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Conversion of Carbon Dioxide to Fuels and Chemicals

Prof. Shuguang Deng

Arizona State University Schools for Engi

Email: shuguang.deng@asu.edu

Abstrract: Anthropogenic emissio Ccarbon_dioxide fron dustrial processes including energy
production are considered the major ¢ atalabalrasana o ean acidification. Massive abatement
strategies on carbon capture and seq 1 to solve this urgent environmental
problem. However, the existing carbon ¢ and sequestration approach is not sustainable because
carbon dioxide emitted from industrial prc

carbon di
warming.
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Aqueous Photooxidation of 1,5-Dihydroxynaphthalene to Juglone Under
Heterogeneous Conditions

S. F. Qodrati-Nasrabadi, A. Heydari-turkmani, A. Zakavi *

Department of Chemistry, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan 45137-66731, Iran.

*Email: zakavi@iasbs.ac.ir

Abstract: Aerobic photooxidation of 1,5-dihydrox water and the presence of ionic
porphyrin il r .
henolic i ai i with stro ic effec en at
very low  concentrations.!  Photooxidation ,5-dihydroxynaphthalene as
[ Gr@staieyoneniraf polyhentis @B EEE Ty phdossnstirbis. b pemid) S
subject of extensive studies.”””) The design of new photosensitizers with high photocatalytic activity and
oxidative stability has been of great interest for many applications.”! In the present study, a meso-
tetra(aryl)porphyrin with cationic meso substituents, meso-tetrakis(N-methylpyridinium-3-yl)porphyrin
(H,TMPyP), immobilized on a nanostructured cation exchange polymer, amberlyst 15, nanoAmb was used
as a photosensitizer for short time photooxidation of DHN to Juglone at room temperature. As an important
therapeutic phytochemical, Juglone has many applications as in textile, food and cosmetic industries as a
natural colorants [* The synthesis and characterization of the nano-structured polymer, the corresponding
sodium salt and the polymer supported porphyrin were explained elsewhere. ! The photooxidation of

DHN was conducted in water in the presence of 10 W white LED lamp, using the photosensitizer

18



(nanoAmbSO3;@H,TMPyP) and DHN in a 1:10 molar ratio. The oxidation reaction was monitored by UV-
vis spectrophotometry at the Amax of DHN and Juglone, 301 nm (g = 7664 M cm™) and 427 nm (¢ = 3811
M cm™), respectively. The oxidation was completed in 60 s (Figure 1). No catalyst degradation was

observed in the short reaction time used for the oxidation of DHN.

—0s
30s

40s

l —580s
60s

Absorbance

Figure 1. Aerobic photooxids
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Designing a Template By 3D Printer for Construction of Lab-on-Paper
Chemical Sensor Containing Silver Nanoparticles for The Measurement of
Thiosulfate in Water Samples Using Smartphone

M. Keshavarz, N. Pourreza’, S. Rastegarzadeh

Department of Chemistry, Faculty of Science, Shahid Chamran University of Ahvaz, Ahvaz, Iran

*Email: npourreza@scu.ac.ir
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Abstract: The chemical sensors are laboratory equipment that play important role in environmental,
chemical, and biological measurements, and have become smaller in size and dimensions called lab-on-
chip devices [1]. Many features such as small size, biodegradability, and ability to use micro volumes
samples in the detection zone of analysis have made the paper as a substrate for such sensors [2]. The basis
of paper based analytical devices (PAD) and also lab-on-paper was introduced by Whiteside et al. [3]. In
this research, we designed a template for the construction of lab-on-paper chemical sensors containing silver
nanoparticles for measurement of thiosulfate ion in aqueous solutions. We designed a pattern in solid works
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software and then printed the template in the 3D printer device, and used it to make PADs by wax dipping
method, which resulted in PADs with good performance. The detection zones of PADs containing silver
nanoparticle (AgNPs) are yellow but in the presence of different concentrations of thiosulfate ions turn red
because of the interaction of AgNPs and thiosulfate ion and are darker at higher concentrations of
thiosulfate. The detection zones are photographed and the mean color intensity of the zones is determined
in Photoshop software. These color intensity changes were used as analytical signals for the determination
of thiosulfate. The experimental conditions such as synthesis of AgNPs, sodium hydroxide concentration,
number of injecting AgNPs on the paper were optimized to achieve maximum analytical signals. By
applying the optimal conditions, a linear cahbratlon graph in the range of 0.05-22.60 ug mL™" was obtained
and the limit of detection was 0.025 ige standard deviation (RSD) for 8 replicate
measurements of 0.23 and 4.52 pg respectively. This system was used to
determine thiosulfate in water and wa coveries.

Reference
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Prediction of Biological Activities of Some Pesticides by QSAR Method and
Molecular Docking Study

F. Ezadi°*, E. Baher®, S. Gharaghani®

“Department of Chemistry, Faculty of sciences, Golestan University, Gorgan

bDepartment of Bioinformatics, Laboratory of Chemoinformatics, Institute of Biochemistry and Biophysics, University

of Tehran, Tehran \
*Email: f.eizadi75@gmail.com

y, the Toxi

Abstract: ci me icid eled and icted
i a tivity (QS ula kin i e t dy,

the aim is to present a QSAR model for predicting and calculating the toxicity dose of pesticides. For this
[ fid e Fafuki [heileolur S e sl i (M @ddhoidhlgorinin) S
(GA) methods were used to select the best descriptors related to the toxicity dose of these compounds. Then
selective descriptors were used as inputs to build linear (MLR) and nonlinear support vector machine
(SVM) models. By comparing the results, this result was obtained that the nonlinear MLR-SVM model had
best R and SE values. R and SE values for the training set are equal to 0.99 and 0.014 and for the test set
equal to 0.718 and 0.082, respectively. In the second part of the study, pesticides with the highest and lowest
levels of toxicity were studied by molecular docking studies. Compounds No. 35 and 63 with the lowest
toxicity with LD 50 are equal to 2.21 and combination 57 with the highest toxicity with LD 50 is equal to
2.68. Obtained result was concluded that compounds that tend to form more hydrophobic bonds are more

active and cause more toxicity, and also the presence of some elements such as fluoride increases the
22



toxicity of compounds. Selected descriptors and correlation between them are shown in table 1 and 2,

respectively.

Table 1 Table 2

No. | Descriptors V5 V6 V7 V8
Vi | SaasC -.004 | -.420 | .202 | -.055
V2, | mindO 063 | -.142 | 341 | 360
Vs | nHBa 208 | -208 | -.172 | 594
Vs, | GATS3i -.134 | -227 | .148 | .076
Vs | AATSSi 1 -.108 | .034 | .037
Ve | GATS5m 1 -.188 | -.277
V7 | nsssN 1 - 156
Vs | MDEC-33 1

L Uinld sensitive a the {1 3 aEspC
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0.0007
0.0006
0.0005
0.0004
0.0003
0.0002
0.0001
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Table 2

Q2 No. Q2 No.
0/321 11 -1/857 1
-0/719 12 -1/196 2
-1/272 13 -2/444 3
0/305 14 -0/791 4
-3/476 15 -3/197 5
0/836 -1/516 6
-0/76 7
-1/16 8
-0/00062 9

-3/056 10

The toxicity data range is from 2.2 as selected as the weakest and data
57 as the strongest toxicity effeci I UIC " UOUKILIE SIULY crystal structure of albumin in
complex with ketoprofen with cod QLK e chanm o b 2, which is taken from the protein
database in PDB format. This protc angstroms and an R value of 0.192
was selected as the appropriate protei
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cornpound 57 and serum albumm amlno acids were shown in figure 3 and 4, res ectlvely As shown in
S [CYmp ST sy 55 € 95 ) g s, B i) S
1nc1ude Leu481 Val482, Ly5351 G1u354 Arg209, Gly350, Leu331, 27, Asp324, Gly328, Ala213,
Ala210, that Leu481, Val482, Lys351, Glu354, Glu350, Gly350 Leu327, Asp324, Gly328, Ala213, Ala210

have hydrophobic interactions with compound 57, while Arg209 interacts with this compound through
hydrogen bonding. Molecules like compound 57 that are more capable of making hydrophobic bonds are
more active and have a greater toxicity effect. Also, according to the structure of this compound, it can be
concluded that the presence of elements such as fluorine increases toxicity.
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Study on Adsorption of Dibenzothiophene by Cu-Immobilized Alginate
Adsorbent from Diesel Fuel

M. Fayazi*

Department of Environment, Institute of Science and High Technology and Environmental Sciences, Graduate

N

University of Advanced Technology, Kerman, 7631885356, Iran

*Email: maryam.fayazi@yahoo.com

Luralech

fuels is also gradually increasin ese fuels essentially includes large centr tions of sulfur
B eleiNnel= nt Ml migwlel=1=1={IaTe Mto] Wi imlnls
serious environmental pollution [1]. Accordingly, efficient removal of organosulfur compounds
like thiophene (T), benzothiophene (BT) and dibenzothiophene (DBT) from gasoline and diesel
fuel is a hot topic of research [2, 3]. In this study, adsorption of DBT on copper(Il)-alginate (Cu(Il)-
A) beads containing sustainable PET-AC investigated. The choice of Cu(Il) is based on the
expected higher affinity for organosulfur molecules and economic point of view. Structural and
surface properties of PET-AC/Cu(Il)-A beads were analyzed by Fourier transform infrared
spectroscopy (FT-IR), X-ray diffraction (XRD), scanning electron microscopy (SEM), energy

dispersive X-ray (EDX) analyzer and N> adsorption-desorption test. DBT adsorption ability of the
27



fabricated adsorbent beads was studied by static adsorption experiments. The effects of PET-AC
mass ratio in Cu(II)-A beads on the surface area and desulfurization efficiency were studied. The
adsorption kinetics, adsorption isotherms, thermodynamic parameters and adsorbent reusability
were also researched. The adsorption isotherms could be correlated by the Langmuir isotherm and
the maximum adsorption capacity reached up to 62.9 mg g!'. The study of kinetic parameters
showed that the DBT removal had followed a pseudo-second order kinetic model. Lewis acid-base

and m— interactions might be the drj cgulfurization process. The adsorbent could

be also reused for 4 successive ru

features make the PET-AC/Cu(Il)

esulfurization capability. All of these

wards desulfurization from fuels.
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Investigation of Self-Healing Properties of Nanocomposite Polymer-Modified
Natural Hydrogels

F. Zanbily, M. Mahmoudian*

Nanotechnology Department, College of Science, Urmia University, Urmia, Iran
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Abstract: Recently, the use of nanocomposite hydrogels that can repair small cracks caused by
various external stresses has been considered. [1] Self-healing property refers to the ability of a
substance to repair damage and restore original function inherently or non-intrinsically. [2]

In this study, natural hydrophilic materials such as gelatin and salep were used as the primary
material to prepare hydrogels. To improve the properties of the hydrogel, the Reversible Addition
Fragmentation Polymerization method (RAFT) was used to modify the hydrogel, and finally
synthesized Fe;O4 magnetic nanoparticles [3] was incorporated into the matrix to prepare hydrogel

29



nanocomposites that have self-healing properties. The use of Fe3O4 nanoparticles and synthetic
polymer not only improves the mechanical properties of nanocomposites but also makes them
efficient in some applications like adsorbents and smart biomaterials. [4]

The structure of the synthesized hydrogels was characterized by FTIR, FESEM, XRD, and EDAX
analysis. The self-healing properties of hydrogels were investigated by making incisions and
placing them under a magnetic field. The swelling rate of synthetic hydrogels in acidic, alkaline,
and neutral conditions was investigated by changing the amount of crosslinking agent and different
amounts of synthesized nanoparticles. The addition of synthetic nanoparticles to the structure of
hydrogels increased structural strength, improved swelling, and self-healing properties.
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The Remarkable Activity of Fe-NC/S,N,CNTin ORR for Passive Direct
Ethanol Anion-Exchange Membrane Fuel Cells

F. Arshadi’, H. Gharib®*

@ Department of Chemistry, TarbiatModares University (TMU), Tehran, P.O. Box 14115-175, Iran
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Luralech

Document Processing Solutions

Figl. (a)Graphical Abstract,(b)HRTEM image, (c) CV plots at 10 mV.s! in 0.1 M KOH solution saturated with N and O», (d)
The alkaline DEFC performanceat room temperature with Fe-CN/ S,N-CNs (2.0 mgueta/cm?) and 10wt% Pt/C (2 mgp/cm?) used
as the cathode. The anode used was 60wt% Pt/C (20 mgp/cm?) with 2 mol/L. CH;CH,OH in 2 mol/L KOH supplied as fuel. The

air and O, was supplied to the cathode without flow rate.

Abstract: In recent decades, Portable direct ethanol fuel cells (DEFCs) have been considered as renewable
and environment-friendly energy sources due to their higher volumetric energy density, lower costs, higher
safety, ease of storage and transportation in fuel utilization '?. Thus it is necessary to use an active,

31



nonprecious and ethanol-tolerance catalyst to minimize the losses in power density and energy efficiency *
>, Therefore, the production of electrocatalyst with the optimized percentage of metals and suitable nitrogen
and sulfur doping level enable control of their properties to enhance their performance. Thereupon,
composite MOF-polymer (Fe-ZIF-PPY) was carbonized under argon atmosphere and finally,
nanocomposite (Fe-NC/S,N,CNT) was obtained (Fig a). The electrocatalytic property, structure and
morphology of Fe-NC/S,N,CNT were explored via various characterization techniques (Fig b).
Applicability of the S-doped Fe-N-C catalyst in alkaline media was exhibited very high ORR activity (Fig
c)with half-wave potential at 1.0 V (vs. RHE)and the Tafel slope of 53 mV/dec which satisfactory results
were achieved. Also, in anion exchange membrane direct ethanol fuel cell (AEMFC) under identical
conditions, two cathode made with thig st and Pt/C and power density were obtained
in25mW cm?at 0.6 Vand 9 mW cm
of Fe-NC/S,N-CNT catalyst was asse
surface area, porosity, and high densit

1 on the obtained results, the performance
AS Situctural properties such as the specific
roles in boosting this performance.

Keywords: Direct Ethanol fuel cell, 4
Catalysts.

tal-organic Frameworks, Cathode
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Synthesis of Nitrogen-Doped Carbon Dots from Natural Material for
Fluorometric Determination of Cr(VI) in Industrial Waste, Drinking Water
and Serum Samples
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1ndustrles including electroplating, steel, tanning, and oxidative dyeing, and water coohng towers.
DI »IaINper=Tak) qug R BRI G Rkl S
for living organisms especially human beings, while Cr(VI) is known as a toxic species that can
easily penetrate the cell wall and exert its noxious influence in the cell. Cr(VI) is also known as a
cause of different cancer diseases [2]. Therefore, the development of sensitive and fast analytical

methods for accurate and selective determination of Cr(VI) is important [3].

In this study, nitrogen-doped carbon dots (N-CDs) were synthesized by one-pot microwave
treatment of Ranunculus farsicus leaves extract as the carbon source and urea as the nitrogen

source and applied as a fluorimetric nanosensor for selective and sensitive determination of Cr(VI)
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ions. The N-CDs have a relatively uniform size of approximately 5.6 nm and good water
dispersibility. The N-CDs exhibit strong visible fluorescence and high stability at pH 7.0. The
fluorescence intensity of the N-CDs would be turned off in the presence of Cr(VI)ions by the
mechanism of the inner filter effect (IFT). The limit of detection for Cr(VI) was found to be 0.750
uM and the relative standard deviation (RSD) at 100.0 uM of Cr(VI) was 5.6% (n = 5). The
proposed method was successfully applied for the determination of Cr(VI) industrial waste,

drinking water, and serum samples
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Investigation of ZIF-67 and ZIF-67-NH2 as Catalysts for Biodiesel
Production

F. Hasani®, M. Niknam shahrak”

Quchan University of Technology

*Email: mehdiniknam.sh@gmail.com

Abstract: Due to global warming fossil fuels, researchers have put the
production of clean fuels on the ag

and ZIF-67-NH2 catalysts, which

el fuel was produced using ZIF-67
anic metal frames and have good
catalytic properties. This fuel is and gas fuel. In this study, fuel
production was optimized at the te ) alcohol and the time and amount
of catalyst, and BET-FT-IR and

percentage for ZIF-67-NH2 catalyst 1

brmed. The optimum conversion
the ratio of methanol to oil is 20 in 40

minutes.
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Photocatalytic Degradation of Malachite Green (MG) Dye Under UV Light
Irradiation by Zr/CeO2 Nanocomposite

M. Hadi, P. Gharbani*
Department of Chemistry, Ahar Branch, Islamic Azad University, Ahar, Iran

*Email: parvingharbani@yahoo.com

Abstract: Textile industries has a significant impact on the environment due to produce of huge
expending of synthetic dyes. Besig mption of water and large amounts of
processed dye effluents, it is necesf i LIQ Tre? swaters. Malachite green is an organic
compound that is used as a dye : r and is carcinogenic, mutagenic,
chromosomes breaker and toxic ch, Zr/CeO2 nanocomposite was
synthesized via ultrasonic and was D, FESEM, EDS, and TEM, UV-
Vis, PL and DRS techniques. Then /CeO2 nanocomposite was studied
for photocatalytic degradation of ler UV light irradiation (300 watt).
However, effect of Zr/CeO2 nanoc of solution, initial malachite green
concentration and irradiation time atalytic degradation of malachite
green dye. Results show that mal was achleved equ1hbr1um w1th1n
45 min. According to the results, 80.18
mg/L ,Zr/CeO2 dosage=0.05g /50mL,"pH =10 and irradiation time = 45 min conditions. Also, the
kinetic of photocatalytlc degradation of malachlte
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Occurrence and Abundance of Microplastics in Offshore Sediments of The
Persian Gulf and Gulf of Oman
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Abstract: Plastic materials are trackable in every corner of our biosphere [1]. e of these materials are intentionally
designed to be very small and the others gradually break down into what we know as Micro-plastics (MPs). These
tiny plastic bits are < 5 mm in all dimensions, but they are also the most prevalent form of plastic pollution observed
on the Earth [2]. A lot of the MPs finally reach and gradually deposit into the marine sediments. By doing so, the MP
bits act like miniature "Trojan horses", delivering toxic chemicals to the aquatic animals because of inadvertent intake
[3]. The Persian Gulf is a young body of water continually supported by the budget of Oceanic waters of the Indian
Ocean, entering through the Gulf of Oman. Since the Persian Gulf is a semi enclosed and shallow region, increasing
human activities would result in deleterious repercussions. This is a matter of concern especially in the case of marine

debris having recalcitrant nature, notably MPs. By now, no valid report from Offshore Micro-plastics in the sediments
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from ROPME region (The Persian Gulf and the Gulf of Oman) has been published despite an increasing impetus in
marine MPs related surveys. It was thus the topic of a widespread sampling, scheduled in marine expedition of the
PERSIANGULF Explorer in 2019. In sum, 51 stations were sampled and subjected to further analysis including MPs
content (particles Kg™), physical features and spatial distribution. The finding demonstrated that the density of MPs
varies from stations with minimum number of 5 to a single station with a maximum number of 75 particles Kg'. The
dominant shape of extracted MPs was fiber and it was in a good agreement with the findings that the fibrous particles

are prevalent form of MPs in the marine environments. According to the results, Black fibers were the dominant

colored particles detected and the white o The majority of fibers (39%) possessed a size

range of 0.5 to 1 millimeter and the size | bout 100 micrometers. Correlation analysis
was run to distinguish any possible depen grain-size, organic matter and distance of
sampling points from the mainland. The y of MPs is not a correlate factor of grain

size, organic matter and distance from the
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Comparison of Co/Zn-NC@PPy-800 and Commercial Pt/C as the Cathode
Electrocatalyst of Fuel Cell-based Breath Ethanol Sensor
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Figl. SEM image of
" —n— Pt/ NC@PPy-800
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Fig2. (a) V-i-P curves, (b) cathode and (c) anode polarization curves of air breathing direct ethanol fuel cell with

Co/Zn-NC@PPy-800 and the commercial 10 wt.% Pt/C as the cathode in 2 M ethanol in 2 M KOH.

Abstract: Alkaline direct ethanol fuel cells (DEFC), which convert the chemical energy stored in
ethanol directly into electricity, are one of the most promising energy-conversion devices for portable,

mobile and stationary power applications as well as highly sensitive devices for ethanol sensing.
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Exploring highly active, stable, and inexpensive electrocatalysts for the oxygen reduction reaction
(ORR) is pivotal in developing sensitive sensors. In this research, synthesized Co/Zn-NC@PPy-800
and commercial Pt/C are used as ORR catalyst. In the SEM image (Fig. 1), Co/Zn-NC@PPy-800 NPs
on the polypyrrole sheets are formed N-doped nanosheet-like carbon. The fuel cell performance curves
are shown in Fig. 2. Two identical cells are made using the same anodes and Co/Zn-NC@PPy-800 and
commercial 10 wt.% Pt/C as the ORR electrocatalyst for cathode fabrication. The anion-exchange
membrane (A201 Tokuyama), with a thickness of 28 pm is used as electrolyte. 2 M of ethanol in a 2
M KOH solution which was stabled in 12 ml tank was fed to the anode side and cathode was performed
under air breathing and O bleeding modes. In ﬁg 2a, polarization and power density curves are
displayed and explaining the fuel celidagadas Qiastamnance when it equipped with Co/Zn-NC@PPy-
800 in compare with 10 wt. % / urthermore, using non-noble synthesized
cathode catalyst, the I-V behavio = under O, and air breathing modes. The
cathode polarizations are depicte¢ 118, 20 giathat Co/Zn-NC@PPy-800 is more active
than 10 wt. % Pt/C for ORR in b s which means Co/Zn-NC@PPy-800
has better tolerance against ethanc wt. % Pt/C. In addition, according to
the Fig. 2c, the cell polarizatiof S SR EEES SRS, 300 case is only depends on anode

polarization and oxygen partial P LLC 111 UXITUdIIL LTTUW 11dS| ffect on fuel cell response.
]
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Deoxygenation and Acidification of The Persian Gulf in A Changing Climate
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Abstract: Dissolved oxygen (DO) c¢ have been decreasing in many regions

over the past decades mainly due to g ic nutrient inputs, with the evolution
of massive agriculture and the use of 1 the Persian Gulf, as a shallow basin,
is typified by ecologically and econc ies. Low concentration of dissolved
oxygen could lead to significant losse e, dissolved oxygen results of several

research cruises to the Persian Gulf g 2018-2019 on the research vessel

he water column) in the ne

layer reac its g i
km?. The mn (25.8

D of Hormuz, the seasonal hypoxia appears in early summer in the ngar bottom of ost eﬁstern fart at the

framblosthe Mo 672 abrletealoy e @@@ﬁﬁ&ma@ Al Wpdtic 1 S

area in the Persian Gulf was observed in autumn, the greatest area and thickness of low-oxygen waters (O
<92 umol/kg) in the Persian Gulf occurred in late summer. Deepening vertical mixing in late autumn and
destratification and full vertical mixing of the water column due to the surface cooling in winter are
suggested as the foremost influential force of hypoxic dissipation. In the hypoxic and low-oxygen areas,
high phosphate and nitrate concentrations and low pH values were found. pH values recorded in hypoxic
waters were as low as what is predicted for surface ocean under ocean acidification in 2100 (assuming the
worst-case CO» emissions scenario). Considering the significant hypoxic and more acidic waters of the
bottom layer in the late summer and autumn, we strongly suggest evaluating the effects of hypoxia and

acidification on the Persian Gulf ecosystems [4].
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Abstract: Organophosphorus pesticides (OPPs) are widely used to control the yield of agricultural
products. But OPPs are highly toxic even at low concentrations, and can be transferred to human food chain
through different ways. Therefore, the detection and determination of OPPs is fundamentally essential [1].
Due to the low concentration of OPPs in the real samples and the matrix complexity of the real samples, it
is very challenging to measure OPPs accurately and precisely. Employing an extraction technique may be
useful for overcoming the mentioned challenges. Solid-phase microextraction (SPME) is a class of the
sample preparation methods with significant advantages, such as, the reduction or absence of organic
solvents, and enhanced sensitivity due to concentration of analytes in a small extraction phase [2].

Microextraction on screw (MES) is one of the SPME techniques that is able to eliminate the disadvantages
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of conventional methods, in this method a screw was utilized as a substrate and its surface was coated with
the desired sorbent. Passing the sample solution through the spiral path of the grooves on the screw surface
increases the contact surface between the sample solution and the sorbent, thus the extraction efficiency
increases [3]. This research is an attempt to expand the recently reported MES method. For this purpose
polyacrylonitrile/calcined ZnMgAI-LDH nanofiber was fabricated with the aid of the electrospinning
technique on screw surface and applied for extraction of OPPs from agricultural samples. Separation and
determination of OPPs was performed by GC-MS spectrometry analysis. Characterization of the fabricated

nanofiber was carried out utilizing EM and EDX. Effective parameters on

extraction efficiency of the analytes i ength, sample flow rate and number of
imized using one variable at a time
0.03 and 0.07 pg L' for diazinon and

he range of 0.10-1000.00 ug L for

|
cycles, type, volume and flow rate ¢
|
method. Under the optimized conditic

chlorpyrifos, respectively. This met

I
diazinon and 0.25-1000.00 pug L™ fof S NOIDVIIIOS WILL KR — ¢ . The intra- and inter-day precisions

(RSD%, n = 3) were < 6.4% and < 7.

alues less than 11.1% were obtained
for screw to screw reproducibility. To Cstigate the extraction efficiency, PAN/CZMA-LDH was

employed to analyze various vegetable samples, including cabbage, potato, tomato, cucumber and beetroot

where it led good recoveries ranged between 65% andT I
Lce I a e c
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Using Colorimetric Nano-sensor to Detection of Corona Virus
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Abstract: The new coronavirus (SARS-COV-2! outbreaI was recogmze! n Decem;er 2019 and it

[ Gt ieT@RdTidny feople (1D @S BTGkl 2021 approsicaaidi 200 béiliom) S
COVID-19 confirmed cases worldwide have been reported, resulting in the death of 4.26 million
people [2]. Due to the prevalence of the disease caused by this virus, it is necessary for rapid and
efficient diagnostic methods to identifying coronavirus in humans. Currently, the only available
way to diagnose SARS-CoV-2 is the Real Time - polymer chain reactions (RT-PCR) method,
which can detect virus genetic material (RNA) in samples collected from the patient's oropharynx
and nasopharynx, but it is considered a time-consuming, high cost, and expert manpower method.
Over the past decades, nanomaterials, including nano-sensors, have always emerged as one of the

most promising options for innovation in traditional analysis methods [3]. Nanomaterial such as
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gold nanoparticles (AuNPs) and silver nanoparticles (AgNPs) have plasmon resonance properties
which are giving new opportunities for colorimetric sensors [4]. In this study, a nano-sensor based
on functioned gold nanoparticles nano-particles has been developed. This nano-kit provides the
ability to detect SARS-Cov-2 through saliva sample in 5 to 8 minutes. Compared to existing
methods such as RT-PCR, colorimetric assay by nano-kit has a faster detection time, lower cost,
no need for an expert technician. In this method, after sampling the patient’s saliva, an oral-soaked

swab is placed in the virus culture z sample is combined with the sensor and

reagents, then in the presence of t occur. The results of this procedure

can be seen by the naked eye by ¢ ed to dark purple.
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Evaluation of Carbon Nanotubes Performance in The Lead and Cadmium
Adsorption from Refinery Wastewater: Process Modeling by RSM
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Abstract: Supply of safe drinking ife, and safe drinking water should

not impose a significant risk to hu tals are essential for human health,
an excess amount of these metals ¢ heavy metals are released into the
environment through natural pro ivities. The industrial processes

generate wastes, which are mostly ent. Lead (Pb) and cadmium (Cd)

determin¢ e ef]

refinery ewat

[ tmy Experfirepmyiaiesien sas dpphigd @@e@@rw iméniS, @] Uk Ppd T S

determine the main effects of independent variables on response, and determine optimum
conditions. Experiments were designed by central composite design (CCD) based on response
surface methodology (RSM) using Design Expert, version 11 software. Based on the results pH,
initial concentrations of heavy metals, and adsorbent (carbon nanotubes) dosage had main role in
adsorption process. The findings demonstrated that the highest adsorption of Pd and Cd from
aqueous solution was achieved under optimal conditions (Pb/Cd initial concentration: 50 mg L-1,

pH: 5,adsorbent dosage: 0.25 g L-1, and contact time: 75 min).
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Study of Inhibitory Effect of Three Amino Acids Cysteine, Arginine and
Proline as Green Inhibitors on Corrosion of Lead Alloy
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Abstract: One of the most effecti revent metals corrosion is to use

inhibitors. These compounds prev rface by creating an impermeable
barrier. Unfortunately, many inhi ts are harmful to health. To solve
this problem, in this study, the in mino acids cysteine, arginine and
proline on lead alloy coroosion i used. Amino acids are non-toxic
compounds, inexpensive and can be p ed with a purity of more than 99%. On the other hand,

as we know, lead is one of the heavy eiements that have adverse environmental effects and causes

water and soil pollution, therefore it is necessary y of its corrosion. In thi=tud

CcC as we non-

microsc have

perature, sullt i ations r of
D, @’@urbfe? g fomfD i ing i ﬁ“*?g“@ @ffm IS
from dynamic polarization curves. Charge transfer resistance has been Talculated using electrochemical
impedance method. Also, electron microscope images show that increasing the concentration of inhibitor
has reduced the corrosion rate of the alloy surface. The inhibitory efficiency depends on the type of amino
acid and its concentration. The inhibitory efficiency of more than 99% has been measured in the presence
of cysteine with a concentration of 0.1 M in a solution of 1 M sulfuric acid.
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Application of Magnetic Iron Nanoparticles to Remove Nickel Ions from
Water

V. Alizadeh®*, H.R. Ghenaatian®
“Department of Petroleum Engineering, University of Garmsar, Garmsar, Postal Code 3581755796
bDepartment of Physics, Jahrom University, Jahrom, Postal Code 74135-111, Iran

*Email: Valializadeh.chem@gmail.com

Abstract: Magnetic iron nanoparti new treatment systems to remove

contaminants from groundwater and ind astewater. In this research, these nanoparticles have been

used to remove nickel contaminants. Forfthis purpose, experiments were designed and performed in two

different ways. In the first method, the nickel-contain ere mixed with different a

iron nano i
magnetic icles ickel res
b .

