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Abstract: The growing demand for bio-based polymeric materials in the recent decades
has led to the use of a large number of polysaccharides. Chitosan is a deacetylated
derivative of chitin, the second most abundant polysaccharide after cellulose. Chitosan
and its derivatives have been considered by many researchers due to their numerous
properties such as biodegradability, biocompatibility, non-toxicity, chirality, high
chemical reactivity, chelating, and antimicrobial properties. This compound is intended
as a bioactive polysaccharide with great potential for use in various fields such as food,
cosmetics, medicine, and biomedicine. However, its application is limited due to their
solubility in many polar solvents and water, so modified chitosan is used for use in
tissue engineering, transmission systems, wound healing, drug release, agriculture
industry, and in general for obtaining greater advantage. This article seeks to provide an
overview of the properties, modification and preparation methods, and applications of
chitosan nano chitosan and its derivatives.

Keywords: Chitosan, Nano chitosan, Modification methods.
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Tabriz, Iran.
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Abstract: In present study, a simple and inexpensive method has been presented for on-
site determination of iodide ions in various aqueous samples. The proposed method is
based on the fluorescence quenching process of rhodamine B and the use of a home-
made portable fluorimeter. In the fluorimeter, light-emitting diodes with emission
wavelength of 530 nm (as the excitation source) and a mobile phone (as the detector and
data processing unit) have been used. Experiments showed that in the presence of iodide
ions, the fluorescence intensity of rhodamine B decreases. The fluorescence intensity
changes of rhodamine B was determined by taking digital images of rhodamine B
solutions and analyzing these images. Digital image analysis showed when the
fluorescence intensity of rhodamine B changes, the values of the G and R channels
change too. Therefore, the values of these two channels were used as analytical signals
for determination of the concentration of iodide ions. After investigating experimental
parameters affecting the quenching process of rhodamine B by iodide ions and selection
of optimal conditions, based on AG as analytical signal, limit of detection was obtained
1.26 x 107> mol I"* and the calibration graph was linear in the range of 2.1 x 107° - 2.3
x 1078 mol I7* with a correlation coefficient of 0.996. The relative standard deviation for
5 iodide solutions with concentration of 1.57 x 10~° mol I'* was 0.83 %. The proposed
method was successfully applied to the determination of iodide in water samples with
satisfactory recovery range from 98.62% to 108.65%.

Keywords: lodide; Fluorescence quenching; Home-made fluorimeter; Image analysis;
Water samples

* Corresponding author Email: azaruniv.ac.ir@khoshmaram  Journal of Applied Research in Chemistry
148



Investigation of graphene oxide nanoparticle adsorbent in removal of
amoxicillin and ciprofloxacin from aqueous solutions
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Abstract: The presence of antibiotics in water resources as emerging contaminants can
ultimately have health hazards. In the present study, graphene oxide adsorbent was
synthesized using the Hummer method and used to adsorb amoxicillin and
ciprofloxacin. The effect of various variables such as pH, adsorbent dose, concentration
of pharmaceutical compounds, reaction time on the removal of amoxicillin, and
ciprofloxacin was investigated. Examination of the structural characteristics of
synthesized graphene oxide shows that the specific surface area of the adsorbent is 9.7
square meters per gram and the average size of the pores in the graphene oxide
adsorbent is 16.5 nm. pH_,. was also tested for the synthesized adsorbent and its value
was 3.8. The effect of pH shows that graphene oxide adsorbent has the highest
absorption of amoxicillin at pH 3 and ciprofloxacin at pH 5. Under optimal process
conditions, the results show that in a duration of 60 minutes and a dose of 50 mg/l of
graphene oxide and 10 mg/l of pharmaceutical compounds, finally 79.3% and 84.6% for
amoxicillin and ciprofloxacin are removed, respectively. It can be concluded that the
proposed adsorbent can be effective for the elimination of pharmaceutical compounds
and is very promising for the molecular separation of antibiotics.
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Evaluation of antifungal and antibacterial properties of palladium (I1)

