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Effects of graphene on the curing characteristic, morphology, rheology and
mechanical properties of natural rubber (NR), chlorobutyl rubber (CIIR) and
NR/CIIR blend

M. Sharifi-Teshnizi', A. Jalali-Arani?>*, M. Hernandez Santana®
1. PhD Student of Department of Polymer Engineering and Color Technology,
Amirkabir University of Technology, Tehran, Iran.
2. Associate prof. of Department of Polymer Engineering and Color Technology,
Amirkabir University of Technology, Tehran, Iran.
3. Tenured Scientist, Institute of Polymer Science and Technology (ICTP-CSIC),
Madrid, Spain.

Abstract: Nanocomposites of natural rubber (NR), chlorobutyl rubber (CIIR) and their
blend (NR/CIIR; 50/50), containing 0.7 phr of graphene were prepared by melt mixing
method. The use of graphene caused an increase in torque difference in the rheometric
test, which was attributed to an increase in the crosslink density. This result was
confirmed by the swelling test. The microstructure of nanocomposites and dispersion of
graphene in each of the samples were examined by field emission scanning electron
microscopy (FESEM). FESEM images indicated uniform dispersion and distribution of
graphene nanolayers in the elastomer matrices. The melt rheological behavior
demonstrated that the addition of graphene to the compounds increased the viscosity of
the complex and storage modulus at the low frequency which indicated uniform
dispersion and enhanced interaction between the nanolayers of graphene and the rubber
matrix. Mechanical properties of the samples were investigated by tensile test. The
obtained results revealed the improvement of mechanical properties of nanocomposites.
The young modulus of NR, CIIR and NR/CIIR blend, in the presence of 0.7 phr graphene
were improved about 42, 40 and 16%, respectively.

Keywords: Rubber, Nanocomposite, Graphene, Rheological properties, Mechanical
properties.
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Optimizing the operating conditions of grape juice removal turbidity by lemon
peel natural adsorbent

O. Ahmadi
Assistant Prof. of Department of Chemical Engineering, Faculty of Engineering,
University of Kurdistan, Sanandaj, Iran.

Abstract: Grape juice is one of the valuable food and medicinal products obtained from
the natural extract of grapes. This substance is rich in nutrients, serves as a source of
natural energy, and possesses various medicinal properties. The turbidity of grape juice
depends on the presence of suspended particles, polysaccharides, and other suspended
substances. To improve the quality of the juice and reduce its turbidity, natural absorbents
are employed. In the current research, lemon peel, as a natural adsorbent, was used to
reduce turbidity. After various preliminary tests, 40 ml of grape juice with a Brix value
of 10 and an initial absorption rate of 2.874 a.u. was obtained using 2 grams of lemon
peel. The surface adsorption process was carried out for 4 hours using the response
surface method within a temperature range of 20 to 60 °C and a stirring speed of 200 to
600 rpm. Following optimization, the results indicated that a temperature of 35 °C and a
stirring speed of 380 rpm were the most effective conditions for turbidity removal,
achieving a maximum removal percentage of approximately 58%. The Brix values
showed an insignificant difference of only 9% between the final and initial Brix values.
Additionally, the DLS analysis evaluating the average particle size yielded values of 5000
nm and 3000 nm before and after the surface adsorption process, respectively, with a
dispersion index of 1 and 0.846.

Keywords: Natural adsorbent, Lemon peel, Grape juice, Optimization, Experimental
analysis, Removal turbidity
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Microextraction and measurement of cholecalciferol (vitamin D3) in biofibers by a
three-phase method using hollow fiber and two immiscible organic solvents

M. Raziee
Assistant Prof. of Analytical Chemistry, Chemistry Faculty, North Tehran Branch,
Islamic Azad University, Tehran, Iran.

Abstract: The validation of hollow fiber based on using two immiscible organic solvents
in the lumen and wall pores of hollow fiber was evaluated for extraction and
preconcentration of a trace amount of vitamin Ds, before determination by HPLC-UV
technique. The analyte was extracted from an 8-ml sample solution, into a thin layer of
an organic solvent (n-dodecane) impregnated in hollow fiber pores, and finally back-
extracted into an organic solvent (acetonitrile) located inside the lumen of the hollow
fiber. The factors affecting the HF-LLLME of the target analyte were investigated and
the optimal extraction conditions were determined. Under optimized conditions, the
enrichment factor of 130 and limit of detection (LOD) of 0.9 ng ml* were obtained. The
calibration curve was linear within the range of 3 to 2000 ng mI** with reasonable linearity
(R?=0.999). The percent relative within-day and between-day standard deviation (RSD
%) were 5.4 and 6.1, respectively. Finally, the feasibility of the proposed method was
successfully evaluated by extraction and determination of the analyte in the biological
fluids, and satisfactory results were obtained.

Keywords: Vitamin Ds, High-performance liquid chromatography, Hollow fiber,
Biological fluids, Preconcentration.
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Optimization of the solvent extraction of zinc, copper and nickel from acidic
leaching: Process steps and thermodynamic investigation

S. Kolbadinejad?!, A. Ghaemi?”
1. Postdoctral researcher of School of Chemical, Petroleum and Gas Engineering,
Iran University of Science and Technology, Tehran, Iran.
2. Professor of School of Chemical, Petroleum and Gas Engineering, Iran University
of Science and Technology, Tehran, Iran.

