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Abstract: Improving safety and increasing efficiency of utilization of natural gas is very
important issue due to its wide use as one of the main energy sources for industry and
home consumers all around the world. On the other hand, utilization of this clean fossil
energy is too risky without considering safety cautions regarding gas leakage, explosion,
and flammability. Due to the above mentioned facts and to overcome the problems, it is
vital to inject proper compounds to natural gas to make it easily detectable by any person.
So far, various types of compounds as "odorant” have been formulated and produced to
inject to natural gas. In case of gas leakage, these compounds at low concentration are
easily detectable by any person, due to their specific and pungent stink odor. Odorants
are classified into classical and modern categories. In this article, a comprehensive study
on different aspects of modern natural gas odorants and their odorization process has been
performed. In addition, with studying basic chemistry and history of these compounds,
the most important properties of odorants have been presented in order to help to
recognize the most proper odorant for a specific application and its synthesis methods.
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Study of CO hydrogenation to valuable products in the presence of
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Abstract: Promoted and unpromoted iron-based catalysts in the Fischer-Tropsch
synthesis were prepared by the impregnation method. The composition of the final iron
catalysts, regarding to the atomic ratio is as follow 20%Fe/y-Al2Os,
20%Fe/5%Cu/3%Zr/y-Al.03. The catalysts were characterized by X-ray diffraction
(XRD), inductively coupled plasma (ICP), field emission scanning electron microscopy
(FE-SEM), hydrogen temperature programmed reduction (H2-TPR), and BET techniques.
The catalyst activity and product selectivity were studied in a fixed bed reactor under 20
bar of pressure, H2/CO = 1, in the temperature (270, 285, and 300 °C) and GHSV range
of (2, 4, and 6 I.h".gcar’®). Then, the effect of temperature, GHSV and promoters (Cu and
Zr) on the catalyst performance were investigated. Increasing the temperatures and GHSV
were change CO conversion and product selectivity. The promoted iron-based catalysts
have higher Cs" selectivity than the unpromoted catalyst, while
C2-Ca selectivity decreased because of simultaneous use of Cu and Zr for promoting the
iron catalyst. The Zr and Cu promoters increased the reduction rate of Fe2Os by providing
H2 dissociation sites. The unpromoted and promoted catalysts were tested, where the
promoted catalyst showed desirable performance.

Keyword: CO hydrogenation, Iron catalyst, Gamma-Alumina Support, Operation
condition, Zr promoter, Cs* selectivity
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Abstract: Today, with the development of industries and urbanization, the need for healthy
water have increased. Hydrogels are effective adsorbents for removing pollutants from water
sources. In this research, graphene oxide (GO) nanosheets were used to improve the performance
of methylene blue dye removal by carboxymethyl cellulose hydrogel and alginate, which were
biocompatible. Carboxymethyl cellulose and alginate nanocomposite hydrogels containing
graphene oxide nanosheets showed good performance compared to hydrogels synthesized by
chemical method. The synthesized adsorbents were characterized by thermal gravimetric analysis
(TGA) and scanning electron microscopy (SEM). Different weight percentages of GO (0-10 wt.
%) were incorporated in the hydrogel matrix and obtained optimal value was 6 wt. %. The
obtained removal efficiency was 65.4 and 73.1 % for CMC/Alg and CMC/AIg/GO, respectively,
under optimal conditions (initial concentration of 56 mg/l, adsorbent dose of 1.5 g/l, 120 min
contact time, and 25 °C temperature). Analysis of kinetic data showed that the pseudo-second-
order model had R? order of 0.986 and 0.983 for CMC/Alg and CMC/AIg/GO adsorbents,
respectively. Therefore, it was the most suitable model for kinetic data fitting. Monolayer
adsorption capacity for CMC/Alg and CMC/Alg/GO adsorbents was 91.74 and 96.15 mg/g,
respectively, which showed the improvement of the adsorption by incorporation of GO.
Thermodynamic investigation showed that the adsorption process is spontaneous and
endothermic. Finally, it can be concluded that the synthesized nanocomposite hydrogel can be
used as an effective adsorbent for the decontamination of methylene blue dye.

Keywords: Nanocomposite hydrogel, Methylene blue, Absorbent, Graphene oxide,
Wastewater treatment.
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Abstract: In this study, ZSM-5 zeolite catalyst was prepared by hydrothermal method
and compared with commercial catalyst. The crystal size of the prepared catalyst was
smaller than that of commercial sample. Catalytic behaviour of the prepared catalyst was
investigated in transalkylation reaction of toluene with Co aromatics. The percentage of
conversion to benzene and xylene increased with increasing temperature, while the
selectivity decreased. Increasing WHSV led to increasing the selectivity and decreasing
the conversion. According to the results obtained from catalytic activity study of the
catalysts using response surface methodology (RSM), the maximum selectivity of the
commercial catalyst was 65 % at 437 °C and WHSV equal to 1.3 h', while the maximum
selectivity of the prepared catalyst was 77 % at the same conditions. This result indicated
that at the aforementioned conditions the selectivity of the prepared catalyst was around
18 % more than that of commercial catalyst.

