





In the name of God, the Merciful, the Compassionate

Our dear country, Iran, with its elite human resources and abundant and valuable natural
resources, has the possibility to pace the steps of growth and development quickly. One of these
God-given natural resources is zeolite and porous compounds that have been utilized for many
years in various industries, such as the oil industry, agriculture and the environment.
Simultaneously with the extraction and use of natural zeolites, the preparation and
commercialization of various types of these compounds from micro-pores to macro-pores has
brought about another revolution in the industry.

Chemistry and Chemical Engineering Research Center of Iran, in cooperation with the Iranian
Chemical Society, is honored to host you for the 7th Zeolite Conference on August 30 and 31,
2022. This conference encompasses various areas including Energy, Nanotechnology,
Environment, Biotechnology, Catalysts, Sensors, Separation Process, Computing,
Petrochemicals, Refining, Characterization Techniques, Purification, Extraction and Added
value.

Our ultimate goal of this conference is to discuss and exchange opinions on the recent progress
in the field of zeolite and porous materials, to create added value in this industry and make
opportunity for mutual cooperation between industrialists and researchers that leads to
promotion and independence of our country. Therefore, industrialists, professors, students and
researchers interested in this field are willingly invited to participate in the 7th Zeolite
Conference.
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Conference Schedule
Day 1 (30 August 2022)

Oral Lectures

Masoumeh Ghandi

MSc Student
(Iran University of Science and Technology)

Time Presenter Title
7:00-7:45 Welcome to the honorable participants
Recitation of the Holy Quran/National Anthem
. . The Speech of President of CCERCI .
7:45-9:00 The Speech of Secretary of Iranian Chemical Society Opening Ceremony
The Speech of Scientific Secretary
Prof. Mojgan Zendehdel Management Committee
Prof. Masoud Mirzaei Shahrabi 9
Plenary Lecture Zeolites and MOFs and their environmental applications
9:00-9:30 Prof. Hossein Kazemian PP
(University of Northern British Columbia) as catalysts and adsorbents
Invited Lecture An analytical view on worldwide statistics of 74 types of
9:30-10:00 Dr. Majid Pour Moghaddam Iran’s minerals focusing on zeolite as an strategic material
(Isfahan University of Technology) (deposite storage quantity, variety, production, and branding)
10:00-11:00 Poster session 1 & Break
Associate Prof. Bahram Ghanbari Manaaement Committee
Prof. Shabnam Sohrabnezhad 9
g/rll%rjsatndGrt\azimoradi Effect of porous silica multiple shells in drug delivery
uaen
11:00-12:00 (CCERCI & Tabriz University) systems for cancer therapy

Computational and FT-IR spectroscopic studies on on
hydrogen adsorption on the Be—FER and Mg-FER zeolites

Keynote Lecture

ZSM-5 type cobaltosilicate zeolites and their composites,

Oral Lectures

Fateme Ganiji
PhD Student
(Persian Gulf University)

Mohammad Reza Vaseghi
MSc Student
(Shahid Beheshti University)

12:00-12:30 | Prof. Massumeh khatamian ; ot ot
(University Of Tabriz) synthesis, characterization and applications
12:30-14:00 Prayer and Lunch Break
DR. Fereydoon Yaripour Management Committee
Assistant Prof. Mozaffar Shakeri
14:00-14:30 geyfmge Leclt:urle y Pluripotential of Iranian clinoptilolite zeolite for
rof. Lavus ralamaki industrial applications
(Amirkabir University of Technology)
Keynote Lecture The role of advanced i ials i
20 AE- . . porous filler materials in the
14:30-15:00 | Assoc. _Pro_f. Abtin Ebadi new generation of gas separating membranes
(Arak University)
Prof. Rahmatollah Rahimi Management Committee
Prof. Sadegh Rostamnia 9
Saeed Vahdat Investigating the effect of size and arrangement of zeolite
MS ;
(Facc::ulty of Engineering, Shahed University) NaY adsorbent masses on preconcentration of NO2 gas
15:00-16:00

