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1. Magnetic activated carbon (MGAC)
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6. Tonic liquids (ILs)
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U_;z.é L;Z;M.)b
3-(4-Bromo-phenylamino)-1,3-diphenyl-propan-1-one (Table 5, Entry 3n).
Mp: 177-179 °C; IR (KBr, cm™): 3412, 1676, 1605, 1515, 1312, 858, 767; 'H NMR (500 MHz,
DMSO, & ppm) 7.98-6.60 (m, 14H), 6.43 (s, br ,1H), 5.10 (d,t, J=11.2, 7.6 Hz, 1H), 3.58 (d,d, J =
12.5, 7.0 Hz, 1H), 3.50 (d,d, J = 12.5, 7.0 Hz, 1H); >C NMR (3 ppm): 44.5, 55.15, 116.85, 116.93,
126.05, 127.58, 128.4, 128.43, 128.64, 131.89, 133.05, 137.95, 141.58, 146.88, 198.15.

3-(4-Bromo-phenylamino)-3-(4-chloro-phenyl)-1-phenyl-propan-1-one (Table 5, Entry 3o).
Mp: 171-173 °C; IR (KBr, em™): 3376, 1681, 1598, 1510, 1301, 750; '"H NMR (300 MHz, CDCls,
O ppm): & 7.91 (s, 2H), 7.88 (d, J=1.4 Hz, 1H), 7.59 (m, 2H), 7.45 (t, J=7.83 Hz, 2H), 7.37-7.27
(m, 2H), 7.19-7.16 (m, 2H), 6.43-6.4 (m, 2H), 4.92 (t, br, J=6.47, 1H), 4.65 (s, br, 1H), 3.5 (d,d,
J15.6, J=5.3 Hz, 1H), 3.46-3.37 (d,d, J=15.6, J=7.12 Hz, 1H); *C NMR (8 ppm): 44.92, 54.18,
109.83, 115.46, 127.73, 128.14, 128.78, 129.05, 131.85, 133.16, 133.67, 136.45, 140.93, 145.69,
197.79.
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3-(4-Bromo-phenylamino)-1-phenyl-3-p-tolyl-propan-1-one (Table S, Entry 3p).

Mp: 175-177 °C; IR (KBr, cm™): 3395, 1673, 1602, 1513, 1311,760; 'H NMR (300 MHz, CDCl;,
ppm): 7.94 (s, 2H), 7.62 (t, J=7.27 Hz, 1H), 7.50 (t, J=7.3 Hz, 2H), 7.45 (t, J=7.3 Hz, 2H), 7.3 (d,
J=7.9 Hz, 2H), 7.11-7.07 (m, 2H), 6.45-6.41 (m, 3H), 4.9 (d,t, J=11, J=4.7, 1H), 3.6 (d.,d, J=17, J=8.8
Hz, 1H), 3.34-3.23 (d.d, J=17, J=4.54 Hz, 1H), 2.23 (s, 3H); °C NMR (8 ppm): 21.01, 46.38, 54.43,

114.04, 120.79, 127.84, 128.15, 128.73, 128.92, 129.02, 129.64, 129.80, 129.84, 134.85, 136.12,
198.48.

3-(4-Nitro-phenylamino)-1-phenyl-3-p-tolyl-propan-1-one (Table 5, Entry 3q).
Mp: 163-165 °C; IR (KBr, cm™): 3392, 1671, 1600, 1513, 1313, 862, 768; 'H NMR (300 MHz,
CDCls, 6 ppm): 7.97-7.90 (m, 3H), 7.76 (d, J=7.12 Hz, 1H), 7.63 (t, J=7.25 Hz, 1H), 7.51 (t, 2H),

