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Adsorption Kinetic Models

The following equation given by Lagergren describes a pseudo-first order model [1]:
log(ge—q)=logge— k1t/2.303 (S1)
In this equation, gc and g are the amounts of MB adsorbed (mg g) at the equilibrium
time and time f (min) respectively, and ki is the rate constant of sorption (min). The rate
constant and the corresponding linear regression correlation coefficient values were de-
termined from the straight line plots of log (g.—q) versus t.
The McKay and Ho, pseudo-second order model [2] based on the equilibrium sorp-
tion is expressed by the following equation:
t_ .t (2)
qa k.qz q.
where ge and g represent the amount of MB adsorbed (mg g) at the equilibrium and at
any time ¢ (min), respectively, and k2 is the pseudo-second order rate constant (g mg-!
min). The values of ge and k2 were determined from the straight-line plots of t/g versus t.
The intra-particle diffusion (Weber-Morris) model [3] is represented by the following
equation:

q = kigVt + C; (S3)
where kid is the intra-particle diffusion rate constant (mg g~ min-03).
Based on this model, when the intra-particle diffusion takes part in the sorption pro-
cess, the plot of g against vt is linear. The value of the intercept (C) gives an idea about
the thickness of the boundary layer i.e., the larger the intercept the higher the boundary

layer effect.
The linear form of Elovich equation [4,5] is given as:
_In(acb,) | 1 (54)
q= b, + b Int

where g represehts the initial sorption rate constant (mg g~ min”) and be is related
to the extent of surface coverage and the activation energy for chemisorption (g mg). The
values of ae and be can be computed from the plot of g versus In t.
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Figure S1. Photodegradation of MB solution under simulated solar light and using TiOz not ther-
mally treated, as well as calcined at 150 °C, 200 °C and 250 °C as catalysts. Conditions: [MB]=25
mg/L, [Catalyst] = 0.5 g/L and Vms =20 mL.

Figure S2. TEM image of TiO2 sample treated at 200 °C.
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Figure S3. XPS survey spectra of AC taken from three different sample zones.
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Figure S4. Fitting with Elovich model to the MB adsorption onto TIACX systems and AC.
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Figure S5. Removal of MB solution by onto bare materials and composites under simulated solar
light irradiation.
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Figure S6. Spectra of the SecEf and MB solutions in SecEf after combined adsorption+photocatalysis
of SecEf under solar irradiation ([MB] = 25 mg/dm? and contact time = 90 min).
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