Synthesis of 4A-Zeolite by plant fibers as source of silica
and its application for removal of heavy metals from
wastewater

Development of glass composite wasteform for
immobilization of spent Cs-impregnated Clinoptilolite

(Sharif University of Technology)

16:00-17:00 . Poster session 2 & Break
/F;;ch(i::t\;u;r?li?:&ar Tarlani Management Committee
17:30-18:00 igggilr_;?t;;ram Ghanbari Zeolite transformation (MFI-to-MOR) parallel to

OSDA chemical change
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Conference Schedule
Day 2 (31 August 2022)

Oral Lectures

Mahdi Heidari-Golafzani
PhD Student
(Iran University of Science and

Time Presenter Title
prof. Majid Moghadam Management Committee
Asst. Prof. Mohammad Yaser Masoomi 9
Plenary Lecture Zeolite, From discovery to New application
8:30-9:00 Prof. Mojgan Zendehdel
(Arak university)
Keynote Lecture Metal-Organic Frameworks (MOFs) and Covalent Organic
9:00-9:30 Prof. Sadegh Rostamnia Frameworks (COFs) Porous Nanoreactors: 14 Years with ONG
(Iran University of Science and
Technology)
Mahta Badienezhad Monitoring the relationship between specific surface area and total
PhD Student pore volume with silica amount and Si/Al ratio in fluid catalytic
) ) (University of Guilan/Behdash Chemical | cracking (FCC) through XRF, XRD and Nz-porosimetry analysis.
930'1 0 1 0 Company)

Enhanced adsorption of heavy metals and dyes using
CuO/zeolite nanocomposite

Technology)
10:10-11:00 Poster session 3 & Break
Associate Prof. Maryam Afsharpour .
Prof. Massumeh khatamian Management Committee
Invited Lecture ; . . . .
Introducing quasi metal-organic frameworks with an overview
11:00-11:30 | Asst. Pro_f. Mohammad Yaser on their applications
Masoomi
( Arak University)
Invited Lecture
11:30-12:00 | Dr. Somayeh Taghavi Micro-mesoporous CuZSM-5@HMS nanocomposite
) ) (Postdoctoral Fellow, DMSN, Ca' Foscari | for transformation of biomass derived sugars to levulinic acid
University of Venice, Italy)
12:00-12:30 Keynote Lecture Metal-Organic ~ Frameworks as  Nanoporous  Carrier
) ) Assoc. Prof. Kamran Akhbari Systems with High Loading Potential and Sustained
(University of Tehran) Release of Drug for Effective Cancer Therapy
Report of Executive Secretary
. . Presentation of top posters and top Oral Lecture .
12:30-13:00 Introducing and announcing the location of the next conference Concluding Remarks
13:00-14:00 Prayer and Lunch Break

Chemistry & Chemical Engineering Research Center of Iran
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Plenary Lectures

Prof. Hossein Kazemian Prof. Mojgan Zendehdel
(University of Northern British Columbia) (Arak university)

Keynote Lectures

Nl

Prof. Cavus Falamaki Assoc. Prof. Abtin Ebadi Prof. Massumeh khatamian
(Amirkabir University of Technology) (Arak University) (University Of Tabriz)

[ A;
Assoc. Prof.