Defﬁ01ency for remov n1ck fro ter, so that using 0. 03 of iron nanopa rem ved about
stelViastiniiifelei=i L;,Lgcess (8} u@tp S
osmosis phenomenon. In this stage, a system consisting of a solution of nickel in water and a nanofluid of
iron in water separated by a semipermeable membrane, was designed. In this case, the conditions were
adjusted so that the water in the nickel solution moved to the other side of the membrane due to its higher
potential and thus separated from the nickel. Finally, with the help of magnetic properties, nanoparticles
can be separated and pure water can be obtained.
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Abstract Various civilian, agrlcultural and industrial activities cause t resence of nitrogen
[ ol mf@QImu walef-whfere %ﬁ&@@m Q bR S
salts. The progressive increase in ammonium concentration in the environment represents a serious
concern since it is one of the main causes of eutrophication and its transformation may lead to
carcinogens. On the other hand, wastewater has recently been considered as a potential source of
nitrogenous nutrients for plants, once adequate recovery processes have been provided. In this
research used of modified and raw(unmodified) zeolite for adsorbtion Ammonium ions from
wastewater. At first, the adsorbents transfer to nano sizes by mechanical method.Among the
modified and raw adsorbents, the modified adsorbent showed better capacity adsorb in adsorbtion

NH;4". Although NOs* had high adsorbetion beside NH4*. The raw and modified samples were
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characterized by XRD, FT-IR, SEM, BET and TG. The effects of analytical parameters such as
pH of solution, particle size, sorbent weight, dose of ligand, concentration of NH4* solution, pH of
NH4" solution, contact time, shaking rate, regeneration and selectivity were studied. The sorbent
weight was determined 0.07g and such as, pH of solution of ligand was 5. The modified adsorbent
prosses on zeolite depend on pH and other parameters. The important method in experimental
adsorbtion of NH4+ was ion exchange. Results suggest that modified adsorbent might be a

potential material for ammonium a water.
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Synthesis of Layered Double Hydroxide Nanostructures for Adsorption of
Crystal Violet Dye from Aqueous Solutions
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Abstract: Crystal violet is one suc
textile industry. It is also used a
veterinary medicine. Despite its wi
humans and has been suspected tc

extensively used by the paper and
atological agent in human and
n found to have harmful effects on
onsumption of the dye even in a
small amount (< 1 ppm) may r¢ AT _TESHITAIOTY _(18( s, kidney failure and permanent
blindness. Its exposure to large a 1e digestive tract. Belonging to the
class of triarylmethane dyes, it has a ¢ ex chemical structure and long half-life which results
in their persistence in the environmen{or a very long time, aggravating the problem further. The
dye has also been found to be teratogenic and mut iathus, categorrzed under bio
Therefore it i

reusing

contain hydrotalci
tive prope
a wide pH range, greater adsorption and recyclability, and therefore abso i ion of pollutants are

Copdichihetivis) S

and then contaminated water is used to absorb the crystal violet dye. addrtlon, the results showed
that the synthesized LDH effectively removed the crystal violet dye up to 95% and can be used in
wastewater treatment to remove cationic dyes very efficiently.
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Preparation and Study of Photocatalytic Activity of Graphitic Carbon
Nitride for The Removal of Pharmaceutical Pollutants
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Abstract: Excessive consumption ¢ om the pharmaceutical industry and

hospitals, has increased the conce the aquatic environment and even
drinking water. These chemicals p and environmental health due to
their degradable nature, even ore, the effortto remove them
from the water sources is essentia arbon nitride via a cost-efficient

method was prepared using therm merization of urea. Its photocatalytic activity was

experiments show that the produced

studied for the removal of pharmaceulical pollutants ibuprofen and ofloxacin. The results of the
nitride can remove 73 and
33% of of xacin 1 ofe \
eyword ra on nitrid armal tical, O cin,
uproten
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Geochemistry of Arsenic (As) In the Surface Sediments of Qaen, Iran
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Abstract: Arsenic occurs naturally in the.eax is widely distributed in the environment. WHO

has set the permissible limit of arseni g/l and various literatures have reported

this limit for the soil to be 20 mg/kg. dociiment the concentration of arsenic and in

sediments of the 1:100,000 scale Qag samples indicate content of as which
ranges from 6.9 to 53.2 mg/kgwith a kg. The geoaccumulationindex (Igeo)
results showed that the as levels rangg®rom Tincontaminareq 0) to polluted. The results from this
study can helpprevent potential cumul ementation of effective environmental
risk controls at large-scale as contamina

Keywords: Arsenic, geoaccumulationindpX (Igeo), WHO, Qaen.
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Mango Peel Activated Carbon Functionalization with Acid Anthranilic for
Efficient Removal of Uranium from Radioactive Effluents

M. Mohammad nejad®*, M. Shirani, A. Semnani

Abstract: As a toxic and radioactive metal, uranyl ions have a high potential for human health and
environment. It is known that it causes organ failure and death due to accumulation in organs with
radioactive properties and various comy tabolism even at very low concentration in
environmental drinking water [1]. T anium species in the aqueous medium is
hexavalent uranyl ion, which is leg nd artificial plants. There are many
physicochemical methods including gical treatment, and adsorption for
recovery of this ion from environme o the techniques, adsorption method

outshined good advantages such as L USability _chean mef and reusable adsorbent design. The
purpose of this study was modificati¢s S itactuatad carhan LA ) prepare a new selective sorbent for

removal of uranium ion. The modific
APS solution followed by functionali
(UO,*") adsorption. The characterizat

cing carboxyl groups onto AC using
) as a selective ligand for U(VI) ion
AC-AA) was accomplished by several
methods including potentiometry, SEM, RD and FT-IR to confirm successful functionalization of
the sorbent surface with oxygen and amin¥groups. The sorption of U(VI) on the unmodified AC and AC-
AA was investigated as a function of contact time, sor; initial uranium concentration i

better with the Langmuir than the Freundhch model. The maximum sorption capa01ty of AC-AA for U(VI)

[ @ dbsibed [ pe)Z3pmy &' b@ﬁl@d@o@g tions(Which dehgiemEs) S

the sorption capacity has been improved by the modification proces ermodynamic parameters (AH,
AS and AG) indicated that sorption of uranium onto AC-AA was an endothermic and spontaneous process.
The sorption studies on radioactive effluents of the nuclear fuel plant represented high selectivity of AC-
AA for removal of uranium in the presence of other metal ions, and the selectivity coefficients significantly
improved after modification of the sorbent. Application of AC-AA for treatment of industrial effluents
containing heavy and radioactive metal ions show high potential and capability of the proposed method.

Keywords: Uranium recovery, Mango peel, Activated carbon; acid Anthranilic, Waste Treatment
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Abstract: A sensitive and reliable extraction method based on the two-phase hollow fiber liquid
phase microextraction followed by gas chromatography—mass spectrometry has been developed
for determination of strychnineas an extremely poisonous alkaloid.Strychnine is obtained from
Nux Vomicaand its fatal dose is in the range of 3090 mg [1,2].A Box Behnken design (BBD)
with three variables including the extraction time (30, 60, 90 min), pH (9, 10, 11) and ionic strength
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(1, 2, 3 mol L-1) was used to optimize the extraction process. The results were satisfactorily fitted
to a quadratic response surface model with R2=0.9792 and F=34.36 which predicted the optimum
conditions of operation (extraction time of 89 min, pH=11 and ionic strength of 3). Based on the
results,the ionic strength, extraction time and pH had significant effects on the extraction process.
The method detection limit and limit of quantitation were obtained as 5 and10 pgL-1, respectively.
The calibration curve was linear in the range of 10-1000 pg L-1 with a correlation coefficient of
0.9947. The results suggested the proposed methodas an environmentally friendly analytical
methodwith a total consumption of40 pL of the organic solvent for each extraction, for highly
efficient preconcentration and trac inati strychnine in the biological fluids and
environmental aqueous samples.

Keywords: Hollow fiber liquid ph
Strychnine, Response surface met

matography-mass spectrometry,
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volumes of wastewater enter the environment from indust{ial, agricultural and domesti'c units,
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Pesticides and heavy metals [1].There are several common methodS§Tor minimizing these harmful
pollutants. Among these methods, the adsorption process by low-cost and simple operation
biosorbents coated by polymers with porous structuresis a good option for removing pollutants
from water[2].

In this study, polyaniline-modified walnut shell used as sorbent to investigate the removal of
methyl orange dye from water. The polyaniline-modified walnut shell was prepared by in-situ
polymerization of aniline in the presence of walnut shell powder. After polymerization, the produt
was washed with distilled water and then dried in an oven at 60 centigrade degree. The sorbent
was characterized by field emission scanning electron microscopy and FT-IR spectroscopy.
Removal experiments were performed at room temperature and pH= 4.5, with dye initial
concentration of 25 mg/L over 80 minutes. Dye concentration was determined at time
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intervalsbymeasuring the absorption values using UV-vis spectrophotomrty at Amax of 464 nm. As
can be seen in the figure above, unmodified walnut shell is not able to remove the dye. while after
modification with polyaniline, the removal efficiency and capacity reach 100% and 125 mg/g (in
80 minutes), respectively. These results show that modifying walnut shell with polyaniline has a
significant effect on removing methyl orange dye.
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Abstract Water pollution is o the recent concerns of the whole 1d. Because A large
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and have rapidly reduced the quality of water resources. These pollutants have many destructive
effects that can be a major threat to human health. Therefore, the removal of water pollutants is
very important [1]. There are several common methods to minimize these pollutants, such as
filtration, precipitation, coagulation and adsorption. Polymeric materials possesingthe active sites
such as polyaniline have been investigated for the removal of aqueous contaminants [2].

In this study, nano fibers of polyaniline synthesized in the emeraldine salt (ES) form and used
as adsorbent to investigate the removal of several different cationic and anionic pollutants from

aqueous media. Removal experiments were performed at room temperature and pH=4, with dye
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initial concentration of 25 mg/L over 1 hour. The concentrations of pollutants were calculated
according the Beer-Lambert law and by UV-vis spectroscopy at Amax values of 464, 664, 424 and
591 nm for methyl orange (MO), methylene blue (MB), bromocresol green (BCG) and crystal
violet (CV), respectively. The concentration of dye in the solution was monitored with time during
the adsorption experiment. According to the results shown in the figure above, the emeraldine salt
of polyaniline is not able to remove cationic dyes while it is an effective and selective adsorbent

for the removal of anionic dyes. T, ic dyes from water can be explained by

electrostatic interaction between d positively charged sites on the

polyaniline emeraldine salt.
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harmful pollutants. The adsorption process using polymer modified biosorbents is a good option

for removing pollutants from water due to low-cost and simple operation. In This work pine
cone/polyaniline composite was prepared byin-situ polymerization of aniline in the presence of
pine cone powder. After polymerization, the pine cone/polyaniline composite was washed with
distilled water and then dried in an oven at 60 centigrade degree. Thepine cone/polyaniline
composite was characterized by FT-IR spectroscopy. The composite was used as adsorbent to
remove Cr (VI). As seen in the figure, modification of pine cone powder with polyaniline

intensively enhanced the chromate removal. The removal of chromium from water can be
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explained by electrostatic interaction between negatively charged chromate and positively charged
sites on the polyaniline emeraldine salt. The removal efficiency was reached over 70 percent after
80 minutes. The equilibrium adsorption capacity increased from 8.9 mg/g for pine cone powder,
to 78.2 mg/gfor pine cone/polyaniline composite as a result of modification of pine cone powder

with polyaniline.
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Abstract: Photocatalytic treatment fronments is an active research area

in recent decades. Marine and dissolved inorganic and organic
compounds, biological species Photocatalytic degradation by
semiconductors as photocatalysts i eans of treatment for dyes owing
to its incomparable superiority, bei ly efficient and with good stability
[1-3]. The use of semiconductor mate as a means for degrading the pollutants present in the

environment under UV light has bfen broadly investigated in the last few years. Among

semiconductors titanium dioxide is one of the ar and promising materig as a
photocat i piratory
Therefor of it see ¢ nmental emistry

VICW.
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degradation of aqueous solution of Solochrome Black T; was carried out over TiO2 (anatase and

rutile) in a photoreactor. The observed results revealed that the order of photocatalytic activity for
degradation of selected compounds was TiO2 (anatase)> TiO2 (rutile). The effect of some physical
and chemical parameters such as amount of photocatalyst, pH, time of irradiation and solvent were
studied. The photodegradation of the dye obeyed a pseudo-first order kinetics according to the
Langmuir-Hinshelwood model at all used buffer pH. The observed rate constants (k(obs), the
Langmuir-Hinshelwood rate constants, k(r), and adsorption constants, KA are reported for current

process at various buffer pH.

67



References

[1] O.Ekemena, A.Oseghe, and, E.Ofomaja,J. Environ. Manag.,Vol 17, pp. 860-867,2018.

[2] M.Tobajas, C.Belver, and J.JRodriguez,Chem. Eng. J. Vol309, pp596-606,2017.

[3] S.K.Ponnaiah, P.Periakaruppan, BVellaichamy,and BNagulan.J. Coll. Interf. Sci., Vol 512, pp 219-230,2018.
[4] H.R.Rajabi,and MFarsi. J. Mol. Catal. A Chem.,Vol 399, pp53-61,2015

[5] M. HHabibi, MKhaledisardashti, and MMontazerozohori,Annali di Chimica.,Vol94, pp421-428,2004.

[6] M. H.Habibi, STangestaninejad.and, MKhaledisardashti,Polish J. Chem.,Vol 78, pp851-859,2004.

[7] MMontazerozohori., M. HHabibi, SJoohari,andVKhodadostan,Ann. Chim.,Vol 97, 1015, 2007.

Luralech

Document Processing Solutions

68



Potential Risk of Mercury to Human Health in Muscle Tissues of Sander
luciopercan from South Caspian Sea

A. Elsagh®*

Assistant Professor, Department of Chemistry, North Tehran Branch, Islamic Azad University, Tehran, 1651153311,
Iran

Email: a_elsagh@iau-tnb.ac.ir '

Luralech

Document Processing Solutions

Abstract: Fish is considered to be an important source of high quality proteins and other nutrients
(long chain polyunsaturated fatty acids, particularly omega-3 and omega-6 fatty acids, vitamins
and trace elements) for people all over the world (1-4). Many health advantages have been

documented of regular fish consumption, such as reducing risk of cardiovascular diseases and
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improved neurodevelopment (5, 6). Therefore, recently, per capita fish consumption has increased
and Sea products play a considerable role in the food supply for people all over the world (7).
However, Sea products may also be contaminated by chemical contaminants, such as heavy
metals. Since aquatic ecosystems receive a large amount of heavy metals, fish and other aquatic
organisms are the main organisms to be affected by pollutants (8). When the metals are released
into aquatic environments, particles can absorb them via biogeochemical cycles which can caused

to lethal or sub-lethal effects on the g ith respect to the importance of the issue

mention above and its dangers and earchers have investigated the heavy

metals in marine ecosystems all ¢ aspian Sea is the largest lake in
world, with an area of 378400 km?2 0 km3, respectively (19). It islying
between Europe and Asia and su Iran, Kazakhstan, Turkmenistan,
Azerbaijan, and Russia (20). This g8z WS CONAUCIEN 10 (¢ ine the concentrations of Mercury
(Hg) in the muscle tissues of Sand: om Mazandaran, the Caspian Sea,

Iran. Additionally, risk assessment of fiisumers to exposure to metals through fish consumption

was estimated. Mercury has been measured ing,, Cold Vapor-Atomic Abgasntion
Spectrop tand. or
(ngeg-1d elgh En e tissues.

showed t k to

consumers in some stations, Th es contamination of some of the e atlo such as
D@v@l Wisal=Tel Mt elel=i=) %'ﬂ@ &«J ISPMS

Given the importance of these ecosystems to people around the world, we need to monitor and
evaluate these areas every year.
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Abstract: The contamination o tants, especially pharmaceutical
contaminants, is one of the conc ong the various water pollutants,
antibiotics are of particular inter the risk of increasing antibiotic

resistance. Nalidixic acid (NA) is t acterial quinolone [1].Ion mobility

spectroscopy (IMS) is a separation m

ion mobility spectrometer are high sensitivity, lo aagdamit, simple operatlon and cost

[2]. In th, sent . i A

aqueous tion. idam oxide etic
i this, ions

(30-80ppm), effects of pH (2- st contact time (0.5,1-5hqurs)in removing of Ni from aqueous

Dleleibinal-IniM(=idelel=t-t-{[alaicta Bl ea1c

identify the characterization of synthesized Fe3O4 nanoparticles.

d that works at atmospheric pressure. The advantages of

The results indicated that 87.6 % of the NA concentration removed by Fe3Os in the optimal
conditions including pH=12, temperature25 °C, NA concentration 80 mg/L, contact time 5 hours
and adsorbent dose 0.5mg/L. The resulting data from adsorption experiments had better correlation
with the Freundlich isotherm and pseudo-second order kinetic model. The results of this study
demonstrate that iron oxide magnetic (Fe3O4) nanoparticles is a suitable adsorbent for antibiotic
removal from aqueous solutions.
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The experimental set-up: (1) ozone generator; (2) rotameter; (3) temperature controlled bath; (4) ultrasonic

generator; (5) reactor (6) absorption bottle.

Abstract: Nowadays, water pollution caused by diverse poisonous compounds, particularly
hydroxy aromatic compounds and their derivatives, has become a prominent environmental issue
because of the possible toxicity to human beings. Advanced Oxidation Processes (AOPs) have
been developed as an emerging technology for treating hazardous organics in wastewater and
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groundwater. The degradation and mineralization of Catechol in aqueous solution was investigated
by various advanced oxidation processes including US, O3 and US/Os. The obtained results
revealed that the coupled US/Os process is the most effective method for this purpose. Then, the
effect of operational parameters, such as ozone dosage, US power and pH on the degradation and
mineralization of pollutant on coupled process was studied. The results demonstrated that the
ozone dosage and US power were found to have the noticeable impact on the process; however,
initial pH was less effective. Optimum condition of US/O3 process is ozone concentration of 5.2
mg/L, Us power of 0.4 W/mL, pH=6.5, Catechol concentration =50 ppm and reaction
time = 20 min. According to experiments, the percentage of Catechol removal in this condition
was 99.8Finally, degradation inte ed by the GC-MS method (Maleic acid,
Oxalic acid) under optimized con

Keywords: Degradation; Minerali ;Catechol; US/O3
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Abstract: Hydroquinone is an
environmental pollutants by the
Union (EU) [1]. It is also present ir
hair dyes, tanning, pesticides, flavc
easily be introduced into the envit
hydroquinone is able to enhance
compromise the general immune respe
host immune reaction. Therefore,

important.as yet many methods haveFoeen established for the determination of Hydroquinone,
including high-performance liquid chromato synchronous fluoresce
spectroplgggmet e g g

them, el che

response COS

properties including good biocompatibility, large surface area, high electrical conductivity and
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very low volatility and biocompatibility are among the properties™of ionic liquids (ILs) making
them attractive for electrode modification. The electrochemical-based sensors showed more
advantages in recent years dueto fast analysis, wide diversity and low cost.In this work, an
electrochemical sensor for detection of Hydroquinone and catechol was developed based on the
CuO/N-doped reduced graphene oxide nano-composite and IL modified carbon paste electrode
(CuO/N-rGO/CPE). Compared with unmodified CPE, the CuO/N-rGO/CPE exhibited excellent
electrochemical activity for the determination of Hydroquinone. The experimental results showed
the wide linearity range, with lower limit of detection for determination of Hydroquinone
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Abstract: Heavy metals are naturally, ent are dangerous for the due to their toxic

and stable behavior in nature. In this st metals pollution, a dataset of stream
sediment elemental concentration o ladrangle map was used. The mean
concentrations of Cu, Pb, Zn, Cr, Co,

mg/kg, 57 mg/kg, 62 mg/kg, 12 mg/kg

s of the study area were 21 mg/kg, 22
e methods forcalculation of pollution
indices such as Enrichment Factor (E D) and Contamination factor (CF) are
considered to know the level of hea area. The results of pollution indices
suggest that almost all the sites are polll i by heavy metals. The data could be very useful to metal

pollutants and their sources in the surface sediments.
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Abstract: Heavy metal ions such as copper, iron, nickel, leadetc in the environment are of major
concern due to their toxicity to many life forms. Unlike organic pollutants, which are susceptible
to biological degradation, metal iog any harmless end products [1] and tend
to accumulate in living organis es and disorders [2]. Heavy metal
contamination exists in aqueous wx . aGsities, such as metal plating facilities,
mining operation and tanneries. Th: metals from water and wastewater
is very important. The most wide g heavy metals from wastewater
include ion exchange, chemical sis, evaporation, and membrane
filtration and adsorption [3]. Mos bm some drawbacks such as high
capital, operation cost and the dis sludge which are not suitable for
small-scale industries. Among va btion process used exclusively in
water treatment and many studies been carried out to find inexpensive and chemico-
physically feasible adsorbent [3]. Malky reports have appeared on the development of low cost

[4]. Actrvated carbons heir

: urfa

avy
the
parameters such as pH, the amount of adsorbent, initial concentration, adsorption time and

0 L] .
ame atomlc aEsor%on spectrometm e%grﬂr?rfgval percentage of ,Pb*?

and Cu' was achieved at an adsorbent loading weight of 0.1 gr/L at pH=7 after30 min. Results
showed that magnetic adsorbents could be re-used for 7 cycles.

Keywords: Magnetic adsorbent; Heavy metals; Removal.
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Abstract: Atrazine (AT), 2-chloro-4-(ethylamine)-6(isopropylamine)-s-triazine and Ametrine
(AMT), (N2-ethyl-N4-isopropyl-6-methylthio-1,3,5-triazine-2 4-diamine) are herbicides which

have been used widely sofar [1] . Due to their effect on human health and environment, their
80



determination in real samples such as water, vegetables, and milk are essential [2,3]. To decrease
matrix effect, sample preparation is necessary. Sorbents play significant role in sample preparation
methods. Electrospun nanofibers with prominent features like large specific surface area and high
prosity are excellent candidate as sorbents. Here, the electrospun composite of poly vinyl

chloride/ethylene vinyl acetate/chitosan/starch (PVC/EVA/CS/Str) was prepared and used as

promising in micro solid phase e prior to CD-IMS analysis. From the

evaluation of FE-SEM, FT-IR, ize of electrospun nanofiberswas
confirmed. Effective factors on a@ = =bIion_and_aeSorniiol ps optimized with Design-Expert
12.0 software. under the optimize ots were linear in the range 0.008-
0.3 ppm. Limits of detection of 1. were obtained for AT and AMT,

respectively.
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Abstract: Tanning is the process o animals to produce leather. Various

chemicals are being used in this pr| ry wastewater contains the variety
of toxic heavy metals like chrom nickel, selenium and arsenic (1).
Hence these regions are suitable y metal resistance bacteria with

application in bioremediation. In t erial strains from tannery effluent

[ oo Rrlpmyyctaiy ’ront@r et @et@ |sm@em@>@l uﬂ@ﬁn S

mentioned metals. The cultures were kept at 30 °C and agitation at 150 rpm for 72 hours. Bacterial
cell pellets were removed by centrifugation (1000 g for 10 min) and the supernatants were passed
through 0.45 pum filters. The potentials of bacterial strains to accumulate metals were determined
based on the measurements of the remaining amount of primary metals in the supernatant by the
inductively coupled plasma optical emission spectrometry (ICP-OES) (SPECTRO ARCOS,
Germany) (2). The highest remediation rates for arsenic, chromium, copper, lead and zinc were as

6.7% (strain TP4), 13.1% (strain TN3), 9.9% (strain TP4), 76.9% (strain TN3), and 1.2% (strain
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TN3), respectively. The results of this study showed that tannery waste contaminated soils are

good candidates to obtain of bacterial strains with the potentials in bioremediation.
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MOF-2 and having the formula [Zn>(BDC):] [3]. Here we report an alternative approach to the
synthesis of nanosheet structure zinc-based metal-organic framework that it was developed by
treating zinc ions and terephthalic acid with ultrasound irradiation at room temperature. MOF-2
has been characterized by elemental analysis, FT-IR, Mass spectroscopy, powder X-ray diffraction
(PXRD) and thermogravimetric analysis(TGA), all of the results supporting the good quality of
the material. Surface morphology, shape and size of prepared compound was observed by scanning
electron microscopy (SEM). The nanoporous nature of the prepared MOF-2 was verified by N»
adsorption/desorption result.
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Abstract Water ollutlon a ants are an important issue and a m conc m al_‘_over the
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health[1,2].Layered double hydroxides (LDHs) are two-dimensional layered anionic clays That have
received much attention due to their excellent physical and chemical properties. Their public formula is
[M1-3"M3*(OH)2] (A™)xn-mH20;M?*, M**and A™ demonstrate divalent and trivalent cations, and the
interlayer anion respectively[3,4].The important properties of LDHs that leading to their abundant
applications in the field of adsorption are: 1) their structural resistance to water, 2) their significant porosity
and big space between layers, and 3) the presence of a large number of replaceable anions between the
positively charged layers[5].Activated carbon (AC) is one of the known adsorbents for different types of

contamination due to its porous structure and large surface area[6]. The combination of carbon
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nanomaterials (e.g., graphene, carbon dot, activated carbon, etc.) and layered double hydroxides leads to
the creation of efficient nanocomposites with excellent properties as many properties of these two
substances can complement each other[7].In this study, MgAl LDH/activated carbon (LDH/AC)
nanocomposite as an eco-friendly adsorbent was synthesized successfully through a co-precipitation
method and used for the removal of tetracycline (TC) antibiotics from aqueous solutions. The materials
were characterized byX-ray diffraction (XRD) and FTIR spectroscopy. The effect of different parameters
on the sorption process such as pH, adsorbent dose, contacting time, and initial concentration of TC was

investigated. Central composite desigy rface methodology (RSM) was utilized to

determine the optimal conditions for statistically adequate model based on

CCD was obtained to describe the e other and operating variables on the

|
sorption process. The optimum condi == SNSRI btic were pH=5.1, adsorbent amount:

0.11 g, initial antibiotic concentration min. Under optimal conditions, about

91% of tetracycline was removed vial i/ AL “duSOLOCLIL. C ULl d with the LDH and activated carbon
pure, the as-prepared adsorbent showg 5 the elimination of tetracycline.

Keywords: layered double hydroxide, Ac ed carbon, Tetracycline, Central composite design
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Z.Wei, Y. Li, L. Dou, M. Ahmad, H. Zhang, ACS Appl. Nano Mater. 2, 2383-2396, 2019.
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Physicochemical Properties
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Graphical Abstract

Abstract: Green chemistry has been universally studied for many years. From the environmental and
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3].In this research, due to the importance development of green chemist e wish to report green synthesis
of' novel, low cost, environmentall friendly with high reusability nanocatalyst using clinoptilolite, and study
catalytic activity of it for green synthesis of xanthendion derivatives in water as solvent. The
physicochemical properties of products studied and confirmed biological activity of xanthendion products.

Keywords: Nano, Green, Catalyst, Novel, Water, Xanten Dion.
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Abstract: Every year, 20%—40% o
of dollars of losses to crops agri
crops, all options possess signific
increased food production and the
the need for novel disease manag ion of nanotechnological in plant
diseases is still in its infancy. Nano o play a critical role in global food
production, food security, and fo Safatummbhasans 28 of nanotechnology in agriculture
include fertilizers to increase plant for pest and disease management,
and sensors for monitoring soil qualit plant health. Over the past decade, a number of patents
and products incorporating nanomgi<rials into agricultural practices (e.g., nanopesticides,
se of nanoscale nutrients

2 of plant diseases, resulting in billions
anagement options exist for many
en with the building pressure for
by a warming climate, highlights

metal oxi
Notably,
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agricultural practices by requiring less input and generating less waste than conventional products
and approaches.

Keywords: plant diseases, nanotechnology, crops
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Graphical Abstract
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Clinoptilolite Functionalized NCP

Abstract: Recently, the developme and clean synthetic procedures has

become the goal oforganic synthesis. Gr emistry is a rapidly developing new field that provides us

with a proactive avenue for the sustainable development of future science and technologies. Green
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development of green chemistry, in this research we wish to report greenSynthesis of novel, efficient, low
cost, environmentall friendly with high reusability catalyst using clinoptilolite, and its catalytic application
for green synthesis of Mannich bases on the base of coumarin in addition of other applications of this
product in green industrial. The structure of novel nano synthetic catalyst confirmed by variouse techniques
such as XRD, FE-SEM, EDS and FT-IR.

Keywords: Green, Nano Technology, Synthesis, Novel, Coumarin.
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Abstract: Thymoquinone is the main constituent of blackseed and it has effects on the treatment
of many illnesses such as kidney diseases [1]. Because of thymoquinone advantages, First, new
electrospunnanofibers with polyvinyl chloride/ethylene vinyl acetate Latex /Electrochemically
(reduced  graphene  oxide/polypyrrole)/Silybum  marianum  inflorescence  extract

(PVC/EVA/(rGO/Ppy)/SM) was prepared, and then thymoquinone was extracted from Nigella
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Sativa with these nanofibers. Finally, detection of Thymoquinone was done with the construction
of a simple nonenzymatic electrochemical biosensor with using the Copper (II) oxide
nanoparticles/reduced graphene oxide/glassy carbon electrode (CuO/rGO/GCE). The otrGO has
large surface area [2] and strong mechanical properties. Other electrochemical methods for studing
of the TQ need to more time [3]. The effective conditions on TQ adsorption and desorption were

\method, respectively. Also, time and

optimized by both Design-Expert

optimized by Design-Expert 12.0
potential values that were effect or
12.0 and one at time methods a two methods was done. So the
optimized factors are: time of redu u deposition potential and time =
-0.25 V and 250 s, respectively. A/(rGO/Ppy)/SM nanofibers and

nanocomposites that was used for el¢Ctrode modification were characterized by field emission

scanning _electron__micr an,

characte i infrared -IR)

Y the

Dm&mzs vagﬁf@@@@@ngD@@lL@M@ﬂ S
vis) spectroscopy, and FTIR. The conductivity of GCE and GCE/rGO/CuO electrode surfaces was
compared with electrochemical impedance spectroscopy (EIS). Finally, the electrochemical
biosensor was put into human blood serum samples and the standard addition method was done
with the addition of TQ standard solution to them. The linear range and detection limit was reached

50-1000 uM and 4.85 uM, respectively (S/N=3).
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solventsare ionic liquids. Ionic liquids (ILs) are salts with meltlngpomts below 100 °C, which can
replace toxic organicsolvents in a range of well-known processes [4]. Theexistence of
microstructures or clusters in ILs is animportant characteristic of many ILs and provides
importantinformation to better understand IL applications in various fields [5]. In the present work,
the aggregation behavior of ion-pairs in [MIM*]o[C(CN)3], ionic liquid was investigated. The
quantum chemicalcalculations were carried out to determine the structural parameters, interaction
energies, hydrogen bonding, physical and topologicalproperties of the clusters formed in the ionic

liquid of [MIM*]o[C(CN)3]o. The solvent effect on the stability of clusters was examined.
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TheGibbs free energy of solvation and the Gibbs free binding energy of clusters in various solvents
were calculated. The results show that withdecreasing the polarity of the solvent, the tendency to
the formation of aggregate increases. Also, the solvation energies of the clustersincrease with
decreasing the solvent's dielectric constant. The NBO analysis was performed to evaluate the

charge transfer in complexes.
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Abstract: In last decade, the protec pollution is global concern. [1]. 2-

amino phenols are aromatic compo Iroxyl group adjacent to each other
on benzene ring, they are good red ctive and amphoteric in nature. 2-

amino phenols are possessing toxi penetrating property into the skin,

modifications due to their unique features, including lower volatili
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paste electrode (CPE) modified with CuO/N-doped reduced graphene oxide (CuO/N-rGO) nano-

composite and IL. The prepared sensor has outstanding performance in the determination of 2-

aminophenol with higher sensitivity, wider linear ranges, and a lower limit (0.03 pM) of detection.
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However, the ideal electrocatalysts are noble metal-based catalysts. Their high cost and scarcity
on earth seriously restrict the large deployments. NiSe-based materials have attracted significant
attention due to their excellent catalytic properties for OER and HER. Nevertheless, their
conductivity and electrochemical stability at high current density are unsatisfactory, resulting in
ineffective water splitting due to high impedance and low stability. Recently, a series of catalysts
coating NiSe-based materials on the different substrates such as 3D nickel foam and carbon cloth
and other substrates were extremely stable under the circumstance of high current density.

There are several meaningful reviews about the NiSe-based electrocatalysts and the
electrocatalysts on 3D nickel foam, carbon cloth, and other substrates. However, no systematic

! Corresponding Author:
Ali Ghaffarinejad(E-mail: ghaffarinejad@iust.ac.ir)
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review about the combination of them for OER and HER has been reported yet. Therefore, in this
review, we summarize the reports of NiFe-based catalysts on nickel foam in OER and HER,
respectively. This review will provide a more comprehensive understanding of NiFe-based
electrocatalysts on 3D nickel foam, carbon cloth, and other substrates and give some references
for the design of such electrocatalysts in the future.
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Abstract: Air pollution

planet in y W rior

urface, and

transport properties of CNTs can be modified by mechanical deformations; doping or topological
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efficiently and lead to novel applications. Among various BxCyN, systems, the BC,N is believed

to be one of the most stable stoichiometries [4]. The CN radical is an important molecule due to

its role in combustion chemistry and atmospheric chemistry. The chemistry of cyanide is also

important to understand the surface chemistry of C- and N-containing systems. this work, we have

investigated the adsorption behavior of the CN radicals on electronic properties of BCoN nanotube

(BCoNNT) by B3LYP/6-31G(d) method. The results show that CN radicals can be chemically

adsorbed on the nanotube. Based on the energy analysis, the most stable position of CN radical on

the nanotube is C1 site. Also, the C-side complexes are more stable than the N-side complexes.
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We investigated the effects of CN radicals adsorption on the electronic properties of the BCoN
nanotube. According to our calculations, band gap energy of the BCoNNT decreases with
increasing the number of CN radicals. It is predicted that the conductivity and reactivity of
nanotube increase by increasing the number of CN radicals. Based on the NBO analysis, in all
complexes charge transfer occurs from nanotube to CN radical. The AIM results show that, the
Xube-.. Yon interaction has covalent nature. Generally, The BCoN nanotube can be used to as

sensor for nanodevice applications.
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Abstract: In the present study, NiO nanoparticles (NPs) were synthesized with nano-plate and nano-flower
morphologies by hydrothermal method and nano-wood morphology by sol-gel method[1,2]. The crystal
structure, morphology, and particle size of the synthesized samples were examined using X-ray diffraction
(XRD) and scanning electron microscopy (SEM) techniques. The photocatalytic properties of synthesized
nanoparticles in the removal of Direct Red 23 (DR-23), as a sample of dye contaminants, were investigated
using UV-Vis spectroscopy technique. Removal of DR-23 from aqueous solution was investigated using
adsorption and photocatalytic activity of NiO NPs in the form of plate, flower, and wood morphologies.
The results showed that the dye removal percentage(R) in the presence of plate and wood NiO NPs (initial
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dye concentraion= 50 ppm, catalyst dose= 300 ppm) were 17% and 24% in 60 minutes of darkness, and
after 6 hours radiation of ultraviolet (UV) light reached to 61% and 74%, respectively. Also, the
performance of flower morphology of NiO was investigated with two doses of 300 and 100 ppm. The
removal percentages were obtained 100% and 34% in the darkness, respectively. Also, when 100 ppm
nano-flower NiO was irradiated under UV light the removal percentage increased to 63%. Therefore, NiO
NPs with flower morphology have the best efficiency in degradation of DR-23 dye at pH = 5.5 under UV
light (R=63%, catalyst dose= 100 ppm, dye concentration= 50 ppm).
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Abstract: Chitosan-montmorilloni s an effective adsorbent for the

adsorption of anions. In this re ethyl orange dye as an anionic
sulphonated azo dye, from aqueou ocomposite was investigated. The
synthesized nanocomposite was chara ed by FTIR (Fourier transform infrared), XRD (X-Ray

diffraction) and SEM (Scanning Electron Microsco

to evaluate the morphology. Adsorption

experim wer i 00 ure 1 tch s e eff
concentr of act t an t d er: n and eq
i e aluated p dps -se d

Freunlich equations. The results indicated that the adsorpti'on of methyl orange dye onto CTS-
[ e MR st by freads Gt Tom] KRl adsamption bhed T GUD S

to Langmuir and Freundlich isotherms.