7.32 (d, J=8 Hz, 2H), 7.12 (d, J=7.9, 2H), 6.58 (d, J=9.22 Hz, 2H), 5.11 (d,t, br, J=11.7, J=1.65 Hz,
1H), 4.35 (s, 1H), 3.71 (d,d, J=17.65, J=9.2 Hz, 1H), 3.38 (d,d, J=18.25, J=6 Hz, 1H), 2.24 (s, 3H);
PC NMR (8 ppm): 21.05, 45.55, 53.94, 112.12, 126.56, 127.74, 128.15, 128.36, 128.77, 129.75,
135.24,137.63, 137.99, 138.23, 152.18, 197.85.
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Aniline removal from polluted water by photocatalytic oxidation
process in the presence of zinc oxide loaded with carbon
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Abstract: Aniline has high toxicity and can be immediately absorbed through the skin.
If aniline is swallowed or its vapor is inhaled, it will lead to death. Considering aniline
risks on the environment and human health, it is necessary to prevent its spread into the
environment. This study’s purpose is to remove aniline using a photocatalytic process
under visible light irradiation. For this purpose, the zinc oxide was loaded with different
amounts of reduced graphene oxide and graphene. The photocatalytic activity of
modified zinc oxides (rGO/ZnO and G/ZnO) was investigated for aniline contaminant
removal under visible light radiation. The physicochemical properties of zinc oxide and
modified zinc oxides were analyzed by XRD, SEM, FTIR, PL, TEM, and UV-Vis
(DRS mode) spectroscopy. The results showed that rtGO/ZnO and G/ZnO composites
had higher photocatalytic activity than ZnO, and the G(10wt%)/ZnO photocatalyst
showed the highest photocatalytic activity and efficiency in removing of aniline (75%).

Keywords: Photocatalyst, Aniline, Zinc oxide, Graphene

* Corresponding author Email: panahi@znu.ac.ir Journal of Applied Research in Chemistry

138



JARC

Comparison of measuring methods for hydrocarbons in oily sludge:
Elemental analysis in solid phase or gas chromatography in liquid
phase
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Abstract: It is important to determine the exact amounts of hydrocarbons in the solid
organic matter. This research was conducted on the oily sludge obtained from dredging
of oil depots of National Iranian Oil Products Distribution Company in Kerman
province. For this purpose, the amount of sludge hydrocarbons after extraction with
organic solvents in the liquid phase was measured by gas chromatography (GC)
method. The results were evaluated by CHNS elemental analysis test before and after
the separation of sludge hydrocarbons in the solid phase. The results showed that
different organic solvents (normal hexane, dichloromethane, chloroform, acetone and
their combination) in different extraction methods (Soxhlet and Shaker methods) and
under different conditions (temperature and number of extraction steps) could not
separate all the hydrocarbons from oily sludge. As a result, the amount of total
petroleum hydrocarbons (TPHs) of real samples reported from dissolution in the liquid
phase in most studies is incomplete and their residual value in the solid phase should
also be considered.

Keywords: Oily sludge, Organic solvents, CHNS Elemental analysis, Gas
Chromatography, Hydrocarbon
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Synthesis of three-component nanocomposite of zero-valent iron-
strontium hexaferrite-graphene for the removal of ceftriaxone
antibiotic from aqueous solution and optimization of conditions using
Box Behnken design
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Abstract: In this study, for the first time, zero-valent iron-stronttum hexaferrite-graphene
nanocomposite was synthesized and it was investigated as an adsorbent for removing
ceftriaxone drug from aqueous solution. Synthesized adsorbents were analyzed by scanning
electron microscopy (SEM), Fourier transform infrared spectroscopy (FTIR), and X-ray
diffraction (XRD) method. Response Surface Methodology (RSM) based on Box—Behnken
Design (BBD) were used to achieve the optimal experimental conditions. Accordingly, the
effects of parameters such as adsorbent dosage (0.05-0.15 g L), pH (5-9), and initial
concentration of ceftriaxone (5-15 mg L) on removal efficiency were investigated. A
mathematical model was surveyed to predict the performance of drug removal. The results
indicated that the second-order polynomial model is an efficient model for the removal of
the intended drug. Finally, the Box—Behnken Design predicted that the adsorbent dosage of
0.15 g L', pH =5, and the initial drug concentration of 10 mg L™ with 99% efficiency was
the best condition for the removal of ceftriaxone from the aqueous solution.