Bahram...— Prof. Sadegh Rostamnia Asst. Prof. Mozaffar Shakeri
Ghanbari (Iran University of Science and . (CCERCI)
(Sharif University of Technology) Technology)

@g‘: ‘
\\;\\\\\\M\\\\\\\\

Dr. Majid Pour Moghaddam Assoc. Prof. Kamran Akhbari
(Isfahan University of Technology) (University of Tehran)




Invited Lectures

&/

Asst. Prof. Mohammad Yaser Masoomi Dr. Somayeh Taghavi
( Arak University) (Postdoctoral Fellow, DMSN, Ca' Foscari University of Venice,
Italy)

Oral Lectures

Marjan Ghazimoradi Masoumeh Ghandi Saeed Vahdat
PhD Student MSc Student MSc
(CCERCI & Tabriz University) (Iran University of Science and (Faculty of Engineering, Shahed
Technology) University)

e

Fateme Ganji Mohammad Reza Vaseghi ©Mahta Badienezhad
PhD Student MSc Student PhD Student
(Persian Gulf University) (Shahid Beheshti University) (University of Guilan/Behdash Chemical
Company)

Mahdi Heidari-Golafzani
PhD Student

(Iran University of Science and
Technology)
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Zeolites and MOFs: Adsorbents and Catalysts for Environmental
Applications

Hossein Kazemian®P:<*

“ Materials Technology & Environmental Research Lab (MATTER), University of Northern British Columbia
(UNBC), Prince George, BC, Canada.

b Northern Analytical Laboratory Services (NALS), University of Northern British Columbia
¢ Department Chemistry, Faculty of Science and Engineering, University of Northern British Columbia,

E-mail: Hossein.kazemian@unbc.ca

Environmental pollution has been a serious concern since industrial revolution. Despite all
scientific and technological advancement, because of divers nature of environmental pollutants;
developing affordable, yet effective materials for environmental remediation is a challenge.
Zeolitic molecular sieves have found a wide range of industrial applications that contributes to
a very large segment of the global economy. Synthetic zeolites are preferred over their natural
counterparts because of their high purity and the possibility of tuning their properties using
different modification techniques.

Scientists mimicked zeolite structure by taking advantages of organic linkers and metal clusters
in order to synthesize a new class of organo-metallic materials; known as metal organic
frameworks (MOFs). These materials exhibit a much larger surface areas with a great potential
for different application as adsorbent and catalysts.

In this talk, some of my research groups’ works on environmental applications of porous
materials, from natural zeolites to synthetic zeolites and MOFs synthesis will be discussed. The
focus will be on our works in the past 12+ years in Canada (at UWO and UNBC). The
development of intensified techniques for synthesis of zeolites and MOF will be discussed.
Furthermore, application of porous materials for the removal of a wide array of pollutants from
contaminated air and water will be discussed.

Keywords: Porous Materials, Zeolite, MOF, water treatment, Nutrient management,
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Zeolite, From discovery to new application

Mojgan Zendehdel*
aDepartment of Chemistry, Faculty of Science, University of Arak, Arak, Iran
*E-mail: M-zendehdel@araku.ac.ir

From the discovery of zeolites until today, the interest in scientific research and use of this
amazing, interesting, and useful material has continuously grown. In spite of the limited
capabilities of structural research of zeolites at the time of their discovery (unlike today’s
modern methods), researchers set the foundations for today’s application of natural and
synthetic zeolites. Intensive research on the synthesis as well as physical and chemical
properties of zeolites (absorption, ion exchange, dehydration) enabled the industrial
application of zeolites. Significant discoveries and research of zeolites, as well as the
beginning of modern zeolite science. Today, the humankind is faced with many threats such
as (i) drought and lack of freshwater caused by climate change, (ii) political and economic
instabilities, and (iii) dangerous pandemics such as the SARS-CoV-2 pandemic, which caused
slowing down of scientific research, economic growth, and development and even brought
into question the survival of mankind. With current use of zeolites in agriculture, animal
husbandry, water processing, numerous industries (chemical, oil, construction, etc.)
biotechnology, medicine, etc., the future of zeolite application opens up new possibilities for
research, development, and technological application in still undiscovered areas such as
medication and antimicrobial application. which would allow new global markets for zeolites.
Furthermore, the application of zeolites in technologies that can contribute to the reduction of
CO2 emissions (one of the greenhouse gases which contributes to
climate change) could have a significant role in their future use. As the properties of these
aluminosilicate materials depend on a number of factors (e.g., framework topology, Si/Al
ratio, extra framework cations etc.), detailed experiments (e.g., catalytic properties, adsorption
capacities etc.) are often limited to only a handful of materials. Computational methods have
played an important role in (1) providing molecular level insights to rationalize experimental
observations, and (2) screening large libraries of zeolites to identify promising candidates for
experimental synthesis and validation. Different levels of theory and computational chemistry
codes are necessary to describe the range of relevant phenomena such as adsorption (e.g.,
grand canonical Monte Carlo), diffusion (e.g., molecular dynamics), and chemical reactions
(e.g., density functional theory). Manipulation of atomic structures, handling of input files,
and developing robust workflows becomes quite cumbersome. To mitigate these challenges,
we describe the development of the Multiscale Atomic Zeolite Simulation Environment
(MAZE) - a Python package that simplifies zeolite-specific calculation workflows by
providing a user-friendly interface for systematically manipulating zeolite structure

