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Received: 2021.5.13 Abstract Synthetic dyes are a common contaminant in industrial
Revised: 2021.6.17 effluents. One of the best ways to treat industrial effluents is to use the
Accepted: 2021.7.4 photocatalytic activity of semiconductors, especially titanium dioxide.

In this study, first iron nanoxide was synthesized by co-precipitation
method and then iron oxide-titanium oxide nanocomposite was
synthesized by sol-gel method. cysteine was used to correct the
surface. The use of cysteine, in addition to reducing the energy gap of
titanium dioxide, increases the adsorption of methylene blue pollutant
molecules on the surface of the titanium dioxide photocatalyst.
Keywords: Investigation and identification of cysteine-modified magnetic
Modified Magnetic titanium dioxide nanoparticles (Ti0,.m@Cyc) Using FTIR, XRD, EDX,
FESEM and VSM analyzes. Then, using the mini-tab software and experimental
design method, the parameters affecting the adsorption process such as pH,
irradiation time, temperature and the amount of adsorbent used were
investigated and optimized.
Introduction: Synthesis of modified ferric oxide-titanium oxide
superparamagnetic nanocomposites and its application in optimizing
methylene blue dye removal.
Materials and Methods: The materials used are the product of Merck
Company. Modified nanocomposites were synthesized and identified
in a research laboratory. FESEM, FTIR, EDX and VSM detection
analyzes were used to investigate and characterize the synthesized
nanoparticles. Findings: In this way, we can obtain the role of optimal
conditions to increase the degradation efficiency of this group of azo
dyes.
Conclusion: The results showed that the optimal test conditions were
pH = 5.5, irradiation time of 55 minutes, temperature of 20 ° C and the
amount of adsorbent used was 38 mg / | of adsorbent.
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Extended abstract

Introduction

Dyeing and textile industries are the most
important consumers of synthetic dyes and
chemicals for dyeing processes [1]. The
concentration of pigments in the effluent of
these industries is lower than other
chemicals, but the color intensity of these
effluents due to the presence of pigments
remaining in the effluent is so high that it can
be seen even at very low concentrations [2 ].
Other characteristic features of these
effluents are high color intensity, luminosity,
various chemical structures and their
resistance to light transmission [3]. Various
methods have been proposed for the
removal of waste dyes, including biological
treatment for the decomposition of
pigments, flocculation, adsorption methods,
membrane processes, and advanced
oxidation [4]. Apart from the advanced
oxidation method, these methods generally
require a long time to remove the dye, and in
many cases complete removal of the dye
does not occur [5].

In contrast, the advanced oxidation method
based on catalytic and photocatalytic
reactions, ozonation, etc. are able to degrade
and decompose organic dyes in a short time
and with high efficiency [6]. Today, the use
of titanium oxide photocatalyst to remove
contaminants, especially colored
compounds from water due to its unique
properties such as non-toxicity, high
stability and excellent photocatalytic
performance compared to other
photocatalysts has been considered [ 7]. In
this regard, different studies have reported
different results. In a study conducted by
Kakanandi et al. In 2013 in Iran, the use of a
composite process of nanoparticles and
activated carbon powder was found to be
effective in removing RB5 dye from
synthetic wastewater. [8] Zhang et al
Modified nanoparticles were considered
effective in removing dye from aqueous
solutions [9]. In a study conducted in 2017
by Naz Chai Bakhsh Langroudi et al. Was
taken. In addition, the response surface
methodology (RSM) was used to optimize
and increase the color removal efficiency of
the photocatalyst [10]. Ranjit et al. In 2017

achieved the same results on the use of
semiconductor photocatalysts to remove
contaminants in water and the environment
[11].

Materials and Methods

All materials used in the present study are
analytical samples and have been used
without  further  concentration and
purification. Iron chloride (II) 4 water, iron
chloride (III) 6 water, titanium normal
butoxide, L-cysteine, Dabco and nitric acid
were prepared from Merck company.
Ammonia, glacial acetic acid, glutaraldehyde
and absolute ethanol were prepared by
Sigma Aldrich. Deionized water from Pars
Morvarid and Nitrogen Gas Company Bought
balloons from Pars Company. Double
distilled water was used to prepare all
solutions. The pH adjustment was
performed using a Metrohm 728 pH meter
made by Metrahm Company with a
composite reference electrode of calomel
glass with two calibrators of 7 and 4
calibrated. . The Hetfich EBA20 centrifuge
made in Germany with a maximum of 600
rpm was used to separate the phases. The
absorption spectra as well as the adsorption
of all standard solutions and the tested
solutions were performed using a perkin-
Elmer spectrophotometer of Lambda45
model made in the USA with two cm polymer
cells. Ultrasonic bath made by Pars Faraso
Company, model LBS2 with 285 W power for
synthesis process Titanium nanoparticles
and nanocomposite fabrication were used.

Results & Discussion

Cysteine-modified =~ magnetic  titanium
dioxide composite with high efficiency and
effectiveness with minimal use of chemicals,
in suitable temperature conditions (ambient
temperature) without energy consumption,
has the maximum removal of methylene blue
dye. The process of heterogeneous
photocatalytic oxidation under ultraviolet
light is used to photocatalytically degrade
methylene blue, which is a high-yield non-
biodegradable azo dye. The results obtained
in this study clearly show the role of optimal
conditions to increase the degradation
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efficiency of this group of azo dyes. The
amount of dye absorbed by this adsorbent is
affected by various parameters such as pH,
amount of adsorbent, temperature, contact
time.

Conclusion

A new nano-photocatalyst whose surface
was synthesized in 3 steps by co-
precipitation, sol-gel and nuclear shell
methods. This nanophotocatalyst can be
used multiple times without loss of
photocatalytic activity. A modified magnetic
nano-photocatalyst  has been used to
remove methylene blue dye contaminants in
aqueous solution.
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