Keywords: Adsorption kinetics, Isotherms model, Chitosan—-montmorillonite nanocomposite,

methyl orange, Thermodynamic parameter
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Abstract In recent years, the Ere ence of heavy metals in wastewater has been a major
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agriculture and its presence is essential for plant and human health, but excessive consumption can
also be harmful to health. The amount of copper in water depends on pH, the concentration of
carbonate, and other water-soluble anion. Several methods including atomic absorption
spectrophotometry [4, 5], differential pulse anodic stripping voltammetry [6], luminescent [7],
inductively coupled plasma [8] and Ultraviolet-visible spectrophotometry have been applied for
the determination of copper. Uv-vis spectrophotometry can be used due to ease of operation,
inexpensive materials, and easy access. For measuring copper at very low concentrations in
complex matrices were used pre-concentration techniques such as liquid-to-liquid extraction [9],
membrane extraction [10], solid phase extraction [11], solid phase microextraction [12], liquid-
phase micro-extraction [13], and cloud point extraction [14]. The rapidly synergistic cloud point
extraction (RS-CPE) technique was first proposed in 2011 by Wen et al [15, 16]. In this study, a
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rapidly synergistic cloud point extraction method was used to separate and pre-concentrate small
amounts of copper ions. Synthetic ligand 4-benzylpyridine dithiocarbamate as a complexing agent,
non-ionic surfactant (Triton X-100) as an extractant, and octanol as a synergic reagent were used.
Parameters affecting copper ion extraction such as pH, ligand concentration, octanol volume, type
of diluent solvent, stirring speed and time, surfactant concentration, and the effect of ionic strength
were investigated. Ultra violet visible spectrophotometry was used to measure the absorption of
copper complex. Under optimal conditions, limit of detection, preconcentration factor, and relative
standard deviation for copper were 1.4 x 1073 pg /mL, 10 and 2.1, respectively. Also, the relative
extraction efficiency of copper extraction in real samples was greater than 97%.
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Abstract: Environment pollution to hemical substances is one of the major
problems which industrialized world ants exists in environment, persistent
organic pollutants (POP), polycyclic ) In case of existence in food chain,
polycyclic aromatic hydrocarbons a & _OT_The MOST WOLTV] ndices and threats for living things.
Vegetables are one of the most imp dahasauseasane vide main part of energy, cellulosic
substances, and vitamins which are ne blanting and developing them is really

important. Moreover, such products n ding to their importance and usage.

Kerosene usage in some farms in Kh I, Safi Abad as herbicide leads to soil
and vegetables pollution specially carro cse farms. Kerosene density increase leads to polycyclic
aromatic hydrocarbons in soil and plantsii¥also increases the density of zinc, copper, lead and cadmium
significantly in roots and other parts of vegetables. The current research aims to measure petroleum

pollutant and also heavy metals in soil and plants

hydrocar
coupledQ
chromato

standard and Mass Spectroscopy machine- inductively coupled plasma. Lead, cadmium, copper, zinc, and

D) G 4 6 2= I VA o 0 -4 Y A W S 0 B e TS

used to dry samples instead of dry oven method.

Findings reveal that suggested coupled QUEChERS method with ultrasonic followed by DLLME
purification and GC-MS analysis is perfectly able to set very little amount of PAHs in plants and soil
samples. According to qualified numbers comparable to other methods, we can point to its good function.
The relative standard variation based on six times measuring for 16 PAH is between 3.8-3.10% and for
TPH is between 97.8-30.10%, the recognition limit of 0.01 — 0.16 ng/g for PAH and 8.97-10.30 for TPH
and set limit amount 0.97-6.34 for PAH and 0.13-0.98 ng/g for TPH.

Keywords: polycyclic aromatic hydrocarbons (PAH), GC-MS, QuEChERS. Soil, Plant. HPLC, Kerosene. Heavy
Metal
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Nazar Abad industrial Park Wastewater Treatment Using Plasma/Fenton
process
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Graphical Abstract

Abstract: There are various methods ent; however, each one has its own

advantages and disadvantages. In recent y¢ 5, plasma technology as one of the advance oxidation processes

(AOPs) has received a lot of attention for industri reatment due to high effici

agnetite was synthesized as the heterogeneous catalyst of Fenton. Chemical oXygen demand (C

D et mpfo dedmamrtasaamiiepetSiayitd e S

According to the obtained result, the efficiency of plasma/Fenton process was enhanced by magnetite

dosage up to 0.2 g, plasma power up to 35 kW and oxygen flow rate up to 0.5 L/min. The plasma/Fenton
had ability to reduce the effluent of the industrial town more than 90%. Furthermore, the performance of
the plasma/Fenton was higher than individual plasma and Fenton processes.
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1fterent

ater treatment has

Ma?t: ad tI an importa ater Iity blems a
world. One of the main ways to solve the problem 1s wastewater treatment.

[ e, b e pyofesscor oGy G Ty oayifietis ey end (7] Oy 1)
the most important methods of water treatment is electrocoagulation process. It is an electrochemical
method for the production of coagulants and removing colloidal material, metals, suspended solids,
pesticides and also harmful microorganisms from water and wastewaters. In this method, a direct current is
applied to a sacrificial anode (mostly Fe or Al).This process (electrodissolution) increases the concentration

I*or Fe’) in solution, and these ions are eventually converted to oxides and

of the metal iones (A
hydroxides[2-4]. This method has been used by many scientists in recent years due to its many advantages
such as cheapness, availability and being safe for environment. In this research, wastewater treatment has
been performed by designing a new flow system for carwash wastewater treatment. It consists of: (I) a
column filled with activated carbon and sand in order to filtration of large and suspended particles of
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wastewater, (II) an tunable pump, (II)a tubular flow electrochemical rector consisting of iron cathode and
aluminum anode which are connected to a DC power supply. This reactor is the main part of the package.
(IV) a column after reactorfilled withsandin order to remove of generated flocks. In this research, the
effective factors such as current density, flow rate, electrolysis time and electrodes material, have been
optimized. The 88% reduction of COD obtained with this package during a single pass through the system.

The treated wastewateris odorless, colorless and clear and can be used in agricultures and industries.
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Abstract: In this study, activated carbon was combined with grape stalks powder to adsorb
methylene blue (MB) dye with various concentrations from a wastewater. Five independent items
including pH (2-13), contact time (5-270 min), grape stalks powder dosage (0.1-10 g/ 1),
methylene blue initial concentration (20-300 mg/l), and activated carbon dosage (0.1-10 g/1) in
methylene blue adsorption process were investigated. The Central Composite Design (CCD) under
Response Surface Methodology (RSM) was applied to assess the independent variables effects on
the methylene blue adsorption. The pseudo-first order, pseudo-second order, Elovich and
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intraparticle diffusion models were employed to study the adsorption process kinetics. The
Langmuir, Freundlich, Temkin and Dubinin-Radushkevich isotherm models were applied to
consider the adsorption isotherm. It was concluded that the intraparticle diffusion isotherm and
pseudo-second order kinetic models could show the best results in this research and The Langmuir
isotherm modelcould validate the adsorption process isothermal behavior which was monolayer
and homogeneous.Pursuant to the Freundlich model data, grape stalks powder blended
withactivated carbon was an great adsorbent for the MB adsorption because 1/n was equal to0.1672
(0 <1/n<1 for an excellent adsorbent).The data analysis indicate that the adsorbent capacity was
dramatically increased for the activated base adsorbent) blended with grape stalks
powder. In addition, some data suc by analyzing FTIR and applying some
standard equations) and mean free iscovered, as well. Finally, activated
carbon decorated with grape stalks friend adsorbent for the methylene
blue (and the other cationic dyes) S s ewaters.

Keywords: Adsorption, Biomass,

Luralech

Document Processing Solutions

114



A heterogeneous Catalyst for Synthesis of Arylbenzothiazoles from
Aldehydes
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Abstract: Benzannulated heterocyd such as benzathiazol i re very important intermediates in
organic reactions [l]. Several OUS rave e dcvieshed for the preparation of these
heterocycles including the condk amides [3], or carboxylic acid

derivatives [4] with o-amino thioph¢ Jis. The development of efficient and environmentally

benign chemical processes or methodologies for gaz heterogeneous recyclabl lyst
under solgmmt-fre
Herein, ish a polyoxo d hetero

i y the rea 2(ac d by

graftlng procedures of (3-chl ropyl) trimethoxysilane and ami olyc oxyhe acid,
Dgakd G@@E&Lm QQQﬁﬁﬁlﬂgm Lf!) HER S

arylbenzothiazoles. Moreover, the reusability of the catalyst was excellent and the leaching of

heterogeneous catalyst was dramatically suppressed. High yields, short reaction times, eco-
friendly conditions, simplicity of the procedure, reusability of the catalyst and broad substrate
scope are the merits of this protocol.
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Abstract: Edaravone is a free radi¢d Cavenoer ana neuror s ective agent used for the treatment
of acute ischemic stroke and A s (ALS) [1]. Edaravone and its
derivatives are also renowned for th¢ Wantitumor and hypoglycemic activities. Edaravone has

attracted the attention of many chemists due to its gatiaxi operty and free radical sc

activity In thg
edaravo des

of a edaravone shows an anodic_peak, which correspond tqQ the transfoglon 1 edarayone to
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criterion for the instability and reactivity of radical that is produced at the surface of electrode [3].
The electrochemical synthesis has been successfully performed in an undivided cell using graphite

electrode without toxic reagents and solvents using an environmentally friendly method.
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performance liquid chromatography-Multichannel Fluorescence detector - as a
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condition, 6mL of extraction mixture contains aceton (disperser solvet) and dichloroethylene
(extractor solvent) (50:1) are rapidly injected into the sample (30.00 mL) containing 1 mL of NaCl
solution (10 w/v%). Therefore, a cloudy solution is formed. After centrifuging, the sedimented
phase were transferred into a vial and evaporated at 35°C under nitrogen atmosphere. Thereafter,
200 pL acetonitrile is added to the vial, the obtained solution evaluated using HPLC-FLD. Under
the optimum condition, it was possible to measure 14 PAHs compounds. The linear ranges for
most compounds are in the range 0.5-0.5 pgL-1. The recovery rate is between 65% -94% and the
quantitative detection limit (LOQ) is in the range of 0.003-0.12 pgL-1. The relative standard
deviation (RSD%) in the concentration of 0.7 pgL-1 of PAHs were 4.5-7.7% (n=3). The method
was validated by simultaneous testing of a spiked sample with the standard method (ISIRI 9387-
2) and the mean results were compared using t-test. The extraction method was also coupled with
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gas chromatography-Mass spectrometer (GC-MS) to evaluate its performance and robustness.
Finally, the optimized method was used to measure the concentration levels of PAHs in 40 water
samples. The proposed procedure is can be developed to determine PAHs in other matrices. In
order to standardization the method, its precision including repeatability and reproducibility,
accuracy and robustness were tested.
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for electric vehicles because to their high energy density. A Li-O> battery is composed of an air
cathode, electrolyte containing Li, and Li metal as an anode. However, there are many limitations
for this batteries, such as short cycling life, capacity and lifetime more due to the deposition of the
insulated Li>O> (as discharge product) on the cathode pore leads to fading capacity and a high
overpotential. It is found that the developing catalyst such as transition metals, transition metals
oxide and noble metals in these batteries cathode for O; electro-reduction process is the one
effective key to improving battery performance and to overcome many cathode limitations. For
this reason, TiO; is an attractive electrocatalyst with excellent electrochemical activities due to its
high stability, unique physicochemical properties. This work aims to observe the electrochemical
performance of TiO: as an air cathode modifier. However, TiO> nanoparticles were synthesized
via the facile sol-gel method and investigated as air cathode modifier in lithium-air batteries. The

119



phase structure, surface morphology, and elemental composition of the synthesized TiO2
nanoparticles were characterized as well. Additionally, the TiO2 as nanocatalyst was deposited on
the cathode carbon sheets, and their electrochemical performances of lithium-oxygen were
evaluated via an ECC-Air test cell using cyclic voltammetry, electrochemical impedance
measurements, and galvanostatic charge-discharge tests. Consequently, the air cathode containing
Ti02 showed a full discharge capacity of 2000 mAh/g and a specific capacity of 500 mAh/g for
120 stable cycles. Interestingly, the discharge potential increases from 2.35 V to 2.90 V and so the
overpotential amount of the battery was decreased.
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from aqueous samples. Since organic solvents are toxic and flammable, nowadays, the substituting
of green solvents is one of interest. So, supramolecular solvents (SUPRAs) can be a good candidate
in liquid-liquid micro-extraction methods. SUPRAs have some advantages in comparison with
other organic solvents, such as: friendly environment, not flammability, and high extraction

efficiency in low volumes.

In this research, supramolecular solvent containing nanovesicles of octanoic acid (SUPRA) was
synthesized and tetrabutyl ammonium hydroxide was used as coacervating agent. The

characterization of nanovesicle aggregates in SUPRA phase was proved by dynamic light scatterig
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spectroscopy (DLS). Then, produced SUPRA was used as green separating liquid phase to extract
Coomassie Brilliant Blue G (CBBG) from aqueous samples. Also, the effective parameters on dye
extraction, such as: the concentration, volume, temperature, and pH of dye solution, separation
time, types of aggregates in SUPRA phase and volume of liquid SUPRA phase, were investigated.
Under optimal conditions: 50 ml of 2 ppm (CBBG) at pH=5.4 in ambient temperature (25°C),
about 93%=0.063 (n=10) of dye was extracted into 355ul of SUPRA in 20 min of extraction time.

the effects of matrices were investigated
ative amount of dye could extract

iny wastewater, Karaj river water,

Pre-concentration factor was obtaing

and the results showed that, under
into 355 pl of SUPRA phase afte
and Shahr-e-Qods drinking water.

removal and also dye could be seff " tadegasibioandn o sl time (20 min) into low volume of

onificant interfering effect on dye
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environmentally friendly SUPRA
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Abstract: In the last two decades, immense attention has been paid to the reactivity of nano
coordination polymer for the sake g
and nonflammable features as a C
the most privileged families of org
products and display a broad re
synthetic chemists continue to be i of these compounds. Despite wide
importance of heterocyclic in pha oy industries, safe, non-toxic, and
highly efficient synthesis of these ¢ S aaundsstllsasaias e a difficult problem. In this study,
we have highlighted the advances be helpful in the development of
improved methods for the conve : athways for the constructlon of

asons and its abundant, safe, inexpensive,
aic chemistry. Heterocycles are one of
te an extensive number of natural
biological activities. Therefore,

bithiazole nano coordination polymer
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has been studied by thermal grav1metr1c (TG) and differential thermal (DTA) analyses. Synthesis
of bithiazole nano coordination polymer, making use of this method, is a novel approach in the literature.
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Abstract: In this work, rGO/MoS; nted electrode (SPE) substrates by

developing a simple electroche aling method. The as-prepared

experimental variables such as supporting electrolyte type and pH were investigated and

[ Goiinizel, AT ol Slcbirochemia Sshdiams ShSibelbhad cloctmde % khitiibd @il S
voltammetric responses in the ranges of 0.2-5.4 uM with the detection limits of 0.12 uM. In
addition, the effects of common cation and anion interferences commonly found in environmental
water were studied, and the satisfied results were obtained. Furthermore, the method was
successfully applied to the determination of target analytes in lake water samples and satisfactory

recoveries were observed from different spiked values.

Keywords: Metal monitoring, Electrochemical sensor, Reduced graphene oxide, Molybdenum
disulfide
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The Investigation of Modification Methods, Kinetic and Ammonia Adsorption
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Here efficacy of both zeolite and modified zeolite by chemical methods were investigated. The
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Characterization of the prepared adsorbent was carried out using various techniques such as XRD,
FESEM, EDS and BET analyses. Experiments with aqueous solutions containing concentrations
of ammonium ion (2000 mg/ L) by contacting certain amounts of natural clinoptilolite (0.001-0.1)
gr, for (5- 240) min and in different pH (2- 10.5) were investigated.The maximum amount of
ammonium uptake for natural zeolite at a concentration of 2000 mg/L was obtained at pH = 8.5
with 0.1 g of natural zeolite for 1 hour. The results show that the highest amount of ammonium

uptake by the HCl-modified zeolite was about 1999 mg/L. Also, the results indicate that the HCI-
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modified of Clinoptilolite could provide strong basic sites and mesopore structure (average pore

diameter of 5.8803 nm) with high surface area (40 m? g-') for removal of ammonium up to 99%.
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Abstract: A high-performance sorbent was synthesized and used to extract some polycyclic

aromatic hydrocarbons (PAHs), (naphthalene, acenaphthene, fluorene, phenanthrene,
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fluoranthene, pyrene, benzo[a]pyrene) from environmental samples by using magnetic dispersive
solid-phase extraction (MdSPE) procedure followed by GC-FID. The sorbent was synthesized by
grafting B-cyclodextrin (CD) onto magnetic graphene oxide (MGO) via hexamethylene
diisocyanate (HMDI) as a crosslinker. Good reusability, high surface area, and high PF values and

fast extraction kinetics are the advantages of the introduced sorbent. Materials which originated

from the nature such as dextrins, wn due to their excellent properties
such as biocompatibility, low-cos
magnetic sorbent (MGO/HMDI by Fourier transform infrared
spectroscopy (FTIR), the field e croscopy (FESEM), transmission

electron microscopy (TEM), the X ing-sample magnetometer (VSM),

extraction method were investigated in detail, and thor y optimized using experiment

and respu i COE

on i V), :
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obtained between 46 and 62. The results indicated that the extraction recoveries of these
compounds were in the range of 73.0-97.1%. Good linearity within the range of 5.0-1000.0 ng/mL
with coefficients of determination higher than 0.984 were achieved. Detection limits were found
to be 0.1-0.5 ng/mL, while the relative standard deviations (RSDs) were calculated to be < 8% (n

= 3). The fabricated sorbent was successfully applied for the extraction and quantification of PAHs

in pretreated environmental samples (soil, tree leaves, and river water).
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Keyword: [B-Cyclodextrin; Environmental samples; Hexamethylene diisocyanate; Magnetic

dispersive solid phase extraction; Polycyclic aromatic hydrocarbons
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Abstract: In recent years, nanomateri ave been widely used as solid supports for the

immobilization of homogeneous catalysts. Amon

anomaterial, MCM-41 haggmch
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an environmentally friendly, efficient and reusable catalyst for the selective oxidation of sulfides

and oxidative coupling of mercaptans. Because, oxidation reactions are one of the powerful tools
and practical methods for the synthesis of biologically actives compounds and transformation of
organic functional groups. For example, they have some of biologically active such as antiulcer,
antibacterial, antifungal, anti-atherosclerotic and anti-hypertensive. In this work, H>O> was used
as environmentally friendly oxidant reagent. Because among the various oxidants such as metal
oxidants, organic oxidant, peroxides and halogens, H,O> is an available, inexpensive and

environmentally benign oxidant.
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Abstract: Oxycodone is an opioid medicine that is widely prescribed for the treatment of the
diseases that are accompanied with sever and chronic pains. In the recent decade, residual

pharmaceutical compounds (especially antibiotics and analgesics) have begun to be considered as
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emerging environmental pollutants due to their continuous input and persistence to aquatic
ecosystem even at trace concentrations. Besides, oxycodone is very addictive and at high dosages
cause serious life-threatening side effects including bradycardia, circulatory collapse, respiratory
depression and even death. In this respect, developing a rapid, simple and sensitive analytical
method for the determination of oxycodone is very important. Therefore, in this study,
overoxidized poly(4-aminophenol) was electrosynthesized on the surface of a glassy carbon

electrode and its applicability for oxycodone was investigated for the first

time. The modified electrode was transform infrared spectroscopy (FT-
(SWV) techniques. The obtained

+1.36 V (vs SCE). The influence

IR), cyclic voltammetry (CV) anc
voltammograms showed a well-de

of all of the effective experime naramatace an fhe S| intensity was investigated and
I

optimized. Under the optimized col OIS 10¢ AESTOTNEA S¢ exhibited two dynamic ranges (20-
100 uM) and (100-1000 pM) wit 2=0.9984) and 0.0146x + 11.519
(R?=0.9985) equations respectively. [iiie values of limit of detection (LOD) and limit of

quantification (LOQ) were 5.75 and 19.17 uM re
Keyword
Electroc cal S
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Abstract: Contamination of the environment is an important issue that can influence the human
being health and the life quality. One of the new emerging contaminants s is acetaminophen, that
is widely used as a painkiller, analgesic, and antipyretic medicine globally. It was reported that
58-68% of acetaminophen is excreted by human urine and it is also prone to bioaccumulation in
aquatic organisms. In this regard, a novel electrochemical sensor based on over-oxidized poly 4-
aminophenol was fabricated for determination of trace amounts of acetaminophen. 4-aminophenol
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was polymerized electrochemically on the surface of glassy carbon electrode (GCE) by cyclic
voltammetry method and then overoxidized by applying constant potential (+1.2 V (vs SCE)) in
order to increase its conductivity, porosity and electrocatalytic activity. Subsequently, the modified
GCE was employed for anodic stripping square wave voltammetric determination of
acetaminophen. Square wave voltammograms of acetaminophen solutions using the modified
GCE showed a well-defined peak at +0.63 V (vs SCE). In order to achieve the highest sensitivity,

all of the operational and instrumeng ding pH, nature of supporting electrolyte,

accumulation time, accumulation e amplitude and voltage step were
optimized. The results showed t

obtained at pH=2, KNO3 0.1 M (as

ent with normal shape could be
60 S (accumulation time), 0.055 V
(accumulation potential), 75 Hz (fi plitude) and 10 mV (voltage step).
Under the optimum conditions, _DIODOSEA _SENSOT_Stied a wide linear range over the
t of 0.9949. The reproducibility of
or five replications (10 uM solution of acetaminophen)
and the %RSD value was and %3.2. The limit of i ) and limit of quantitatiorLOQ)
values ofgigg deve re 0.2 respams
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Abstract: The selective oxidation of des to sulfoxides is an interest procedure in organic

synthesis, because sulfoxides play &in important role in enzymes activation, separation of

antifung ti-at
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synthesis of sulfoxides from sulfides using H>O: in the presence of Co-5NSA-MCM-41 as
selective, reusable, stable and environmentally friendly catalyst. Because, use of H>O, as oxidant
offers several advantages such as cheapness, readily available, and environmentally friendly
oxidant with the water as only byproduct. Also, ethanol is also used as a solvent, which is

completely environmentally friendly because it is cheap, available and non-toxic.

137



References

[1] Ghorbani-Choghamarani, P. Moradi, B. Tahmasbi, Polyhedron, vol. 163, pp. 98-107, 2019.

[2] M. Nikoorazm, A. Jabbari, J. Porous Mater., vol. 24, pp. 477—486, 2017.

[3] Ghorbani-Choghamarani, P. Moradi, B. Tahmasbi, J. Iran. Chem. Soc., vol. 16, pp. 511-521, 2019.
[4] M. Nikoorazm, Z. Rezaei, B. Tahmasbi, J. Porous Mater. vol. 27, pp. 671-689, 2020.

[5] M. Nikoorazm, P. Moradi, N. Noori, G. Azadi, J. Iran. Chem. Soc. vol. 18, pp. 467-478, 2021.

Luralech

Document Processing Solutions

138



Adsorption of Methylene Blue onto Nanosized Transition Metal Spinels with
High Surface Areas from Zeolite Y: Adsorption Isotherms, Kinetic and
Thermodynamic Studies

Z. Sadeghi’, S. Sarlak

Department of Chemistry, Payame Noor University, 19395-4697 Tehran, Iran

*Email: za.sadeghi@pnu.ac.ir |

Luralech

Abstract: Spinel particles with 51zes in the nanometer range havmg high surface areas are obtained
D S it Sraliton Fral i e R DS Y cvne hod LRI S
amorphous silica matrix, formed by the collapse of the zeolite framework. Dissolution of this
matrix leads to the high surface area spinels. The compositions of the zeolites, as well as the
calcination conditions, have an influence on the type of phases formed and on the properties of the
phases. The adjustment of these conditions enables control of the size of the spinel particles.
Removing dye pollutants from industrial waste water is a common environmental application of
nanomaterials. This study investigated in-situ synthesis and adsorbing ability of a Nano Catalyst
Mixoxides - Zeolite- for Methylene Blue (MB) dye. To determine composite structure, chemical
bonds ,morphological features X-ray diffraction (XRD), Fourier transform of infrared
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spectroscopy )FTIR) and Field Emission Scanning Electron Microscopy (FESEM) were examined
and adsorbent capacity (function of solution pH, time of removal and material content ) for
Methylene Blue (MB), by four method (Isotherm Langmuir, Redlich—Petersonand, Linear
regression and Isotherm Freundlich) were studied. Experimental results of Mixoxides -Zeolite-
nanocomposite showed average removal adsorbent of 70% in 30 minutes and removing by external
magnetic field in a minute. This study shows that the synthesized nanocomposite advances for

high amount of pollutant cleaning ig small amount of materials.
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Abstract: Herein, it has been described a study on the inclusion complex formation and molecular

interacti betw i B-cyc in (B-C i
quantum [ chani® ¢ i i pi st function eory
in i . m i ken

into consideration. First, the docking process was investigat.ed between sarin and 3-CD u§ing the
[ i uolkiom sl statie st G s ok Gabosivian Ebndi bt S

descriptors, and finally, natural bond orbital (NBO) calculations on the most stable complex were

continued with the DFT computations. The obtained results clearly indicated that the formed
complexes are energetically favored with or without solvent. Analysis of the electronic chemical
potential as a reactivity descriptor showed that the encapsulation process is spontaneous. The NBO
calculations confirmed the existence of hydrogen bonding between sarin and f-CD in both vacuum

and water.

Keywords: Sarin, B-Cyclodextrin, Inclusion complex, DFT
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Abstract: Marine organisms such as shrimp, crabs, krill, and squid contain the natural polymer
chitin. Chitin can be defined as a natural macromolecule as well as the most abundant and second
natural polysaccharide produced by living organisms after cellulose. Chitin has many applications
in the field of chemistry and medicine, including the production of antibacterial and antifungal
drugs, contraceptives, synthesis of chitosan through deacetylation of chitin, absorption of heavy
metals, etc. Shrimp skin is abundant in local markets in southern Iran, including Bushehr, which
contains valuable compounds such as chitin, amino acids, pigments and fatty acids. Because half
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or more of the shrimp is considered as skin and discarded, eventually several thousand tons of
shrimp skin is discarded annually, so in addition to environmental problems, it leads to a waste of
capital. Removal of minerals, organic matter, and pigments from shrimp skin leads to chitin
synthesis. [1-5]

In recent decades, among industrial wastewaters, the study of the decolorization and degradation
of pollutants from paint effluents has received much attention. The production of synthetic dyes
and widespread use of these dyes in various industries such as textile, plastic, paper, fabric, and
cosmetics has led to the production of dye wastewater. Hence, this is considered a dangerous
environmental warning and a majo
is an important resource in the eco
recent decades, due to a large amg
considered as one of the largest anc
methods were used, including che al methods, to remove wastewater
from dyes or convert them into I¢ lly, dyes can be divided into two
categories: ionic dyes and non-ionf Ve _NON-TONIC OVES Bbe divided into diffuse dyes and in
addition, ionic dyes can be divid{“atestsssaiasasaas  onic dyes(base) and anionic dyes
(direct; acidic; reactive). The most ationic dye is methylene blue. [6-
8]

1 liquid wastewater. Hence, several

The aim of this study was to extract chitin from the shell of different species of Bushehr marine
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Abstract: This study aimed to if SRIIGAIE -

communities’ education in the
management of Sorkhabad protectiSiréa in_Zanian nrove Sorkhabad protected area with an
area of 119225 hectares is one of t anagement of the Environmental
Protection Organization in Zanja habitat of species such as: deer,
leopard, wild cat, brown bear, boa ock and etc. This research uses a
variety of tools such as library stud eviewing books, magazines, related articles, internet

search, etc.), interviewing local community residents and environmentalists, two questionnaires

for local _communi i nd niver profi erts p
question wa d to"C8hdu i rchi e st 1 of this y is
iy in = es and vil abi Prot h i 387

people which is obtained using Cochran's formula. Thelvalidity of the questionnair'es was
[ cortameb ) STeemt fantiline sorao i G GRS ot (aaht commia] besl BAGHN S

45 questions with 5 Likert scale options was equal to 0.915 and the questionnaire of experts by 12

university professors, experts and senior environmental experts in the template of 102 standard
AHP questions was completed by pairwise comparison. AHP (Analytical Hierarchy Process)
model and Expert Choice and SPSS softwares were used to analyze the questionnaires. The
findings of this study showed that the role of education of local communities in the management
of Sorkhabad protected area is significant. The people of the region do not have enough knowledge
about protected areas, the importance of biodiversity, the duties of the Environmental Protection
Organization, the role of education in environmental protection, etc. So it is necessary to pay
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serious attention to environmental education in protected areas. The findings also showed that
people's environmental knowledge has a great impact on their environmental attitudes and
behavior.

Keywords: environment, wildlife, local communities, habitat, environmental education,
participation, biodiversity.
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Abstract: Land use change is o
environmental change caused by
important and fundamental human FSVErs oTIana 118 chan, he main purpose of this study was
to investigate the impact of con am on the use of upstream and
downstream flood events in the G¢ ard, Landsat satellite images were

used for two years 2011 and 2018, be ¢ Glabar Dam was flooded and 7 years after the dam

was exploited. The 2011 satellite imajies were obtained from Landsat TM TM sensor and 2018

from Landsat 8 OLI / TIRS satellite from Earth ase. Pre-processing of im

performe E t la
classific alg ere used, etecting use
W iods of 20 tude 0.95
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in Golabar basin, including gardens, dryland, irrigated agrlcultura lands, residential towns and

villages, poor rangelands, medium rangelands, and meadows. Blue. The results of the analysis of
land use changes in the two periods before and after dam dam showed that changes occurred in all
revealed land uses during the study period. Both land use and land cover of the poor rangelands
and the average rangelands both experienced a decreasing trend during the period 2011 to 2018.
While irrigated agricultural land use has increased and land use related to dryland agriculture has
not changed significantly during the period under review. During the 7-year period under review,

the land use increased by 2583 hectares, accounting for about 3% of the total area of dryland
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agricultural land in 2011. Garden areas have more than doubled over the period under review, with
the 2018 area increasing by 2.7 times as compared to 2011. Residential areas comprising urban
and rural areas in the study area have almost doubled over the seven-year statistical period from
2011 to 2018. So that the area of this land use increased over the 7-year period of 19672 hectares.
Statistical analysis using two-way parametric T-student test showed that there were not enough
changes in the level of confidence to be considered significant. Therefore, during the last 7 years,

from 2011 to 2018, the reported cenerally not significant enough to be

significant at the confidence level

Keywords: Land use, Dam constru sed classification.
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Abstract: Over the last decades, the removal of wastewater using active photocatalytic systems has
attracted considerable attention, dhdevelopment of various nanostructured
catalysts for treatment of waste role of pollution of toxic and non-
degradable organic dyes that leave the environment for a long time is
undeniable. These compounds are | leather, paper, food, plastic and
cosmetic industries. Methylene bl atic compound that can not only
cause acute toxic effects, but also « s such as shortness of breath, chest
pain, dizziness, syndrome, burning o and diarrhea. In this project, the
CeO: nanoparticles were prepare ation method. Synthesized CeO:
nanoparticles were characterized by ique. The effect of key parameters
such as initial pH, photocatalyst S y ation and irradiation time on dye
removal efficiency were studied. The s of dye removal show that the initial dye concentration
has no effect on the removal percentage, but by increasing the pH of solution, the amount of dye

removal was increased, and the maximum efficie eved at pH=8. Also, by in
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Abstract: Heavy metal ions create serious environmental and public concerns at a global scale.
Inductively coupled plasma atomic emission spectrometry (ICP-AES) has been reported for
determination of metal ions. For determination of trace metal ions in complicated environmental
samples, the direct analysis of them by analytical instruments is usually difficult. Therefore,
sample pretreatment is necessary and unavoidable.

The large pore size (2-50 nm) of mesoporous silica adsorbents provides high specific surface area
for the wuptake of pollutants from water samples. The coordination sites of
ethylenediaminetetraacetate (EDTA) include two amines and three carboxylate groups, which can
be occupied with heavy metal ions to form a stable (1:1) complex.
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The aim of this work was to develop a simple, efficient, and sensitive method to extract and
preconcentrate Co?*, Mn?*, Cu?*, Zn**, Fe**, and Cd** with EDTA functionalized ordered
mesoporous silica (EDTA-SBA-15) as a potential adsorbent. The extracted ions were eluted and
analyzed by the flow injection ICP-AES.