Keywords: Zeolite, Synthesis, Characterization, Application, Market
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The role of advanced porous filler materials in the
new generation of advanced membranes for gas separation

Abtin Ebadi Amooghin*

Department of Chemical Engineering, Faculty of Engineering, Arak University, Arak, Iran

" E-mail: a-ebadi@araku.ac.ir

The use of membrane gas separation technology, in addition to its excellent performance
for challenging separations, overcomes thermodynamic limitations such as the formation of
azeotropes, and for this reason, this method has recently gained much attention instead of
traditional energy-intensive methods such as distillation. However, in recent years, much
attention has been paid to solving the trade-off between permeability and selectivity as a
major challenge in the serious movement of gas membrane separation technology towards
industrialization. Therefore, a relatively extensive research has appeared in evaluating the
performance of membranes based on porous materials. Due to the unique properties of porous
materials, these materials have shown the potential to fabricate thin film membranes and
mixed matrix membranes (MMM) with superior performance. The gas separation
performance of porous material-based membranes confirms their good commercialization
potential, as in most cases, their performance exceeds the Robson upper limit. However, for
industrialization, more research is still needed to solve the problems of membrane fabrication,
poor mechanical stability (brittleness), poor control of morphology and particle size, poor
membrane processability, re-engineering and large-scale implementation methods, and
accurate lifetime evaluation.

Keywords: Membrane Technology, Industrialization, Porous materials, Thin films, MMM:s.
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Zeolite Transformation (MFI-to-MOR) Parallel to OSDA Chemical Change

Bahram Ghanbari®*, Fatemeh Kazemi Zangeneh?

Department o £ Chemistry, Sharif University of Technology, PO Box 11155-3516, Tehran, Iran

" E-mail: ghanbari@sharif.edu

Zeolites are a group of crystalline, microporous materials that are constructed from regular
networks of alumina and silica tetrahedra (TO4 — oxygen atoms bridge the tetrahedral atoms)
[1]. Most of the time, zeolites are synthesized by slow crystallization of silica—alumina gels in
which inorganic and/or organic templates direct the structure of the zeolite. The void-filling
organic templates are called structure-directing agents (SDAs) [2]. A wide range of
ammonium and phosphonium salts are used in linear and cyclic forms as templates for the
synthesis of zeolites. Over the past several decades, a broad spectrum of organic SDAs which
show variations in size, shape, hydrophobic/hydrophilic nature, hydrothermal stability,
conformational rigidity, charge density, etc., has been used to obtain novel zeolite structures
[3]. Among the organic SDAs studied so far, flexible diquaternary alkylammonium ions with
the general formula RsN"(CH2).N'R3 are interesting because the phase selectivity of the
crystallization in the presence of these organic species is sensitive to both the length of the
polymethylene bridging unit and the nature of the groups on the ammonium ion [4]. Recently,
transformations of one zeolite structure into another, interzeolite transformations, between
zeolites have attracted significant attention because they can provide a strategy for the
selective synthesis of specific structures, often with shorter synthesis times; the mechanistic
details of such interzeolite transformations, however, remain unclear, and predictions of their
success remain largely empirical [5].