Schiff base complex against common pathogenic strains common
between humans and aquatic
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Abstract: Metal complexes containing Schiff base ligand are compounds that have
biological effects such as antifungal, antibacterial, anti-malarial, anti-inflammatory,
anti-viral, and anti-fever properties. These compounds are also used in various
industries. In this study, Palladium (11) Schiff base complex with the proposed formula
C14H24N40,Cl,Pd was synthesized by the method reported in Zabol University and used
to investigate the antimicrobial effects. Antimicrobial activity such as antibacterial
activity against pathogenic strains common between aquatic and human inclusive
Loctococcus garvieae and Edwardsiella tarda strains and antifungal activity inclusive
Aspergillus fumigatus and Candida albicans were performed according to CLSI
standard and the results were reported based on inhibition zone diameter (1ZD),
minimum inhibitory concentration (MIC), minimum bactericidal concentration (MBC),
and minimum fungicidal concentration (MFC). Based on the results, the studied
complex showed MIC concentrations of 32 ug/ml and 64 pg/ml on the Edwardsiella
tarda and Loctococcus garvieae, respectively. The MIC concentrations on Aspergillus
fumigatus and Candida albicans were observed, 512 pg/ml and 1024 pg/ml,
respectively. The results of this study showed that the effect of Pd (II) Schiff base
complex has strong antimicrobial properties and better effect than some commercial
drugs.

Keywords: Schiff base, Metal complex, Antimicrobial agents, Common pathogenic
strains between humans and aquatic.
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Abstract: Azodicarbonamide is the most popular chemical blowing agent for producing
polymer foams. Due to the lack of internal production and high imports and high
consumption of this material in the country, the construction of its production unit
seems necessary. However, making a confident decision about construction and
financial investment requires a comprehensive economic analysis. In this study, the
economic evaluation of azodicarbonamide production was performed and economic
indicators were investigated. Capital expense (CAPEX), operating expense (OPEX),
and total expense of the project with a capacity of 1000 tons per year were estimated
equal to 230350, 117040 and 347390 million Rials, respectively. The analysis of the
economic indicators of the project including the internal rate of return (IRR) of 38%, net
present value of (NPV) 126701 million rials, rate of return of 31% and payback period
of 3.2 years showed the economic justification of the project. IRR sensitivity analysis
indicated that sales revenue, operating expense, and capital expense have the highest
degree of sensitivity to the economic justification of the project, respectively. Also, the
most important factor affecting the NPV was the discount rate fluctuations, so that in
the ranges of 21% -38% discount rate, the project is economically justified.

Keywords: Synthesis of Azodicarbonamide, Economic analysis, Investment project
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Abstract: Due to the desirable properties of poly xanthones, the present research
investigates curing, thermal degradation and anticorrosion behavior of epoxy resin with
poly(xanthone-amide) (PXAO) as curing agent, with melamine-functionalized Fe3;O4
(m-Fe30,4) nanoparticles. Curing kinetics of the systems were dynamically studied using
differential scanning calorimetry (DSC). Kinetic parameters including activation energy
(Ea) and rate constant (K) were calculated using Kissinger’s method and Ozawa-Flynn-
Wall equation. Mass reduction behavior (including mass reduction temperatures and E;)
and thermal stability were characterized using thermogravimetric analysis (TGA). The
results indicated higher activation energy and residual degradation (from 35% to 43%)
at 750 °C in nitrogen atmosphere in the systems containing nanoparticles, as compared
to the systems without the m-Fe;O, nanoparticles. Results of potentiodynamic
polarization tests used to evaluate corrosion performance of the resin epoxy-coated
stainless steel, showed that the PXAO had improved the anticorrosion activity of epoxy
resin. Moreover, introduction of the m-Fe3O, nanoparticles to the curing mixture
significantly increased anticorrosion behavior of the epoxy resin by enhancing the paths
through which water and oxygen could diffuse.