The effect of analytical parameters, such as the sample pH, amounts of the adsorbent, adsorption
and desorption times, sample volume, eluent type, eluent volume on the extraction efficiency of
the metal ions were investigate. Under optimized conditions, the limits of detection of Co**, Mn?",
Cu?*, Cd**, Zn**, and Fe** were found to be 50, 5, 10, 50, 10, and 500 ng L', and the relative
standard deviations for determinatio -1 5.3,53,4.6,1.7,4.4,and 5.78% (n =4),
respectively. Linear ranges were o metal ions including Co?*, Cu®*, Cd**,
Zn?** (0.1-250 pg L), Fe¥* (1-25 25 and 50-500 pg L') with perfect
correlation coefficients (R = 0.995 bility of the introduced adsorbent
was evaluated by the extractio heavy metal ions in different
environmental water samples.
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Pollution Indices of Heavy Metals (Zn, Cu, Cd, Pb, Ni and Fe) in Surface Soils
of Zanjan Province
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Abstract: Due to increasing the h related diseases in society [1-2],

distribution analysis and calculati llution in the human environment
are very important. Therefore in t ation levels of heavy metals such
as Zn, Cu, Cd, Pb, Ni and Fe in soi sampling locations around Zanjan

Province, Iran were analyzed. To i ollution status and distribution of

heavy metals in soil, metal pollution p&iimeters such as enrichment factor (EF), geoeaccumulation

index (Igeo), pollution factor (CF), potential ecol dex (RI) and pollution Lo

(PLI) a re
concentr: exceeded sta is result wed
the investi wer puts
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introduce by USEPA to evaluate the human risks, the nont=Carcinogenic risk for ch dren

was above adults. Total potential carcinogenic health risks for both children above the threshold

level and for adults in the study area were in acceptable range.
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Investigation of Rhodamine B Adsorption by using ZnS/montmorillonite/g-
C3Ny
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Abstract:lhe i e_3 cse the re 0

anufac e t i g 3 les are em to the ease

of pollutant, which the adsorption is well-known as a benefit method. It is of great significance the
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polymer have attracted researchers in many fields. In this regard, the ZnS/montmorillonite/g-C3N4

was synthesized by a simple route to improve g-C3N4 property, and the synthesis was confirmed

by Fourier transformed infrared (FIR), Scanning Electron Microscopy (SEM), and X-ray

Diffractometer (XRD) analysis. The Rhodamine B (Rh. B) removal was studied through RSM-

CCD design, and the influence of parameters was considered via 50 runs. Based on the obtained

data, the as-synthesized composite can be applied for the Rh. B removal with high yield.
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Application of Medlar Core Powder to Remove Methylene Blue from

Aqueous Solution
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Abstract: The efficiency of medla -cost adsorbent for removing a cationic

dye methylene blue (MB) from aq estigated by using batch mode and

continuous systems experiments. eters namely amount of adsorbent,
initial dye concentration, contact blution of dye solution have been
studied to understand the adsorptic under various conditions. Various
techniques for characterizing the ied including, zero point charge

measurement (pHpzc), Fourier trd Opy (FTIR) and scanning electron

microscopy (SEM). The experimentaisotherm data have been analyzed using Langmuir and

Freundlich isotherm equation. Methylene blue tted the Langmuir isothe

kinetic r s of ond
includin nergy A AH evealed
i e on the m wd feasr
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under conditions, pH=7 at a temperature 25 °C and 0.08 g/L of a rbent

Keywords: Medlar core powder, Methylene blue, adsorption, Langmuir adsorption isotherm,

kinetic of adsorption
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Abstract: A aunctionalized Zr based metal-organic framework (MOF) nanoparticles were
synthesized using a one-step solvothermal method. The as-prepared UiO-66-NH» nanoparticles
acting as nanozymes, have been developed for highly sensitive and selective detection of
tacrolimus with the substrate 3, 3', 5, 5'-tetramethylbenzidine (TMB) within a few seconds in the

presence of hydrogen peroxide (H>O2)[1]. The synthesized MOF was characterized by powder X-
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ray diffraction (XRD), transmission electron microscopy (TEM), scanning electron microscopy
(SEM), and Fourier-transform infrared spectroscopy (FT-IR). The XRD pattern of UiO-66-NH>
was consistent with the reported results of UiO-66 which confirms crystallinity structure and
suitable formation of the functionalized particles. The results of TEM and SEM showed that the
particles are in spherical shape with the average size of 100-150 nm. It was also revealed that UiO-
66-NH> crystals were inter-grown. FTIR spectra of the solution after sensing illustrated two new

the medicine and the nanosensors. These
to increase after sensing. Changing

s that the nanosensors are able to

peaks which corresponds to proper j

interactions were also affects the si
the color of the solution directly {
oxidize TMB to blue color oxidiz n concentration of both TMB and
H>O» were experimentally found et ML Lbe nao v peak wavelength of oxTMB was
observed at 650 nm[2]. The additic L IACTONMUS dnd tncr s reasing its concentration led to the
production of different products in been done on the sensing of UiO-
66 and UiO-66-NH> which proved Fiit the functional MOF can speed up the sensing. In

experimental measurements, the limit of detection, 0.5 mg/L. It can be concl that

atect

Do@timaproroeaaahimas soluieons

with oxidase and peroxidase mlmlckmg act1V1ty for colorimetric detection of hyardgen peroxide. Microchimica
Acta, 184(12), pp.4629-4635. 2017.

[2] Guo, M.X. and Li, Y.F., Cu (II)-based metal-organic xerogels as a novel nanozyme for colorimetric detection of
dopamine. Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy, 207, pp.236-241. 2019.
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A Review on Ceramic Membrane
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Abstract: The use of membrane processes of processing materials is
increasing and the use of this tech S agymis sewage industry is also expanding.
Ceramic membranes are one of the TS U1 recent years in the field of water
and wastewater. These membrane filters because of their physical
structure and pore size. These Dratios 1ave rote al resistance and also corrosion
resistant. Ceramic membranes are e 0OV COmNIning mera ch as aluminum, titanium, calcium
and ... with a non-metal in the fo . Ceramic membranes made from
such materials are the most impg embranes. Aluminum oxide and
zirconium oxide are among the 15 this group. The porous ceramic
membrane configuration is mainly vosed of three types: flat sheet, tube type and multi-

distribute

. main met
of solid particles, carrier membranes and microfiltration, ultrafiltration membranes and

[ aannfiliratignf, YSipg Ty mefnbrhjfe fyde fiom SHigdd Ppesy usifiehpsdial jeblology) S

(such as chemical vapor deposition and electrolysis coating, etc.) |27.
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The modified removal of benzothiophene using Ni-NaY Zeolite Adsorbent
System
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Abstract was desi ems for 1ent
ene. The

characterlzatlon of N1-NaY Was done by EDX FTIR TGA, BET SEM and XRD

m @e?; rfa p
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NiNaY decreases up to 99%. FT-IR spectra of benzothiophene adsorption indicate that
benzothiophene is mainly adsorbed on NiNaY via z electron interaction. The gas chromatography
analysis (GC) was used for the calculation of the organic matter concentrations. The effect of
various parameters such as adsorbent dosage, temperature and pH on the adsorption was
investigated.
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Abstract: Ni modified NaY zeolitg gl investigated for their potential for the

selective oxidation of symmetrical matic and aliphatic sulfides and thiols

]
with molecular oxygen as the sole [ ant L as been identified using TGA, FT-

IR, SEM, and XRD. The XRD pat

LAt N4 s ditiad Na\
]
system with the Fd-3m space groupine as nrenarea caraineias high surface area as determined
I
by BET method. Various derivativi i arOiiia utiiues we=he electron-donating and electron-

lite shows a cubic phase of crystal

withdrawing substituents on the a tigated. The reported procedure is

fast, simple and the yields are excellett#90%) in most cases with low reaction times. Moreover,

Nimodified NaY zeolite as a catalyst can also be recycled several times wit

remarka ecre
than thosf = alip
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H.-L. Yue M Klussmann Synlett, vol. 27, pp. 2505-2509. 2016
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Abstract: Solar energy, with features like interminable is the most promising technology to solve
the energy crisis. In recent years, bulk heterojunction polymer solar cells (BHJ PSCs) have become
very popular. Many efforts have been devoted to developing BHJ PSCs due to their great low
162



specific weight and compatibility with flexible substrates [1]. BHJ PSCs consist of three main
substrates: anode, photoactive layer and cathode. The other two components which improve the
PSCs' performance are the electron transport layer and the hole transport layer (HTL) .The HTL
task is to improve the anode's efficiency in collecting the holes in PSCs. The HTL should have
good stability, high electrical conductivity, low resistance and high working function .For current
PSCs with indium tin oxide (ITO) as the anode, PEDOT:PSS has been widely used as the HTL
due to its high work function and s ch ITO .Unfortunately, the strong acidity

of PEDOT: PSS causes problems

icll stability [2]. VOx is a promising
candidate due to its relatively high environmental stability . Vanadium
Pentoxide (V20s) has special app , such as optical detectors, light-
converting devices, lithium-ion bal can be synthesized using different
methods such as hydrothermal, -0C1_ANd_eIeCIroder on [3, 4]. In this work, V20s
nanostructures were grown on the ng differential pulse voltammetry
(DPV) method and utilized as the inte al layer in the construction of BHJ PSCs. The influences

of deposition time and applied potential were i i imple adjustment of the lied

potential gggime a T ;
the resul V205 nV with ea

and appropriate energy levels anc%olled as HTL in BHJ PSCs. Results re gled t t the optlmurn
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nanoparticles synthesized with DPV, showed the high electroactive surface area (0.26 cm?), high
charge mobility (2.44x10-4 cm?.V-!s!) and excellent conductivity (0.03 mS.cm™'). The best cell
provided an open circuit voltage of about 0.56 V, a short circuit current of 9.42 mA cm?, a fill
factor of 65.3% and a PCE of 3.40%. PCE of this cell was about 60% higher than that considered
for the reference device prepared base on the PEDOT:PSS HTL.
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sensitive luminescence properties of MOFs have led to the devel ent of sensor applications of
LMOFs [2]. In this study, a simple, selective, and sensitive fluorescence sensor based on the
functionalized metal-organic-framework was designed for the detection and measurement of Hg?*
and glutathione. The addition of Hg?" solution at pH = 5.0 to functionalized MOF resulted in the
quenching of fluorescence at 580 nm due to the interaction between Hg?* ion and sulfur-containing
groups on MOF surface as well as electrostatic interaction. However, the addition of glutathione
to this solution cause turn-on fluorescence due to the stronger interaction of this amino acid with

mercury (II). Under optimal conditions, the calibration curve was linear in the concentration range
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of 0.001-0.4 nmol L' for Hg?>" with a coefficient of determination of R?> = 0.9976 and for
glutathione in the range of 100-1000 pmol L with a coefficient of determination of R? = 0.9991.
The limit of detection (LOD = 3sp/m) and quantification (LOQ = 10sy/m) for Hg?" was 0.0003
nmol L'and 0.0009 nmol L' and for glutathione were 2.90 umol L' and 9.70 pumol L,
respectively. Inter-day and intra-day relative standard deviations (RSD%) for determination of

(n =5) for mercury (I1) (0.1 nmol L") were 2.2 and 4.1% and for glutathione (50.0 pmol L'!) were

ully applied to the determination of
ples.

122, 108272, 2020.

3.2 and 4.2%, respectively. The

mercury (II) in water samples and
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Abstract: The emergence of novel virus strains and the associated outbreaks are becoming a
significant threat to mankind.! Identifying the routes of transmission of the causative agent of
diseases has an important role in controlling it. Viruses such as herpes simplex viruses, influenza
viruses, and coronaviruses can be transmitted from infected to healthy individuals through
contaminated surfaces, respiratory droplets, or contacts. An effective antiviral coating can decrease
the viability of the virus particles in our surroundings significantly, hence reducing their

transmission rate.? Extensive properties and biological characterization of nanocomposites,
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graphene sheets, are available. It can inactivate virus particles in the shortest possible time and
subsequently interfere with the entry of these virus particles into the host cell. This study aimed to
produce a nanocomposite for virus inactivation on surfaces with stability of about one month. We
have synthesized zinc Oxide- graphene oxide (ZnO—GO) nanocomposite as a material with the
strong antiviral activity which retains its antiviral activity in liquid form and can therefore

potentially be widely used to minimize contamination and microbial transmission on surfaces.

The synthesized nanocomposite powder X-ray diffraction (XRD),

transmission electron microscopy microscopy (SEM), and Fourier-
transform infrared spectroscopy ( ning electron microscope analysis
of ZnO-GO nanocomposite, the composite was 21.19 nm on the
surface. By using HSV-1 as a m ZnO—GO nanocomposites on the
replication of the virus was investi tests including Viral Plaque Assay
and RT-qPCR; indicated that expos no—Go nanocomposites could suppress HSV-1

infection.
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spectroscopy, Field Emission Scanning Electron Microscopy (FESEM), Energy Dispersive X-ray
Spectroscopy and X-Ray diffraction (XRD). The XRD pattern revealed the crystalline nature of
ZnO-NPs and the average diameter of particles is 20 nm. FESEM analysis show the spherical
shape of ZnO-NPs with size ranging from 10 to 30 nm [1,2].
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Abstract: Silver nanoparticles (Ag NPgjywere prepared via an inexpensive and eco-friendly manner

from silver nitrate and deploying jujuba Ziziphus,
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as a result of SPR (surface plasmonic resonance) band in 415 nm wavelength, which was affirmed

by FE-SEM images. The crystalline nature of Ag NPs was revealed by X-ray diffraction (XRD)
results, whereas FE- SEM (25-40 nm) was used to calculate the size of nanoparticles. The
functional groups responsible for the reduction of Ag+ ions to Ag NPs were displayed by the
biosynthesized Ag NPs XRD pattern.
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Abstract: The possibility of envi paivzitio at the sampling’s location is a
special advantage that scientists h als in chemical and environmental
analysis. The design of portable >s this goal. Prevalent laboratory
analysis tools are not portable, and sreme qU1DI1IC its on-site analysis. Also, the use
of these tools is sometimes unf: able_dus to fhe org ion of hazardous waste, harmful
radiation, and hazardous gases for' mmmimmmmmmmmSmm_necs are the new aspect of modern
life, and their application is becom! ad as advances in construction and

enhancement of their capabilities.

been explained. Smartphone technique has been used for analysis of organic pollutants (Bisphenol

D Serpanic m rorpetipeimedtiarse) "SSoluitiom s

analytical chemistry.
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Abstract: Disposal of industrial effluents and wastewaters is one of the most important challenges
in the industrial world today. Among the various toxic metal ions, lead is a highly toxic pollutants
that is released into the natural environment due to industrial activities. Acumination of Pb(II) ions
inside the human body lead to various health consequences, therefore, in order to environmental
clean-up, it is absolutely essential to design appropriate technologies for the completely
elimination or reduce to an acceptable the level of Pb?* ions. In the various treatment technologies,
adsorption as a non-hazardous method is currently preferred for the heavy metal removal due to

its many benefits. Graphene oxide (GO) as a single-layered two-dimensional nanomaterial has
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aroused great interest between analytical chemists due to large surface area, high mobility and
good conductivity. The dispersibility of GO nanosheets is very high and their separation from the
solution medium is very difficult. To solve this problem and facilitate the separation after
adsorption process, it is possible to create magnetic properties in graphene by making magnetic

graphene nanocomposites.

In this research, the piperazine functionalized magnetic graphene oxide (PIP@MGO)

nanocomposite was synthesized
properties of adsorbent was charactiiiie DS, TGA, VSM and FT-IR analysis.
In this method, the batch removal bonse surface methodology (RSM)
based on a central composite desig dicated that the highest efficiency
was obtained from the quadratic ns of prominent parameters (pH =
6.0, adsorbent dosage = 70 mg, i 10 mg L', and contact time = 30
min). Adsorption data showed that lez ¢ Freundlich isotherm model equation

and pseudo-second order kinetic mode

mg/g.
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Abstract: Triclosan (TCS), is widely used as antimicrobial and antifungal agent in personal-care
products and consumer products. There are many reports of toxicity and risk of TSC to human
health, and since 2016, the FDA and EEC prohibited the use of TCS in biocidal and antibacterial
products. However, this contaminant is still used as an antimicrobial in other consumer products,
and so TCS can be found in the environment. Hence, it is necessary to provide simple, sensitive
and selective methods for extraction/pretreatment and then rapid detection of TCS in contaminated

sources.
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Currently, use of smartphones as cost-effective, easy-to-use and portable devices for advanced
colorimetric detection is emerging as a powerful analytical tool. This capability has greatly
increased in recent years due to the increase in camera quality and the improvement of their

electronic equipment's.

In the present study, a simple and low cost methodology based on ultrasonic assisted- DLLME

followed by smartphone-based colorimetric measurement was introduced for the separation and

determination of TCS. This meth ation of an azo compound from the

alkaline reaction of TCS with a dia e reaction of sodium nitrite and p-

sulfanilic acid in an acidic medium color is extracted in a low volume

of organic phase by UA-DLLME : 1 with Color Grab app to measure

its absorbance. The effective paral concentration of p-sulfanilic acid

and nitrite, reaction time and ex e investigated and optimized by

response surface methodology (RSV he calibration curve was linear in

the range of 5.0 and 300 pg L' of T¢W and limit of detection (LOD) was 1.2 pug L. Then, the

proposed method was successfully used for the riclosan in several envir ntal
water an stew S a ults

d iclo hone; RG und uid-liquid extracti
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ionic surfactants, polysorbate 20 and 80, in an emulsion liquid membrane containing edible green
solvent were investigated. The ELM phase was prepared using several concentrations of the
surfactants, D2EHPA as the carrier, and NaOH as the internal phase. The effects of surfactant
concentration, carrier concentration, and stirring speed at extraction stage and the stability of the
membrane phase were studied. The results showed that at an optimum condition, a separation of

more than 90% could be achieved for cationic dyes using green ELM.
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the production rate of oil wastewater was reported 5.06 x IQ7 t/d. Dlschar e of these wastewater
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treatment of petrochemical wastewater is necessary to overcome the challenges that arise. In
addition, water management is necessary .Currently, physicochemical (Physical-chemical)
methods are commonly used to treat petrochemical wastewater that have limitations such as high
investment, high operating costs, production of hazardous sludge, and saline solutions, as well as
the need for skilled labor. These disadvantages lead to increased attention to the use of biological
methods .The biological methods used are Activated Sludge process (ASP) and Microbial
Electrochemical Techniques (MET). METs can simultaneously treat wastewater and produce

useful products. One of the types of METs is Microbial Electrolysis Cells (MEC). Unlike ASP,
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Microbial Electrochemical Techniques don’t require much ground and aeration and are cheaper,
they also don’t produce odors. In this study, the performance of Activated Sludge Method with
Microbial Electrolysis Cell against oil wastewater was investigated. To do this, 30% (volumetric /
volumetric) of wastewater was added to the BHI medium, one in ASP mode and the other in
Single-Chamber Microbial Electrolysis Cell (SMEC) with voltage of 0.8 v, and the chambers were
filled with a mixture of No/CO» gases. After 48 hours, the environment at MEC was clearer and

contained more sediment. The use gif cient than the ASP method because the

elimination process is done more a tential to produce valuable products

such as electricity and hydrogen a
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Abstract: Heavy metals (HMs) are one of the main pollutants in the environment, which have
adverse environmental and health effects. Therefore, their risk assessment is an important
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environmental issue. In this study, the environmental risk of 6 HMs including Pb, Co, As, Ni, Cr
and Cd in road dusts of 4 sampling stations (Jomhori Square, Azadi Square, Segzi and Gavkhuoni
Wetland) was investigated. The ecological risk of metals was assessed using the pollution index
(PI), enrichment factor (EF) and geo-accumulation index (Igeo) as well as pollution load index
(PLI). The health risk of each metal was assessed separately in two cases of carcinogenic risk and
non-carcinogenic risk for adults and children. The mobility of each metal was calculated using the
Mobility Factor (MF) index. The reg o indices showed that Cr and Ni had the

&I showed that Jomhori Square and

;. According to the results of health

highest and lowest risk, respective
L]
Azadi Square stations were more pe et
risk assessment, Cr and Cd sho ogenic risk, whereas among the
elements, the carcinogenic risk 0 esaxeaadad the cardibenic risk limit. The mobility of
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elements followed the decreasing Cd> Cr. Considering the results,

management and prevention of roa ly recommended.
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samples including food, environmental and biological matrixes. In this work an ultrasound-

assisted dispersive liquid-liquid microextraction method (US-DLLME) was developed for the
extraction and preconcentration of chlorpyrifos prior to its determination by ion mobility
spectrometry (IMS). The laboratory factor affecting the extraction efficiency such as pH, type and
volume of extraction solvent, ultrasound time, centrifuge time, ionic strength and volume of
aqueous phase were examined and optimized. Under the optimum conditions, the calibration curve
was linear in the range of 15 — 350 ug L' (R? = 0.9995). Limit of detection (LOD) based on 3Sy/m
(where m is the slope of calibration graph and Sy, is the standard deviation of blank solution) was
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obtained 5 pg L!. The developed US-DLLME procedure was successfully employed for the
determination of chlorpyrifos in tap water and well water samples. The accuracy of the proposed
method was examined through the relative recovery determination by spiking the real samples
with two levels of chlorpyrifos. The results of this analysis showed that the calculated recoveries

were obtained from 94 to 101.7%.
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with thiocyanate (SCN") as a chelating agent for formation of Mo(SCN)s in acidic medium. An
appropriate mixture of acetone and 1-undecanol was rapidly injected into an aqueous sample and
the color red complex of molybdenum is then extracted with 1-undecanol. After centrifugation,
the test tube was cooled for 5 min and the solidified 1-undecanol drop formed on the top of the
solution was transferred into a micro-cuvette to be determined by UV-Vis spectrophotometry.
Absorbance of the complex was measured at 470 nm. Several important relevant parameters such
as the amount of 1-undecanol and acetone, concentration of sulfuric acid and extraction time have
been investigated. Under optimum operating conditions, the calibration curve was plotted which
was linear in the concentration range of 12 to 100 ng mL! of Mo. The limit of detection (LOD) of
the method was obtained to be 3.8 ng mL™! based on 3sb/m. The relative standard deviation
(RSD%) of the method was found to be 3.3% for ten replicate measurement.The proposed method
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has been successfully applied for the determination of the Molybdenum in tap and well water
samples with recoveries in the range of 95-103%.
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electronics, catalysis, photography and imaging due to its unique chemical and physical
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antibacterial cream or antibiotic coating on medical devices such as catheters owing to its

ing

antibacterial properties. However, silver can coordinate with some metabolites including
imidazole, carboxyl, amino and thiol functional groups in proteins/enzymes. Hence, it can be
deactivate protein/enzyme function in the human body which can cause many symptoms and
diseases. Therefore, development of a simple, sensitive, fast and selective analytical method
for monitoring of silver concentration in environment and human body is great of attention.
Currently, determination of silver is based on conventional techniques such as inductively
coupled plasma optical emission spectrometry, atomic absorption/emission spectroscopy,
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inductively coupled plasma-mass spectrometry, surface-enhanced Raman spectroscopy,
electrochemical and microextraction methods and fluorescence spectroscopy.
In this work, a new Schiff base named as 1-benzylidene thiosemicarbazide (KH1) was
successfully synthesized and was used as a sensitive and selective chemosensor for
determination of trace amount of silver ion (Ag"). The fluorescence intensity enhanced by
increasing silver ion concentration at 351 nm. Experimental parameters affecting the
ncentration of KHI1, temperature and
&ynthesized probe exhibited good

,Na*, K", Cd*", Ba**, Cr’*, Zn?",

fluorescence intensity such as p

reaction time were studied and o
selectivity for Ag" compared to o
Cu?", Ni**, Ca?*, AI’**, Fe*', Hg", solution.
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Abstract: Methylene blue is th
Inhalation of this compound ¢
can cause permanent damage to umans and animals, local burns, nausea
and vomiting, increased sweating,fnental disorders and methemoglobinemia. Effluents
containing dyes such as methylene blue are hazardous to ecosystems and public_health;
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In the current work, for the first time, vanadium oxide / carbon nanocom osite has been used as
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of methylene blue dye from aqueous media was studied. In manner, effect of various
parameters such as pH, adsorbent amount, contact time and solution concentration on the removal
of methylene blue were examined. The results show that the maximum amount of was observed at
pH 3.0 and 60 min. Also, the maximum amount of adsorption capacity is 0.4 mg / g. On the other
hanf, different adsorption isotherms were implemented for analysis of experimental data. In this
way, Langmuir model presented best fitted lines which shows the monolayer adsorption process
and the presence of specific homogeneous site within the adsorbent.

to dye cotton, wool and silk.
s, while direct exposure to it
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Abstract: morphine (MO) is one of the rjfost widely used drugs in the world, and its timely and accurate

identification is of particular importance [1]. This stud

w and simple colorimetric m = d for
sensitive isual c u er n artic ru 0
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color change from yellow to smoky, which can be detected by the naked €ye [7]. To evaluate the LOD level

and quantitative measurement of MO, different concentrations of MO were prepared and analyzed with a

synthesized nanosensor [8] [9].
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analyzes. [3] To the best of our knowledge, this is the higher the concentratlon of the drug caused

to the more discoloration [4].

The bonding interactions between the nanosensor and MA cause AgNPs to accumulate, resulting
in a color change from yellow to brown, which can be detected by the naked eye[6]. To evaluate
the LOD level and quantitative measurement of MA, [7] different concentrations of MA were

prepared and analyzed with a synthesized nanosensor [8] [9].
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adsorption trap (INCAT) device. The surface morphology, sorption characteristics, and structure
of the MnO»/CNSs@PPy nanocomposite were characterized using scanning electron microscopy
(SEM), energy dispersive X-ray analysis (EDX), nitrogen absorption by the Brunauer-Emmett-
Teller (BET) method, dynamic light scattering (DLS) size distribution, and Fourier-transform
infrared spectrometry (FT-IR). The INCAT tool was coupled with GC-FID and applied for
dynamic headspace perconcentration and determination of linear alkyl benzenes (LABs) in

wastewater samples. Optimization of the main effective experimental variables of the proposed

193



method was carried out using a central composite design (CCD) based on response surface
methodology (RSM). Under the optimal conditions, the limits of detection (LODs) and limits of
quantification (LOQs) were 0.5-1.0 and 10-15 ng mL"!, respectively, and the calibration plots were
linear over the range of 0.015-10 pg mL-1.The relative standard deviations (RSDs%) for intra-
day, inter-day, and inter-INCAT precision were calculated to be 6.5, 11.7, and 15.2%, respectively.
The developed technique was employed successfully for the extraction and determination of LABs

in water and wastewater samples ery values ranging from 92-109%. The

superiority of the adsorbent for sep ion of LABs was demonstrated by its

comparison with other INCAT too 1s used more than 90 times without

significant change in its extraction
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Abstract: SrTiO3 as a perovskite structure has low cost, excellent stability, long service life, large
surface area, low toxicity, and high photocatalyst activity.! Recently the studies are achieved the
distinctive photocatalyst with memory effect, which can retain catalyst performance in the dark.
Photocatalysts with memory effect recently have attracted a lot of attention for their ability to
retain excellent catalytic efficiency in the dark.” Electron storage capacity limited, as a result the
activities of photocatalyst with memory effect are low.? Thus, SrTiOs doping with cations such as
Ag can alter electronic properties which have the capacity to storage electrons increases
photocatalytic activity. In this study, we prepared sonochemical method for synthesis of Ag doped
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SrTiOs to investigate the photocatalytic with memory effect to degradation the dye. We fabricated
Ag doped SrTiOs; nanophotocatalyst by doping SrTiO; with Ag. Ag doped SrTiO;
nanophotocatalyst performed very well in degradation the dye pollutant under light and post-
[llumination. The effect of temperature, pH, amount of nanophotocatalytic material and
concentration of dye solution on the efficiency of photocatalytic activity was examined. Ag doped
SrTiO3 nanophotocatalyst were characterized by X-ray diffraction (XRD), ultraviolet-visible
diffuse reflection spectroscopy (UV-vis), transmission electron microscopy (TEM), scanning
electron microscopy (SEM), Fourier transform infrared spectroscopy (FT-IR).
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) with the addition of Pistacia vera tract under atmospherlc
conditions. The synthesis of iron oxide nanoparticles was confirmed by systematic
characterization using UV, FTIR, XRD, FESEM and EDX studies The synthesized nanoparticles

showed moderate antibacterial activity against E.Coli bacterial strain.
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nanocompos1tes apphcable in many fields such as the environment. Recently photocatalyst w1th
memory effect has appreciable attention because of the unique talent to keep the catalytic
efficiency in dark conditions.>** Post-illumination catalytic memory achieves the degradation of
dye in the dark.** The nanocomposite photocatalyst could store a portion of its photoactivity via
photogenerated electrons under visible light irradiation and then release the electrons again in the
dark. Graphitic carbon nitride (g-C3N4) as efficient photocatalyst and strontium titanate (SrTiO3)
as super capacitor (perovskite structure) have relatively unique physiochemical properties, large
surface area, low price, and long service life, ease of synthesis, product scalability, controllable
bandgap properties, low toxicity, and high photocatalytic activity and unique optical-electronic
properties. > In this study, we investigated the sonochemical method for the synthesis of visible
light-activated nanocomposite photocatalyst with SrTiO3; and g-C3N4. As-prepared SrTiO3/g-C3Ny
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reduced bandgap meanwhile activated under visible light and used as a supercapacitor electrode
material. The hybrid nanocomposite SrTiO3/g-C3N4 shows an improved photocatalytic activity
and photocatalyst response under visible light irradiation and dark condition. Also, we examined
effects of pH, temperature, amount of nanocomposite photocatalytic material and concentration of
dye solution. The results obtained in this study show that nanocomposite photocatalyst SrTiOs/g-
C3N4 can degrade the dye pollutant. The as-prepared SrTiOs3/g-C3N4 nanocomposites were
characterized by X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FT-IR),

scanning electron microscopy (SEM), transmission electron microscopy (TEM), ultraviolet-visible
diffuse reflection spectroscopy (UV—d
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(FTIR) spectroscopy, scanning electron microscope( FESEM) and  ultraviolet-visible
spectrophotometer (UV-Vis) . The antibacterial potential of ZnO NPs was examined by paper disc
diffusion method against two clinical strains of Escherichia coli (E. coli) based on the zone of
inhibition and minimal inhibitory indices (MIC). Change in color of the reaction mixture from
brown to white indicated the formation of ZnO NPs. UV peaks at 320 nm , and XRD pattern
matching that of JCPDS card for ZnO confirmed the presence of pure ZnO NPs. FTIR further
confirmed the presence of bioactive functional groups involved in the reduction of bulk zinc
sulphate to ZnO NPs. SEM analysis displayed the shape of NPs to be spherical whereas showed
their size range from 30 to 78 nm.
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Figure 1. Synthesis of tetrahydrobe pyran compounds using HPA @ g-C3N4 nanocatalyst
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reaction conditions, use of non-toxic catalyst, high efficiency of products. Also, the catalyst can

be easily and effectively recovered without Loss of catalyst activity can be reused.
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Abstract: A group of quaternary a
herbicides and anticholinergic drugs

compounds, also known as quats, have been used as
. Among quats, paraquat (PQ) is a very quick acting

dissolved in the membrane organic phase to form a neutral ion pair complex [5]. From this
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(IP-SBME) was introduced. In this two phase process, an anionic surfactant (SDS) was added
initially into the donor solution to form a hydrophobic ion pair with the cationic analyte.
Thereupon, the ion pair formed was enriched into organic solvent immobilized in the pores and
lumen of the HF (toluene) and finally back washed with methanol. At optimum conditions, value
of variables were set as pH 6, concentration of SDS 4 mM, stirring rate of 400 rpm, time of
extraction 15 min, without addition of salt. Under the optimized extraction conditions, the method
showed a good linear dynamic range (1-2000 ugL!) with a lower limit of detection (0.3 ugL!) and
excellent preconcentration factor (PF =355.34). Finally, the proposed method was successfully
applied for the determination of PQ in soil samples.
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Abstract: Removing colored contz output of various industries (such

as textile and paint) is the main co tion. Regardless that the presence
of such pollutants creates an unple y cause irreversible threats to flora

and fauna. For example, accumul 1 water resources may disrupt the

advanced oxidation processes (AOPs) are useful methods for the removal of various contaminants,
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aqueous solution by Photo-Fenton (UV/Fe?'/H,0,). Effect of four operational variables viz. initial

dye concentration, FeoO3 amount, pH, and time was studied in Photo-Fenton process. Modeling
and optimization of process was studied using response surface methodology (RSM). Comparing
of the theoretical and experimental results showed that the results are in good agreement with each
other, which is supported by analysis of variance (ANOVA). Two and three-dimensional graphs
(contours and response surfaces) were used to assess the interaction between operational

parameters. The findings demonstrated that, removal efficiency decreased with increasing of initial
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dye concentration, while it increased with increasing of Fe,O3 and H,O, amounts. It also turned

out that, removal efficiency increased with increasing of pH and irradiation time.
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Abstract Every year, about hal more (40-70%) of marjne crustacea espe ially so,uth sea
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skin, as valuable wastes can be used to synthesize substances such as chitin and chitosan. Among
the mentioned lesions, 20 to 30% of the external skeleton of these aquatic animals, especially
crustaceans, is chitin. It is worth mentioning that, this substance is present in the structure of many
edible fungi as well as plants such as yeasts and insect cuticles. By removing the acetyl groups in
the chitin molecule, its most important derivative, chitosan, can be synthesized. This process was
first developed by Rouget in 1859 through the base deacetylation of the chitin in the presence of
potassium hydroxide, leading to the conversion of acetyl amine groups in chitin to amine agents
and the eventual discovery of chitosan. Today, according to the contract, the number of acetyl
groups in the chain determines the difference between these two polymers, and according to this
contract, the presence of 50% of amide groups is considered as the boundary between chitin and
chitosan, ie polymers with less than 50% are called chitin and more than 50% is called chitosan.
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Important parameters such as degree of acetylation, molecular weight and crystallinity can affect
the physical and chemical properties of chitin and chitosan. [1-4]

Currently, the most important source for economically viable extraction of chitosan is the
crustaceans of marine such as shrimp, crabs and krill. Chitosan can be used in the release of drugs,
hemodialysis, artificial skin, meat and dairy additives, the chelating agent of heavy metal ions in
wastewater treatment, and the separation of nucleic acid in thin layer chromatography. Also, due
to a large number of functional groups in chitosan, it is possible to mix this polymer with a wide
range of polymers. [5-7]

acterize chitosan from different shells
mples through HNMR, XRD, FE-

The purpose of this report is to pr
of Bushehr marine shrimp and co
SEM, and FT-IR spectroscopy.
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to absorb and retain a large amount of water in aqueous solutions [1]. SAPs are a unique class of
three-dimensional cross-linked polymeric networks and are used in various fields [2]. In this study,
modified salep with polyacrylamide was used as a superabsorbent. Free radical polymerization
and reversible addition fragmentation polymerization methods were applied to modified salep [3].
Polyacrylamide was cross-linked by a curing agent and the obtained hydrogel had better strength
and the water absorption capacity increased. Swelling measurements show that the water
absorption rate has increased to 3020 %. the characterization will also be done by FT-IR, SEM,
TEM, TGA, ... analysis.

