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For the adsorption isotherm and kinetic study, the following equations were used.

Isotherm equations:
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Kinetic equations:
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where qe is the equilibrium sorption capacity (mg/g), gm is the maximum adsorption
capacity of the sorbent (mg/g), Ce is the equilibrium concentration (mg/L), Ki is the
Langmuir adsorption constant (L/mg), Kr is the Freundlich isotherm constant (mg/g), n
is the adsorption intensity, At is the Temkin isotherm equilibrium binding constant (L/g),
br is the Temkin isotherm constant (J/mol), B is the constant related to the heat of
sorption, T is the temperature at 298 (K), R is the universal gas constant (8.314 J
mol'K™"), gs is Dubinin-Radushkevich model constant (mg/g), Kad is Dubinin—
Radushkevich isotherm constant (mol?/kJ?), € is the Polanyi potential, E is mean free
energy, t is time (min), ki (min!) and k2 (mg ¢! min™!) are the first and second-order

rate constants, respectively, kp is the kinetics rate constant of intraparticle diffusion

model (g-mg!-min™?), and q: is the amount of heavy metal ion (mg/g) adsorbed at time



The related calculating formula and fitting model: The removal percentage
(%) was calculated by the following formula:
Removal percentage = C(’C;Ce X 100% (1)
0
where co and ce (mgL!) represent the initial and equilibrium concentrations of Cr(VI)

ions.
The capacity of absorbent on chromium(VI) removal ge (mg-g') was calculated

by the following formula:

Removal capacity: q, = @ (2)

where co and ce (mg-L™") represent the initial and equilibrium concentrations of Cr(VI)
ions, V (L) is the volume of Cr(VI) solution and m (g) is the quality of adsorbent
inserted into the target solution.

In order to evaluate adsorption isotherm, both the Langmuir model and Freundlich

model were employed to fit adsorption isotherm data. Their linear equations are as

follows:
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where qe (mg-g™!) is the amount of chromium adsorbed at equilibrium, qmax (mg-g™') is
the Langmuir maximum adsorption capacity, ce (mgL"') denotes the equilibrium
concentration of the solution, K (L-mg™) and Kr (mg-g"!) represent the Langmuir and
Freundlich constants respectively, and n is an empirical parameter related to the
intensity of adsorption.

To evaluate adsorption kinetics process of 1T-MoSz, the kinetic curves were fitted
with the pseudo-first-order kinetic model and pseudo-second-order kinetic model,
which can be described by the following equations, respectively:

Pseudo-first-order kinetic model: log(q, — q;) =logq, — k, ®)
(6)
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where qe and qt (mg-g") are the amounts of chromium adsorbed at the equilibrium and



at time t (min), respectively. ki (min') and k2 (gmg'min') are the kinetic rate
constants for the pseudo-first-order and pseudo-second-order kinetic models,

respectively.



