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Abstract

In this study the adsorption of the anionic dye, aniline blue, onto a novel biosorbent with the local name of
Tonbak Toureh and the scientific name of Grantia aucheri was considered. FT-IR and SEM were used for
characterization of the biosorbent. The effect of dominant parameters including pH, amount of biosorbent,
time, temperature, and initial dye concentration were investigated and the optimum conditions of pH of 4-5,
time of 10 min, temperature of 25°C, dye concentration of 40 mg L-1, and biosorbent amount of 12 mg were
achieved. The adsorption isotherms corroborate the experimental data were appropriately fitted to the
Langmuir model with high adsorption capacity of 65.79 mg g -1. Artificial neutral network-genetic algorithm
(ANN-GA) was applied for prediction and optimization of the process in which the closeness of the predicted
values with experimental data confirms the efficiency and potential of ANN-GA for prediction and
optimization of the adsorption process. The thermodynamic parameters were assessed. The positive AH® and
AS° values described endothermic nature of adsorption. The adsorption of aniline blue followed the pseudo-
second order kinetic model.
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Expanded Abstract

Introduction

One of the major problems in recent decades is environmental pollution due to the urbanization and different
industrial effluent. Water as one of the extremely essential elements to all living beings suffers from the
disposal of industrial wastewater. Dyes i.e. synthetic dyes are definitely toxic and even lethal to human and
ecosystem owing to their high stability and high carcinogenic, genotoxic, mutagenic, and teratogenic potential.
Interestingly, among all kinds of dyes (i.e. cationic, anionic, non-ionic), anionic dyes such as aniline blue are
more toxic and harmful. Hence, removal of dyes from polluted water sources has been one of the important
concerns, especially in the twentieth century. Different techniques such as ozonation, photochemical oxidation,
membrane separation, coagulation, and flocculation, adsorption were used to treat dye-polluted water sources.
Since, rapidity, facility, accessibility, and affordability are the main feature of any proposed process;
adsorption is in center of attention among other dye removal techniques. Many synthetic sorbents such as
zeolite, active carbon, alumina, nanoparticles, and biosorbents are used for adsorption process. However, due
to the sustainable, green and ecofriendly objectives in green chemistry, biosorbents are more desired. In
addition, biosorbents are more accessible, low cost, and mostly free of charge. According to these reasons
different biosorbents such as peach gum polysaccharide, defatted microalgal biomass, Grapefruit peelings,
elaeagnus angustifolia, pistachio by-product, Yarrowia lipolytica are applied in recent years.

Nano Biosorbent preparation

Grantia aucheri is a local flower grows all over shahrekord. The Centaurea stem was collected from Sharekord
University campus. They were washed carefully and then rinsed with deionized water. The stems were put in
the shade for 2 days to be completely dried. The dried stems were grinded completely. The prepared Centaurea
stem was applied as nano biosorbent for removal of aniline blue.

Adsorption procedure

A 10 mL solution containing 20 mg L™ aniline blue with certain concentration was added to 12 mg of nano
biosorbent and was stirred for 15 min. Then, the solution was centrifuged for 3 min at 5500 rpm to settle down
the nano biosorbent. Consequently, the upper phase was taken and the concentration of the remained aniline
blue after adsorption process was determined by UV-visible spectrophotometer. Genetic algorithm was used
for prediction and optimization of the process.

Results and Discussion
The applied sorbent was characterized with SEM and FT-IR techniques and the results are shown in Figure 1.
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Figure 1. The SEM image and FT-IR spectrum of Grantia Aucheri
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The effect of influential parameters icluding pH, temperature, time, amount of biosorbent, and initial dye
concentration on the dye removal (%) was evaluated in which the obtained results are presented in Figure 2.
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Figure 2. The effect of influential parameters a) pH, b) temperature, c) time, d)
amount of biosorbent, and e) initial dye concentration on the dye removal (%)
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Conclusion

The potential of the novel green nano biosorbent, Grantia aucheri, for removal of aniline blue from aqueous
solution was considered. The influence of the main parameters of the pH, time, temperature, amount of nano
biosorbent, and initial dye concentration were studied. The genetic algorithm was successfully applied to
predict and optimize the proposed removal process. The isotherm studies showed that the process follows both
Langmuir and Freunlich models which aniline blue from aqueous solution. The thermodynamic and kinetic of
the adsorption process were studied. The negative AH® and AS® values described exothermic nature of
adsorption.
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