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The influence of modifying methods on the adsorption of methylene blue
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Abstract: Objective: The adsorption performance of the seed-shell
biochar from Moringa oleifera prepared under different techno-
logical conditions on methylene blue was investigated in this
study. Methods: The magnetic seed shelling biochar (Fe; O,-
MOS) and modified seed shelling biochar (KOH-MOS) were pre-
pared by ultrasonic-assisted K, CO3;-Fe3; O, co-impregnation pyrol-
ysis and KOH impregnation pyrolysis at 1 000 °C, respectively. The
physicochemical properties of the samples were characterized by
XRD, SEM and FTIR. On this basis, the adsorption characteris-
tics of the two kinds of biochar for methylene blue (MB) solution

were determined by equilibrium adsorption method. Then the ad-
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sorption isotherm and kinetic model were used to fit the data to
study the adsorption mechanism of biochar on MB. Results: It
was found that under the experimental conditions, the adsorption
efficiency of Fe; O,-MOS and KOH-MOS on MB was close to
100% , and the maximum adsorption capacity calculated by Lang-
muir model were 116.83 mg/g and 99.37 mg/g, respectively.
Conclusion: The adsorption of MB by the two materials is a
process of spontaneous endothermic entropy increase and
chemical adsorption. Fe; O4-MOS showed good magnetic separa-
tion ability, while KOH-MOS showed good adsorption ability.

Keywords: Moringa oleifera ; seed shell; impregnation-pyrolysis;
adsorption  performance;

high  temperature  pyrolysis;

methylene blue
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Figure 5 Effect of adsorption time on adsorption effect
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Figure 7 Effect of pH on the adsorption effect
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Figure 9 Effect of dosage on adsorption
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&1 KOH-MOS #1 Fe; O,-MOS %8R MERIUE S
Table 1 Fitting parameters of KOH-MOS and Fe; O,-MOS iso temperature adsorption models
) Langmuir Freundlich
FE i
ki, Geseat/(mg e g7 ) R? Ky n R?
Fe; O,-MOS 0.259 116.83 0.918 34.05 2.63 0.984
KOH-MOS 1.297 99.37 0.900 52.04 3.70 0.988
. Temkin Dubinin-Redushckevich
FE
ar b R? qm/(mg g ") E R?
Fe; 0,-MOS 8.85 138.35 0.900 88.44 1.380 0.500
KOH-MOS 44.10 162.26 0.946 88.53 0.758 0.773

x 2 KOH-MOS#FA Fe; O,-MOS B hHF#HE B ESSH
Table 2 The fitting parameters of the KOH-MOS and Fe; O,-MOS dynamic models

Pseudo-first order

Pseudo-second order

FE i
Ki/min™!'  qeea/(mge+g™h) R? K:/(g+mg:min™") ge/(mgeg " R?
Fe; O,-MOS 0.396 22.613 0.996 0.050 23.01 0.998
KOH-MOS 1.297 99.370 0.900 0.104 24.41 0.995
Elovich UKL A R
FE i - . ,
a B R? C, Kia R?
Fe; O,-MOS 5.71E4+012 1.510 0.995 20.05 0.090 0.586
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W PR o sk 6453 10096, H Y Langmuir 6% 5 -0 15 3] (1Y
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