Keywords: epoxy resin, functionalized nanoparticles, anticorrosion activity, curing
Kinetics, thermal stability.
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Preparation of double layer nanofibers base on hydrogel, silver
nanoparticles, and fatty acid using electrospinning technique

Ensieh Ghasemian Lemraski'”, Sahar Yari?, Elaheh Khajehali®

1. Associate Prof. of Physical Chemistry, Department of Chemistry, Faculty of Science, llam University,
llam, Iran.
2. M.Sc of Physical Chemistry, Department of Chemistry, Faculty of Science, llam University, Ilam, Iran.
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Abstract: Today, electrospinning method is widely used to produce nanofibers based
on polymers. Poly(vinyl-alcohol) and chitosan are among the most widely used
polymers in biochemistry and medicine, especially in wound healing and tissue
engineering. In this project, an attempt has been made to make polymeric materials and
silver nanoparticles, nanofibers with protection and antimicrobial capabilities.
Electrospinning method for making bilayer nanofibers, top layer containing poly (vinyl
alcohol), and chitosan containing silver nanoparticles or silver ions as antimicrobial
layer, and bottom layer containing polyvinylpyrrolidone and fatty acid as layer
Moisturizes the skin of injured skin. Morphology and structure of produced nanofibers
were studied using various methods such as X-ray diffraction (XRD), infrared Fourier
transform spectroscopy (FTIR), thermal gravimetric analysis (TGA), energy-dispersive
X-ray spectroscopy (EDS), scanning electron microscopy (SEM), and transmission
electron microscopy (TEM). The results of instrumental analysis indicate the production
of polymer fibers with a diameter in the range of 200-500 nanometers, which indicates
the successful production of nanofibers, and also structural analysis confirms the
presence of silver nanoparticles and silver ions. The results of microbial tests show that
nanofibers containing silver ions have a greater antimicrobial effect than silver
nanoparticles.

Keywords: Silver nanoparticles, Nanofibers, Polymer, Chitosan, Fatty acid,
Electrospinning
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Abstract: Zeolites LTA is widely used as an adsorbent, ion exchanger, and catalyst in
the chemical and petrochemical industries. In the present study, first, the Na form of
zeolite A was synthesized by hydrothermal method from kaolin, using calcination and
alkali fused activation methods. The samples were characterized by X-ray diffraction
(XRD), FESEM, and N, physisorption techniques. The obtained results showed that
crystallization time was lower via the kaolin calcination route in comparison to the
alkaline fusion. Moreover, the alkali activation method is more suitable compared to the
calcination one and leads to the synthesis of zeolite with high purity. Sonochemical
treatment reduced the crystallization and synthesis time. In addition, the water sorption
capacity of the K and Na forms of zeolites prepared via the kaolin fusion were 14.35
and 24.36 wt. %, and for the samples prepared via fusion-extraction were 14.7 and
25.06 wt. %, respectively. These water sorption capacities are higher than the values
reported for the samples prepared using metakaolin (12.24 and 18.27 wt %).

Keywords: Zeolite LTA, Hydrothermal, Ultrasound, Kaolin, Calcination, Alkalin
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Using aqueous extract of walnut (Juglans regia L.) leaf in prepareation
of silver nanoparticles and characterization of the nanoparticles
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Abstract: Green synthesis of nanoparticles is an environmentally friendly method, in
which water solvent are used. In this study, the biosynthesis of silver nanoparticles was
performed by using walnut (Juglans regia L.) leaf extract. Walnut leaf contains a
variety of chemicals, including tannins, flavonoids, vitamins, plant acids, and
naphthoquinone. The extract of walnut (Juglans regia L.) leaf as the reducing agent is
used for the synthesis of silver nanoparticles. The silver nanoparticles have been
characterized by scanning electron microscopy (SEM), Energy dispersive X-ray
spectroscopy (EDS), X-ray diffraction (XRD), Fourier transform infrared spectroscopy
(FTIR), and UV-Visible spectroscopy. UV-Vis spectrum exhibit an absorption band at
around 400-450 nm suggested the formation of silver nanoparticles._The observed peak
at about 425 nm is related to the surface plasmon resonance of silver nanoparticles._The
effects of operational parameters in the synthesis of silver nanoparticles such as silver
nitrate salt concentration, extract volume, temperature, and time were studied._The
results showed that silver nitrate concentration of 6 mM, extract volume of 200 plit,
temperature of 90°C, and time of 40 min were the optimum amounts.