N
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Abstract: Formaldehyde is a toxic and dangerous compound that is considered as one of the
carcinogenic and mutagenic agents in organisms [1]. Formaldehyde is used in many industrial
activities such as the production of adhesives and resins, paper, and pharmaceuticals [2-4]. The
toxicity of formaldehyde to microorganisms limited its removal by aerobic biological methods. In
this study, the ability of the alga Chlorella Vulgaris in removal of formaldehyde was investigated.
In this regard, Chlorella Vulgaris was grown in a sterile B.G.11 medium. It was then centrifuged;
the algae were separated from the culture medium and rinsed several times with distilled water.
The amount of formaldehyde was measured by the spectrophotometry method. Parameters
affecting the removal of formaldehyde such as contact time, temperature, and pH have been
211



investigated and optimized. The sorption isotherms and analytic kinetics with biosorbent were
investigated using linear and nonlinear regression. Under the optimized pH of 6.0, Chlorella
Vulgaris Microalgae was able to remove 98 % of formaldehyde within 10 minutes. The
equilibrium sorption experiments were evaluated by Langmuir, Freundlich, Tempkin, and
Dubinin-Raduskovich isotherm models. The sorption kinetic were studied by pseudo-first-order,
pseudo second order, Elovich, and intra-particle diffusion. The sorption isotherm followed
Langmuir isotherm and the kinetics of the sorption followed the pseudo-second-order model. The
maximum monolayer sorption capacity of Chlorella Vulgaris based on Langmuir model was found
to be 158 mg g!. Rapid and relative - of natural and untreated Chlorella Vulgaris
Microalgae is the main advantage ¢ astewater treatment.
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Abstract: In this study, Dispersive liquid-liquid microextraction (DLLME) combined with High
performance liquid chromatography-Multichannel Fluorescence detector (HPLC-FLD) as a simple, fast and
inexpensive method have been optimized in order to develop a standard method for determination of
polycyclic aromatic hydrocarbons (PAHs) in water samples. In the optimum condition, 6mL of extraction
mixture contains aceton (disperser solvet) and dichloroethylene (extractor solvent) (50:1) are rapidly
injected into the sample (30.00 mL) containing 1 mL of NaCl solution (10 w/v%). Therefore, a cloudy

solution is formed. After centrifuging, the sedimented phase were transferred into a vial and evaporated at
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35°C under nitrogen atmosphere. Thereafter, 200 pL acetonitrile is added to the vial, the obtained solution
evaluated using HPLC-FLD. Under the optimum condition, it was possible to measure 14 PAHs
compounds. The linear ranges for most compounds are in the range 0.5-0.5 pgL"'.The recovery rate is
between 65% -94% and the quantitative detection limit (LOQ) is in the range of 0.003-0.12 pgL"'. The
relative standard deviation (RSD%) in the concentration of 0.7 pgL"' of PAHs were 4.5-7.7% (n=3). The
method was validated by simultaneous testing of a spiked sample with the standard method (ISIRI 9387-2)

and the mean results were compared using t-test. The extraction method was also coupled with gas

chromatography-Mass spectrometer erformance and robustness. Finally, the

optimized method was used to measur Hs in 40 water samples. The proposed
procedure is can be developed to dete order to standardization the method,
its precision including repeatability a robustness were tested.
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Abstrac: Viruses represent one of the leading causes of disease and death worldwide. Viral and
Bacterial contamination of touch surfaces allows for transmission of pathogens leading to
increased risk of infection. Virus infections pose significant global health challenges, In the
present, nanoscale materials have emerged as novel antiviral agents for the possibilities offered by
their unique chemical and physical properties. viruses spread through direct person-to-person
contact and/or indirect contact via virus-containing airborne droplets or contaminated surfaces of
objects such as floors, handrails, touch panel/buttons, or furniture.! Therefore, antiviral chemicals

and/or materials are useful for protecting against the spread of pandemic-scale viruses. These
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chemicals deactivate viruses by denaturising their proteins.? Here, we report a series of
nanoparticles for antiviral activity using the herpes simplex virus type 1. We have identified Au-
Doped Ag Nanoparticles as a material with the effec antiviral activity which retains its antiviral
activity in liquid form and can therefore be widely used to minimize contamination and microbial
transmission. The synthesized nanoparticles was characterized by powder X-ray diffraction
(XRD), transmission electron microscopy (TEM), scanning electron microscopy (SEM), and

Fourier-transform infrared spectrosg ding to the scanning electron microscope

analysis of Au-Doped Ag Nanop icle size of the was 47.5 nm on the
surface. The virucidal efficacy of A

Simplex Virus type 1 (HSV-1) as

as investigated against the Herpes
c experimental and multiple time
conditions. The antiviral effects AR A G nananarstcl or blocking viral entry activity

I
demonstrated an approximately 3-ERSCEATICHON 10 4 VITUS I8 based log reduction.
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effects of the manufacturing process of fine chemicals, pharmaceuticals, and materials on the
environment. According to the green chemistry principles [1], the “green” catalyst is the one that
can be simply removed from the reaction mixture and reused. In this field, magnetic nanoparticles

have been the focus of great attention as a magnetically separable matrix for catalysts [2].

Also, it is clear that green chemistry not only requires the use of “green” catalyst but also
development of solvent-free reactions is one of the most important research threads in green
chemistry .Solvent-free conditions have advantages, such as simple reactors, easy work-up

procedures, short reaction times and environmentally benignancy [3, 4].
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The present paper explains that this approach allowed us to prepare the most active heterogeneous
vanadium catalysts for the selective acetylation of alcohols .The paper also addresses a few
important and interesting aspects of the catalytic reaction such as activity and selectivity for

various substituents at the alcohols; also, recovery and reuse of the catalyst.
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Abstract: Catalysis plays a dynamic role in achieving chemical conversions in an economically
and commercially viable manner and is the foundational pillar of green chemistry as it offers a
clear opportunity to provide realistic solutions to many environmental issues. In the present era,
when pollution is a major problem, the focus is also on placing precincts to the use of conventional,
corrosive and non-recoverable homogeneous catalysts and identifying robust, easy to handle, and

recoverable heterogeneous catalysts. In recent years, magnetic nanoparticles have attracted much
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attention because of their unique magnetic properties and widespread application in different fields
such as mineral separation, magnetic storage devices, catalysis, magnetic refrigeration system, heat
transfer application in drug delivery system, magnetic resonance imaging (MRI), cancer therapy,
and magnetic cell separation [1-3]. The application of magnetite in the field of waste water
treatment is becoming an interesting area of research [4]. Here we prepared a nanocatalyst by
immobilization of the Cu(Il)-L-Histidine complex on magnetic Fe3O4 nanoparticles. Copper (II)
bound to L-histidine is in equilibri gum albumin and may undergo common

n the cell. Cu(Il)/L-His@Fe3O4 as a

exchange which modulates the bi
novel, efficient and green nanocat ly in the synthesis of heterocyclic
compounds. The resulted catalyst olyhydroquinolines as biologically
interesting compounds, polyhydro@ S alinas axbabutaundB i oe of biological activities, such as
antitumor, antibiotic, antipyretic, [0CSIC._dniinvnerion; d vasodilating behavior [5]. The
protocol proves to be efficient and ery easy work-up and reused seven

times without significant loss of catal

edron Lett 54,

ol. 53, pp. 863-867, 2012.
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Abstract: In this study, we prepared a novel proton exchanger membrane based on sulfonated
polystyrene modification with MIL-53(Fe)-(COOH); for application in direct methanol fuel cell.
In these membranes, different amount of MIL-53(Fe)-(COOH), were used to prepare the
membranes. The membrane is characterized by FT-IR, SEM and TGA. Water uptake, proton
conductivity, oxidative resistance, ionic conductivity and methanol permeability are measured to
evaluate its performance in a direct methanol fuel cell with cation exchanger membrane. The SPS-

PE-MIL-53 (1:1:0.25 w:w:w) membrane showed relatively better performance than the other
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membranesThe prepared membranes were used in a fuel cell to evaluate the performance. All
membranes prepared, in the fuel cell performed well, but the SPS-PE-MIL-53 (1:1:0.25 w:w:w)
membrane performed better than other membranes. The DMFC based on SPS-PE-MIL-53
(1:1:0.25 w:w:w) membrane has a maximum peak power density of 22.49 mWecem2 with maximum
current density of 138.46 mAcm™. In general, the prepared membranes performed well than

similar membranes.
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membranes at 80 °C.
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volume of produced wastewater in the oil and gas industry. More than 80% of the wastewater

generated from the oil production process is produced water (PW). PW is a mixture of different
organic and inorganic substances. Since water scarcity is one of the serious problems in the
country, water and wastewater treatment is very important. In this study, a combination of
chemical and biological processes was used to recover water associated with the production of oil
and gas fields for industrial use. Because of the environmental standard, the chemical oxygen
demand (COD) is very important; the COD parameter was used to measure the amount of

wastewater treatment. Turbidity and residual Oil & Grease content were also analyzed. The initial
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values of COD, turbidity, and oil & grease in the wastewater were 3350 mg/L, 25 NTU and 722

mg/L, respectively. In the chemical process, ferric chloride (FeCls) and poly aluminum chloride

(PAC) coagulants were used and the results showed that the FeCl; coagulant had a higher
efficiency with COD, turbidity and O&G removal rates of about 45%, 80%, and 90%, respectively.

In the biological process, extracted and cultured oily-salt-loving microorganisms. Then, the

sequential batch reactor (SBR) method was used, and the combined purification system over a

period of 24 hr. resulted in a remov
amount of Oil & Grease was trace.
can treatment the produced water

the industry.

Keywords: Oily wastewater, Prod
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Ultrafine Polyamide-6 Nanofiber/Nets Membrane for Effective Air Filtration
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Abstract: Particulate matter and spread of COVI SARS-COV 2 are two of

serious
i ; 0 nm) n

regulating the solution concentration, ionization of the solution by addln NaCl and a plylng a
[ Migh g FrOATE bifectiteit o M DESER HEME Vi dd piopies BT S
small pore size, high porosity, and high specific surface area, the resultlng PA-6 NFN membranes
exhibit robust mechanical strength of 12.32 MPa, high filtration efficiency of 99.11% for the 100
nm aerosol particles, low pressure drop of 81Pa, higher quality factor compared to two standard
commercial masks including Three-Ply surgical mask and respirator face mask, combined with
large particle holding capacity of 108 g/m? and ability to maintain conditions 5 filtration cycles for
filtrating ultrafine airborne particles. The diameter of the SARS-CoV-2 ranged from 60 to 140 nm
is considered, therefore PA-6 NFN membranes could preventing dispersal of droplets and reduce
the spread of COVID-19 caused by SARS-CoV-2. In addition, the filtration efficiency calculation
results show that the good agreement with the measurement results. The fabrication of PA-6 NFN
medium makes it a promising candidate for PMo 3 governance at applications including face mask,

protective clothing, clean room and engine intake.
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Keywords: Nano fibers;air filtration; SARS-CoV-2; Filtration fabrics; Engineered textiles;
Technical textiles
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Abstract: Triazine herbicides are o used herbicides and have caused much

concern about their toxic effects Their wide application may cause

pollution to soil, crops, surface wa sources due to their large dosage,
stable chemical property, long resi lubility [1-2]. In the present work,
a new and efficient method for triazine herbicides in water was
developed, using magnetic mesop i iaien ase extraction, followed by high
performance liquid chromatograp orbent was synthesized using an

imidazolium-based ionic liquid as the Firbon source, guanine as the nitrogen source, FeCls as the

mple pH, extraction time, and

volume lutio pti c
extractio icie i zeEt m conditi 5, the
L i g — .25-
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herbicides in river and lake samples, w e efore, the proposed m

allows proper monitoring of trace triazine herbicides in various environmental waters.
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method was used to determine Cr(III) and Cr(VI) in environmental samples. In this regard, various

Dt e s R o s

cathodic and anodic gel membranes (pH 3.0 for both membranes), into the cathodic and anodic
aqueous acceptors (200 pL each, pH 2.0), respectively. After extraction at the optimal conditions
(i.e., voltage: 32 V, extraction time: 22 min), the both compounds were quantified by a cheap and
easy-to-perform reader platform termed as microfluidic paper-based analytical device (UPAD).
The anodic acceptor phase containing Cr(VI) was analyzed directly by puPAD (after adding
diphenylcarbazide — DPC — as a selective colorimetric reagent, to the detection zone). The cathodic
acceptor phase containing Cr(IIl) was mixed with Ce(IV) to oxidize Cr(III) — Cr(VI). Cr(VI) ions
were then analyzed again by pPAD after adding DPC. ImageJ software was used for the
quantitative analysis of pPAD scans based on measuring the intensity of the violet color. The
results showed that high extraction recoveries referred to 87% for Cr(IIl) and 75% for Cr(VI), were
acquired when the low-EEO agarose gel membrane with 5% (w/v) dextrin was used. Also, limits
of detection (LODs) of 0.5 and 0.7 ng mL! for Cr(IIT) and Cr(VI) were obtained, respectively.
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as follow: the initial concentrations of nitrate (expressed as nitrogen): 15 0 mg/mL, the amount of
the adsorbent: 2.0 mg/mL; pH of the sample: 3.0; and the contact time: 20.0 min. Under this
optimal condition, the actual removal result (92.5 + 4.0%) was in good agreement with the
expected value (94.8 £ 5.1%). The adsorption isotherm complied with the Langmuir model
illustrating the considerable mono-layer adsorption capacities for the target ions with qm of 8.7
mg/g. This study revealed which 3D-HND-G leads to improved yield in the nitrate ions
elimination, particularly at acidic media, which was related to the enhanced dispersibility and
larger surface area. The adsorbent was further successfully used for treating tap and underground
water samples. At the present moment, research as grown to modify 3D-HND-G in orders to
increase the potentiality for industrial applications.
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Methyl orange-Functionalized Silver Nanoparticles as A Probe for
Fluorometeric Determination of Arsenic (III) in Water Samples
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Abstract: Arsenic (As) is a high and drinking water [1]. Among

various arsenic species, As (III) and ) are the most important species in natural waters and
its direct exposure is harmful to humans due t

system,

and the

and sensitive analytical procedure for the determination and monitoring of trace level of arsenic
D QR Eal QGRG0 S
analytical procedure have been employed for arsenic determination, of which the most important
are atomic absorption spectrometry, atomic fluorescence spectrometry, UV-Vis
spectrophotometry, inductively coupled plasma along with optical emission spectrometry or mass
spectrometry, cathodic stripping voltammetry and polarography [3]. In this work a simple,
sensitive and rapid fluorometeric method for determination of As (III) was developed using methyl
orange-functionalized silver nanoparticles. By increasing the concentration of arsenic, the
fluorescence intensity was increased. The parameters affecting the fluorescence intensity such as

pH, temperature and reaction time were optimized. Under the optimum conditions, the calibration
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graph was linear over the range of 100-200 ug L™!. The relative standard deviation (R.S.D., n = 5)
was lower than 3%. The method was successfully applied to the determination of trace amount of

As (ITI) in water samples.
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Abstract: Extra residual amounts of organophosphorus pesticides (OPPs) in the body of the living
organisms hve toxic effect on the central nervous system which can lead to paralysis, suffocation,
or even death. Maximum residue levels (mg kg™!) of diazinon and chlorpyrifos in the Cucumber,
Celery, and Zucchini vegetables are 0.01 mg kg'!. Therefore, measurement of in OPPs in
agriculture samples is essential. High porosity and specific surface area of covalent organic
frameworks (COFs) make them suitable compounds in extraction of the analytes. Also schiff base
network-1 (SNW-1) can make interactions with various analytes by H — bonding interaction, n-nt
interaction with nitrogen atoms and Pi. On the other hand, there are amines and hydroxyl groups
in the linear structure of chitosan (CS) which cause this biopolymer to make suitable interactions
with various molecules. In this method, a novel and green magnetic nanocomposite (M-CS-SNW-
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1 nanocomposite) was synthesized and used for extraction and preconcentration of diazinon and
chlorpyrifos pesticides from the vegetable samples. The QUEChERS method was applied for
clean-up and simplify the complex matrix of the real examples before analysis. Separation and
determination of pesticides were done by GC-FID and GC-MS instruments. The optimization
parameters such as pH, sorbent amount, adsorption time, desorption type, desorption time,
desorption eluent, eluent volume, and sample volume were investigated. Under optimum
conditions analytical parameters of the method including limit of detection = 0.008 and 0.01 pg L
!, linear range = 0.04 -500 and 0.07 -500 ug L', relative standard deviation (C=80 pg L', n=4)
= 2.3 and 4.7, and enrichment factor = 65 and 283 were obtained for diazinon and chlorpyrifos,
respectively. The relative recoveriegg afirm the efficiency of the present method
for determination of OPPs pesticid

References

[11 M. M. Khataei, Y. Yamini, M. Ghae
[2] J-M. Liu, S.-W. Lv, X.-Y. Yuan, H.-
[3] G. Li, A. Wen, J. Liu, D. Wu, Y. Wu,

Luralech

Document Processing Solutions

1. 187, pp. 1-9; 2020.
ol. 9, pp. 14247-14253; 2019.
974; 2021.

235



D

The Effect of Structure and Form of TiO: Photocatalyst on The Methylene
Blue Degradation from The Wastewater

R. Hatefi**

“Department of Environmental Geology, Research and Applied Science (ACECR), B.O. Box 19615-1171, Tehran, Iran
Email: raheleh. hatefi@rias.ac.ir

Abstract: Semiconductor photocatalyst reduction w considerable technolog
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was evaluated using XRD, FT-I]ji.ESEM-EDX, and BET methods. The gj impi)rtant variables
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irradiation in 90 min were examined to obtain the optimum conditions for the photocatalytic
process. Also, the photocatalytic efficiency of anatase, rutile, and commercial TiO> was compared
together for photodegradation of methylene blue. The absorbance peaks of FT-IR determined Ti-
O-Ti bond and located in the type IV related to mesopor structure corresponding to [UPAC
classification. The result of FESEM indicated the almost spherical shape and existence of Ti and
O in the particles which are pure. The maximum photocatalytic efficiency of the as-prepared
nanoparticle in methylene blue removal was about 70% under the optimized parameters including
photocatalyst dose of 0.3 g/L, pH =11, temperature =30 °C and dye concentration of 10 mg/L after
90 minutes UVA irradation. The compression among anatase, rutile, and commercial TiO showed
removal amount of anatase is more than rutile for reducing the mesoporous structure in high
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activation temperature. Therefore, the experimental data showed that the as- synthesized
photocatalst is able for industrial wastewater treatment.

Keywords: photodegradation, anatas, rutile, mesopour.
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Photodegradation of Imipramine from Wastewater
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Graphical Abstract

Abstract: The pharmaceutical waste includes significant amounts of toxic pollutants that
needs to treatm ent by using advance{®methods. In this study, the photocatalytic degradatlon of
imipramine in aquatic media was investigated b photocatalyst magnetite

dioxide loaded b raphene quantum dots

efficiency of photocatalytic degr"fgﬁfon was examined to obtain optlmu amet rs that effected

[ én psoiokathly3f aphehtion. Thiditifation péds EXRD|dag With <P 1 S

magnetite, Ti as anatase and graphene quantum dots formation. and TEM analysis of the
prepared nanocomposite indicated the spherical and size of particles. BET results showed
mesoporous structure with desired characteristic. Then, the effect of different variables showed
photocatalyst dose of 0.5 g/l, pH =3, temperature =40 °C for 120 minutes under UV A irradiation
source (9W) were optimized condition. The maximum removal efficiency from real effluent was
about 70% in optimum. Also, the results obtained the major degradation mechanism of imipramine
was direct oxidative decomposition through the photogenerated holes. The kinetic study of
reactions indicated, the photocatalytic decomposition of imipramine followed by the apparent first-
order models under the UVA light irradiation. The results show the synthesized photocatalysts
Fe;04/Ti02/GQDs can be applied in the treatment of industrial effluents containing persistence
organic pollutants under optimal conditions.
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contemporary society. These dy ose a serious threat to human health and the env1r0nment due
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develop sensitive techniques for determmlng these colors in real samples [1].

In general, sample preparation is an important step in separation techniques and
accurate determination of the desired analyte from complex matrices [2]. Among the
sample preparation methods, solid phase micro-extraction (SPME) is more popular.
SPME is found useful for micro-extraction due to its small geometry and simple
operating procedures, simplicity, rapidity, accurate analysis and low consumption of
organic solvent [3].

In the present work, solid phase micro-extraction on a screw (MES) which is a miniaturized form
of in-tube SPME without back pressure, was developed to extract cationic dyes (malachite green,
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methylene blue and rhodamine B) in water samples. The screw was coated with a functionalized
co-polymer as an absorbent. The extracted dyes on the screw was eluted by a suitable eluent.
Separation and determination of the dyes was performed by high performance liquid
chromatography equipped with a UV detection (HPLC-UV). Hence, MES is prepared by
electrophoretic coating sulfonated poly (styrene-co-divinylebenzene) on surface of a screw. Then
it was placed inside a silicon tube to create a channel to pass sample solution through it. Effective
parameters on extraction efficiency of analytes were studied and optimized. Under optimum
conditions, the limit of detection was 0.15 ug L' and calibration curve was liner in the range of
0.5-250 ug L' with a correlation cogfficientareater than 0.98 for all studied cationic dyes. The
inter-day and intra-day precision
method is evaluated as a simple a
103%) for determination of cation
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Abstract: Trace levels of heavy metals are widely spread out in the environment due to industrial
and agricultural processes. The monitoring of these elements in a great variety of environmental
and biological samples is required because of their toxicity. Cadmium is one of the most known
hazardous elements to human health which accumulates in the body mainly in the Kidneys and
Liver. Direct determination of a low level of cadmium with the well-available technique of flame
atomic absorption spectroscopy is not possible due to the complexity of the environmental sample
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as well as the limitation of the instrument detection limit. Thus, a separation and preconcentration
step before its determination is required. Among various microextraction methods reported for the
separation and preconcentration of cadmium ions, solid-phase microextraction (SPME) has the
advantages of reduction of analyzing time, use of less amount of solvent, high preconcentration
factor, ease of manipulation, and simplicity of automation [1-2]. In this study, a new,
environmentally friendly sorbent based on biopolymer was fabricated and applied for thin-film

matrices. Filter paper which is mostly
&d by polyaniline [3]. The resulting

t in TFME of cadmium ions as its

microextraction (TFME) of cadmi

composed of cellulose, a biodegradanaly

positively charged modified filter
anionic complex of Cdl4+2. The so 1 the sorbent by 0.5 mL of sodium
hydroxide (0.5 mol L) and q bad b tlame atad i absorption  spectrometry. Factors
influencing the sorption and desorp "1 0L THE ANIONIC Comie = of cadmium were investigated and
optimized. Under the optimized co ed a linear dynamic range of 0.25-
25 pug L1, a detection limit of 0.06 g™, and an enrichment factor of 200. The relative standard

ug Lt was 3.4%. The

deviation for the determination of cadmium ion
method succ tion
water sa E .
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Abstract: Narcotic drugs in general have been prescribed for their painkiller effects and are known
to be the most widely used analgesics for the treatment and management of moderate to intense
pains. The evaluation of the concentration of these substances in biological samples is extremely
essential as an aid for efficient control of medical treatment, detection of narcotic doping and abuse
prevention [1-3]. This study exhibits for the first time a combination of the electromembrane
extraction (EME) with the corona discharge ion mobility spectrometry (CD-IMS) using the slug
flow microextraction (SFME) between them as a useful tandem microextraction procedure.
Following the workflow, at the first step (EME), target analytes were extracted from the donor
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phase (DP) into the acceptor phase (AP) utilizing an electrical field. After that, the AP was
collected and its pH was adjusted to be used as a DP in the subsequent step (SFME). Then, the
SFME method was performed at appropriate conditions and analytes migrated to the organic
solvent. Finally, the organic solvent was collected and used for the determination of narcotics by
CD-IMS. This coupled method was utilized to quantify narcotics (methamphetamine, methadone,
tramadol, and buprenorphine) in the wastewater samples. Box-Behnken design (BBD) and the

the optimization of effective factors on
&zion, good linearity was obtained in

>0.991. The limit of detection and

response surface methodology (RS

the extraction efficiency. Under th¢
the range of 0.5-750 ng/mL with ¢
and 0.5-0.75 ng/mL, respectively.
%. Also, using EME-SFME/CD-

quantification were achieved in t
The inter-day and intra-day precis
IMS system causes the enrichmenti SSIOrS 10 TISE 1D 10 /7 s and the limit of detection (LOD)

ally, 50 ng/mL and 250 ng/mL of

e 0, Journal nsic
,C.-H 1 of

Dot SR 766I‘—“57rocessmg Soluﬂons

to decrease to 15 times, compared

each narcotic were spiked into the wag Jwater samples.
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Abstract: A new one-pot, two-step, four-component synthesis of bis-benzo[c]pyrano[3,2-
alphenazine derivatives were carried out by reaction of 2-hydroxy-1,4-naphthoquinone, benzene-
1,2-diamine, carbonyl compounds and alkylmalonates using new cupper (II) ions complex of
guanine (2-amino-1H-purin-6(9H)-one) supported into MCM-41 (Cu-guanine-MCM-41)
channels as efficient and heterogeneous catalyst in PEG. The desire products were obtained in
good to excellent yields. The prepared catalyst can be reused for several times without any

significant loss of its catalytic activity.
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Abstract:
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nazme derivatives by one-pot, four-component domino reai n from droxy- ,4-

as an ef

naphthoquinone, benzene-1,2-diamines, 2-hydroxy-1,4-naphthoquinone and carbonyl compounds
in PEG, at 100°C. The Zr-gui-MCM-41 can be recycled four runs without any significant loss of

its catalytic activity.
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Abstract: Organic electrosynthesis is ‘one of the promising methodologies by having important

criteria which is n

toxic or rdou
roducti f
Electrosynthesis covers at least nine priciples of twelve green chemistry principles. Among
[ depréastentiFal phéesind ndileet ofe Grol S e migGthnt i  breatd i) S
synthetic processes with decreased energy consumption and chemical waste. The catalyst is
regenerated at the electrode and only small quantities of the redox reagent are used.
Electrochemical oxidation of amines has a great attention due to industrial importance. Amines
participate in many important biological and chemical reactions and hence are of interest in the
food, corrosion, agrochemicals, pharmaceutical, and other industries. Herein we introduce
triazolinediones as perfect mediatior for efficient amine oxidation. The oxidized form of 4-
phenylurazole (4-phenyl triazolinediones) is highly unstable and ring cleavage occurs due to the

simultaneous presence of both carbonyl and azo moieties. Instability is more critical by the
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presence of electron-withdrawing group in the structure. However, the results reveal
triazolinediones promote a wide range of amine oxidations despite high instability due to fast
chemical kinetic of oxidative ring cleavage. The results of current work indicate that
electrochemical oxidation of urazole in the presence of amine is not a simple electrocatalytic
reaction (EC' (E: electron transfer, C': catalytic chemical reaction)). The voltammogram features
show that reaction proceeds via both EC" and ECE pathways. However, the reactions are strongly

influenced by media and reaction ¢ , the effect of different parameters such

as pH, concentration ratio of amin ct of triazolinedione and amine have

been studied. Moreover, the effect ature of amines were evaluated for

aromatic, aliphatic and benzylic a
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Evaluation of Microbial Electro-Fenton System Performance in Removal of
Tetracycline Antibiotic from Wastewater and Renewable Energy Generation
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Abstract: Microbial electro-Fenton system is a new and green technology that has the ability to
remove resistant organic pollutants due to cathodic Fenton reactions along with the production of
renewable electrical energy through the catabolic activity of microorganisms. The aim of this study
was to evaluate the performance of microbial electro-Fenton system in tetracycline antibiotic
removal as a target contaminant from wastewater and energy generation under the influence of
different electrical circuit conditions. In this study, a two-chambered microbial electron-Fenton
system equipped with anode and cathode electrodes made of carbon felt, Nafion membrane with
2000 mg/L substrate and anaerobic sludge as inoculum was operated in open, closed and short
circuit conditions for 24 hours. During the operation of the reactor, the effect of the type of
electrical circuit on the cathodic removal efficiency of tetracycline and the production of electrical
energy was investigated. Electrical circuit conditions were introduced as important parameters in
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generating electricity and removing contaminants in the cathode. The findings of this study proved
that the efficiency of the microbial electro-Fenton system in tetracycline removal in short circuit
conditions due to increased production of hydrogen peroxide at the cathode, increased compared
to open and closed circuit conditions and the removal efficiency of this pollutant in these
conditions reached 99.04%. In addition, the current density generation in short circuit conditions
improved compared to closed circuit conditions and the voltage of 260 mV, the power density of
93.13 mW/m? in the current density of 695 mA/m? were obtained in short circuit conditions. The
results of this study showed that the mlcroblal electro-Fenton system can be a suitable technology
for clean and renewable electricity simultaneous removal of various organic
pollutants from the wastewater in e electrical circuit.

Keywords: Microbial electro-Fent
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Graphene Oxide Doped Soluble Eggshell Membrane Composited to FezO4
Nanoparticles (GO/SEP/ Fe304) as An Efficient Nano-Sorbent for Removal of
Tartrazine
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Abstract: Graphene, a new class of 2D Parbon nanomaterials with one atom thickness, has attracted

considerable attention in recent years [1]. Egg ne is a cheap, green an

qu in :
being us tics, dst n nd texti
lyzes aller s. [E88e pr th.

[ B - iasipey e HEED podis i, yascrigh oy adsiets T o

concentration of the dye, temperature and adsorbent doge havé been studied. Results were

analyzed by the Frundlich and Langmuir equation at different temperatures and determined the
characteristic parameters of each adsorbtion isotherm. The adsorbtion process has been found
thermodynamic parameters. Gibb's free energy (AG°®), change in enthalpy (AH®) and change in
entropy (AS°) have been calculated. By rate expression and treatment of date in has been
established that the adsorbtion of Tartrazine over han feathers follows a first - order kinetics and a

film diffusion mechanism operaters at all the temperatures.
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Facilitated Transport of Bi(III) Through A Bulk Liquid Membrane with
Aliquat 336 as A Carrier
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) feed phase, 10 mL; (M) liquid membrane, 20 mL; (R)receiving
phase, 5mL.