Abstract: In this study, optimization of the solvent extraction of zinc, copper and nickel
from the acid leaching was carried out. Three steps were considered for the selective
extraction of metals from the acid leaching solution. In the first step of the solvent
extraction, 93.67% of zinc was extracted from the leaching solution with pH equal to 4
using 20% of D2EHPA in kerosene. In the second step of the solvent extraction, 100% of
copper was extracted from the first step raffinate with pH equal to 2.3 using 10% of
Mextral 5640H in kerosene. In the third step of the solvent extraction process, 88.61% of
nickel was extracted from the second step raffinate with pH equal to 7 using 20% of
D2EHPA in kerosene. The stirring speed was 200 rpm and the ambient temperature was
kept constant for all solvent extraction experiments. Atomic absorption spectroscopy was
used to determine the amount of the metals in the extractant and raffinate. All three steps
of the extraction process were performed endothermic and spontaneously.

Keywords: Solvent extraction, Heavy metals, D2EHPA, Mextral 5640H,
Thermodynamic modeling, Determination of process steps.

* Corresponding author Email: Journal of Applied Research in Chemistry
aghaemi@iust.ac.ir 73



Assessing the crosslinking behavior of epoxy-based nanocomposites containing
silica nanoparticles modified by highly-branched amine groups

Z. Hatami Ramsheh!”, K. Didehban?”, M.R. Saeb?

1. PhD Student of Department of Chemistry, Payame Noor University, Tehran, Iran.
2. Professor of Department of Chemistry, Payame Noor University, Tehran, Iran.
3. Professor of Department of Resin and Additives, Institute for Paint Science and

Technology, Tehran, Iran.

Abstract: The aim of this research was to study the effect of incorporation of
functionalized silica nanoparticles on the curing behavior of the epoxy-based
nanocomposites. Thus, first nanosilica was prepared by using Stober method and then
modified by attaching surface hydroxyl groups to silane. Glutardialdehyde was also
attached as well. It was followed by attachment of highly branched polyethyleneimine
(PEI) to the surface of the nanoparticles. The resulting structures were characterized
using transmission electron microscopy (TEM), Fourier transform infrared (FTIR)
spectroscopy, and thermogravimetric analysis (TGA). The results showed that spherical
silica nanoparticles with size of 50 (bare) and 70 nm (surface-modified) were successfully
synthesized. The amine and hydroxyl groups in modified silica structures actively
participated in curing process and facilitated the curing mechanism of epoxy/amine
system. Addition of silane-modified nanoparticles increased the activation energy, while
application of PEI-modified nanosilica improved the density of the epoxy network. Due
to the increase of viscosity of the system, the activation energy of epoxy system was also
increased. Addition of 0.1 wt.% pure and surface-modified nanosilica also increased the
glass transition temperature values from 82 to 84.7 °C for PEI-modified silica
nanoparticles. This study showed that modified silica nanoparticles could provide
significant improvement in thermal and mechanical properties of epoxy nanocomposites.
These findings showed the improvement of the baking processes and increase the
efficiency of nanocomposite materials.

Keywords: Epoxy, Nanosilica, Crosslinking, Surface modification, Nanocomposite.
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Investigation of the effect of using titanium dioxide polymer nanocompounds on
the packaging characteristics of polyethylene terephthalate beverage containers

M. Khani?, M. Pordel Fadafen?*, A. Davoodnia3, A. Tavasoli Farsheh*
1. PhD Student of Department of Chemistry, Mashhad Branch, Islamic Azad
University, Mashhad, Iran.
2. Associate Prof. of Department of Chemistry, Mashhad Branch, Islamic Azad
University, Mashhad, Iran.
3. Professor of Department of Chemistry, Mashhad Branch, Islamic Azad University,
Mashhad, Iran.
4. Assistant Prof. of Department of Agriculture, Mashhad Branch, Islamic Azad

University, Mashhad, Iran.

Abstract: In this research, polymer nanocompound was prepared with titanium oxide

nanoparticles by melt blending procedure. 32 g weight pure preforms and containing

titanium oxide nanoparticles were produced in 3 colors. The prepared preforms turned

into bottles and the produced bottles were filled with blueberry beverage. The bottles

were exposed to sunlight for 3 months and the effect of using nanocompounds on

packaging properties was investigated. The results showed that after 15 days of exposure

to sunlight, the blueberry drink in the bottles without titanium oxide nanoparticles,

became completely colorless. This color change occurred in all transparent, blue and

brown bottles, while in the samples containing 1% titanium oxide nanoparticles, color

change did not happen and the color of blueberry drink remained blue. The SEM images

showed that good distribution of titanium oxide nanoparticles in the bottles containing

1% nanoparticles was happened .The results of spectrophotometry showed good

performance of nanoparticles in absorbing UV ray. The FTIR spectra of the pure bottles

and the bottles containing titanium oxide nanoparticles in different colors showed that the

interaction between titanium oxide nanoparticles and PET compounds in all samples was

physically and there was no specific chemical interaction that led to creation or removal

of the functional groups. Measuring of dissolved carbon dioxide gas in the bottles showed

that the amount of gas reduction in bottles containing nanoparticles is lower than the

control samples.

Keywords: Polymer nanocompound, Titanium oxide nanoparticles, Preform,
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