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In the present study, the ability of the desert plant Sasola to remove malachite green
(MG) dye without any pretreatment was investigated, because this condition can be
considered a suitable economic and environmental option for removing colored
pollution. Adsorption experiments were performed under conditions of initial MG dye
concentration (110 to 170 mg L-1), adsorbent concentration (10 to 200 mg L),
contact time (2 to 20 min), and pH (4 to 10). The highest MG removal occurred at an
initial dye concentration of 50 mg/L, an adsorbent concentration of 60 mg/L, a
contact time of 6 min, and a pH of 7, in which about 92.11 % of the dye was removed.
The optimum adsorption capacity of the adsorbent under these conditions was about
1.64 mg g*. The Langmuir isotherm model as well as the pseudo-second-order kinetic
model were able to describe the equilibrium data well due to the high correlation
coefficients (R?). The thermodynamic parameters were evaluated and showed that the
adsorption process mechanism is an endothermic process. According to the
experimental results, salt grass is an environmentally friendly adsorbent for removing
MG from aqueous solutions, which is also cost-effective and can be useful in meeting

the increasing demand for adsorbents used in environmental protection processes.
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1. Malachite Green
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Table 1: characteristics of malachite green.

Molecular weight

Chemical formula

Color

Chemical structure

Wavelength

364.911 g.mol*

Light green to very dark green
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Figure 1: FTIR of Malachite Green.
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Figure 6: Effect of adsorbent dosage on (a) the Adsorption capacity, and (b) Removal rate of malachite green using Salsola.
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Table 2: Parameters of kinetic models.

de (mg gt 1.500652
Pseudo-first-order In(qge —qy) =Inge —k; Ft% ki (min™) 0.0217
R? 0.8473
. (mg g™) 31.152
t 1 t .
Pseudo-second-order —= i ka2 (min?) 0.100044
9 k202 qe
R? 0.9997
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Figure 7: Pseudo-first-order kinetics diagram for malachite green adsorption on salsola.
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Figure 8: Pseudo-second-order kinetics diagram for malachite green adsorption on salsola.
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Table 3: Parameters of different isotherms for malachite green adsorption on Salsola.

KL

Langmuir

Freundlich

Temkin

Dubinin

1 1
L ()
e KLdmaxCe Jmax
1
Ing. = InKg + (H) InC,

ge =BInKt +BInC,

Inqe = Inqmax — Be?

R2
(max
Kr
1/n
RZ

Kt
RZ

(max

RZ

0.2103
0.9981
64.1025
11.803
0.5911
0.9705
14.037
2.1742
0.9862
0.2667
9.804
0.8851
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Figure 10: Thermodynamic diagram for malachite green adsorption on Salsula.
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Table 4: Adsorption thermodynamic parameters.

3/99 25/01 6/26817 20.833 -4318/64
293 1/99 27/01 13/57286 20.833 -6353/27
298 1/6 27/4 17/125 20.833 -7037/64
303 1/2 27/8 23/16667 20.833 -7916/94
308 0/955 28/045 29/36649 20.833 -8654/83
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Figure 11: Sasola reusability in removing malachite green.
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Figure 12: Schematic of the mechanism of malachite green
adsorption on salsola.
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Table 5: Comparison of maximum adsorption capacity of different
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