In this study, the role of N,N,N',N'-tetramethyl-N,N'-dipropyl-ethylenediammonium diiodide
(TMDP) as OSDA, for the elucidation of the observed MFI->MOR transformation is
presented. The results suggest that at the intermediate aging time, namely 8h, 24 h, the
dominant phase (MFI) is displaced by MOR. As the result of solid NMR studies, TMDP was not
structurally intact, indicating the chemical transformation of TMDP to imidazolinium
homologs through the Hofmann degradation process. Furthermore, the computational results
also suggested the contribution of the ordered arrangement of water molecules as a leading
factor in this zeolite transformation [6].

Keywords: OSDA, Diquaternary ammonium, Zeolite transformation, MFI, MOR
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An analytical view on worldwide statistics of 74 types of Iran's minerals
focusing on Zeolites as a strategic mineral
(identified deposit quantified, variety, production, and branding)

Dr. Majid Pourmoghaddam *#.
aChemistry Department, Faculty of Sciences, Isfahan University of Technology, National University of Armenia
* Dr.pourmoghaddam@yahoo.com

Abstract:

The geographical position of Iran as one of the rare regions of the geopolitical position of the
world has caused Iran to be, among the huge energy fields of the Persian Gulf and the Caspian
Sea, in the heart of 75% of the total energy reserves of the world.

According to the Wall Street Journal, Iran ranks fifth in the world in terms of the richest
countries having natural deposits. With 7% of mineral deposits in 4% of the world's soil, Iran
ranks first with the total oil and gas deposits. In accordance with Gartner Institute (London
Company), a great mining power, known as Iran, has emerged with more than 40 mineral
products, and over 20 kinds of metals or the related metal products processed. Possessing 60
billion tons of definite and probable mineral deposits, Iran ranks the tenth in the world, the
first in the Middle East, and the third in Asia. In addition, with 74 kinds of minerals, 42 of
which are nonmetal minerals, and 11 metal minerals, and the rest building materials and
different kinds of salt, Iran ranks the fourteenth or the fifteenth. Zeolite as a strategic mineral
constitutes one seventy-fourth of the diverse minerals in the country. Based on the universal
reference, Economic Zeolite, Iran is the leader in having the premium type of clino zeolites
with 80% purity, and enjoys a single-digit rank in the world for having high quality zeolites.
Iran's analsim type zeolites deposits have a single-digit ranking in the world quantity and
quality-wise. Moreover, citing foreign sources, the studies and the synthesis of synthetic
zeolites, as well as the synthesis of synthetic zeolites from natural ones have resulted in
improving Iran's scientific status to single-digit ranking in the world.

Keywords: Iran, deposits, position, strategic, zeolite, analsim, branding
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Pluri-potential of Iranian clinoptilolite zeolite for industrial applications

Cavus Falamaki®
“Department of chemical engineering, Amirkabir University of Technology (Tehran Polytechnic),
Tehran, Iran

