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Synthesis of NiO nanoparticles doped with Cu (II) by a planetary ball
mill and its characterization
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Abstract: In this research, first mesoporous nickel hydroxide nanoparticles were
synthesized by solvothermal method. Then the nickel hydroxide nanoparticles were
converted into nickel oxide nanoparticles by maintaining the structure and morphology
during heat treatment and then doped with copper (IT) by ball milling method. Since no
toxic, expensive, and complex chemicals were used during the synthesis process, the
results of this research can be considered scientifically and industrially in the production
of other doped nanomaterials. Methods such as scanning electron microscopy (SEM),
X-ray diffraction (XRD), energy—dispersive spectroscopy (EDS), and surface area and
porosity measurement by nitrogen absorption and desorption method (BET) were used
to study the structure and chemical composition of the synthesized nanomaterials. XRD
patterns showed FCC structure of the synthesized nanoparticles and the absence of
impurity phase. Also, BET measurements showed the mesoporous nature of
nanoparticles and good specific surface area and pore volume. The catalytic behavior of
copper doped nickel oxide nanoparticles in the removal and sonophotocatalytic
degradation of phenol pollutant under visible light and ultrasound waves was studied. It
was observed that the phenol substance soluble in water as a model pollutant was
destroyed by about 86.5% under visible light and ultrasonic waves after adding copper
doped nickel oxide catalyst.

Keywords: Nickel oxide, Sonophotocatalyst, Ball mill, Phenol, Copper (I1) oxide,
Doping.
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Chemical ionization of valine amino acid at atmospheric pressure
using ion mobility spectrometer equipped with corona discharge
ionization source
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Abstract: In this research, chemical ionization of valine amino acid in atmospheric
pressure has been investigated through its interaction with hydronium and ammonium
ions by using ion mobility spectrometer equipped with corona discharge ionization
source. It was found that in the presence of hydronium as reactant ion and ammonium
as dopant, the ionization of valine took place through its protonation, fragmentation of
protonated molecule, and also formation of adduct ions. At least six ionic species were
identified as product. In ion mobility spectrum of valine, two signals were assigned to
the protonated valine and its symmetric proton-bound dimer, respectively. Identification
of two other signals were conducted by comparison of the ion mobility spectrum of
valine and isobutylamine. Using mass-mobility correlation equation based on two
standard masses, two other signals were assigned. One of them was attributed to an
ionic cluster obtained from the interaction of the ionic fragment with the neutral
molecule of valine and the other one was related to a carbocation resulting from the
fragmentation of protonated valine through the elimination of water. By the study of
time, evolution of product and reactant ions signals and also the change of cell
temperature, the proposed origin of the signals was confirmed. Therefore, the
identification of ion products without need to couple the ion mobility spectrometer to
the mass spectrometer was performed.

Keywords: Valine amino acid, Ion mobility spectrometry, Protonation, Fragmentation,
Adduct ions.
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University, Tehran Medical Sciences, Tehran, Iran.

Abstract: Due to the expansion and importance of nano fibers in the field of pharmaceutical
sciences and the ability to use them as skin patches, in this study, nanofibers carrying
clindamycin was obtained from adding pure clindamycin to poly(vinyl alcohol) and poly(vinyl
pyrrolidone) polymers fallowed by electrospinning of polymeric solution. The obtained
nanofibers were analyzed by Fourier transform infrared spectroscopy (FTIR), atomic force
microscope (AFM), scanning electron microscope (SEM), Energy dispersive X-ray
spectroscopy (EDS), Element Mapping (EMPA), and contact angle analysis. The nature of the
bond between clindamycin drug and poly(vinyl alcohol)/poly(vinyl pyrrolidone) substrate was
investigated using the quantum theory of atoms in molecules (QTAIM). Antibacterial effects of
non-electrospun polymer solution and obtained nanofibers mats were investigated on standard
strains of Pseudomonas aeruginosa, Acinetobacter and Staphylococcus aureus bacteria.
According to the obtained results, Pseudomonas aeruginosa bacteria was resistant to non-
electrospun polymer solution and clindamycin nanofibrous mats. Acinetobacter bacteria was
resistant to polymer solution, but clindamycin nanofiber had moderate effect on it. Clindamycin
nanofibers mats and non-electrospun polymer solution were very effective against
Staphylococcus aureus bacteria. Therefore, clindamycin nanofibrous mats can be used as
transdermal patches to treat infections caused by Staphylococcus aureus and Acinetobacter
bacteria. In addition, the polymer solution can be useful as a medicinal solution in the
transdermal treatment of Staphylococcus aureus bacterial infections.

Keywords: Nanofiber, Clindamycin, Staphylococcus aureus, Pseudomonas aeruginosa,
Acinetobacter.
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Electrocatalytic activity of Pt/C nanocatalyst stabilized by different
amounts of sodium citrate in oxygen reduction reaction
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Abstract: In the present study, Pt(20wt%)/C electrocatalysts for oxygen reduction
reaction in the cathode of fuel cells were synthesized with different amounts of
trisodium citrate as stabilizing agent, to achieve higher efficiency of platinum
electrocatalyst. The electrocatalysts containing platinum and trisodium citrate with
ratios of 1:12, 1:9, 1:6, and 1:3 (Pt/C:TC) were prepared by using the saturation-
reduction method. To evaluate the oxygen reduction reaction in the cathode catalyst
layer in an acidic environment cyclic voltammetry (CV), linear sweep voltammetry
(LSV), rotating disk electrode (RDE), and finally electrochemical impedance
spectroscopy (EIS) techniques were applied. Also, morphology of the catalysts was
studied with scanning electron microscopy (SEM). The results showed that the
efficiency of the synthesized electrocatalysts at a ratio of 1:3 (Pt/C:TC) was better for
oxygen reduction. It also had lower charge transfer resistance, more suitable
distribution, and higher electrochemically active surface area (14.7 m’gp). In addition,
the number of electrons involved in the oxygen reduction reaction was calculated to
follow the four-electron pathway for the electrocatalyst prepared at ratio of 1:3.