Keywords: Zero-valent iron, Strontium hexaferrite, Graphene, Ceftriaxone, Box—
Behnken design
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Synthesis of magnetic activated nanocarbons (Fe;O04/AC) using sesame
waste as the green antibiotic adsorbent of azithromycin and
optimization of effective parameters by Taguchi and Bax-Beckman
methods
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Abstract: In this study, carbon was extracted from sesame plant waste and activated
carbon was obtained by using ZnCl,. Magnetic Fe;O4 nanoparticles were loaded by in
situ method onto activated carbon. Magnetic activated carbon (MGAC) was used to
remove the azithromycin antibiotic from the desired samples. The results showed that
magnetically activated carbon was formed in nanoscale and and the size of the
nanopores was about 26 nanometers. Its specific surface area was 112.23 m’g”, which
was desirable and acceptable. Optimization of the important factors in the adsorption of
azithromycin on magnetic activated carbon was performed by Design Expert 7 software
and respons surface method. Using Box-Behnken design method, the effect of three
effective factors of pH, adsorbent dosage, and temperature were investigated. Their
optimal values were 2, 0.08 g, and 85 °C, respectively. By considering these optimal
values, predicted absorption percent of the drug by the adsorbent was 99 %. In this
optimal condition, the amount of drug absorption was obtained 97.83% experimentally.

Keywords: Magnetic activated carbon, Azithromycin, Sesame, Green method,
Experimental design.
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Effect of the ionic liquid 1-butyl-3-methyl-imidazolium bromide as
adjuvant on the formation of {PEG 600-potassium citrate} aqueous
biphasic system at different temperatures
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Abstract: In biotechnology, separation, extraction, and purification of biomolecules
using aqueous biphasic systems, as environmental and economic sustainable
alternatives for conventional water-organic solvent extraction techniques, have always
been the focus of great attention and examination. One approach proposed by
researchers is based on the use of ionic liquids (ILs) as adjuvants in ABS, making the
capability of these systems for the extraction of biomolecules to be promoted. In this
regard, this work is devoted to study the effect of IL 1-butyl-3-methyl imidazolium
bromide ([C4C;im]Br) on the formation of ABS composed of a polyethylene glycol
(PEG) with molecular weight 600 and a biodegradable organic salt potassium citrate.
For this purpose, the binodal curves and the liquid-liquid equilibrium (LLE) data of the
studied ABS, along with the partition coefficients of [C4C;im]Br were determined at
two temperatures of 278.15 K and 318.15 K. The obtained results indicated that the
ability of [C4C;im]Br to promote the formation of the studied ABS decreased with
increasing temperature, so that at 318.15 K, the addition of IL made the formation of
two-phase system more difficult. In addition, [C4C;im]|Br displayed the partition
coefficient greater than one for all the studied compositions and temperatures, which
increased with increasing TLL at a given temperature.

Keywords: Aqueous biphasic system, Phase diagram, Polyethylene glycol, Potassium
citrate, lonic liquid, Temperature
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Abstract: In this research, a new magnetic core—shell nanocomposite
Fe;O4@Sapogenin/Cu(Il) based on quillaja sapogenin was prepared and the structure,
magnetic  features, and morphology of magnetic nanoparticles (MNPs)
Fe;O04@Sapogenin/Cu(Il) were studied with energy-dispersive X-ray spectroscopy
(EDS), thermogravimetric analysis (TGA), Fourier transform infrared (FT-IR)
spectroscopy, X-ray diffraction (XRD), high-resolution transmission electron
microscopy (HR-TEM), Brunauer—-Emmett-Teller (BET) method, Vibrating sample
magnetometer (VSM), scanning electron microscopy (SEM), and inductively coupled
plasma (ICP). The achievements demonstrated that the proposed agents were beneficial
to synthesis the derivatives of B-aminoketone via a one-pot three-component reaction of
ketones, aromatic aldehydes, and aromatic amines in ethanol under environmentally
friendly conditions. The advantage of this reaction is the high efficiency of the products
and the short reaction time. Furthermore, Fe;O4@Sapogenin/Cu(Il) nanocatalyst can be
easily recovered magnetically and can be reused for several runs without any reduction
in the activity. In addition, with the use of this catalyst, several novel products were
obtained for the first time.