" E-mail: c.falamaki@aut.ac.ir

This is a propaganda for the Iranian clinoptilolite zeolite to be used for the welfare of
the Iranian people. Herein the successful application of the Iranian clinoptilolite zeolite in
different industrial fields by the author and his previous collaborators is reviewed. These
include four main areas: 1- Water purification 2- Specialty chemicals production 3- NOx
abatement and 4- Liquid fuels deep desulfurization. Nitrate removal from contaminated water
is the main subject considered in the case of water purification [1]. A rather abnormal
catalytic removal of dissolved Fe™" cations from water at room temperature will be addressed
[2]. In the realm of specialty chemicals production, the synthesis of dimethyl ether from
methanol [3] and p-amino phenol from p-nitro phenol will be addressed. A short reference to
the production of nitrogen from air via the natural clinoptilolite zeolite will be done. The
author and his co-workers have been the pioneers in the use of clinoptilolite for NOx
abatement from flue gas [4]. A special focus will be done on the applicability of the
discovered method. Last but not least, the high potential of the clinoptilolite zeolite in the
deep-desulfurization of liquid fuels is considered. Again, this has been a pioneering work. It
will be shown that the natural zeolite in its hierarchical form — especially the dealuminated
form- exhibits an extraordinary performance [5]. The performance of desilicated zeolite will
also be discussed.

Keywords: clinoptilolite, water purification, NOx abatement, deep desulfurization,
hierarchical zeolite.
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Metal-Organic Frameworks as Nanoporous Carrier Systems with High
Loading Potential and Sustained Release of Drug for Effective Cancer
Therapy

Kamran Akhbari*

School of Chemistry, College of Science, University of Tehran, Tehran, Iran

* E-mail: akhbari.k@khayam.ut.ac.ir

Cancer is one of the most prevalent diseases worldwide, and many people suffer from diverse
types of cancers. Despite the fact that chemotherapeutic agents have been widely used in cancer
treatment, they affect both the rapidly growing tumor and normal cells.!!! Designing a perfect
drug delivery system (DDS) for cancer cell targeting and drug release has always been a hot
topic in science research and will continue to be so in the coming years due to the worldwide
prevalence of cancer. Among DDSs, MOFs have emerged as a promising carrier due to crucial
features such as a tunable pore size and shape, a large surface area, and intriguing physical and
chemical properties.l>*! The Drug@MOF nanocarriers showed sensitive pH-responsive, low
cytotoxicity, good stability, and high drug loading and release capacity over a prolonged release
time (up to three weeks).[*’! A combination of high drug loading content, sustained-release
behavior, and sensitivity to pH conditions can provide new opportunities to achieve more
effective treatment for cancer in the future.

Keywords: Metal-Organic Frameworks, Nanoporous, Carrier Systems, Sustained Release,
Cancer Therapy.
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ZSM-5 type cobaltosilicate consisting of tetrahedral TO4 (T= Si or Co) building units are
considered as a unique class of inorganic polymers which can be obtained by isomorphous
substitution of Si by Co in zeolite framework. Crystallization of mentioned zeolites is carried
out using a conventional hydrothermal method and the effect of various parameters on the
crystallization process is studied to provide the optimal conditions for crystallization [1,2].
The crisis related to global warming and air pollutions in the present century acted a driving
force to examine the ability of cobaltosilicates for CO, adsorption [3]. CO, adsorption
capacity as high as 5.33 mmol g is obtained for a selected cobaltosilicate sample at 298 K
and 1 bar [4]. In the following, graphene quantum dots (GQDs)/ZSM-5 type cobaltosilicate
composites are prepared by two methods; direct and solid-state dispersion (SSD) methods.
The photocatalytic activities of composites are evaluated by degradation of methylene blue
(MB) under both UV and vis light irradiation. The resultant composite could remove about
86% and 84% of MB at first 30 min under UV and vis light, respectively. The
GQDs/cobaltosilicate composites are applied to produce the ammonia via a photocatalytic
process and display the superior efficiency relative to pure GQDs. The outstanding efficiency
of GQDs/cobaltosilicate in comparison to pure GQDs is ascribed to the high surface area and
more available active sites of composites. The GQDs/cobaltosilicate composites were
examined for electrochemical water splitting and depict the lower overpotentials for HER and
OER in comparison to the pure GDQs and cobaltosilicate. Moreover, the charge transfer
resistance was lower than that of pure cobaltosilicate and GQDs. These new cobaltosilicate-
based composites are expected to open new windows in materials science and catalytic-
related processes.

