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Figure S1. Scattered neutron intensities versus the scattering vector (dots) and the mathematical
model fitting (continuous line) of the curves.

Table S1. Parameters of the SANS curve modeling.

Sample Rg(A) Approximated diameter (nm) p

Silica control 78 20.28 4
PtNPs - silica 77 20.02 3.8
TAPP - PtNPs - silica 40 10.4 3.4
PtTAOPP - silica 36 9.36 3.3
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Adsorbtion Studies

The Effect of Silica Adsorbent Materials Loading upon the Adsorption of Fuchsine B

Three different silica adsorbent materials loadings: 0.83 g/L, 1.66 g/L and 3.33 g/L
were used to investigate the influence of the adsorbent weight quantity upon the
adsorption of FB having a fixed initial concentration of 5 x 10 M (168.9 mg/L). In each
case, time course measurements of the intensity of absorption of Fuchsine B were
performed at the wavelength of 542 nm, for 1200 seconds. Figure S2 (a and b) shows the
variation in time of the amount of FB dye adsorbed for the three adsorbent loadings
investigated, for (a) PtNPs-silica hybrid and (b) for PtTAOPP-silica hybrid.
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Figure S2. The variation in time of the amount of dye adsorbed by the three adsorbent loadings investigated (a)
PtNPs-silica hybrid (b) PtTAOPP-silica hybrid.

The Effect of Varying of the Initial FB Concentration and Contact Time

The plots between the amount of adsorbed dye as a function of time, when using
different FB concentrations (8.445 mg/L; 16.89 mg/L; 84.4 mg/L; 168.9 mg/L) are presented
in Figure S3. From Figure S3 a remarkable and continuous adsorbtion of FB at its highest
concentration of 168.9 mg/L can be noticed in case of using PtNPs-silica hybrid as
adsorbent material, but PtTAOPP-silica hybrid shows also a very good result.
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Figure S3. The influence of the initial concentration of dye and contact time onto the Fuchsine B removal (pH =13), 298 K,
0.83 g/L adsorbent loading for (a) PtNPs-silica hybrid and (b) PtTAOPP-silica hybrid.
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Table S2. Influence of initial FB concentration on the adsorption capacities of PtNPs-silica hybrid and PtTAOPP-silica
hybrid for 0.83 g/L adsorbent loading

Adsorbent Initial FB concentration [mg/L] Adsorption capacity Yield n [%]
qz0min [mg/g]

PtNPs-silica hybrid 8.445 10.17+£0.5 100
PtTAOPP-silica hybrid ’ 10.17 .+ 0.4 100

PtNPs-silica hybrid 16.89 20.35+0.1 100
PtTAOPP-silica hybrid ' 16.941 +0.3 100

PtNPs-silica hybrid 84.4 97.174+0.4 95.56
PtTAOPP-silica hybrid ' 97.598 +0.2 95.92

PtNPs-silica hybrid 168.9 197.28 +0.1 96.94
PtTAOPP-silica hybrid ) 190.46 + 0.5 93.59

Kinetic Studies for the Adsorption of Fuchsine B on PtNPs-silica hybrid and
PtTAOPP-silica hybrid

First order kinetic study:

Kinetic studies provide information concerning the mechanism of dye adsorption.
According to [1] the pseudo-first-order kinetic of adsorption is represented by Equation
(S1):

dq; _

Fri ke(ge — qv) (1)

where gt is the amount of dye adsorbed at time t (mg/g); qe is the adsorption capacity at
equilibrium (mg/g); k: is the pseudo first order rate constant (min); t is the contact time
(min). The integration of this equation with initial conditions (q: = 0 at t = 0) leads to the

following Equation (52):

k
log(qe — q0) = logqe — 55 o=t (52)

The value for kirate constant is calculated from the linear plots of log(qe-qt) versus t.
Lagergren Plots, as the Slope of the Plots [2].

The parameters for a first order kinetic process can be calculated from Lagergren
plots for PtNPs-silica hybrid and PtTAOPP-silica hybrid at different loadings for the
initial concentration of Fuchsine B of 5 x 10*M, that are shown in Figure 54.
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Figure S4. Lagergren plots for PtNPs-silica hybrid and PtTAOPP-silica hybrid at different loadings for the initial con-
centration of Fuchsine B of 5 x 10 M.

Because the Lagergren plots are linear for the investigated loading of adsorbent
materials, the kinetics of the adsorption process could be attributed as a first order kinetic
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mechanism. Nevertheless, the calculated values for gt (Table S3) are not in accordance
with the experimental ones.

Second Order Kinetic Study

Next we calculated the second order kinetic parameters presented in the Table S3 for
a FB concentration of 5 x 10~ M. The pseudo-second order adsorption kinetic model was
applied for both adsorbent materials and the rate constant of pseudo-second order ad-
sorption was calculated from Equation (S3), representing the integrated pseudo-second
order adsorption kinetic rate to initial conditions qt=0 at t =0 [2]:

1 + kst (S3)
de—dc de
where k2 is the rate constant of pseudo-second order adsorption (g min™ mg-1).
The initial adsorption rate constant, i (mg g™ min™) as qi/t — 0 at t = 0 can be defined
as Equation (54) [2]:

h = k,qZ (54)

Table S3. Kinetic parameters for the adsorption of Fuchsine B by PtNPs-silica hybrid and PtTAOPP-silica hybrid at different
loadings.

Equations Parameters PtNPs-silica hybrid PtTAOPP-silica hybrid
1 ete
1 0.83 g/L 1.66 g/L 333 g/L 0.83 g/L 1.66 g/L 3.33 g/L
. qe exp. [mg/g] 197.28 98.81 49.52 190.47 95.43 47.57
Pseudo-first
order qe calc. [mg/g] 518.738 201.912 96.347 362.173 212.338 95.099
ki[min™] 0.0718 0.0963 0.0741 0.108 0.062 0.0716
qe calc. [mg/g] 197.03 97.75 40.95 188.198 95.269 48.553
Pseudo-second -
order k2[g mg™ min] 0.068 0.059 0.109 0.046 0.0567 0.1
h [mg g™ min™] 2646.47 576.05 269.5 1668.82 516.36 226.29
It can be observed that the second order kinetic model fits better with the experi-
mental data, confirming that the adsorption takes place implying both physical and
chemical processes.
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