Keyword: Green chemistry, Three-component reaction, Quillaja sapogenin, p-
aminoketones, Copper (II) chloride
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ZSM-5 prepared by Ethanol
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Abstract: Templates play a key role in the crystallization of zeolites. Quaternary
ammonium compounds, the most common templates used in the synthesis of ZSM-5
zeolite, can cause problems in large-scale production due to their high cost, toxicity, and
corrosive effects. The present study aimed to synthesize the medium-silica ZSM-5
templated by ethanol in a 5-liter stirred autoclave (450 rpm) with cheap and available
alumina and silica sources. The effects of synthesis and operating parameters on the
structural and textural characteristics of the zeolite were investigated using XRD, FTIR,
FE-SEM EDX, XRF, BET, and TGA analyses. The results showed that the small size of
ethanol and its weak bonding with Si-OH terminal groups of silicate anions increased
the crystallization time and the sensitivity of the structure to synthesis parameters.
However, proper adjustment of these parameters allowed the synthesis of a pure ZSM-5
with high crystallinity and surface area. It was found that high OH7/SiO, ratios
decreased the aspect ratio of L./L, by increasing nucleation rate and decreasing crystal
growth. Moreover, increasing the Si/Al value accelerated the kinetic growth of the
crystal in the b axis and led to the appearance of twinned coffin-shaped crystals. Finally,
a pure silica-medium ZSM-5 (Si0,/Al,0; = 50) with a yield above 90 %, relative
crystallinity of 100 %, and surface area of 443 m’.g”' was obtained at OH/SiO, =0.15
within 40 h.

Keywords: ZSM-5 zeolite; Ethanol; Crystallinity; Specific surface area; Large scale
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Determination of trace amount of atrazine in aqueous samples by in

situ solvent formation microextraction method using green solvents
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Abstract: A rapid, precise and sensitive method derivated from homogeneous liquid-
liquid microextraction method namely in situ solvent formation microextraction using
ionic liquids as green solvent and extractant phase to the analysis of trace amount of
atrazine in real water samples were used. The extractant phase, was a solvent from ionic
liquids family namely 1-ethyl-3-methylimidazolium chloride [Emim][CIl] that was
miscible in water and after interaction with analyte and adding of counter ion of
Hexafluorophosphate [PF¢], converted to the immiscible ionic liquid of I1-ethyl-3-
methylimidazolium hexafluorophosphate [Emim][PF¢]. Initially and during extraction
of analyte from aqueous phase, because of absence of any common boundary between
aqueous and organic phase, the extraction efficiency was maximum. After extraction
process, separation of two phases and determination amount of extracted analyte, due to
formation of immiscible ionic liquid in water, became possible. Effect of different
analytical parameters on extraction efficiency such as pH of sample solution containing
analyte, ionic liquid amount, extraction time and counter ion amount were evaluated and
optimum amount were determined. Characteristics of the method such as limit of
detection (LOD), limit of quantification (LOQ), relative standard deviation (RSD), and
linear dynamic range (LDR) were 1.78 pgl™, 6.1 pgl”, 12.3 ppt and 5-1500 pgl™,
respectively. The method was used successfully to extraction and determination of
atrazine in several real water samples. Determination of atrazine amount was carried out
by sensitive high performance liquid chromatography.

Keywords: Atrazine, In situ solvent formation microextraction, lonic liquids, HPLC.

