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Abstract

This research studied the adsorption of malachite green (MG) in synthetic wastewater using magnetic-activated carbon
(MAC). All experiments were conducted using the batch technique. Significant adsorption factors consisted of pH,
contact time, initial MG concentration, and temperature. The adsorption isotherms, kinetics, and thermodynamics were
investigated to explain the adsorption mechanisms. Furthermore, desorption was studied to evaluate the appropriate

approach for management of spent adsorbent.

The results indicated that the optimal adsorption was pH 5, contact time of 240 minutes, initial MG concentration
of 500 mg/L, and temperature of 60°C. The kinetics results indicated that the pseudo-second-order reaction model
best described the adsorption process with chemisorption being the rate-limiting step. The equilibrium data fitted well
with the Langmuir adsorption isotherm with a monolayer adsorption capacity of 357.14 mg/g at 333 K. Thermodynamic

results showed that the sorption process was spontaneous and endothermic. Furthermore, the desorption results
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indicated that the acidic solution could leach adsorbed MG on MAC. However, the desorption efficiencies were not

high so secured landfill is the suitable method for managing spent magnetic activated carbon. All the results suggested

that MAC is a potential adsorbent for removing MG from wastewater.

Keywords: Magnetic activated carbon, Malachite green, Adsorption
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Figure 4 XRD spectra of AC and MAC
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Figure 5 VSM spectra of AC and MAC
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Table 2 The results of adsorption kinetics

Pseudo-First-Order Pseudo-Second-Order Intraparticle
Concentration Reaction Reaction Diffusion
(mg/L) K (
. g/mg/ k (mg/
q (mg/g)  k (min”) R q_(mg/g) 2 R? 'l s, C(mglg) R?
e 1 e min) (g-min™))
100 1.879 0.002 0.201 20.83 0.006 0.998 0.115 17.7 0.647
3,000 287.74 0.007 0.988 76.92 0.169 0.994 12.04 335 0.762

211 Table 2 LLamlﬁLﬁu'jwms@WB’u
ﬁLﬁﬂ%uaaﬂﬂﬁadﬁuawmi Pseudo-Second-Order
Reactiont&adlALAnIN é'm']L‘%ﬂum*sg@%’wﬁuagﬁums
dfitmaafisznieumedunailent nIuuaztu
ANTUABILNLARD I@slmmﬁé"m'fl,uﬂﬁ@@sffuﬁvlﬁaﬁﬂ
FUNIAINENINALYINAY 0.006 NTuGaNAANTN-WTN LAz

0.169 nSudadaaniu-wiit Annududuesdnalar ndu
Sudulriniu 100 uaz 3,000 JaansusedaT aEEU
3.2 namsanslalanasanisaadu
nan1senm lalonasunisaadulasldaunis
lalminesuvas Langmuir uae Fruendlich wuin lanads
Table 3

Table 3  The results of adsorption isotherms
Langmuir Fruendlich
Temp. (°C)
q_(mglg) b (L/mg) R? K, (mglg) 1n R’
30 263.16 0.088 0.997 22.39 0.605 0.990
45 312.50 0.067 0.997 23.50 0.575 0.969
60 357.14 0.050 0.996 26.30 0.553 0.948
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Table4  Monolayer adsorption capacity of different adsorbents for the elimination of MG dye
Absorbent q, (mg/g) Reference
AIg-Fe304 nanoparticles 47.84 Mohammadi et al. (2014)
Conch shell powder 92.3 Chowdhury and Das (2011)
Nylon microplastics 63.48 Lin et al. (2020)
Coconut AC 83.06 Qu et al. (2019)
Magnetic Activated Carbon 357.14 This reasearch
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Table 5 The results of adsorption thermodynamics
Temp. Temp. AG® AH° AS°
(°Cc) (K) (kJ/mol) (kJ/mol) (J/mol.K)
30 303 -6.11
45 318 719 +15.78 +72.24
60 333 -8.28
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Figure 9 Desorption efficiencies of various leaching agents
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