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Text S1. Colorimetric method for Cr(VI) determination by UV-visible spectrometer

The colorimetric method for Cr(VI) determination [29] was conducted following the guide lines
of the NF T90-043 standard, France. 1, 5-diphenylcarbazide (DPC) solution was prepared by
mixing 0.02 g of DPC with 10 mL of ethanol (100%) and 40 mL of sulfuric acid (1.8 M).
Complete dissolution of the reagent was achieved after 1 day by heating at 60 °C or after 2 days
without heating. The measurement of residual Cr(VI) concentrations was performed as follows:
1.2 mL of DPC solution and 0.1 mL of concentrated nitric acid were added to 20 mL of the
sample. An intensely colored purple complex appears, originating from the redox
reaction between DPC and Cr(VI). Cr(VI) was reduced to Cr(Ill) thereby forming a Cr(Ill)—
diphenylcarbazone complex, which was color giving [29, 30]. However, this complex had a
limited stability of about 15 min. Absorption was measured at 560 nm wavelength. Linearity
between absorbance and concentration was verified in Cr(VI) concentration range of 0—
0.5 mg/L.

Text S2. Adsorption kinetic models

The pseudo-first-order [40] and pseudo-second-order kinetic [41] models in linearized forms are

respectively expressed by equations S1 and S2:
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where ¢g;(mg/g) is the experimental adsorbed concentration at a time t; g.; (mg/g) and g.> (mg/g)
are the adsorbed concentrations of MB at the equilibrium as calculated by the pseudo-first-order
model and the pseudo-second-order kinetic models, respectively; k; (1/min) and k> (g/mg-min)

are the pseudo-first-order and pseudo-second-order rate constants, respectively.



Text S3. Isotherm models

Langmuir isotherm model [42] assumes formation of monomolecular layer over adsorbent
surface without interaction between the adsorbed molecules. Langmuir isotherm model in

linearized form is expressed as:

C, 1
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where ¢, (mg/g) and K; (L/mg) are the constants for maximum monolayer adsorption capacity
and a constant related to the heat of adsorption, respectively.

Freundlich isotherm model [43] in linear form is expressed as:
log q. = logKr + % logC, (54)
where Kr((mg/g) (L/mg)"") and # are the Freundlich constants related to bonding energy and
deviation in adsorption from linearity, respectively. If » =1 (linear adsorption process), n < 1

(chemical adsorption process), n > 1 (physical adsorption process).

Text S4. Adsorption thermodynamic parameters

Thermodynamic parameters viz. standard Gibb’s free energy change (AG®), entropy change

(AS®), and enthalpy change (AH®) are calculated as:

AG® = —RT In K, (55)
In K AS°  AH° 1 6
= —_— X j—

where R is the universal gas constant (8.314 J/mol-K), 7 is the absolute temperature (K), and K.
(dimensionless) is the separation factor K= Cae/Ce. AS® and AH® were calculated from the
intercept and slope of the plot of /n K. versus 1/T. Cac 1s adsorbed concentration of adsorbate

over adsorbent and C. is the adsorbate concentration in aqueous phase.
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Figure S1 Linearized pseudo-first-order (a), and pseudo-second-order (b) kinetic plots for
Cr(VI) adsorption. (Plotted in Origin software)
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Figure S2 Linearized Langmuir (a), and Freundlich (b) isotherm plots for Cr(VI) adsorption
(Plotted in Origin software).
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Figure S3 Van’t Hoff’s plots for Cr(VI) adsorption (Plotted in Origin software)



