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Abstract

Synthesis of manganese dioxide nanoparticles and its nanocomposite for removal
of cationic dyes from aqueous solutions
Niloofar Mahmoodi

In this study, manganese dioxide nanoparticles (MnO2 NPs) and its composite with
wood sawdust (MnO2/SD NC) were prepared via a redox reaction and then were utilized
for dye removal from aqueous solutions. The preliminary investigation revealed that these
adsorbents are more suitable to remove cationic dyes. Malachite Green (MG), as a typical
cationic dye was used as a test probe in this research. Adsorption studies were carried out
in both batch and column systems. In order to find out the most effective adsorption
conditions, the effect of important empirical parameters such as pH, initial concentration,
contact time, temperature, adsorbent dosage and etc onto sorption capacities of the
adsorbents were investigated. In column investigation, the breakthrough curve analysis was
used to evaluate adsorbent performance. In batch experiments, equilibrium adsorption data
were treated using Freundlich and Langmuir equations. Pseudo First and Pseudo Second
order kinetics equations were used for kinetics investigation. The results indicated that
MnO2 NPs and MnO2/SD NC can be used for MG dye removal successfully. However,
MnO./SD NC was more efficient in column system. Equilibrium and Kkinetics
investigations showed that for all cases sorption process follows Langmuir isotherm and
pseudo-second-order Kkinetic models respectively. Alternatively, thermodynamic data
express that sorption of MG dye using the introduced adsorbents are endothermic and
spontaneous, with an increased randomness in nature. The maximum capacity determined
from Lanmuir isotherm defines the total capacity of the MnO; NPs for the dye as 277.78
mg/g. Moreover according to the breakthrough curves, decrease in initial concentration and
flow rate and increase in sorbent dosage (bed depth) can improve sorption efficiency. The
performance of MnO2/SD NC in fixed bed column system was evaluated using Adams-
Bohart, Thomas and BDST kinetics models. At the last, desorption of the MG dye from the
used adsorbent or regeneration of the exhausted columns was investigated.
Exhaustion/regeneration cycles were run at least for three times in order to be ascertained

the possible application of the prepared adsorbent for frequent use.

Keywords: MnO> nanoparticles, MnO- nanocomposite, Dye removal, Batch system, Fixed

bed column system, Malachite green
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