* Corresponding author Email: Hossein.mih@gmail.com Journal of Applied Research in Chemistry

& Hosseini.mehdi@abru.ac.ir 145



JARC

Investigation of correlation between rheological and physico-
mechanical properties of rubber compound based on NR with NR’s
Lipid content by ATR-FTIR spectroscopy

Z.. Asghari-Barze arl, S. Taghvaei- Gan'aliz, M. Malekzadeh™" and F. Motiee®
g g g J

1. Ph.D. Student of Applied Chemistry, Department of Chemistry, Islamic Azad University of Tehran
North Branch, Tehran, Iran
2. Prof. of Organic Chemistry, Department of Chemistry, Tehran North Branch, Islamic Azad University,
Tehran, Iran
3. Assistant Prof. of Applied Chemistry, Department of Chemistry, Tehran North Branch, Islamic Azad
University, Tehran, Iran

Abstract: In this study, correlation between cure characteristics and some physico-
mechanical properties of rubber compound based on natural rubber (NR) with NR’s
lipid content was investigated by simple, fast, and nondistractive attenuated total
reflection Fourier transform infrared (ATR-FTIR), spectroscopy. The results
demonstrated that NR’s lipid content had satisfactory correlation with cure
characteristics and some physico-mechanical properties of rubber compound based on
NR. Also for evaluation of obtained models SMR 20 JU-based rubber compound was
selected as case study. The results showed that Ts; T’cog, viscosity, and hardness could
be predict by error lower than 5 % and the results were acceptable. CRI and fatigue
could be predicted by error lower than 30 % and the results might be acceptable, but it
depended on the process type. Obtained modeling techniques by ATR-FTIR data could
be used as simple, fast, and nondistractive method with good repeatability for predicting
of cure characteristics and physico-mechanical properties of rubber compound based on
NR.

Keywords: Lipid, Natural rubber, ATR-FTIR Spectroscopy, Cure characteristics,
Physico-mechanical properties
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Abstract: In this study, the combination of homogenizer assisted dispersive liquid-
liquid microextraction and ion mobility spectrometry was introduced as a rapid and
sensitive method for determination of mefenamic acid. Effective parameters of the
method such as pH, ionic strength of the sample, homogenization rate and time, and
type and volume of extraction solvent were investigated and optimized. Optimal
conditions were obtained by applying 50 ul chloroform solvent at 8 second
homogenization for 16000 rpm at pH equal to 5 and addition of 0.15 g/ml salt. The
analytical performances of the method including linear range, and detection limit,
repeatibility, and enrichment factor were evaluated under optimal conditions. The
calibration curve was linear in the range of 10 to 500 pg/l. The inter-day and intra-day
relative standard deviations were 9.8% and 8.1%, respectively. The limit of detection
for the analyte was 3.1 ug/l. Relative recoveries were obtained in the range of 98 to 107
% for river water, 89 to 103 % for urine, and 90 to 111 % for milk samples.

Keywords: Dispersive liquid phase microextraction, Homogenizer, Mefenamic acid,
Ion mobility spectrometry.
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Abstract: In this study, functionalized zeolite (Zeolite-APTES) was used to remove
lead ions from an aqueous environment. Parameters influencing the lead ion adsorption
process, including adsorbent content (mg), initial concentration (ppm), pH, and time
(min) were investigated and optimized using an experimental design by RSM approach.
The results showed that the lead adsorption efficiency from aqueous solution increased
with increasing time and the adsorbent content; and gradually reached a constant value.
The percentage of lead removal decreases with an increasing initial concentration of
lead ions. Functionalized zeolite has shown good adsorption capacity for the lead. The
maximum adsorption capacity was found to be 89.28 mg.g”'. Furthermore, the
adsorption followed Langmuir isotherm and pseudo-first-order kinetic model.

Keywords: Modified zeolite, Lead, Adsorption capacity, Adsorption Kkinetic,
Adsorption isotherm.
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