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Abstract

Today, environmental pollution and less accessibility of freshwater have been a serious

challenge due to industrialization and urbanization. Therefore, the aim of this study was to
investigate the synthesis of aminated magnetic graphene oxide (m-GO-NH,) from Typha
latifolia and its application for Pb (II) removal from aqueous solution. The m-GO-NH, was
synthesized from steam of 7. latifolia by using CVD and applied to Pb (II) removal. The
structure of synthesized nano adsorbent was characterized by using SEM, FTIR, AFM, Raman
spectroscopy and pHZPC. After finding the optimum amount of pH, central composite design
was applied to survey the effect of time (X), initial concentration of Pb (II) (X,) and adsorption
dosage (X3) for Pb (II) removal from aqueous solution. Two quadratic models were developed
to estimate the amount of Pb (II) removal efficiency with design expert software. According to
the SEM, FTIR, AFM, Raman analysis, the mGO-NH, was successfully synthesized. The
amount of 164.29 mg/g of Pb (II) removal at operation conditions (X;=120min, X,=35mg/L and
X;3=20 mg/L) indicated an excellent agreement with the model amount predicted. Regarding the
thermodynamic studies, the adsorption procedure was spontaneous and endothermic and
followed Freundlich isotherm and Redlich-Peterson (R-P) equations. In conclusion, it is
affirmed the m-GO-NH, as synthesized from 7. latifolia, has a high capability for use in
adsorption of Pb (II) from aqueous solution.
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Table 2. Analysis of variance (ANOV A) for response surface quadratic model for adsorption of Pb (II)

Source Sum of squares I;:f:gglﬁf sl?;[“e::_'e F-value Prob>F Remarks
Model 46973.55 9 5219.28 30.90 <0.0001 Significant
X 29120.26 1 29120.26 172.41 <0.0001
X, 11544.47 1 11544.47 68.35 <0.0001
X3 1396.47 1 1396.47 8.27 0.0083
XX, 280.23 1 280.23 1.66 0.2100
X1X;3 142.80 1 142.80 0.8455 0.3670
XoX; 88.36 1 88.36 0.5232 0.4765
X, 1409.15 1 1409.15 8.34 0.0081
X5’ 1183.34 1 1183.34 7.01 0.0141
X3 3438.13 1 3438.13 20.36 0.0001
Residual 4053.59 24 168.90
Lack of fit 4053.59 5 810.72 0.05< Not significant
Pure error 0.0001 19 0.0001
Correlation 51177 14 33 )
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Table 3. Langmuir, Freundlich, R-P, D-R isotherms and thermodynamic parameters for adsorption of Pb (II)

Langmuir Freundlich R-P D-R
Jm b R2 Kf n R2 kRP arp B R2 qm’ B E R2
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(K) a (Vg) (kd/mol) AS° (J/Kmol) (kJ/mol) R
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