Experimental set-up for the transport experi

Abstract: Bismuth is con51dered as an enviro

in different samples. Flame atomic absorption spectrometry has the

Dm;m@ (ot Ttk bt hakbcahoc e Rt et ) S

improve the detectability of FAAS [2]. The use of liquid membranes containing specific metal ion
carriers offers for selective separation and concentration of the metal ions from aqueous solutions
[3]. In this work Aliquat336 was used as a highly efficient carrier for the transport of bismuth ions
through a chloroform bulk liquid membrane. The transport yield of bismuth ions (pH = 3) through
a chloroform solution of Aliquat 336 (0.035 mol L) into the receiving phase (sodium chloride
0.05 M) in the stirring rate 400 rpm was found to be 100+ 2 % after 4 h. The selectivity and
efficiency of bismuth transport from solution containing a competing ion was investigated. Results
showed that the interfering effect of the various ions tested was negligible. Under the optimum
conditions the limit of detection (LOD) and enhancement factor (EF) were 0.00303 ugL!' and 147
respectively. This method was successfully applied to the determination of Bi (III) ions in waste
water, samples.
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oxidation in direct ethanol fuel cells are faced to considerable challenges thanks to their poor
performance and CO like intermediates poisoning tolerance at anode surface. Therefore
researchers are searching for new electrocatalysts within the the ethanol oxidation. During this
study, Pt-loaded Ni-doped nitrogen-rich graphitic nanotube (Pt/Ni@GRNT) was synthesized
employing a two-step procedure where the precursors were 1st refluxed to make a supramolecular
assembly followed by a pyrolysis and leaching stage to form nanotubes. Thus, Pt was loaded on

the outer surface of nanotube by an ultrasound assisted procedure. In order to confirm the right
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preparation of Pt/Ni@GRNT, it was characterized by FE-SEM, FT-IR spectroscopy and X-ray
diffraction (XRD). Several electrochemical techniques like cyclic voltammetry (CV), and
chronoamperometry (CA) were used to evaluate the oxidation of ethanol. Both CA and CV results
highlight that Pt/Ni@GRNT exhibits improved electrocatalytic activity and stability towards
ethanol oxidation. The Pt/Ni@GRNT electrocatalyst has excellent potential for application in

W)catalyst, ethanol oxidation

ethanol fuel cells.

Keywords: platinum nanoparticles

reaction.
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one type of AOP process that has recently een applle for de dlng organic dyes . In this
research, Zn-doped Y»0s coated biosilica nanostructures with variable Zn>" contents were
synthesized by a facile hydrothermal technique. The products were characterized by means of
energy dispersive X-ray photoelectron spectroscopy (EDX), scanning electron microscopy (SEM),
X-ray diffraction (XRD), Brunauer-Emmett-Teller (BET), UV-Vis diffuse reflectance
spectroscopy, and photoluminescence spectroscopy techniques. As claimed by XRD, the particles
were crystallized excellently and attributed to the cubic phase of Y203. The cell parameters of the

synthesized materials were calculated from the XRD patterns. With increasing dopant content (x),
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a, b and c parameter for Zn>* increases . High porosity and the surface morphology of diatom can
be employed as the template to enhance potential of functional materials. The diameter of these
particles in case of 8% Zn-doped Y20s-coated with biosilica is around 20-65nm. . Changing the
mass ratio of the substrate—diatomite and the coating material-doped-Y>Os3 controls the thickness
of the coating layers. The influence of substitution of Zn?* ions into Y03 lattice caused a redshift
in the absorbance and a decrease in the bandgap of as-prepared coated compounds. The pore

volume and BET specific surface arg coated diatomite is greater than uncoated

biosilica. The photocatalytic act specimens were evaluated for the

degradation of Reactive Red 43. per content of Zn>" ion had much
better catalytic performance comp For diatom coated 8 % Zn-doped
Y203 nanoparticles, the highest d s achieved. The effect of various
specifications like ultrasonic pow@ VATIONS SCavenser_diisatalyst amount was explored. The
results revealed that diatomite coa ttrium oxide nanoparticles can be

utilized in various experimental cycleg ¥ith no significant drop in photocatalytic activity.

. R. i i Materials
Research 7
R. i ay Kho strial

vol. 34, pp. 41-50,

NHamnabardY Hamfeh ami and ' W oo at eria ls etter, vol. 59-257, 015
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Design and Fabrication of Optical Sensor by Immobilization of Natural
Reagents on The Sol-Gel Monolith for pH Determination

F. Khodaei, S. Nouroozi*, A. Zamani
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Abstract: Due to importance of pH melsurement in different aqueous environments and its effects

on living creatures [ 1-3]. Therefore, in this study, resent a new, simple, sens

itie and
inexpens naly ed i e pHm ent. T 1
i 1 etr S "
aq sen ectral piiirties
i pec ot i ; bl htion
nm for purple cabbage an nm for red beetroot). The etfective variables
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molding type of the monolith were studied and optimized. The response times of the purple
cabbage and red beet pigments doped sensors are obtained less than 20 and 30 seconds and linear
ranges are obtained in the pH range of 2.00 to 11.00 and 8.00 to 12.00 respectively. The relative
standard deviation of both sensors with 7 repetitions is less than 1% .
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Electrosynthesis Of ZnFe;O4 Nanoparticles in An External Magnetic Field
and Its Use as Adsorbent in The Removal of Dyes
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Abstract: In this study, zinc fe (ZnFe204) were prepared in an

electrochemical cell consists of s inc/iron anode under an external
magnetic field, supplied by using ets arranged parallel to each other
and perpendicular to the surface o was a solution of CTAB 0.04 M.

The current density was optimized rticles have been characterized by

solutionsfhich i
of dyes il ater
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time, and concentration of dye were investigated. The results showed at pH 6 -7 in 90 minutes,

with 3 mg.ml" adsorbent, the color of the crystal violet was removed at concentrations less than 8
mg.L! from water solutions. The removal mechanism is more consistent with the pseudo-second
order kinetic model and by the Freundlich isotherm which shows multilayer and chemical
absorption of dye on the adsorbent [3]. Based on the data of the present investigation, the
biocompatible, environment-friendly, and low-cost ZnFe>O4 nanoparticles can find potential

applications in wastewater treatment.
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Application of Artificial Neural Network to Modeling of Removal of TZ Dye
Contaminant with HDA Modified Mt Adsorbent
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Abstract: Artificial neural networks arf”a powerful and modern modeling tool, especially in cases

where the relationship between data is unclear.In ay the biological nervou

works to i

removal from indu i sue in t
essestfor Predicti vio chan
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of montmorillonite (MT) modified by surfactant hexadecylamlne (HDA) and the effect of

surfactant concentration and adsorption concentration, pH, temperature and Time, modeling and
optimization with artificial neural networks .In the neural network designed using the error
propagation algorithm and the reduction gradient method as a learning method and with the Adam
optimizer function, the multilayer perceptron model has a data-based approach, the best Relu
activator function with three hidden layers with 40,40 and 30 neurons, with 1200 epoche were

determined and the best results were obtained with correlation coefficient of 0.94 and mean squares
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error of 0.0004. The results showed an acceptable correlation between neural network modeling

and laboratory results.
Keywords: Artificial Neural Networks, Neurons, Multilayer Perceptron, Montmorillonite.
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Fabrication of Antibacterial Nanocomposite Membrane Based on PVC
Polymer
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Abstract The significance of; me rocesses for the treatment of waste and drinking water is
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membranes will be in extensive use in water treatment processes. Recently, the number of
industrial applications has gained increasing interest. The use of antibacterial membranes in
separation processes stands out owing to their considerable environmental and economic
advantages. However, the evaluation of new materials for membrane fabrication opens up the
opportunity for further related processes development. The composite membranes represent the
essential properties of organic polymeric matrix and inorganic fillers and put forward specific
advantages for the fabrication of new membranes with suitable separation performance. In this
study, antibacterial nanocomposite membranes based on polyvinyl chloride polymer and silver
nanoparticles were prepared using phase inversion method (immersion). For antibacterial
membranes preparation, Pseudomonas bacteria were synthesized and used for antibacterial activity
by weight percentage 0.25, 0.5 and 1 in the mixtures. These mixtures were then immersed in a
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non-solvent bath (distilled water) after being pulled by a film applicator. DLS nanoparticle
analyzer was used to detect nanoparticles and particles size. Also to identify silver nanoparticles
in membranes structure, X-ray diffraction (XRD) spectroscopy was used. To evaluate the
antibacterial properties of the membranes Disk test was used using Escherichia coli (E. coli) as a
gram-negative bacterium and Staphylococcus aureus (S. aureus) as a gram-positive bacterium. To
test the performance of the fabricated membranes, the flow rate was measured and the rejection
test was performed. After determining the presence of nanoparticles in the membrane structure,
the DLS nanoparticle analyzer determined the size of the synthesized nanoparticles under optimal

conditions between 0.46 and 0.54 n and antibacterial properties of membranes
&ch increasing silver nanoparticles.

against gram-positive and gram-n
ver Nanoparticles, Antibacterial

Keywords: Membrane, Nanocomp
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Phosphorus Containing ZnO Microparticles Synthesized and Studying
Physico-Chemical Features
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CuO
—SmFeO3

20 1 —CuO (10 wt%) § ——CuO (10 wt%)/SmFeO3

Abstract: The semiconductor metal Joxides such as TiO;, ZnO, CuO and SmFeO; reveal
appropriate photocatalytic activities due to thei : electronic properties, | ost,
chemical ility -toxicity [1 i ergvskite met. ide w

A hybrid

: -IR, TEM,
e stal fEDeEl igfFarcy ks tlyi e@ (ge~|
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nanocrystal indicated the lattice planes of (101), (111), (200), (121), (002), (112), (220), (202),
(212), (311), (123) and (242) attributed to the sharp diffraction peaks are observed at 26=22.82,
25.61, 31.96, 32.66, 34.04, 38.84, 39.85, 46.73, 48.39, 53.27, 59.11 and 68.50°, respectively. All
of diffraction peaks were in excellent accordance with the standard XRD pattern of SmFeO3
(JCPDS card No. 39-1490). The TEM images demonstrated that the SmFeOs; and
SmFeO3/CuO(10wt%) particles were spherical like with average grain sizes of about 50 and 30
nm, respectively. The E; values of SmFeO3, CuO, and SmFeO3/CuO(10wt%) were 2.01, 1.32, and
1.81 eV, respectively. The UV-Vis absorption spectra exhibited that the CuO nanoparticles
absorbed visible light in the range of 400-800 nm due to their narrow band gap (Eg=1.32 V) while
SmFeO3 nanoparticles absorbed lower amount of light in the range of 300-600 nm (Eg=2.01 eV).
The SmFeO3;/CuO(10wt%) composite demonstrated the highest visible light absorption in the
269




spectral range of 300-600 nm. Thus, it was anticipated that this material will exhibit the most
remarkable photocatalytic activity.
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RhB dye using 0.15 g SmFeOg/CuO(IOWt%) catalyst at pH=5. The photocatalytic activity was
reached to 100% using 0.05mL of H>O; under the above-mentioned optimized conditions.
Moreover, the optimum SmFeO3/CuO(10wt%) catalyst illustrated 93 and 85% performances for
the degradation of 20 mg/L RhB dye and phenol in presence of 0.05 mL H>O, confirming the
occurrence of both Fenton-like oxidation and photocatalytic mechanisms. The trapping
experiments proved that the hydroxide radicals had a key role in degradation of RhB over the
SmFeO3/CuO(10wt%) nanocomposite photocatalyst. Finally, it could be suggested that the
SmFeOs3/CuO(10wt%) hybrid photocatalyst can find potential applications in industrial water
treatment processes due to it is a highly stable and active sample.
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Theoretical Investigation of Carbonic Anhydrase Enzyme Catalytic Cycle as
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Abstract: The hydration of carbon ide (CO») to bicarbonate ion and proton, a simple but

essential reaction, is catalyzed by a family of ubi

etalloenzymes known as onic
As,
uratect
ween som d hi with
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T, quantum theory of atoms in molecules (QTAIM) and na 1 bond al (NBO). The
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obtained results indicate that the activator molecule participates in proton transfer reactions by
forming CA-activator complexes and enhances the formation of the active species of CA, the zinc
hydroxide species. Moreover, bridging the two water molecules between activators molecules and
CA active site, results in the formation of thermodynamically more stable CA-activator complexes.
The results of our modeling could be useful in examining the long-range proton transfer processes
and evaluating the role of hydrogen-bounded water networks. As CA activators recently emerged

as interesting agents for enhancing cognition, in the management of carbonic anhydrasr
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deficiencies, or for therapy memory, these potent hCA activators may be considered of interest for
in vivo investigations and for possible therapeutic applications. The good agreement between these
theoretical results and the experimental data confirm the accuracy level of our calculations, able
to predict the interaction site of newly designed CAAs, at least with the model active site of the

enzyme.
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Abstract: For many decades, nic
concentration in various foods wa
is now considered a possible esset
certain circumstances. However,
in some soils. Hence the need fo
environmental monitoring has led
[1].The Nickle ion-imprinted pol
dissolving of ternary complex of
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for the sensor with Nickle IIP particles showed a slope 0f 29.2 mV per decade over a concentration
range of 5.0x107% to 1.0x107*M of Nickle is the expected Nernstian slope for the divalent cations.
The limit of detection was 1x107’M Nickle calculated based on the [IUPAC definition. However,
the electrode with the blank membrane showed no response for Ni ion in the concentration range
5.0x107° to 1.0x107*M. The electrode was used in the direct determination of Ni*" in aqueous
solution. Selectivity parameter data for various ions are presented in table .1.

Table.1.Potentiometric selectivity coefficient values, KP'nim

Ml’H—

Na*

K+

Ca2+

Mg2+

Cu2+

Zn2+

KPovim

5%104

6x10+

1x10°3

4x104

1x1073

2x1073
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Abstract Today, adhesive _]Oll’ltS are considered as one of the most w1dely used bondlng methods
D ok R ndmd (AHa DB @omas b kiiin S
desirable appearance. The reduction volatile organic compound (VOC) emissions is one of the
most important issues in the preparation of green adhesives. Epoxy adhesives are one of the most
common reactive adhesives used in solid, liquid and paste forms due to their high mechanical and
chemical resistance. These types of adhesives are used as one-component and two-component. In
this paper, one-component epoxy powder adhesives prepared by solvent evaporation are
investigated. Fourier transform infrared spectroscopy (FTIR), scanning electron microscopy
(SEM) and differential scanning calorimetry (DSC) were used for characterization of this type of

adhesives. Adhesive properties of this green adhesive has been evaluated in terms of the lap shear
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strength using aluminium adherends. The results showed that in one-component powder adhesive
(green adhesive), however the epoxy chains were in contact with imidazole curing agent for long
time (seven years), it was still thermoplastic. Anionic polymerization of epoxy in presence of
imidazole increased the chain length of solid epoxy in one-component powder adhesive so that its
melting temperature is increased. On the other hand, all the epoxy functional groups of one-
component powder adhesive do not participate in the curing reaction with imidazole curing agent.

This green adhesive durability in v ture has also been analysed. The results

indicate that this one-component esents a higher adhesive strength at

curing temperature of 150 °C.
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Biocompatible Adsorbent for Drug Storage and Removal Applications: A
Molecular Dynamics Study
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delivery system (DDS) can prevent drug release into the water by restrlctlng the drugs into MOFs.
In addition, DDS can also reduce the side effects of anticancer drugs while they circulate into the
body [4]; MOFs can be used as filters [5]. In this study, we investigated two anticancer drugs, 5-
fluorouracil (5-FU) and gemcitabine (GEM), diffusion and storage into UiO-66 by molecular
dynamic (MD) simulations. In order to gauge diffusion of 5-FU and GEM into UiO-66, mean
square displacement (MSD) was computed for both promising drugs. MD simulations show an

acceptable adsorption and diffusion of 5-Fu in MOF unlike GEM drug. Adsorption of GEM was
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mostly on exterior sites of UiO-66 due to high diameter of GEM than the diameter of UiO-66

pores.
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t and the most important group o , has'been

found in vertebrates, monocytes, algae, and finally in the cytoplasm of green plants and in some
bacteria. In the present research a new class inhibitors of different carbonic anhydrase (CA)
isoforms are investigated using DFT calculations. The most advantage of DFT method is a
significant increase in computational accuracy without the additional increase in computing time.
The harmonic vibrational frequencies were calculated to confirm that a full optimized structure
correctly corresponds to a local minimum which has only real frequencies. In addition, the

vibrational frequencies have been employed to obtain enthalpies and Gibbs free energies at 298.15
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K and 1.0 atmosphere pressure. All calculated enthalpies were zero-point (ZPE) corrected with
unscaled frequencies. Our results indicate that these kind of inhibitors, inhibited the human
carbonic anhydrase with very different inhibition profiles compared to other inhibitors. According
to calculated results, studied inhibitors are anchored to the non-protein zinc ligand (hydroxyl ion)
by means of a hydrogen bond and an intermediate complex is formed, [(his);Zn(II)(OH)/inhibitor],
which is in good agreement with experimental data. In continue the active form of the CA enzyme

converted to inactive form. Finall O and AIM analysis have been done to

understand the details of interas nhibitors and CA active center in

intermediate complex in solvent p
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Fabrication of Nanofiltration Membrane Based on A Mixture of Poly(vinyl
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Abstract: The global problem of the scarcity of drinking water resources, caused by various
reasons such as pollution from human activities, environmental degradation and climate change,
has affected human life all over the world. One of the best and most effective ways available to
solve this challenge is wastewater treatment. Membrane processes for water treatment plants are
new methods that have been developed over the last fifty years. These new processes have many
advantages, such as low current cost and high efficiency. In a membrane process, there are
generally two phases that are physically separated by a third phase (membrane). The membrane

controls the mass transfer between the two phases. Membranes, which are considered as the heart
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of the membrane process, are prepared with different structures. Nanofiltration is one of the most
widely used membrane processes that has been used in various industrial and commercial fields
and new applications have been planned for it. One of the applications considered for membrane
processes is the separation of different water ions. For example, the purification of drinking and
agricultural water from heavy binary metals, which often cause many environmental problems due
to their toxicity, can be carried out by membrane processes. In this study, using the phase inversion

method, a nanofiltration membrane 2 basis of a mixture of poly(vinyl chloride)

and poly(methyl methacrylate) po trahydrofuran was used as a solvent.

Experimental design method using obtain the optimal membrane and
also FT-IR spectroscopy was used of the desired chemical bonds .In
the experimental design, three ercentage of polymers, solvent
evaporation time and membrane t 1ESS WETE CONSIAETC( ariables and two factors including
flow rate and rejection were consid or response variables. It was found

that the best miscibility ratio of poliiers is 70% poly(vinyl chloride) to 30% poly( methyl

methacrylate) .Also, the desired membrane was oncentration of 14% by waight of
polymersggmlvent gmmp @I I: 0 and : 0
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been used as effective catalyst by controlling the recombination probablllty of produced electron-
hole pairs in semiconductors In this study, Yb-doped PbTe nanoparticles with variable Yb3*
content were synthesized by a simple hydrothermal technique. The synthesized nanoparticles were
characterized by X-ray photoelectron spectroscopy (XPS), scanning electron microscopy (SEM),
and powder X-ray diffraction (XRD). The XRD patterns indicated that the particles were
excellently crystallized due to the cubic PbTe phase. The SEM images certify that the substitution
of Yb into the lattice of PbTe does not change the morphology of PbTe nanoparticles. The SEM
images displayed that the size of the particles was in the range of 20-70 nm. The energy of the
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bandgap of doped-PbTe and PbTe nanoparticles expected from the chief absorption edges of the
UV-Vis diffuse reflectance spectrum. Blue shifts in DRS spectra of PbTe were noticed by
increasing the concentration of the Yb*" ions. The incorporation of Yb** into the PbTe lattice was
confirmed by the XPS technique. The electrical conductance of various Tb-doped PbTe samples
is higher than that for the pure PbTe, and elevates with temperature. The photocatalytic
performance of Yb-doped PbTe compounds was determined as well by Malachite green (MQG)

degradation under visible light irrag ghotocatalytic activity was shown for Yb-

doped CdTe with 0.1mol Yb dopa avengers, the sequence of inhibitory

effect was 1, 4 Benzoquinone > I 1ence of various specifications like
catalyst amount, primary dye cong er were explored. The enhanced
photocatalytic performance can be ansfer between Yb** and PbTe by

introduction of an Yb 4f level.
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restricts its extensive application in the photocatalytic reactions.
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light to the visible area [3]. In this research, a phosphorus containing ZnO photocatalyst containing
1.8 wt.% of phosphorus (ZnO-P1.8%) was successfully synthesized using the hydrothermal
method. The structural, physical and optical properties of the obtained microparticles were
investigated using varied methods including scanning electron microscopy (SEM) image, X-ray
diffraction (XRD), Fourier transform infrared (FT-IR) spectroscopy, ultraviolet-visible diffusion
reflectance spectroscopy (UV-Vis DRS), and photoluminescence (PL) spectroscopy. The SEM
image illustrated that the ZnO-P1.8% had a rod-like morphology so that some rods were joint
together to form a flower-like shape but some of the rods were isolated and exhibited regular
hexagonal and/or conical shapes. The PL spectrum showed six peaks in the range of 400 to 600
nm including a broad peak near 420 nm, three sharp peaks at around 445, 460 and 480 nm along
with two broad peaks at about 530 and 575 nm.
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materials at the surface and oxidize them to low-risk materials [4]. The photocatalytic activity of
the photocatalyst containing 1.8 wt.% of phosphorus, i.e. P-ZnO1.8% sample, was evaluated for
the degradation of Rhodamine B (RhB) under visible light irradiation. The parameters such as pH,
catalyst dosage, contaminant concentration and effect of persulfate as an oxidant were studied. It
was found that the P-ZnO1.8% photocatalyst could destroy 99% of RhB (5 ppm) in 180 min at
pH=7; furthermore, it degraded ~100% of 5 and 10 ppm of the RhB pollutant in 120 and 180 min,
respectively, only by adding 0.01 g of persulfate into the reaction solution. According to the
reusability test, it was proved that after five cycles, the catalyst activity was not highly changed
and it was potentially capable of pollutant degradation.

30 0
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heat storage. due to th1s feature, the use of PCMs in the storage of thermal energy from solar
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fins in the design of structures used in energy storage with the ficlp of PCMs. In two separate
designs, PCM materials were placed in equal volumes in the structure. In the first design, the
material was without a fin and in the second design, with the help of 4 fins, it was placed in the
designed structure with a 90 degree angle. The results showed that the use of fins increased the
melting rate of the material. The results also showed that the presence of fins can increase the heat
transfer rate in PCM materials.

Keywords: PCM, Ansys Fluent, energy storage
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process. Effective factors on the removal efficiency of metronidazole including the initial

metronidazole concentration, contact time, pH, and 0.9 gL"! ZnO stabilized on the stone surface
were investigated. The X-ray diffraction (XRD) studies showed that the synthesized nanomaterials
have hexagonal Wurtzite structure. Also, scanning electron microscopy (SEM) analysis revealed
that the average crystalline size of the synthesized ZnO particles was in the range of 1.9-3.2 nm.
The spectra represented a sharp absorption edge at 390 nm for ZnO nanoparticles corresponding

to band gap of 3.168 eV. The maximum removal efficiency was 98.36% for the synthetic solution
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under a specific condition (pH = 11, reaction time = 90 minutes, ZnO concentration = 0.9 gL!,
and the initial concentration of metronidazole = 10 mgL!). The photocatalytic degradation was
found to follow pseudo-first-order degradation kinetics. Therefore, the ZnO nanoparticles
synthesized by thermal decomposition are suitable and effective photocatalytic materials for
degradation of pharmaceutical contaminants.

Keywords: ZnO, Metronidazole, UV, Nanoparticles, Degrediation
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Graphical Abstract

der,

suitable technique for accurate measuring these compounds. During the last decades, many studies
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sample preparation methods with a high clean up ability. In this way, a lot of extraction techniques
such as solid phase microextraction (SPME) and electromembrane extraction (EME) have been
employed in remarkable number of investigations. As a result of performing two extraction
techniques simultaneously, it could be possible to take advantages of both methods. Hence,
extraction recoveries, preconcentration factors and other noteworthy extraction features such as
ability to clean up through matrix sample could be improved. In this study, Cu/Cr layered double
hydroxid was dispersed in poly (methacrilic acid-coethylene glycol dimethacrylate) (MAA-co-

EGDMA) polymerization mixture and in-situ polymerization was performed in acceptor phase
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channel. Thus, a monolithic composite was formed in the channel. Thereafter, EME-SPME on
chip was developed to extract naproxen, diclofenac and mefenamic acid from various complex
matrices. Likewise, desorbtion step was performed after electromembrane extraction and eluent
was injected into high performance liquid chromatography-UV for separation and determination
of the drugs. Effective parameters on extraction efficiency were optimized and under optimum
conditions, the limit of detections of the mentioned analytes were 0.1-0.25 ng/mL. Linearity of

method was obtained within the 1 L for naproxen and 1-250 ng/mL for

dicofenac and mefenamic acid smination greater than 0.996. Under
the range of 83.34-90.87% which

on of the method is suitable with

evaluation of this method, extractia
corresponded to preconcentration
relative standard deviations lower [ERAXSA JLha matbad B applied for extraction of the drugs

from real saples like as breast milkEESnE Gnd prasma’ and B factory results were obtained.
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the yield of essential oils (EOs) correlate with the amounts of nutrients that are available to plants
[2]. The present study was planned to determine the variations in Zataria multiflora Boiss EO
content in response to green synthesized ZnO NPs. ZnO NPs were synthesized via ultrasonic
irradiations by using the extracts of Punica granatum and Citrus aurantifolia pomaces to evaluate
their foliar application in different concentrations (0, 100 and 300 mgL™') on EO yield and
composition of Z. multiflora in comparison to the Zn-EDTA fertilizer, separately. The Pomaces
were gathered from a juice factory in Jahrom, Fars province (south of Iran). The extracts from each
pomaces were prepared based on previous report [3,4]. The seedlings of Z. multiflora were
produced under greenhouse controlled environment. The seedlings were planted based on a
randomized complete block design. The plants were irrigated at interval of 4 days. 20 days after
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transplanting, ZnO NPs with different concentrations (0 - distilled water, 100 and 300 mgL") were
sprayed on the plants every 10 days. At the end of the plant growth period, the plants were dried
at laboratory condition. After that, the EO was extracted from aerial part of plant using a
Clevenger-type apparatus. Analyses of the volatile oils were carried out by gas chromatography
(GC-FID) and by gas chromatography-mass spectrometry (GC-MS). The biggest amount of EOs
yields were found in ZnO NPs synthesized by Punica pomace and at 300 mgL™! concentration. Zn-
EDTA fertilizer at 100 mgL! concentration was shown the high yield of EO in ZnO NPs
synthesized by Citrus pomace. The predominant component in Z. multiflora EO was linalool in
all of the plants that had received trg yBo the obtained results, the plant responses
to the evaluated ZnO NPs were ne Sar kurces of zinc fertilizer significantly

enhanced oxygenated monoterpens

Keywords: Nanoparticles, Essentia ora, Zinc fertilizer.
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the general public gain more knowledge on environmental pollution. One of the most important
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sources that have high energy capacity and high power capability[1-3]. Great efforts have been
made to design and fabricate low-cost, high-efficiency advanced electrode materials for energy
storage devices such as batteries and high-performance supercapacitors. Choosing organic and
redox-active species that increase the Faradaic charge storage of electrode systems has thus
become a challenge to increase energy density and conductivity[4,5]. To this aim, herein, azure
A/3D graphene aerogel (Az—GA) redox-active electrodes are fabricated via a hydrothermal and

green method. Az links to 3D GA via n—r interactions to form an anode. The new electrodes were

synthesized via a one-step hydrothermal process and electrochemically characterized via cyclic
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voltammetry (CV) and galvanostatic charge-discharge (GCD) measurements. A modified
Hummers’ method was used to synthesize graphene oxide (GO). To prepare Az—GA via a
hydrothermal method, GO (25 mg) was dispersed in water (10 mL) in an ultrasonic bath for 30
min. Then, a specific amount of Az chloride was added into the dispersed GO mixture, which was
then ultrasonicated for a further 30 min, during which time the color of the mixture changed from
light brown to dark blue. Then, urea (500 mg) as a reducing agent was added to the mixture, which

e mixture was transferred into a 50 mL
l6 h. The Az—GA was suspended on

= molecules into the GA structure.

was ultrasonicated for around a furs

Teflon-lined stainless steel autoclaf g has

L]
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substances throughout their lives, even in the womb through maternal contact [1]. They lower
testosterone and cause abnormalities in the male reproductive system and may cause carcinogenic
effects and genetic damage. These substances may enter the environment during production, use
or destruction of products and cause pollution to water, soil and atmosphere [2]. In this work, a
sensitive and efficient electrochemical sensor was introduced and the interacton of four phthalic
acid esters (PAEs) including dibutyl phthalate (DBP), dimethyl phthalate (DMP), di(2-
ethylhexyl) phthalate (DEHP) and dicyclohexyl phthalate (DCHP) in aqueous solutions with this

biosensor was separately investigated by electrochemical impedance spectroscopy (EIS). The
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surface of a copper electrode was modified by azolla paste prepared using azolla powder and the
electroencephalography gel (EEG). For this purpose, sufficient amount of azolla fern was collected
from Anzali wetland, washed by deionized water, dryied and grounded to produce powders with
the particle size of < 74 microns. The azolla powder was characterized by FESEM, TEM, BET,
FT-IR and EDX methods. Determination of PAEs was conducted based on their blocking effect

on the electrode surface for ferrous ions oxidation. Due to the Nyquist plots, the charge transfer
2d eclectrode were 468.8 and 438.7 kQ,
DMP, DEHP and DCHP, Rcr were

resistance (Rct) of bare electrode

respectively. After separately inje

obtained as 563.9, 588.5, 548.7 : By taking a closer look, spatial

hindrance of PAEs play major rol¢ with smaller structure provide the
better point-by-point coverage of > bigger shift in the Rcr. So, the
blocking properties of PAEs was ¢ " irmed,1h¢ 4pove-n s oned results, give us exciting sign

of future opportunity for developin of PAEs. This biosensor will work

based on the Rer shifts versus PAEs ¢ iCentration. It is clear that the small changes in carbonyl

edimetric
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fe of foo Walnut septum ultratine powder was-produced with

steps selecting raw materials, cleaning, drying, freezing, and rapidly placing the frozen walnut
septum in a crusher and then crushing and screening the walnut septum powder. So as to obtained
the walnut septum (WNS) ultrafine powder having crushing granularity being 300 meshes.

In the present study, the efficacy of response surface models was analysed to optimize
experimental conditions for maximum improve of film thickness (FT), Tensile strength (TS),

elongation at break (EB) water vapor permeability (WVP) and oxygen permeability (OP).
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The estimated overall optimum conditions by overlaying the responses of BoxBehnken design of
response surface methodology were found to be FT=0.097+0.005 (chitosan without WNS=
0.101+0.06) TS=29.581+0.381 (13.871+0.631), EB=34.12+2.15 (31.97+1.33), WVP=2.11£0.05
(2.66+0.03)x1071% and OP=0.48+0.05 (1.41+0.04)x10!8

In optimum condition, chitosan films incorporated with WNS showed the strongest antimicrobial
activity and was significantly increased in tensile strength (TS) of film and decreased water vapor

permeability and oxygen permeabil f the film incorporated with WNS was

investigated by Fourier transform i canning electron microscopy (SEM)
an matrix. Surface morphology of

chitosan films with WNS could be

and it was Found WNS was disper
the film with WNS revealed a ho
used as novel food packaging nt antimicrobial and mechanical

properties.
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linear ranges for silver cation and ephedrine are 0.094-0.147 and 11.52-192.45 microloles per liter,
respectively, and their correlation coefficients are 0.9897 and 0.9941, respectively. In addition,
their detection limits were calculated as 0.0001 and 4.06 micromoles per liter

Keywords: Chemical sensors, erythrosine, silver cation, ephedrine
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an important role in cancer treatment, dental crowns, Jewelry, and electronics [1]. Pd(II) is used as
D 65 s @i, an er@l@a@l%SJﬂ@es s bt S
3]. Thus, the determination of iron and palladium in environmental and biological samples is
important and has been attracted much attention.

In this research, A fluorometric nanosensor is designed for the determination of Pd** or Fe** using
nitrogen, sulfur carbon dots (N, S-CDs). The N, S-CDs were synthesized by microwave using
thyme extract as the carbon source and thiourea as the nitrogen and sulfur source. The prepared N,
S-CDs have the strongest excitation/emission peaks at 350/450 nm and a 53% fluorescence
quantum yield. The N, S-CDs were employed as a fluorescent probe for the determination of Pd**
with a linear response in the 0.1-120.0 uM concentration range with the limit of detection (LOD)
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of 0.029 uM. The probe also responds linearly to Fe** in the 0.1-300.0 uM concentration range
with a limit of detection of 0.025 uM. The probe was employed for the determination of Fe**

whole milk powder, serum, and urine samples.
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formation between heavy metal and dithizone ligand, on both s1des of a porous membrane. The

color intensity was graded using a smartphone, exploited as the detection and data processing
system. Different experimental parameters affecting the analytical signal including acid
concentration in sample solution, concentration of ligand, and contact time were studied and
optimized using a multivariate optimization design. Under the optimum conditions, the method
showed a linear dynamic range between 0.5 and 100 ug mL™! with a determination coefficient of
0.9953. The limits of detection and quantification were obtained 0.1 and 0.3 ug mL ™!, respectively .

The method provided a precise determination with relative standard deviations in the range of 4.1—
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5.3% .The seutp was successfully applied for the determination of heavy metals in wastewater,
and tap water samples with spiking recoveries in the ranges of 93—-98%, and 89-97%, respectively.