Keywords: Transalkylation, Zeolite, Hydrothermal, Reactor, Catalyst.
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Abstract: In this study, for the feasibility of graphite production, three samples of poplar
wood, tire and straw were pyrolyzed at temperatures of 500, 600, 700 and 800 °C with a
heating rate of 5 °C/min and a retention time of 20 minutes. The effects of pyrolysis
temperature on the produced char. were also investigated. The results showed that
increasing the temperature of pyrolysis led to a decrease in char efficiency, and all three
samples had the highest efficiency at 500 °C temperature, which is due to the higher
decomposition of raw materials at higher temperatures. According to the results of
elemental analysis, the concentration of carbon increased with increasing temperature for
preparation of all samples, but the concentration of hydrogen, nitrogen, sulfur and oxygen
decreased. According to FTIR analysis, functional groups of -OH, C-H, C=0 and C-O
were observed in all three samples obtained from poplar wood, tire, and straw and the
ratio of aromatic to aliphatic compounds increased at higher temperatures. According to
the XRD analysis, the (002) peak related to the graphite plates was observed in the XRD
patterns of the samples. This peak in XRD patterns of all samples obtained at 800 °C was
sharper and narrower than that of the samples obtained at the other temperatures. Also,
this peak was more similar to the coresponding peak of commercial graphite than that of
the samples obtained at the other temperatures. The result of TGA showed that the
samples obtained at 800 °C had less weight loss and more thermal stability than the other
samples.

Keywords: Tire waste, poplar wood, straw, pyrolysis, graphite.
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Graphitic carbon nitride mesoporous nanosheets: Synthesis,

characterization and investigation of optical and photocatalytic
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2. M.Sc. Student of Physics, Jundi-Shapur University of Technology, Dezful, Iran.

Abstract: In this research, g-CsN4 mesoporous nanosheets were synthesized using the
pyrolysis method of melamine and ammonium chloride as a soft template. Then, the
synthesized samples were accurately characterized. The photocatalytic performance of
the synthesized samples was investigated for the degradation of MB dye. The findings
showed that the mesoporous nanosheets had the highest effective surface area (11.5 times)
and the highest pore volume (5.3 times) compared to the bulk g-C3N4 sample, which was
a significant increase. Increasing the specific surface will be useful for mass transfer and
provide active sites for oxidation-reduction reactions. Therefore, these mesoporous
nanosheets showed the best photocatalytic performance compared to the bulk g-CsNa (5
times). Furthermore, the photochemical stability were well maintained after three
photocatalytic reaction cycles. The increase in the activity of g-CsN4 mesoporous
nanosheets can be mainly attributed to the increase in the effective surface area of the
samples, the long lifetime and the ability to improve the oxidation of charge carriers due
to the unique electronic structure. Since this synthesis method of g-CsN4 mesoporous
nanosheets with high efficiency is simple, g-CsN4 mesoporous nanosheets can also be
used in environmental purification and solar energy conversion.

Keywords: g-C3sNs4 mesoporous nanosheets, photocatalysis, Pyrolysis, Soft template,
Ammonium chloride.
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Application of solid phase microextraction method using

polypyrrole/curcumin coated fiber for measurement of agricultural
toxins by gas chromatography
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Abstract: In this study, the possibility of using solid phase microextraction method
directly with a new fiber for preconcentration and measurement of butachlor pesticide by
gas chromatography was investigated. Polypyrrole/ curcumin coated fiber was used as an
adsorbent to prepare the solid phase microextraction fiber from aqueous samples and
electrochemical polymerization was employed using cyclic voltammetry method. The
properties of the new fiber including adhesion, mechanical strength, and thermal stability
were evaluated. Morphology of the prepared sample was studied using scanning electron
microscope (SEM). Then the effective parameters on the extraction efficiency of
butachlor from aqueous samples including extraction time, extraction temperature, and
pH were evaluated. Under optimized conditions, the performance characteristics of the
proposed method including detection limit, linear range, and intera day and inter days
repeatability were evaluated. The detection limit of the method was found to be 1 ng/I,
linear range was 0.067-40 ug/l, repeatability intra day was 2.9% and repeatability inter
days was 5.0 %. The developed method was used for analysis of water samples from rice
fields in northern Iran region as a real sample.

Keywords: Solid phase microextraction, Curcumin, Agricultural toxins, Butachlor, Gas
chromatography
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