Keywords: Cobaltosilicate, CO, adsorption, Photocatalytic degradation, Electrocatalyst, N>
fixation
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Metal-Organic Frameworks (MOFs) as well as covalent organic frameworks (COFs) are
attractive porous organic-inorganic hybrid materials. MOFs and COFs possess low density,
great surface area, thermal stability, adjustable cavitysize, and functionalizability. These
superior features have made MOFs and COFs effective in numerous areas such as adsorption,
gas storage, energy storage, proton conduction, catalysis, drug delivery, and capacitance. The
plentiful N, O, or S atoms and the different functional groups in porous structures, metal
nanoparticles (NPs), may be well immobilized on MOFs and COFs.[1]

According to our activity on porus nanostrucre for various aimg, herein we reviews MOFs
and COFs power in our group.

Keywords: Metal-Organic Frameworks (MOFs), covalent organic frameworks (COFs).
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In few decades, due to the decrease of fossil resources availability and the enhancement
of the environmental pollution, transition to sustainable and green carbonaceous feedstocks
could be a promising approach. Carbohydrates as the renewable carbon resources can be
derived from biomass and converted to a wide variety of valuable biochemicals for many
applications. Transformation of lignocellulosic biomass derived cellulose and glucose to
levulinic acid (LA) is a research hotspot in the domain of highly valuable biomass conversion
especially in the refineries!. The conversion of glucose to LA passes from several reactions
and side reactions. The main and desirable reaction pathway is isomerization of glucose to
fructose which needs Lewis acid catalyst followed by dehydration of fructose to 5-
hydroxymethylfurfural (5-HMF) and rehydration of 5-HMF to LA and formic acid by using
both Lewis and Brensted acid catalysts. Therefore, formulation of a heterogenous catalyst
with tailored acidic and textural properties (surface area and porosity) is vital to improve the
efficiency of proposed reaction®. Herein, microporous NaZSM-5 zeolite was selected as an
acid catalyst and its acid density, strength and type were modulated by microwave assisted
solid state ion-exchange technique using CuCl, salt (CuZSM-5). Moreover, for facile mass
transfer of bulky cellulose as the substrate, a catalyst with mesoporous texture was required
which was supplied by HMS mesoporous silica. Thus, CuZSM-5@HMS composites with
different contents of CuZSM-5 were formulated and tested for the target reaction in a batch
system. The results displayed that over CuZSM-5(60%)@HMS, highest LA yields of 45%
and 30% from glucose and cellulose were obtained, respectively. This catalyst showed a high
surface area, and large pores according to N2-physisporption analysis and exhibited Brensted
and Lewis acid sites concentrations of 56 umol/g and 104 pmol/g (B/L= 0.53) according to
pyridine-FTIR result. The tailored and optimum acidic and textural properties of this catalyst
guaranteed its high efficiency in desired reaction pathway to main product and diminished
side reactions to humins formation.

Keywords: CuZSM-5@HMS Composite; Acidity; Porosity; Sugars; Levulinic acid
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Supported Embryonic Zeolites: The Emergence of New Catalysts for
Transformation of the Bulky Substrates
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Industrial application of conventional micro-metersized zeolites, long-range ordred, have been
limited due to low activity and expensive prepration of these materiarls [1]. Here we report in
situ prepration of supported embryonic, short-range ordered wih the sizes < 10 nm,
titatanosilicate-1 (TS-1) on amorphous silica by the use of very low amount of an inexpnsive
organic-structure directing agent of TPABr. The (supported) embryonic TS-1 were
charcterized by various technqiues presenting various types of Ti active sites namely tetrahedral
framework Ti, extra-framework Ti, and defective Ti species. We compared catalytic
perforamce of supported embryonic TS-1 with the samples with intermediate and highly
crystalline stutcture (Figure 1). The catalytic studies results showed that supported embryonic
TS-1 are much more active than the conventional micro-metersized zeolites by the higher
accessibility of the bulky substrataes to various active sites with stronger acidity [2].