Keywords: 3D printing, Microfluidic, Smartphone-based colorimetry, Heavy Metals
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Abstract Phosphorus is one of essential elements that is widely applied a a fertilizer in
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drink and food products to prevent the growth of mold and bacteria. However, it has diverse
effects, especially when released into the aquatic environment, by reducing the level of water-
soluble oxygen [1-4]. Thus, fast on-site analysis of phosphate in aquatic ecosystems is a vital
inquiry. In this research, a simple and low-cost microfluidic device was 3D printed and uesed for
field analysis of phosphate in environmental samples. An image-based colorimetric detection
method was used based on the complex formation of phosphate ions with ammonium
heptamolybdate. The influential experimental parameters including pH of sample, reaction time,

and concentration of chromogenic reagent were investigated and optimized using a Box-Behnken
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design (BBD). The calibration curve was linear within 0.1-50 ug mL-! (R>> 0.996) of phosphate.
Total time of each experiment was obtained 8 min. The microfluidic device was successfully
applied for the determination of phosphate in real water samples.

Keywords: 3D printed microfluidic chip; phosphate; environmental samples; Box-Behnken design.
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affinity toward aromatic compounds, particularly polycyclic aromatic hydrocarbons (PAHs). This

effect is significantly improved by doping RGO with nitrogen atoms, resulted in an increase in its
adsorption capacity to PAHs. Herein, nitrogen modified reduced graphene oxide (N-RGO) was
synthesized through a hydrothermal method and packed into a stainless-steel needle for
preparation a needle trap device (NTD). The nanocomposite sorbent was characterized by SEM
and FT-IR spectrometry. The N-RGO packed NTD was used for the extraction of PAHs from
polluted soil samples, followed by GC-FID measurement. Different affecting experimental

variables, including extraction temperature, flow rate, desorption time and desorption temperature
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were studied and optimized using a multivariate optimization design. Under the optimal
conditions, the calibration graphs showed good linearities (R? > 0.99) over the concentration range
0f0.01-1.0 ug g'! for naphthalene, 0.05-1 pug g'! for phenanthrene, 0.02-1 pg g™! for acenaphthene
, 0.04-1 pg ¢! for fluoranthene, and 0.01-1 pg g!' for pyrene. The limits of detection, limits of
quantification and relative standard deviations were found to be in the ranges of 0.05-0.17 ng g1,
0.2-0.6 ng g'! and 9.7-15.4% (n=6), respectively. Finally, the proposed NTD-GC-FID method was
successfully applied for the extractig 2 of PAHs in contaminated soil samples.

PAHs, GC-FID.

Keywords: Nitrogen-Doped Graph
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in the reaction condltlons and can be recovered quickly and reused for at least 5 reaction runs in
the aerobic oxidation reaction condition.

Metal-organic frameworks (MOFs) are crystalline porous compounds formed by metal oxo-
clusters which, connected to polytopic organic linkers[1]This compounds have structural
flexibility, tuneable pore size and, adjustable surface area. These MOFs could be employed in
various fields such as gas separation and adsorption, sensing, drug delivery, catalysis, and
electro/photocatalysts.

The crystal structure of the compound is built up by the 12-connected hexa nuclear clusters of
[Ces04(OH)4]"?* with dicarboxylate (BDC?) linkers, ideal composition of [CecO4(OH)4(BDC)s]
[2].
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MOF with other semiconductors such as spinel-type ferrites as magnetic materials and
photocatalysts, resulting in enhanced chemical stability, recyclability and photocatalytic
performance. the Co-ferrite/MOF structures reusable, owing to the possibility to use an alternative
magnetic field for reviving the nanocomposite [3].

In this work, novel CoFe>04/Ce-Ui0-66 nanocomposites with superparamagnetic properties were
successfully synthesized .The combination of CoFe;Os4 and Ce-UiO-66 leads to a high
photocatalytic activity for aerobic oxidation of aliphatic alcohols to the corresponding aldehydes
under visible light irradiation. More significantly, the Co-ferrite/Ce-MOF nanocomposite can be
easily removed from a reaction meg >hternal magnetic field and able to reuse.

To conclude, oxidation of aliphat
production of industrial chemicals
low selectivity is more challengi
aldehydes. Here we successfully
demonstrated a general, convenie
aerobic oxidation of alcohols unde
Chemical c

Referenc
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[2] Cheng, Y., et al Synthesw of “quasi-Ce-MOF” electrocatalysts for enhanced urea 0x1dat10n reaction
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and precipitation methods: A comparison study of size, structural, and magnetic properties. Journal of
Magnetism and Magnetic Materials, 2014. 371: p. 43-48.
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t principle for the photocatalytic
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In the present study, a simple synthesis approach was applied to prepare the core-shell

Fe304@Si10@SBA3-SO3H mesoporous magnetic nanoparticles (MMNPs-SOzH) as an effective
sorbent for paraquat removal from the aqueous solutions. The characterization of MMNPs-SOzH
was done by XRD, BET, BJH, FT-IR, FE-SEM, VSM, EDX and TEM instruments. The effect of
the influential experimental variables including solution pH, adsorbent amount, contact time and
ionic strength at four levels were optimized in 50 mL solution containing 25 mg L™! paraquat by
Taguchi design method (OA16). Based on the ANOVA results, ionic strength (80.69 %) recognized

as the most important factor contributing to the removal efficiency of paraquat followed by
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adsorbent mass (12.67%), pH of solution (3.52%) and stirring time (0.141%) .The replicate
removal experiments at optimum conditions (sample volume = 50 mL, adsorbent dosage = 0.12 g,
solution pH = 7, ionic strength = without salt addition, contact time = 30 min) confirmed good
removal efficiency as 86.9 %. The four kinetic models for the paraquat adsorption on the MMNPs-
SOs;H were investgated and according to the obtained results, the pseudo-second order kinetic

model was known as the best kinetic model (R? > 0.99, qccal =80.0 mg g!') showing the diffusion

ion onto the porous adsorbent. Adsorption
&emkin, and Dubinin-Radushkevich

juilibrium. Thermodynamic study

appears to play a key role in dete

equilibrium data were investigated
isotherm models for explanation
showed the temperature effects n to obtain the thermodynamic
parameters. The negative AH® and xothermic and spontaneous nature
of paraquat sorption on the surface SEVIMINPS-SUi 1 ncsvative AS® shows a decrease in the
randomness at the interface of sc rogress of sorption process. The

negative E. confirmed the physisorpti¢ ¥process by exothermic nature of adsorption process.

Finally, the applicability of the proposed adsor tion of paraquat from real ous
. Uapaawer taine c
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decreases their reactivity towards the oxidation of organic substrafes.?! In continuing our studies
on hypervalent iodine compounds, 3 herein the synthesis of a nearly water soluble analogue of
iodosylbenzene from iodobenzene diacetate or pre-synthesized non-soluble iodosylbenzene in the
presence of polyvinylpyrrolidone is reported. The oxidant was used as an efficient reagent for
direct, quatitative oxidation of 1,5-dihydroxynaphthalene to Juglone in water, under mild
conditions and a reaction time of ca. 30 min. UV-vis spectrophotometry at the Amax of 1,5-
dihydroxynaphthalene (301 nm, £ = 7664 M-'cm™) or Juglone (427 nm, € = 3811 M-lcm™!) was

used for monitoring the progress of the oxidation reaction. It is noteworthy that in most of previous
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studies, the oxidation of organic compounds with iodosylbenzene was conducted using different

transition metal complexes as the catalysts. [*-7]
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Abstract: This Alcohol industry wastewater is an unwanted residual liquid waste that is generated

during the alcohol production process and the resulting pollution is one of the major environmental
problems. Despite standards for effluent quality, untreated or semi-treated effluents often pollute
water sources. Alcohol distillation wastewater with its own unpleasant odor is a serious threat to
water quality. The constant production of distilleries, on the one hand, and the strict legal
regulations for the disposal of its wastewater, on the other, have necessitated the need to develop
new technologies to create an efficient and economical process to improve the effluent flow of
these factories[1]. One of the best and cheapest methods of industrial wastewater treatment is the
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use of biological processes such as anaerobic reactors (UABR) and aeration reactors. But for
alcoholic wastewater, due to the high percentage of organic and inorganic substances, the presence
of aromatic toxins, especially phenols, stable brown color and low pH, the efficiency of aeration
reactors due to high energy consumption and high oxygen consumption rate is very low. This
process will still be dark, even if it results in significant removal of COD[2]. The color of
melanoidins is hardly affected by conventional biological methods such as methane fermentation

o achieve ideal conditions in this type of
&gned, it can improve the chemical

ental experiments, one treatment

and activated sludge process[3,4],

reactor, but it seems that anaerobi
quality of Winas to some extent .
method alone is not effective and hcesses improves the processes. In
this study, by performing pre-treat rocoagulation method, the effluent
compounds of alcohol factories al mSGHVETEA THIO_STmnics s Shmpounds as much as possible to

facilitate their biological decompc in biological treatment plants. In

designing and constructing a laborat system, comparing the electrocoagulation and proxy

electrocoagulation processes, as well as integratin agulation prophylaxis pro and
o : it d o
i i better resu ..
; consump i ncy

D62.1% and color removal effici 91.94% were obtained. Also the Wgwatei pH rose from
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conductivity was not significant.
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analysis. This step may be the most time-consuming in analysi and affects significantly the
analytical information [1]. Solid phase microextraction (SPME) was developed by Pawliszyn and
his coworkers in the last decade. It has become an attractive sampling technique and gained
widespread acceptance in many areas [2]. a new porous material was used as a coating in solid
phase microextraction for extraction and determination of phthalate esters in complex matrices
such as environmental and biological samples. The prepared nanomaterial was immobilized on a
stainless steel wire for fabrication of the SPME fiber. The fiber was evaluated for the extraction of

some phthalate esters from aqueous sample solutions and saliva in combination with the GC-FID
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instrument. The extraction efficiency of SPME increases by using mesoporous silicas adsorbents
due to its high surface area [3]. The resultant material was characterized by scanning electron
microscopy, transmission electron microscopy, infrared spectroscopy, X-ray diffraction, and
BET/BJH surface area/porosity, N> adsorption-desorption measurements. Key parameters
affecting the extraction efficiencies, including extraction temperature, extraction time, ionic
strength, and desorption temperature and time. Under optimum conditions, the repeatability for

one fiber (n = 7), expressed as relati 2 (R.S.D.%), was between 4.8% and 8.7%

for the extracted compounds. The | died compounds were between 0.25

and 1 ugL-!. The relative recovery The calibration curve was linear in

ults showed suitable correlation

the concentration range from 0.5 mmSSmmeismn e
]

coefficients (R > 0.99) for all of B analitac to the st calibration range. The developed

method offers the advantage of b SImnI€ 10 1ISE Wil Sorter analysis time, lower cost of
equipment, the thermal stability of| ery in comparison to conventional

methods of analysis.
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Abstract: In recent decades, direct alcohol fuel cells have received much attention as a source of
renewable energy. These cells can play an important role in replacing traditional fossil fuels, thus
reducing the energy crisis and reducing greenhouse gas emissions. In this study, platinum and
palladium with low load are used for ethanol electrooxidation reaction. Also, to improve the
catalytic performance of ethanol electrooxidation, contact amplification and electron transfer,
carbon and metal oxides supports were used simultaneously. The mechanism of oxidation and
reduction electrode reactions was investigated by cyclic voltammetry electrochemical technique
and catalyst activation by applying different potentials and a constant time of 300 seconds by
chronoamperometry technique in alkaline medium. The results showed that the interaction of
platinum and palladium and support can increase electron and mass transfer. This carbon-based
catalyst was able to exhibit dual electrocatalytic performance for the ethanol electrooxidation
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reaction and the hydrogen production reaction. The well-controlled morphology of Pt and Pd-
based catalysts helped existing active surfaces and sites to be useful for catalytic processes.
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Abstract Lead is a highly toxic element for humans and other living organisms. Lead can cause
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[1,2]. Therefore, the determination of small amounts of lead in different samples is very important.

The most common technique for measuring lead is flame atomic absorption spectroscopy.
However, direct determination of the low concentration of this element in real samples is often not
possible due to the low sensitivity and disturbance of the sample tissue with this technique and
requires a separation and pre-concentration step [3].

This study describes the synthesis, identification, and application of a new composite including a
metal-organic framework and sulfur functionalized graphene oxide as the sorbent for solid-phase

extraction and preconcentration of Pb*" ions from aqueous samples. The preconcentrated analyte
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was determined by flame atomic absorption spectrometry. The prepared sorbent was characterized
using Fourier transform infrared spectroscopy (FT-IR), field emission scanning microscopy
(FESEM), X-ray diffraction (XRD), and nitrogen adsorption and desorption isotherm (BET
analysis). The effect of important parameters such as the sample pH, amount of sorbent, extraction
time, sample volume, and type, concentration, and volume of the eluent on the extraction of the
analyte was investigated and optimized. At the optimal conditions, the calibration graph was linear
in the concentration range of 5.0-144 with a determination coefficient (R?) of
0.9998. The limit of detection (LC vARE ification (LOQ) of the method were

bns (RSDs) of 1.5 and 2.1% were

1.1 and 3.5 pug L, respectively.
obtained at 12 ug L' concentrat for intra- and inter-day analysis,
respectively. The developed methe >d for the determination of lead in

different water and food samples.
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configuration for small and portable applications. One of the issues that has challenged the
practical use of fuel cells as a safe and environmentally friendly tool is the improvement of the
catalysts and nanocatalysts used in them. In this study, an innovative method of in-situ cathodic
electrochemical activation to increase the electrocatalytic activity of metal alloys in the methanol
electrooxidation reaction in acidic and alkaline media has been investigated. The alloys used in
this study are free of platinum and palladium as two precious catalysts. In the present study, a
cyclic voltammetry technique was used to investigate the electrocatalytic activity of alloy

nanoparticles in methanol electrooxidation. The voltage range selected for the acidic environment
329



was -0.8 to 0.6 volts and for the alkaline environment -0.1 to 0.7 volts according to the reference
potential with a scan rate of 50 mV/s. The results showed that the use of metal alloys along with
in-situ cathodic electrochemical activation will increase the electrocatalytic activity in the

methanol electrooxidation reaction in both acidic and alkaline media.
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promising and viable method, with advantages of high adsorption capacity and no detrimental
effects on the environment [1, 2]. Pretreatment with dilute sodium hydroxide solution has been the
most popular method of improving surface properties and removing soluble organic components
of plant wastes applied for biosorption [3]. Saffron (Crocus sativus L.) corm tunics is an
agricultural waste, which has been studied for its potential application as a biosorbent. Surface
modification was carried out in NaOH solution at 70°C for 2 h. The results showed that the
adsorption process was highly dependent on the adsorbent dosage and Cd** initial concentration.

A sample pH 6.0-7.0 was favourable and, Kinetic data were fitted well to the pseudo-second-order
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model with R?>=0.997 and qmax=25.64 mg g at the initial concentration of 50 mg L. The
Langmuir isotherm model was best applicable for obtaining the equilibrium parameters with
R?=0.999, K= 0.072 L mg™!, and gmax= 20.11 mg g’!. The negative values of AG® imply that the
adsorption of Cd?>* was a spontaneous and favourable process at temperatures below 40°C. The
AH? is also negative, revealing the exothermic nature of the process. These results demonstrate

that saffron corm tunics are effective, environmentally friendly, and low-cost biomaterial for Cd**

removal from aqueous solutions.
References

[1T A. Almasi, M. Omidi, M. Khodadadi
Environmental Chemistry, Vol. 94, PP.6
[2] A. Gupta, S.R.Vidyarthi, N. Sankarar:
PP.113-121, 2015.
[3] A. E. Ofomaja, E. B. Naidoo, S. J. M

olivand, Toxicological &
ental Chemical Engineering, Vol. 3,

rials, Vol. 168, PP.902-917, 2009.

Luralech

Document Processing Solutions

332



A Selective Colorimetric Chemosensor for Determination of C204%,
In Aqueous Solution Based on ArsenazollI-Cu Complex

H. Tavallali,®* M. Ostovar®, M. A. Karimi,® A. Parhami,® G. Dailamy-Rad,?

Payame Noor, Tehran, 19395-4697, Islamic Republic of Iran,

*Email: Tavallali@yahoo.com

AAIII

Absorbance
o o o o

o N b ¢

Lura

Abstract An- spectrophotometrlc approach is described for the determination of C204 % ion in the

%slﬁ'!/lslble g or change rom re bq;%%\ ﬁj T dlsgiacg gszy@ep S

method due to formation AAIII-Cu complex by addition of Cu**ion. In the presence of C204% ion,
the solution color returns to red with about 34.5 nm blue shifts. Determination of C204> ion the
linear ranges achieved for UV-Vis absorbance experiment were 1.5 - 47 umolL!. The limits of
detection was also achived to 0.23pumol L-!. Anion species various such as SO4*, S20s%, HoPO4>
, CH;CO?*, CN", S;04%, SO3*, PO4*, HPO4*, COs%>, NO;, SCN-, I', Br » CI' and F were
investigated by AAIIl —Cu complex. This complex no indicated spectral and color changes with
these species. The method was applied to the determination of oxalate ion in aqueous solutions
samples.

Keywords: Colorimetric, chemsensor, Arsenazolll -Cu complex, C204% ion
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is essential for maintaining human health. In this paper, spectr otometrlc and colorimetric
method for the determination of Arg in aqueous medium using Arsenazolll (AAIII) is described.
Adding Arg to AAIII as chemosensor causes a visible color change from red to purple and decrease

of absorbance at 536 nm which related interaction between of AAIIl and Arg. The linear dynamic
range was achieved for UV-Vis absorbance experiment were 15-340 umolL"!. The limits of
detection was also calculated to 0.04 pmolL-!. This method was employed for the determination

of Arg in environmental samples which gave satisfactory results.

Keywords: Colorimetric chemsensor, Arsenazolll, Argenin
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incredibly stable and reliable natural dye and doesn't have any spetitic health and environmental

risks [3]. In this study, we introduced a new colorimetric chemosensor based on carmine dye for
sensitive and selective determination of bismuth ions in buffer solution with pH 4. According to
the method detection limit is 0.056 umolL™! and linear dynamic ranges between 0.40 to 46.59
umolL!. No serious interference was evaluated during analysis of at least 100-fold excess of
various cations species such as Ni*, Fe**, Ag", Pb*', Al*', Zn*" Mg**, Ce**, Co**, Cu?", Mg,
Mn?*, Cr¥*, Ca?*, Na*, K*, Hg?*, V>*, NH4*, Ba?*, Sr?*". The suggested method was applied for the

determination of bismuth in various human plasma samples.
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presence of dissolved Fe?* by different reduction processes [1]. For electrofenton process, a glass

Abstract: The dye compounds could be hazardou

reactor with a total volume of 900 mL containing two iron electrodes (63 % 80 x 2 mm) was used.
This set up was connected to a power supply. The effect of five effective parameters such as
applied voltage (5, 10, 15, 20 V), ionic strength (0, 0.05, 0.1, 0.2 M), dye concentration (50, 100,
200, 250 mg L), pH of solution (2, 3, 4, 6) and percentage of H,O, (10, 20, 25 ,30 %) were
investigated in four levels and optimized by Taguchi orthogonal array design method (OA¢). The
residual concentrations of Ponceau 4R after electrofenton process was spectrophotometrically

determined (505 nm) in the time range of 0-90 min with time intervals of 10 min and the removal
339



efficiencies were obtained. Based on the results, the optimum conditions were obtained as pH: 4,
voltage: 20 V, H20: 25%, salt concentration (Na;SO4): 0.05 M and the initial concentration of
dye: 50 mg L'!. Under the optimum conditions about 100 % of Ponceau 4R was removed during
20 min.

The results confirmed the eclectrofenton process is able to remove Ponceau 4R with maximum
efficiency at a short time.
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Abstract: Synthetic dyes are used for coloring many different products such as textiles, paper,
cosmetics and drugs [1]. Disulfine blue is a synthetic dye that has been widely applied in different
industries including coloring paper, temporary hair colorant, dyeing cottons, wools and so on. In
spite of its applications and advantages, it can cause some illnesses for humans. So, its removal
from water resources is still a vital task [2]. The advanced oxidation processes (AOPs) constitute
an attractive approach due to the high oxidation potential of hydroxyl radicals, their non-selective
nature and the possibility of rendering full mineralization of a wide variety of organic pollutants.

The electrofenton process is the most common AOP processes based on Fenton’s reaction, which
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enhances the degradation of organic compounds with generated hydroxyl radicals. In
electrofenton, H>O»> is continuously supplied to a contaminated acidic solution by the two-electron
reduction of injected O, at the cathode, whereas Fe?" ion is added to react with this species to
generate Fe** ion and *OH in the bulk from Fenton’s reaction, which is mainly propagated by the
cathodic reduction of Fe*" ion to Fe?* ion [3].

The purpose of this work was to study the degradation of Disulfine blue dye by electrofenton

process. In the present study, an ele en ass _reactor (900 mL) equipped with two iron
electrods (63 x 80 x 2 mm) and a nstructed for removal of Disulfine blue
from polluted waters. The effects ¢ S ¢ parameters including applied voltage
(5, 10, 15, 20 V), ionic strength (0 S e Concentration (50, 100, 200, 250 mg L~

1, pH of solution (2, 3, 4, 6) and
Taguchi orthogonal array design

25,30 %) were investigated using
bncentration of Disulfine blue after
electrofenton process was determi otometer at wavelength of 639 nm
in the time range of 0-90 min wit o o nd dye removal efficiencies were
obtained. Based on the results, the LTMUT CONAILIONS. W obtained as pH: 2, voltage: 20 V,
H>0,:10 %, salt concentration (N concentration of dye: 50 mg L.
Under the optimum conditions, mot¢ e was removed during 50 min.

The results confirmed the eclectrofentt¥process is able to remove Disulfine blue with maximum
efficiency at a short period of time.
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Abstract: Electrochemical techniques are powerful analytlcal techniques that used successfully
D bbb o el e e oSGl v Mkl NN S
cost and reliable with high sensitivity, accuracy, precision and wide linear dynamic range [1].
Carbon-based sensors have been extensively used in the electrochemical studies. Carbon
nanotubes are suitable for electrodes preparation due to their high electrocatalytic activity, high
chemical stability and low fouling. In addition, multiwall carbon nanotubes (MWCNTs) are widely
applied as the appropriate modifiers in preparation of some electrodes because of their ability to
improve the facility of electron transfer between electro-active species and electrodes [2, 3]. In
this research, the hollow fiber membrane was modified with silver/multiwall carbon
nanotube/polyaniline (Ag/MWCNT/PANI) nanocomposite by electrophoretic deposition (EPD)
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method and used as the sensor for voltammetric measurement of dipyridamole (DIP) in aqueous
solution. The surface morphology and electrochemical properties of the electrode was evaluated
by SEM, TEM, EDX, XRD and EIS. The electrochemical efficiency of the proposed electrode was
investigated with cyclic voltammetry (CV) and differential pulse voltammetry (DPV) techniques
for determination of DIP in aqueous solution. The limit of detections (LODs) and linear dynamic
ranges (LDRs) for DIP were obtained 0.001-50 uM and 1.0 x 103 pM, respectively. The sensor

was successfully employed to deterpg vles such as pharmaceutical formulations.

Keywords: Electrochemical membrane; Ag/MWCNT/PANI

nanocomposite; pharmaceutical pr

Reference

[1] S.A. Ozkan, B. Uslu, H.Y. Aboul-Ene

[2] T. Thomas, R. J. Mascarenhas, B. K. Swi
465, 2013.

[3]H. Y. Lee, C. Barber, A. R. Minerick, Electrophoresis, TOIS. I

Document Processing Solutions

-181, 2003.
artis, Z. Mekhalif, B. Sherigara, Colloids Surf. B, 110, 458-

344



Effect of Time on the Removal of Pb(II) Heavy Metal Ion by
[Ca(Hzbtec) H20]n

M. Aghaee®, F. Manteghi®*

%Department of Chemistry, Iran University of Science and Technology, Tehran, 1684613114, Iran

Email: [ manteghi@iust.ac.ir

Graphical Abstract

Abstract;
because

.T leiu ta
synthesized by the deposition method using benzene-1,2,4,5-tetrakis carboxylate linker.

iz 'mr-g ﬁ@m peFrEBr i ¢ an ] m?ﬁj\
D@:@:M to efficient adsorption o %@%ﬁﬁfﬁg timge@!) e di erelrmlst-bI

effective parameters was investigated. Adsorption capacity of 50 ppm was obtained for this
adsorbent in less than 15 minutes. The potential of adsorbent [Ca(Hzbtec)H2O]s, btec: benzene-
1,2,4,5-tetracarboxylic acid was investigated by the adsorption and desorption cycles in three steps.
Desorption process was carried out via adding [Ca(Hzbtec)H2O], to the solution containing Pb(II)
ions. After ultrasonic bath. The adsorbent was seprated by centrifugation and the residual ion was
measured using ICP-AES.

Keywords: Ca-MOF, Adsorption, Pb(II), pollutant
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Electrochemical Investigation of Rosmarinic acid in the Leaf Extract of
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Abstract: Rosmarinic acid (RA) is hich is abundantly found in fruits

and vegetables. Importance of R4 scientists, and anti-inflammatory,
antioxidant, antitumor, anti-viral, >ffects of it have been reported by
many of scientists [1]. Statistical a

acid is at the highest level [2]. On

a officinalis L. extract, rosmarinic
cal methods are widely applied to

the study of the reactions of catechol

bj is of si
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good biocompatibility, high conductivity and electrocatalysis characteristics, have been suitable
[ et (Y M I Crections b 0 bbb ey GANL kb MR )

we constructed a novel, stable and sensitive electrochemical electrode based on silver

nanoparticles, paraphine and graphite, as the working electrode for the electrooxidation of
rosmarinic acid. Electrochemical and adsorption behaviour of rosmarinic acid at the surface of this
modified electrode investigated using cyclic voltammetry and differential pulse voltammetry
techniques at the biological pH.

Keywords: Electrochemical oxidation; Rosmarinic acid; Silver nanoparticles; Modified carbon paste
electrode.
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Abstract: Electrochemical evaluati
example, their application as a
compounds. The oxidation potenti mmetry (CV) used to compare the
antioxidant strength of phenolic acids as natural compounds in
medicinal plants. [1] On the othet inal plants used in the traditional

medicine and healing are one of t he dietary intake of antioxidants

plays an important role in the protectid? ot the human organism against free radicals. Free radicals

or reactive oxygen species generated by our body dogenous systems by ex
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gastritis, jaundice, wound healing, splenomegaly, dyspepsia, indigestion, flatulence, gastric pain,

anemia, and anorexia. [3]. In the present work the electrochemical oxidation of Artemisia
absinthium L. extract has been investigated by cyclic voltammetry and differential pulse
voltammetry techniques in the biological pH at the surface of glassy carbon electrode at various
concentrations and scan rates. The results revealed that the extract had an irreversible redox
reaction. Also our results show that Artemisia absinthium L. extract oxidize at low potentials in
comparison of quercetin, gallic acid and salicylic acid as a standard antioxidants. Antioxidant

activities of this extract was evaluated using the 2,2-diphenyl-2-picrylhydrazyl (DPPH) radical-
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scavenging method and it is directly related to its redox potential value. The results show the good
antioxidant activity of the Artemisia absinthium L. extract and the electrochemical behavior of the
constituents in it, at the surface of glassy carbon electrode.

Keywords: Electrochemical oxidation; Antioxidant activity; Artemisia absinthium L. extract.
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to characterize the composite and its constituents. However, XRD patterns of a) sand, b) MOF c)
composite of sand and MOF illustrate the good formation of the composite. Investigating the
concentration of lead in the initial solution compared with its concentration in the final solution
after adsorption on sand, MOF and composite shows that Pb ion is adsorbed better on the
composite with a meaningful difference.

Keywords: Ba-MOF, Sand, Composite, Adsorption, Lead
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A Novel Nanostructure-based Genosensor for Detection of Shigella dysenteriae
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Abstract: Shigella dysenteriae (8. bf the rod-shaped bacterial genus

Shigella. Shigella species can ci dysentery). The most commonly
observed signs associated with S/ e dusenionncluds itis, malnutrition, rectal prolapse,
tenesmus, reactive arthritis, and TAl_NErvols_SvSIem blems. Further, S. dysenteriae is
associated with the developme drome, which includes anemia,

thrombocytopenia, and kidney failure. fected with S. dysenteriae, an individual will experience

a severe case of shigellosis. Most cases of shig i i developing countries. Shi

DNA hybridization process W eveloped to detect Shigella dysent an ,plasma
Dlete{ilgat-irili=/rtei-r N inle Wl W iinls
nanoparticles (AuNPs) was electro-deposited on the electrode surface. The obtained modifier
agent was effectively used for electrochemical analysis of the bio-assay. Various electrochemical
techniques including cyclic voltammetry (CV) and Differential pulse anodic stripping
voltammetry (DPASV) have been used to investigate the applicability of the fabricated
genosensing bio-assay. Under optimal conditions, LOD were calculated 9.14 fM. In addition, a
wide linear range was obtained. The fabricated bio-detection assay indicated high selectivity for
1, 2, and 3 base mismatch sequences and also high recovery indexes in human plasma samples. In

addition, a negative control of the biosensing platform was provided. The obtained results
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confirmed that the biosensor possess high selectivity. Moreover, the RSD% (relative standard

deviation) was below 5 which indicated the high accuracy and repeatability of the sensing assay.
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Abstract: Aerogels are porous inor
surface areas, low refraction inde
exceptional properties, they have

horosity, low density, high specific
al conductivity [1]. Due to their
pplications [2]. They are typically

magnetic §
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35, 43, 53, 57 and 63° related to the crystallographic planes (220), (311), (400), (422), (511) and
(440) matched the JCPDS card No. 75-1069. The HSA illustrated a broad peak centered at around
19.91° signifying its amorphous nature. The XRD pattern of the HSA-Fe3O4 NPs was similar to
that of the HSA but the Fe;O4 NPs peaks were observed due to the presence of higher amount (70
w/w%) of HSA in the HSA-Fe3O4 NPs composite.
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Fig2. (a) DEFC polarization curve, (b) Nyquist plot of DEFC, (c) Cathode and (d ) Anode polarization. Fuel and

oxidant: ethanol solution (3mM to 50 mM) and air, Cell temperature: room temperature, oxidant pressure: ambient.
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Abstract: The oxygen reduction reaction (ORR) plays a leading role in electrochemistry. The ORR
is one of the most challenging issues in many types of electrochemical instruments such as
Lithium-air batteries and fuel cell-based breath alcohol sensor (BrAS). The challenge is the slow
ORR kinetics and its essential need for Pt-based catalysts; These issues have led to attempt to
substitute Pt-based catalysts with nonprecious metal catalysts (NPCs). In this work, Co/Zn-
NC@PPy-800 is used as an ORR catalyst. According to the Fig. 1, the nanostructure of Co/Zn-
NC@PPy-800 is made up of approximately equally formed N-doped sheet-like carbon (Fig.1a).
The cell performance evaluation is depicted in Fig. 2. The cell is made of 60 wt. % Pt/C with
loading of 10 mg. cm™2 and Co/Zn-NC@PPy-800 with loading of 2 mg. ¢cm~2 as anode and
cathode electrocatalysts, respective ace membrane (A201 Tokuyama), with a
thickness of 28 pum is used as elec ing various concentrations of 3 mM —
50 mM of ethanol in a 2 M KOH pn curves (Fig. 2a) demonstrate that
with decreasing in ethanol concent and power density will occur. This
behavior exhibits changing of res oncentration and it is suitable for
alcohol sensor applications. Electr¢ Smicatimnedance Sndssscopy (EIS) experiments represent
increasing the diameters of semicil S uath dacrascing 1, oncentration of ethanol (Fig. 2b).
Cathode and anode polarizations & Simulepssinssigeiss Fig. 2d respectively and it can be
found that cathode polarization is trations of ethanol, which means
changing ethanol concentrations dc on. In contrast, anode polarization
has a direct relation to ethanol conce on and lower fuel concentration lead to more anode
polarization due to more fuel mass trafister limitation.

10701 | |

Power Sources, 2015. 273: p. 981-
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and durable support Tor usin;rin polymerrgec olyte fucl ce .Journeltl of Sources, 2016. 325: ;*- 08=815. 8
[4] Jaouen, F., et al., Recent advances in non-precious metal catalysis for oxygen-reduction reaction in polymer
electrolyte fuel cells. Energy & Environmental Science, 2011. 4(1): p. 114-130.

[5] Dumont, J.H., et al., Nitrogen-doped graphene oxide electrocatalysts for the oxygen reduction reaction. ACS
Applied Nano Materials, 2019. 2(3): p. 1675-1682.