Keywords: Walnut leaf, Biosynthesis, Silver nanoparticles, Extract, Surface plasmon
resonance.
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Abstract: In this study, first copolymer (methyl methacrylate-maleic anhydride) was
synthesized and then it reacted with different amount of hydrazine hydrate. Primary
copolymers and products were detected by Fourier transform infrared spectroscopy
(FTIR) and nuclear magnetic resonance (NMR). The glass refractive temperatures (T)
were determined by thermal decomposition (TGA-DSC). The results showed that
copolymerization of methyl methacrylate with maleic anhydride increased the thermal
stability of the polymer compared to poly(methyl methacrylate) also addition of
hydrazine improved the thermal stability of the copolymer. The percentage of elements
in the copolymer reacted with hydrazine was determined using elemental analysis
(CHNS) and their transparency with the spectrum of light transmission in the visible-
ultraviolet region showed that although copolymerization reduced the transparency and
light transmission in the visible region but by increasing hydrazine not only this
problem is removed but also makes the product more transparent than poly PMMA.
Also Solutions with concentrations of 50 to 200 ppm of primary copolymer and two of
the products were prepared and theirs inhibitory performance on corrosion of low
carbon steel in 0.5 M hydrochloric acid (HCI) solution was investigated using
potentiodynamic polarization, energy dispersive spectroscopy (EDS), and weight loss
methods. The results confirm the increased corrosion inhibitory power of the copolymer
in acidic environment.

Keywords: Poly (methyl methacrylate-co-maleic anhydride), Hydrazine hydrate,
Corrosion inhibitor, Potentiodynamic polarization.
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Abstract: The microfluidic aqueous two-phase system is a suitable platform for the
separation and recovery of biomaterials in the field of biotechnology that is not possible
or is difficult to achieve in macro methods. In this research, alpha-amylase recovery was
investigated with an aqueous two-phase polyethylene glycol/sodium citrate system on a
glass microfluidic device made by the Co2-laser method. Effective parameters were
tested with different values of concentration (125-150 mg / I) and flow rate (0.8-2 ml /
h). The response surface method (RSM) was used to optimally determine the
operational parameters. Transfer of alpha-amylase from the salt phase to the
polyethylene glycol phase was performed with a parallel flow pattern. The values
obtained at the optimal point also had a small error compared to the predicted value of
the experimental design equations. The use of the microfluidic system studied in this
research will increase the recovery rate compared to macro systems. Also, the reduction
of the time of this process in the micro dimensions compared to macro dimensions was
significant.

Keywords: Microfluidics, Aqueous Two-phase Systems, Biomolecules, Alpha-
amylase, Extraction
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Abstract: In this work, glassy carbon electrode modified with dandelion like Co304
nanoflower was proposed as an electrochemical sensor to achieve a high-sensitivity
electrochemical sensor. The morphology and purity of the synthesized nanoflowers
were studied using X-ray diffraction (XRD), scanning electron microscopy (SEM), and
energy dispersive X-ray spectrometer (EDS). Then electro-oxidation of the dopamine
and tryptophan at the modified electrode surface was studied using cyclic voltammetry,
chronoamperometry, and differential pulse voltammetry. Under optimized conditions,
the differential pulse voltammetric pulse current increased with increasing dopamine
concentration in the range of 0.1 to 0.900 uM and the detection limit of dopamine was
calculated as 0.01 uM. The modified electrode showed a very good resolution between
voltammetric peak of dopamine and tryptophan, making it suitable for detecting
dopamine in the presence of tryptophan in real samples. High sensitivity and good
repeatability of the electrode along with low detection limit can be considered as
outstanding features of this electrode. This sensor was successfully used to accurately
determination of dopamine and tryptophan in ampoules and urine samples.
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