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Abstract

Background and objective: This research was conducted with the aim of the
effectiveness of magnesium oxide/ chitosan nanocomposite-based bio-adsorbent for
nickel Il ion removal.

Material and Methodology: After characterization of the adsorbent by SEM and FTIR
techniques, the effect of parameters such as pH, temperature, contact time, initial
amount and weight of the adsorbent was investigated. Langmuir and Freundlich
isotherms, as well as the adsorption kinetics were studied and their coefficients were
calculated from drawing their plots.

Findings: The optima values of pH, contact time and temperature were obtained 7, 30
minutes and 298 K, respectively. The results of the experiments showed that the
absorption process of nickel (I1) follows the Freundlich isotherm. According to the
kinetic plots of nickel adsorption, it follows the pseudo-second order kinetic model and
the obtained values of thermodynamic parameters including AH®, AS°® and A G° shows
the spontaneity and exothermicity of the adsorption process.

Discussion and Conclusion: magnesium oxide/chitosan nano composite adsorbent can
be effective in removing nickel ion from aqueous solutions. According to this research,
the amount of pollutant removal increased with the increase in the amount of adsorbent,
and the amount of pollutant removal decreased with the increase in temperature. Also,
with the increase in pollutant concentration, its removal by the adsorbent decreased.
Also, with increasing the temperature, the amount of pollutant removal decreased,
which confirms that the process is exothermic according to AH® calculations.

Keywords: Surface adsorption, Nickel (I1) ion, heavy metal, bio adsorbent, magnesium
oxide/chitosan nanocomposite.
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Fig (2). IR spectrum of chitosan compound.
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Table (1) results of calculations related to absorption of nickel (11) ion at different pHs
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Table (2) results of calculations related to absorption of
nickel (1) with different amounts of adsorbent
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Table (5) results of absorption values of nickel(Il) ion
in different concentrations of nickel(ll) nitrate
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Table (3) results of adsorption values of nickel (I1)
ions by the adsorbent at different times

(ppm) ol (Ppm) Jolw Si>
5 0/009 0/6 97
10 0/020 1/22 87/8
15 0/036 2/12 85/8
20 0/050 2/90 85/5
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Table (6) The effect of initial concentrations on the adsorption percentage of nickel(Il) ion by magnesium
oxide/chitosan nanocomposite adsorbent for investigation of the adsorption isotherms in optimal conditions

(mg?_.l) Adsorption (mgi_'l) %Removal (mgeg'l) Ce/qe Ln C, Ln g
5 0/009 0/6 97 1/1 0/54 -0/52 0/095
10 0/020 1/22 87/8 2/19 0/56 0/198 0/784
15 0/036 2/12 85/8 3/22 0/67 0/751 1/170
20 0/050 2/90 85/5 427 0/68 1/06 1/425
25 0/074 4/25 83 5/19 0/82 1/45 1/647

S Sogar i wl oS cwl opl Sile wtl oo ol
Ll o0l t) u5l.'a.o 9

TN (Fhaw Qo p gl gLaeal (A) Jguar
Table (8) Parameters of Freundlich adsorption

isotherm
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Table (7) parameters of Langmuir adsorption

isotherm
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Fig (8) Kinetic models of a- pseudo-first order and b- pseudo-second order for nickel (11) adsorption onto the
magnesium oxide/chitosan nanocomposite adsorbent.
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