution of
binding sites; 1/n =1, Sips isotherm coincides
with Langmuir equation

D-R 1 DR - the maximum adsorption capacity of the
qd. = 4qpr exp{=P[RT In(1+ C_)]z} fnetal ion (mg/g); B - the Ig-R isot}l?ermt};onstant
‘ (mol2/kJ?)
Temkin RT br - the Temkin constant related to the heat of
qg. = b_ Ina;C, sorption (kJ/mol); ar - the equilibrium binding
r constant corresponding to the maximum

binding energy (L/mg); R is the gas constant
(8.314 x 103 kJ] mol! K?); T is the absolute
temperature (K)

Langmuir isotherm is applicable to homogeneous adsorption and is based on the following assumptions:
(1) all adsorption sites are identical; (2) each site retains one molecule of the given compound; (3) all sites
are energetically and sterically independent of the adsorbed quantity. The feasibility of adsorption in a
certain concentration range can be expressed in terms of a dimensionless constant R, called constant
separation factor or equilibrium parameter:
_ 1

"T1+K,C
where: K¢ is the Langmuir adsorption constant (L/mg), and Ci is the initial concentration of sorbate
(mg/L).



The adsorption is: unfavorable when R > 1; linear when Rt = 1; favorable when 0 < R. < 1; irreversible
when R. = 0.

Freundlich isotherm is an empirical equation used to model the adsorption process on heterogeneous

surfaces, suggesting that binding sites are not equivalent. Sips isotherm is a combination of the Langmuir

and Freundlich isotherm models. At low sorbate concentrations, Sips isotherm is equivalent with the

Freundlich isotherm, while at high sorbate concentrations, it predicts a monolayer adsorption capacity

characteristic to the Langmuir isotherm. The D-R isotherm was applied to distinguish between physical

and chemical sorption. The Temkin isotherm equation assumes that the heat of adsorption of the molecules

decreases linearly with coverage due to sorbent-sorbate interactions, and that the adsorption is

characterized by a uniform distribution of the bonding energies.
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