Keywords: Platinum nanoparticles, Oxygen reduction reaction, Electrocatalyst, Sodium
citrate.
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Application of statistical methods of time series analysis for a very fast
and accurate determination of equilibrium thermodynamic conditions
of gas-liquid water-hydrate systems in isochoric operation
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Retired Assistant Prof. of Chemical Engineering, Research Institute of Petroleum Industry, Tehran, Iran.

Abstract: In this research work, a very fast and accurate new method for determining
equilibrium thermodynamic conditions in gas-liquid water-hydrate systems is presented.
In this method, only temperature and pressure data in the cooling trace are needed to
determine the equilibrium points of hydrate formation. The required time to obtain
equilibrium thermodynamic conditions for gas hydrate formation are greatly reduced
and more accurate results are obtained, using statistical concepts of time series analysis
as well as cumulative sum technique in change point detection. With this method, four
experiments were performed to determine the equilibrium thermodynamic conditions
for ethane gas hydrate. The average percentage of absolute deviations obtained with
Deaton-Frost experimental data, Kamath's correction relationship, and AQUAIlibrium
and CSMHYD softwares were 5.67, 2.49, 9.54, and 1.89, respectively. In addition, the
experimental data obtained by Curtin University researchers in Australia about the
effect of 1000 ppm of pTSA surfactant in methane hydrate were investigated with this
method. The absolute deviation percentage compared to the experimental data and their
statistical thermodynamic modeling estimate were 0.23 and 1.89, respectively.

Keywords: Isochoric operation, Cooling trace, Change point detection, Cumulative
sum technique, Time series analysis
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Abstract: The present study deals with the removal of two cationic dyes from aqueos
solutions by surfactant-modified gamma alumina nanoparticles. The nanoparticles were
synthesized by sol-gel method and after modifying with sodium dodecyl sulfate (SDS),
an anionic surfactant, had been successfully performed to remove basic brown 1 (BB1)
and basic red 46 (BR46) from textile industrial effluents. The SEM images, FTIR
spectra, and XRD patterns showed a successful synthesis of the nanoparticles followed
by surface modification. The relationships between different condition factors (contact
time, concentration of dyes, amount of adsorbent, and pH) were investigated by
response surface methodology (RSM). The optimal conditions were determined to be a
contact time of 15 minutes, pH of 6, initial concentrations of 27.5 mg/l and 41.6 mg/l
for BB1 and BR46, respectively; and adsorbent doses of 0.030g and 0.035 g for BBland
BR46, respectively. The effect of other parameters including temperature and
interfering species on the removal of dyes were also investigated and the dye removal
obtained under optimal conditions were 93.12% for BB1 and 97.34% for BR46. The
obtained results showed that the removal of dye with modified nanoparticles was better
than unmodified nanoparticles.

Keywords: Gamma alumina nanoparticles, Textile dye removal, Spectrophotometry,
Modified nano-alumina, Response surface method.
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Nitrate removal from aqueous solution with modified clinoptilolite
zeolite

D. Yousefpoor!, A. Jodaei?>", A. Afaghi?

1. M.Sc. Student of Department of Chemistry, Sofian Branch, Islamic Azad University, Sofian, Iran.
2. Assistant Prof. of Applied Chemistry, Department of Chemistry, Sofian Branch, Islamic Azad University,
Sofian, Iran.
3. Assistant Prof. of Industrial Nanotechnology Research Center, Tabriz Branch, Islamic Azad University,
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4. Assistant Prof. of Department of Biotechnology, Sofian Branch, Islamic Azad University, Sofian, Iran.

Abstract: Nitrate ions are considered as a serious threat to surface and underground
water sources due to their high solubility in water. Therefore, it is necessary to remove
them from water sources. There are many ways to remove nitrate from water. Among
the simple ones, removal with adsorbents such as zeolites can be mentioned. In this
research, particles of copper oxide/iron oxide were loaded on the Miyaneh clinoptilolite
zeolite. The physical and chemical properties of prepared nanosorbents were
investigated by X-ray diffraction (XRD), scanning electron microscopy (SEM), diffuse
reflection spectroscopy (DRS), and specific surface area measurement by BET method.
After choosing the appropriate adsorbent, The effects of operating parameters such as
pollutant concentration, adsorbent dose, and solution pH on the removal efficiency were
investigated. The highest nitrate adsorption efficiency was obtained on clinoptilolite
zeolite loaded with 5% copper oxide at pH around 4-9, at low nitrate concentrations,
and adsorbent dose of 15 mg/I.

Kyewords: Natural Clinnoptiolite zeolite, Copper oxide, Iron oxide, Removal of
sodium nitrate
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