356



Acute Toxicity of Different Ag Nanoparticles Based on Their Physicochemical
Properties with The Aid of Chemometrics
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*Email: khoshkam@uma.ac.ir

Abstract: Nanoparticles are particlg of 1 to 100 nanometers and in all three
dimensions. Materials in the nanog "¢ nave asting properties to that of similar
materials in bulk. These distinctio sical properties of metal molecules
and surface to volume proportion ANOTECHNOI0oV Brootson. The most important advantage
in nanomaterials is the increase in s reducing the size !. However, high
toxicity of NPs for living organis at hinders their use. The swift rise
in the popularity of using nanomats or new products has not been overlooked by the
manufacturers of environmental cleaj

nmental cleanup 2. Kno

different
use . Me i i size arge an
i ici i core

Di‘:ﬁ&ﬁ‘“&r’f@ﬁ@ ﬁ“rd‘“@rp@@@§%t?ﬁ Sol utions

In this study, classification of 94 different Ag NPs based on their p yswochemlcal properties like

primary size, Primary hydrodynamic diameter, DLS Hydrodynamic diameter in the test media and
zeta potential was done. The respons of data were their acute toxicity in different organisms
including Daphnia magna, Thamnocephalus platyurus, Escherichia coli K12, Pseudomonas
fluorescens OS8, Saccharomyces cerevisiae, Pseudokirchneriella subcapitata, Murine fibroblast
and Bacillus subtilis BR151. This classification was done by statistical methods including PLS-
DA and kohenen maps . The accuracy of applied method in classification of nanoparticles was

more than 80%.
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Cd(II) removal from Water Using Magnetic Hybrid Silica Aerogel
Nanocomposite Adsorbent
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Abstract: Heavy metal contaminatidh” is a serious ecological worldwide problem which is
progressively enhanced by developing the industri atiasl] -3]. Cadmium (Cd) is one i
i soils_in_concentrations signi

10

Daqueous solution. All adsor en‘;@‘noved/adsorbed the maximum Cd(igns in,120 :Ei.n when

{Upfbort dbfae e hrid pH=s. NIGshies @ HIES hIbpihn cameiisd Mk B840 S
65.8 mg/g for the HSA, and HSA-Fe304, respectively. Kinetic studi€s using all adsorbents verified

that Cd(II) adsorption obeyed the second order model illustrating the analyte chemisorption was
happened on the adsorbents surfaces. All adsorption data were well consistent to the Langmuir
isotherms. The reusability experiment confirmed that all of adsorbents could preserve >95% of
their initial adsorption capacities even after five series of adsorption/desorption tests.
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Neutral red as Novel and Highly Selective Chemosensor for Detection and

Determination of Cyanide in Aqueous Media
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tract Anions play important role in gical an ironmental processes.

important aspect of modern chemistry is the utilization of hydrogen bonding in the development
of receptors for recognition of anions [1]. Among various anions, cyanide is one of the most
concerned anions because it is highly toxic and harmful to human health since cyanide binds to
the ferric form of cytochrome-c and inhibits the mitochondrial electron-transport chain [2]. There
are several limitations associated with many of currently available cyanide sensors: such as (i)
These sensors work only in organic solvents; (ii) They have poor selectivity over fluoride or

acetate; (iii)) They show low sensitivity; and (iv) They possess short-wavelength absorption or
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emission [3]. Anion receptors are that reported rather difficult to synthesize or require expensive
instruments for detections. Taking this dilemma into consideration recently, we have undertaken
an extensive research program to explore bromopyrogallol red as an easily available dye
demonstrated a high chromogenic receptor for cations and anions [4]. In this work, we disclose a
new approach toward this goal. Neutral red (NR) actualized the novel and simple chemosensor for
cyanide concept in water media. The binding sites of the receptor are directly attached to binding

of anions could be monitored by ¢ hysical properties of the receptor by UV—

Vis spectroscopy and naked-eye been identified as highly sensitive

L]
probe for CN™ which responds at 05 gaadele els among other competing anions

through a fast response time of le lower than most recently reported
chromogenic probes. This method i ld hayanatantal ans ion in a variety of cases requiring

rapid and accurate analysis of CNEEAIMAN SEHI Gna WEES samples.
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Electrocatalytic Oxidation of Methanol on Gold Electrode Modified by Gold-
Platinum Nanoparticles Dispersed into Ag/Halloysite Nanocomposite Film
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Abstract: Fuel cells which are the eng tino devices with a high efficiency have been
attracting more attention in recent y demands, fossil fuel depletions and
environmental pollution througho 3s been used as the most popular catalyst

in fuel cells for many years. Howeve i dru 1ican be poisoned by CO intermediates
which are produced during methano to improve the activity of methanol
electrooxidation, a common strategy i such as Ptlr, PtSn and PtRu [3,4].

In the present work, halloysite/Ag was used as an effective and novel
catalyst for electrooxidation of me mounts of halloysite and AgNPs
suspensions were dropped onto the . Then, the surface of the electrode
was coated with platinum and gold gh cyclic voltammetry technique.
The surface of the modified electr&dy e & by scanning electron microscopy
(SEM) and energy dispersive X-ray $Ctroscopy (EDX) techniques. In addition, the effects of
various parameters such as methanol €oncentration, amount of the Ag nanoparticles and number

of scan cycles of the Pt —Au nanoparticles electr the electrooxidation of anol

were invgagigated - idatig atha

the mod ele i perome The

obtainedu vity tow. the
| t i . c
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Design a Novel Colorimetric Chemosensor for Selective Detection and
Determination of Carbonate ion Based on Phosphotungstic acid Complexes of
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Abstract: Carbonate is one of the onions that is only slightly toxic, but large doses are corrosive to
the gastro-intestinal tract where symptoms may include severe abdominal pain, vomiting, diarrhea,
collapse and death [1]. Colorimetric sensing which invariably bank on “naked-eye “sensing, has
gained additional impetus owing to the ease in monitoring of the process without resorting to
sophisticated techniques. Thus a great deal of effort has been invested in developing simple-to-
make and use “naked-eye “diagnostic tools for sensing of analytes [2, 3]. These receptors are rather
difficult to synthesize or require expensive instruments for detections. Taking this dilemma into

consideration recently, we have undertaken an extensive research program to explore bromo
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pyrogallol red as an easily available dye demonstrated a high chromogenic receptor for cations
and anions [4, 5]. In this work, we disclose a new approach toward this goal. We manifest a novel
neutral red (NR) based colorimetric chemosensor for carbonate ions in aqueous media. The
phosphotungstic acid (PTA) binding property of NR was studied by the use of UV- Vis
spectrophotometry and the attended color changes allowed assessment of the complex property of
NR. Initial experiments aimed at the optimization of concentration of PTA led us to treat aqueous

solution of CO3?” with NR-PTA forp rophotometric monitoring of the changes

revealed that the peak at 646 nm ing ith concomitant color change, because

cod 1
L]
PR

CO3? is a strong p-acceptor. In o bothesis, the process was repeated

using scaled up quantities which oposed mechanism. The complex

of NR-PTA also displayed ability tiSstactun fo IRt ol or CO3%". This method could have
potential application in a variety o ISES TEAUITNG Tanid & hccurate analysis of CO3*” for real

samples.
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Fabrication of Polyether Sulfone / Kappa-carrageenan Composite Membranes
to Remove Tetracycline from the Aqueous Medium and Improve their
Performance by Adding Ionic Liquids
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consumers of water, which in turn
n other words, is a by-product of
method for industrial wastewater
racycline drugs available in the
ercentages were synthesized from
ageenan, so that the properties of

Abstract: Today, industries and inc
produce large volumes of wastew.
manufacturing plants. In this res
treatment has been used to trea
pharmaceutical industry. Membra
polyether sulfone (PES), Aliquat 3
these membranes were investigatcd 2
tetracycline removal percentage by fabi¥ated membranes were also evaluated. The results of SEM

flow rate he
presence app
surface a e fi

0.5 membrane. The h1 per: e of tetracycline removal accordi go the, results, of UV
DG babbopolsite oy COF' @éea&m ssseald pESTO EIC) S

membrane with 98% removal percentage, which is the highest removal percentage without change
in flux Had a passage. The results of contact angle for fabricated membranes showed that adding
ionic liquid and kappa-carrageenan biopolymer did not have much effect on the contact angle of
PES membrane. The best contact angle of membranes made with 60.88 © angle was related to PES-
0.5A membrane. The results of FT-IR analysis showed that all bonds related to PES polymer
appeared in the fabricated membranes. The only bond that appeared to contain the Aliquat336
ionic fluid with the PES polymer in the fabricated membranes was the CH: tensile bond.
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Development of Nanocomposite Anticancer Drug Delivery System Based on
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Graphical Abstract

Abstract: Cancer is known as one
13% of human death [1]. Even thou

mortality which results in almost
merous efforts are being made to advance the cancer

therapies, number of new cancers is still i 1ncreasmg [2] In order to increase the biocompatibility
of graphene and its derivatives in blomedlcal app omposites with different

ngg‘i‘i &"J%‘%iéﬁﬁﬂ PR ﬁ@ftgﬁm ﬁt‘b‘t"w S

the CS-G-IF matrix was obtained equal to 1.2914 g/cm?. The free volume (FV) of the CS-GN-IF
system was measured to be 11465.68 A3, The fractional free volume (FFV) is the ratio of FV to
the entire volume of the cell. It was observed that CS-GN-IF had the FFV of 39.9154%. The
surface areas of CS-G-IF was equal to 7853.84 A2, An appropriate drug diffusion coefficient was
achieved for the CS-G-IF (0.0693x107 ¢cm?/s) which verified the IF diffusion in the CS-GN-IF
was controllable and could cause an effective drug delivery.
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Temperature Influence on The Drug Delivery Performance of Chitosan
Nanocomposites: A Molecular Dynamics Simulation Study
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Abstract: The classical cancer ther re unfortunately ineffective due to
their side effects, poor cellular uptake rug resistance. Therefore, it is necessary to design and
develop new drug delivery systems ( s) to decrease these drawbacks and enhance efficiencies
[1]. A DDS is a formulation, dosage form or de i introduce a drug into the
improve its efﬁcac and safet throu

natural

outstandi
to unders

systems containing N-doped gr:z.é ne (GN) or P doped graphene (GP anop rtlcles Jfor the
DD LI ETAEAT) et IR D T ET @I M Mdifolerie) S
effect of temperature on the characteristics of these systems was i estlgated by runnlng the MD
simulations at four temperatures (298.15, 308.15, 318.15 and 328.15 K). The mean square
displacement (MSD) and diffusion coefficient were enhanced by increasing the temperature. The
surface area was enhanced by increasing the temperature from 298.15 to 328.15 K in the
nanocomposites. It was recognized that at 298.15 K, the free volume (FV) was greater in the CS-
GN-IF (11465.68 A%) whereas it was decreased to 11296.71 A3 in CS-GP-IF nanocomposite. Also,
the FV was enhanced by raising the temperature from 298.15 to 328.15 K. A greater diffusion
coefficient was measured at 328.15 K for the CS-GP-IF (0.0613x10-> ¢cm?/s) but the CS-GN-IF
revealed a lower diffusion coefficient (0.0565x10~° ¢cm?/s) approving drug diffusion in the CS-
GN-IF was more controlled leading to more efficient drug transport.
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Reformation of Hydrogen Electrolyser in Power Plant for Twofold
Generation Hydrogen & Ozone
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Abstract: Hydrogen production via 2 lkaline aqueous electrolytes is a valid
typical technology [1,2,3]. Electroch¢ ==al byd aamis seen as a promising alternative to
mechanical compression in the contel T DOWEr-10 0638 NIANIS) an be carried out either as direct co-
compression in a water electrolyser ¢ al hydrogen compressor . The Water
electrolyser uses electrical energy to s ode and hydrogen at the cathode[2,4].
Hydrogen indirectly cooled stator power plant[3]. in addition, most
electrochemically generated hydrogen is p cd using alkaline electrolysers in a wide range of production
processes, including the food industry foj¥increasing saturation in oils and fats, their melting points and

resistance to oxidation. and the nuclear industry requir ing O, as it can cause stress sion

cracking powel ti ator
Oxygen, ally T by-produc h takes
C H Y20, + HY

But by change in anode of ele ser we can generate ozone instead xyge Ozone is an
DieTelNissI=Tah M ddalal=t=Y=1Ia! @Dns Gl LS

air purification, and medical use [5].commercially available technology for ozone generation is based on

electrochemistry (water electrolysis: 3H,O—Qs + 6H" + 6¢7) [6]. This approach can be achieved by suitable
choice of the anode material to have a high over potential for OER and available couple with cathode to
hydrogen generation. In addition to, the material electrode in anode should have good conductance, high
durability under drastic operating conditions, and particularly good electrocatalytic activity for ozone
production. Different electrodes contain -PbO,, Pt, Pt composites, boron-doped diamond, TiO; thin films
on Si/TiO./Pt substrate, and Ti/Ni-Sb-SnO, catalysts are among the materials that have been used for
EOP.[5-9] In this work, a high-performance porous titanium oxide electrode (Ti/TiO2/Ni-Sb-SnO>) has

been developed for electrochemical production of ozone .The Ti/TiO: electrode was prepared using
371



anodizing method at high voltage for forming a layer of porous TiO, on the surface of Ti mesh, then
followed by depositing a layer of Ni-Sb-SnO, under deep eutectic solvent on the Ti/TiO, surface. The deep
eutectic solvent was used for electrodepositing, because its great effect on electrode performance. Ozone
was electro generated from tap water or alkaline electrolyte on Ti/TiO,/ Ni-Sb-SnO> electrodes at different
operating conditions. Higher efficiency of O3 generation was obtained at 3 V in alkaline electrolyte (Fig.
1).other electrode only with acidic electrolyte exponent to ozone generation but These electrodes were used

in electrochemical ozone production (EOP) carried out during the electrolysis of electrolyte-free water or

alkaline electrolyte in order to obtain ¢ y technology for water treatment .
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MnOz/Zeolite as A New Synthetic Nanocomposite for The Desulfurization of
Thiophene

M. Khatamian, Z. Chenari *, A. Yavari

Department of Inorganic chemistry, Faculty of Chemistry, University of Tabriz, Tabriz, 51666-16471, Iran

N

*Email: Mehr75ch@gmail.com

Luraflech

Document Processing Solutions

Abstract: Over the past years, production of clean fuel has become an important issue from an
environmental point of view. To obtion such clean fuel, we studied the role of adsorption/oxidation

of MnO»/zeolite nano composites under mild conditions. Zeolites with porous structure are very
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promising in adsorption/removal of various componds. Also manganese dioxide (MnO;) with
different crystallographic forms (hollandite (a-MnO2), pyrolusite (f-MnO2), ramsdellite (y-
MnOQy), akhtenskite (e-MnQOz), birnessite (6-MnOz) and nsutite (A-MnOz)) has attracted
considerable attention due to high catalytic activity, facile synthesis, etc [1, 2]. In this work,
birnessite (6-MnQO,) with layer structure was prepared by the reaction of permanganate with
H>C»04 at 363 K, and dried at 375 K [3]. Then MnOy/zeolite nano composites were prepared by
solid-state disperssion (SSD) methg @ of zeolite (Y, Fe-modified clinoptilolite

(FeZ) and Cu-modified clinoptilol

as supports for 6-MnQO, nanoparticles
and their catalytic activity were in idation of thiophene from a model
fuel at 298K. The samples were ¢ ion (XRD), infrared spectroscopy

(FT-IR) and Scanning Electron MESSScaas (SEAL_LEo X analyses confirmed the formation
I

of pure tetragonal structured 6- Mt T NE GVETIOC (TAINE as found to be 18.1 nm according

to the Scherer equation. The cat: posites increased in the order of

MnO,/CZ < MnO»/Y < MnO»/FeZ. It Wanticipated that the adsorption of thiophene takes place

via the m-interaction between the adsorbent and lecules. Actually formati f n-

complex een mio - inilomp, ns -

compon ith a . pl ontents nO>
. n i ova ;

Fuel, zeolite, MnO,, thiophene, cla_.L%Iytic activity, m-complex,
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Anode for Electrochemical Ozone Generation Electrolyte-Free Water

and Effect This Electrode to Decrease COD
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Abstract: Ozone is an environmenta idely used for industrial applications,

such as water disinfection, air puri . Ozone that kills microorganisms,
decomposes organic molecules, and re cluding coloration, cyanide, phenols,
iron, and manganese .It can be used t , surgical equipment, and sewage[1].
Ozonation was carried out for COD ditionally, ozone is safer than many
other disinfectants because it decays nd leaves no harmful residuals. The

efficiency for the oxygen — ozone conve

D@e@uﬁﬂ@ﬁwe@r@@%@m@ s @@PWH@ s

into the atmosphere. Another commercially available technology for ozone generation is based on
electrochemistry (water electrolysis: 3H,O—Os + 6H" + 6¢7) [3] . This approach can be achieved by suitable
choice of the anode material to have a high over potential for OER. In addition to, the material electrode in
anode should have good conductance, high durability under drastic operating conditions, and particularly
good electrocatalytic activity for ozone production. Different electrodes contain -PbO,, Pt, Pt composites,
boron-doped diamond, TiO; thin films on Si/TiO./Pt substrate, and Ti/Ni-Sb-SnO; catalysts are among the
materials that have been used for EOP.[1-5] In this work, a high-performance porous titanium oxide
electrode (Ti/TiO2/Ni-Sb-SnO) has been developed for electrochemical production of ozone .The Ti/TiO»

electrode was prepared using anodizing method at high voltage for forming a layer of porous TiO, on the
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surface of Ti mesh, then followed by depositing a layer of Ni-Sb-SnO, under deep eutectic solvent on the
Ti/TiO, surface. The deep eutectic solvent was used for electrodepositing, because its great effect on
electrode performance. Ozone was electro generated from tap water on Ti/TiO/ Ni-Sb-SnQO; electrodes at
different operating conditions. Higher efficiency of Os generation was obtained at 3 V in tap water (Fig.
la).other electrode only with acidic electrolyte exponent to ozone generation but These electrodes were
used in electrochemical ozone production (EOP) carried out during the electrolysis of electrolyte-free water

in order to obtain an environmentally friendly technology for water treatment . Figure1b show the influence

of COD removal as functions of the o

Fig. 1: (a dic li s at a scan r. in ta er at CI/KCI (st and
(b)ef decr
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In-situ Synthesis of Ag Nanoparticles for High Efficient Reduction of
Methylene Blue
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Abstract Organlc dyes in wastewater have become a crltlcal problem due to thelr
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healt ot example, the methylene blue , one of the most comdrnonly used organic dyes, can

interfere with the photosynthesis and oxygen exchange of aquatic organisms. Thus far, different
methods have been developed to address this issue and remove methylene blue from the waste
water like adsorption, oxidation, reduction, membrane filtration, and photocatalytic degradation.
Among the aforesaid methods, the nanocatalytic reduction of MB into its reduced form, i.e.
leucomethylene blue, is more desirable because it has been reported to have many applications in
different industrial areas.['! Herein, we report a rapid, facile, room temperature and one step
synthesis for the water soluble Ag nanoparticles (AgNPs) and simultaneous fast and efficient
catalytic reduction of MB. In this study, the reduction of MB by sodium borohydride (NaBH4) in
the presence of in situ synthesized AgNPs as a homogeneous catalyst at 25°C was conducted and
its catalytic activity towards the reduction of MB was studied. The controlled reduction reaction
was carried out in which 200 pL of freshly prepared 0.3 M NaBHj as a reducing agent was added
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into 3 mL (10 mg/L) MB solution followed by the addition of 10 uL of 7.5 mM AgNO3
solution as a catalyst. As soon as Ag" was added, AgNPs were synthesized in situ in the solution
due to the presence of NaBH4 and played role of nanocatalyst, the color of MB solution changed
from blue to colorless less than 30 sec. To obtain spectral data and measurement of reduction of
MB, UV-Vis absorption spectrophotometer equipped with a diode-array detector was used. The
removal efficiency of MB without the catalysts was low, reached about 5% (for MB and NaBHj)
within 30min. In the presence of the AgNPs, the MB removal was greatly improved and occurred
quickly at the first 20 s and the removal efficiency of 95% obtained. Therefore, the results showed
in situ synthesis of AgNPs is a very gffaianthamaganc ous nanocatalyst for the reduction of MB.
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Effective Adsorption of Malachite green oxalate on Modified Layered Double
Hydroxide
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Abstract: Humans are exposed to a variety of environmental pollutants. Cationic triarylmethane
dyes such as malachite green are aromatic xenobiotic compounds that causing environmental
pollution. Malachite green has been traditionally used as a parasiticide and fungicide in
aquaculture and other industries. These compounds are also used as additives in food industries.
However, their accumulation in the fish tissues and their carcinogenetic properties, have caused
these compounds to be banned from use in the fish food aquaculture in most countries. Also,
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regarding this substance, the presence of nitrogen in its structure poses a major threat to the aquatic
environment and human health. Therefore, research on the elimination and destruction of this
compound in the environment is important. Double layer hydroxides (LDH) are 2D materials that
have received attention in adsorption processes due to their easy synthesis, low cost, high surface
area, and high adsorption capacity. Theoretically, there is no limit to the type of cations and
interlayer anions, which causes a great deal of structural diversity in the LDH family. In the present

study, to achieve cost-effective ad highest removal efficiency, a variety of

interlayer anions were examined. ted LDH with a removal efficiency of

about 90% was used to remove ueous solution with reproducible
results. Identification of the adsorl strumental techniques and optimal

parameters in the adsorption proce
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Synthesis of Arylbenzimidazoles Catalysed by Cu(II) Complex Anchored on
The Surface of Graphene Oxide
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Graphical Abstract

Abstract: Transition metal comp seful and powerful catalysts for

industrial processes. However, the omogeneous metal complexes are
hampered by their high costs w from the reaction mixtures [1].
Therefore, designing heterogenize of great interest for economic and
environmental reasons in recent years. seing immobilized on insoluble solid materials, the high

cost and toxic metal complex catalys

example, graphene oxide 1s heavily oxygenated and has hydroxyl and epoxide groups on its basal

[ Tanes aswhIras QuBuif§Tand cdrbokl Groups)scats@aed el eees (4 Repbitly, Elpheie) S

oxide with interesting two-dimensional structures and unique properties have emerged as ideal

supports for a variety of catalytic species. Besides the availability of surface functionalization,
their two-dimensional structures not only allow excellent dispersion of the catalytic species but
also facilitate mass transfer in the reaction processes. Herein, we developed an in situ strategy of
synthesis and immobilization of a copper complex onto GO support. It was found that the
immobilized copper complex with a designed tetrahedral chelate structure not only showed
superior catalytic activity for the preparation of arylbenzimidazoles but also exhibited outstanding

stability even after intensive reuse, which displays its potential for practical applications.
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GO-Mo-Ni-Layered Double Hydroxide Decorated Amino-Functionalized
Zirconium Terephthalate Metal-organic Framework for Extraction of
Chlorobenzenes from Solid and Liquid Samples
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Abstract: Porous materials today include a wide r. unds that can have a crys

amorpho

decades zeoli
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advantages provide. Although all of these compounds to be porou

are different from zeolites in many respects. Structural diversity in MOFs is very high due to the
possibility of selecting different components and their ability to operate. However, aluminosilicate
zeolites are limited to 4-sided oxide structures. In this study, a new efficient adsorbent of graphene
oxide (GO)@Mo-Ni-layered double hydroxides@metal-organic framework (GO@Mo-Ni-
LDH@UiO-66-NH2) was synthesized and used for extraction of Chlorobenzens from solid and
aqueous samples prior to their determination by GC-MS. The adsorbent was characterized by

Fourier Transform Infrared Spectroscopy (FT-IR), Scanning Electron Microscopy (SEM), Energy
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Dispersive X-Ray (EDX), X-ray Diffraction (XRD), and Brunauer-Emmett-Teller (BET) analyses.
The impact of various parameters affecting the GO-Mo-Ni-LDH@UiO-66-NH; process were
studied. The main factors such as pH of the aqueous phase, extraction time, amount of adsorbent,
type and volume of eluent solvent, desorption time, and sample volume were optimized with a
design of experiment technique . The maximum extraction recovery was obtained at an optimized
pH 8.0 and extraction time 20.0 min. The adsorption process was fitted by the Langmuir model

with a maximum adsorption capag The calibration curve was linear with

correlation coefficients ranging fic R ' oncentration range of 0.5-100 ng/ml.
Under optimum conditions, the lith Saatade fication ranged from 0.010-0.156
ng/ml and 0.194-2.30 ng/ml, res 1 from 89.6-104.1% with relative
standard deviation of less thEL LI A basthoros he GO@Mo-Ni-LDH@UiO-66-
NH: composite showed high efficie S IO THE FEMOVAT OL 1T lorobenzenes from environmental

Soil and water samples.
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Computational Study of Carbon Dioxide and Carbon Monoxide Conversion
to Methanol by Copper Oxide Nanocatalyst from The Environment
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reactions and by-products of the simulation and their structural thermosynthetic properties
were performed by DFT computational method based on B3LYP/6-31G. Computational
parameters show that copper oxide nanocatalysts with monoclonal structure can be used to produce
methanol at suitable temperature conditions in gaseous medium.

Keywords: Carbon Dioxide, Carbon Monoxide, Methanol, Formaldehyde, Copper Oxide
Nanocatalyst, DFT Computational Method.
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Abstract: Polyoxometalates (POM

y clusters of transition metal oxide
anions with structural diversity, in catalysis, electronics, optics,
medicine, biology, efc [1]. Numerg Saroanic fransformafiii can be catalyzed by POMs due to
their controllable redox and acidic alates was immobilized on variety

heterogeneous supports. Among gra icne oxide containing high surface area and reactive

morphologies have been studied as effective sup ic reactions [3]. Polyoxo late

(POM)-b gra . : inqvi es

efficient roge Eplntlng ady Hages
, i ared

catalyst was characterlzed_fy FJT:L"B UV-Vis, SEM, TEM and ICP tg sI The c.atalyt1c
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reaction conditions. heterogeneous catalyst can be recycled effectively and reused six cycles with

little loss in activity. In addition, the results from hot filtration demonstrated that the catalytic
activity mostly resulted from the heterogeneous catalytic.

References
[1TN. Li, J. Liu, B. X. Dong, Y. Q. Lan, Angew. Chem. 132,20963-20977, 2020.
[2] X. F. Su, W. Guan, L. K. Yan, Z. M. Su. J. Catal, 381, 402-407, 2020.

[3] P. Song, B. Liu, C. Liang, K. Ruan, H. Qiu, Ma, Z. J. Gu, Nanomicro. Lett, 13, 1-17, 2021.

387
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Graphical Abstract

Abstract: Edaravone is a free radi ctive agent used for the treatment

of acute ischemic stroke and A s (ALS) [1]. Edaravone and its
derivatives are also renowned fo ycemic activities. Edaravone has
attracted the attention of many chemisf§iiue to its antioxidant property and free radical scavenging
activity [2]. In this work, a green electrochemi r the synthesis of new

edaravo des

detailed ffere i et

I i €s

p e
Dc rresponding radical, through ap-irseversible one ele r0n|pr ss, This gl(% n igi_e $S
(g?tenéél%%t e ins%l@jfd regvgégcéhaéis prcl)fjeg the surface orfteﬂjectrL e [3]. S

The electrochemical synthesis has been successfully performed in an undivided cell using graphite

electrode without toxic reagents and solvents using an environmentally friendly method.

References

[1] A. Fujisawa and Y. Yamamoto, Redox Rep., vol. 21, pp. 98-103, 2016.

[2] K. Watanabe, M. Tanaka, S. Yuki, M. Hirai and Y. Yamamoto, J. Clin. Biochem. Nutri., vol. 62, pp. 20-38,
2018.

[3] A. Maleki and D. Nematollahi, Org. Lett., vol. 13, pp. 1928-1931, 2011.

388



A Heterogeneous Catalyst for Synthesis of Arylbenzothiazoles from
Aldehydes

A. Zarnegaryan*, R. Tajgardoon

Department of Chemistry, Yasouj University, Yasouj, 75918-74831, Iran

*Email: zarnegaryana@yu.ac.ir

Graphical Abstract

L _____— |
VIO/AC A
L]

Abstract: Benzannulated heterocyg re very important intermediates in

organic reactions [1]. Several ed for the preparation of these
heterocycles including the cond@ HON _OT AI0ENVAES amides [3], or carboxylic acid
derivatives [4] with o-amino thid of efficient and environmentally

benign chemical processes or method heterogeneous recyclable catalyst

under solvent-free conditions are onefOf the major challenges for chemists in organic synthesis.

Herein, we wish to report a polyoxometalate-

catalysts 2(ac

grafting cedu; 3-chlorop

esized cata

D@@wmﬁ@@m"rf t@w@@@s&@ﬂrwg@@@m’@ S

heterogeneous catalyst was dramatically suppressed. High yields, short reaction times, eco-
friendly conditions, simplicity of the procedure, reusability of the catalyst and broad substrate
scope are the merits of this protocol.
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Synthesis, Characterization, Crystal Structure and Antibacterial Activity of A
Novel Cu(II) Schiff Bass Complex and Using Its Related Nanoparticles to
Synthesis of Pyrano[4,3-d]|thiazolo[3,2-a]pyrimidine Derivatives

M, Khalaja, J. Lipkowskib

Abstract: A novel Cu2(L)
ylmethyleneamine) has been sy
preparation of a single crystal t
nanoparticles were prepared by the

(L= N-(3,4-dimethylphenyl)-pyridine
hods. The first method involved the
of the complex and Cu2(L)2Cl4
al X-ray diffraction, NMR, FT-IR,

UV-Vis and elemental analysis hay ST usCa o Ciatac e he single crystal of the complex(1)
and XRD, scanning electron microf S asn e LAY trancarectii | ectron microscopy (TEM) and the

used to confirm the structure of
u2(L)2Cl14 complex prepared has
2-a]pyrimidines derivatives under
nesized compounds were evaluated
Staphylococcus aureus Gram-positive bacteria and

corresponding particle size distri
Cu2(L)2Cl4 nanoparticles(2). The
then been assessed in the synthesi
solvent free conditions in high yields.
for their antibacterial activity agai
Escherichia coli Gram-negative bacteria.
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The Environmental Fate and Movement of Organic Solvents in Water, Soil,
and Air

William R. Roy

lllinois State Geological Survey, Champaign, IL, USA

Abstract: Organic solvents are released into the environment by air emissions, industrial and
waste-treatment effluents, accidents anks, and the land disposal of sol-vent-
containing wastes. For example, th ed as a solvent and as an intermediate
in chemical production. ATSDR1 ion kg of acetone was released into
the atmosphere from manufacturi the U.S. in 1990. About 582,000
kg of acetone was discharged to wz e of facilities in the U.S. ATSDR2
estimated that in 1988 about 4 ylene was released to land by
manufacturing facilities in the U.S

Once released, there are numerous hanisms that will con—trol how a
solvent will move in the environ

partition into air, water, and soil ph

solvents can serve as the technical basis for the management of solvents and solvent-containing

Daseument Processing Solutions

391



Recovery of Uranium from Radioactive Effluents Using Activated Carbon
Functionalized with 2-Aminobenzoic Acid
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Abstract: The purpose of this stud
selective sorbent for removal of on was performed by introducing
carboxyl groups onto AC using A ollowed by functionalization with
2-aminobenzoic acid (ABA) as 2lective lioand tor BT) ion (UO22+) adsorption. The
characterization of the synthetize carried out by several methods
including potentiometry, scanning y dispersive spectroscopy, x-ray
diffraction and FT-IR to confirm succ Xl functionalization of the sorbent surface with oxygen
and amine groups. The sorption of U@¥1) on the unmodified AC and AC-ABA was investigated
as a function of contact time, sorbent content, iy ; concentration, solution and
temperatuce usin c ion tec i

ted carbon (AC) to prepare a new

improve
that the sorption process reached equilibrium after 100 min and followed the pseudo-second-order

i . I | 1 . ' . " .
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by the Langmuir model under optimum conditions, which demonstrates the sorption capacity has
been improved by the modification process. The thermodynamic parameters (AH, AS and AG)
indicated that sorption of uranium onto AC-ABA was an endothermic and spontaneous process.
The sorption studies on radioactive effluents of the nuclear fuel plant represented high selectivity
of AC-ABA for removal of uranium in the presence of other metal ions, and the selectivity
coefficients significantly improved after modification of the sorbent. Application of AC-ABA for
treatment of industrial effluents containing heavy and radioactive metal ions show high potential
and capability of the proposed method.

Keywords: Waste treatment; Uranium recovery; Nuclear waste; Activated carbon; 2-
Aminobenzoic acid
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Graphical Abstract

Abstract: In this article, we have tried to impr catalytic performance of
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1n the degradation of reactive blz%ﬁ dye (RBS5) were also investigated. radat on of thls RB5
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filmswhen Hercheum persicum extract is added to the polymer mlxture The films are prepared
with solvothermal method.
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Amylodextrin Hydrogel as A Green Sorbent for Pipette Tip Micro Solid Phase
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Tehran, Iran
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Abstract: In the present work, a h combination of hydrophilic acrylic

polymers and biodegradable amylc Fourier transform-infrared (FT-
IR) spectroscopy, Brunauer-Emme elemental CHN analysis, field
emission scanning electron micros a green sorbent for extraction and
preconcentration of triazole fungic

Triazole compounds have been globalljFused for controlling fungal diseases such as rusts, powdery

mildews and many leaf-spotting fungi. These

D@'@Urﬁ@ prietorfER e @ %%Vf NI @@5{ Uﬁ@ S

important variables on the extraction efficiency were optimized by response surface model (RSM).
Under optimum experimental conditions (amount of sorbent: 6 mg, pH of sample solution: 8.0,
flow rate of sample solution: 2.0 mL/min, adsorption time: 16.5 min, desorption solvent volume:
1.1 mL, flow rate of desorption solvent: 0.5 mL/min, desorption time: 11.7 min) the technique
provided good linearity (r>> 0.995) over a concentration range of 1.0-1000 ng/mL and repeatability
(RSD < 1.7%, n = 5), low limits of detection (0.18-0.20 ng/mL), good preconcentration factors
(18.6-19) and high recoveries (93-95%). Finally, the proposed method was applied for

quantification of triazoles in environmental water samples.
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