Keywords: TS-1, Short-range ordered, Oxidation, Crystalline TS-1, Active sites.

Figure 1. TOF (h') vs Sext of DBT oxidation by various catalysts
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Despite the prominent features of metal-organic frameworks (MOFs) such as high surface
area, high porosity, abundance of metal nodes in the framework, and functionalized linkers,
the potential use of metal centers in a variety of applications of these compounds is limited
because of their binding to linkers or solvent molecules [1]. Therefore, the creation of defects
and the formation of defective MOFs in which unsaturated metal centers are present is more
suitable for a wide range of applications based on metal centers.

Quasi-MOFs, as a new class of MOFs with large-scale structural defects with high
concentrations of unsaturated metal centers, have recently received attention due to the ease
of synthesis and increased efficiency in the main applications of MOFs in order to
compensate for their disadvantages [2]. However, high concentration of defects can lead to
form the large-scale defects via aggregation of point defects which may produce meso or even
macropores in the framework.

Quasi-MOFs (Q-MOFs) are a subset of large-scale structural defective MOFs which can be
easily produced by post synthetically partial deligandation under controlled thermal treatment
in different atmospheres as well as chemical approach

Q-MOFs can facilitate the diffusion of reactants into the framework and offer easy access to
the metal active centers, which enhance pollutant adsorption and promote catalytic
performance [3]. Additionally, enhanced photocatalytic activity of Q-MOFs compared with
pristine MOFs is related to adjustability of optical properties via generating heterojunctions
obtained by forming metal oxides during thermal treatment, which can prevent the
recombination of electrons and holes in the photocatalyst.

Keywords: Quasi-MOFs, deligandation, unsaturated metal centers
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Monitoring the relationship between specific surface area and total pore
volume with silica amount and Si/Al ratio in fluid catalytic cracking (FCC)
through XRF, XRD and N:-porosimetry analysis.
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Currently, The effects of acid activation, surface area and pore structure of Fluid catalytic
cracking (FCC) have shown enormous potential in the oil refinery industry.[1] FCC catalysts
are continuously being modified and new systems developed to meet changing demands, e.g.
the ability to convert crude oil into a more valuable product, such as gasoline and olefin[2] by
acts of zeolite as a solid acid catalyst and comprises of inter-linked tetrahedral with Si and Al
joined by oxygen bridges. [3] Results of the present work demonstrate that on the grounds of
the properties and expected behavior of FCC, combined XRF, XRD, and N2-porosimetry
analysis enabled the monitoring and comprehension of specific surface area and total pore
volume on the amount of silica (SiO4) and alumina (AlO4). X-ray fluorescence spectrometry
(XRF) showed a high silicate content level after leaching, X-ray diffraction spectrometry
(XRD) indicates the highest Si/Al ratio value in the final product, and samples had a
combination of types I & II adsorption/desorption isotherms achieved by N2-porosimetry
analysis. Si/Al ratio of 25, specific surface area around 230-300 m*/g, and total pore volume
within 0.19-0.25 m?/g indicates the formation of porous zeolite crystal in its sodalite cage and
presence of intermediate mesostructured Zeolite Y catalyst. The relative precision (measured
as the relative standard error) in XRF is better than +3% and the limits of detection were
0.2%, 0.12%, 0.31%, 0.18%, and 0.1% for Al, K, Na, Si, REE (Rare Earth Elements),
respectively. All analyses have technically applied the ASTM test methods to achieve results
with high accuracy and precision.

Keywords: Fluid catalytic cracking, Zeolite, X-ray fluorescence spectrometry, N2-
porosimetry analysis.
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The removal of heavy metal ions and hardness is one of the major concerns about
groundwater pollution. Among the range of materials used for water treatment and
purification, zeolites have been widely employed due to their excellent ion-exchange and
adsorption properties which are attributed to their mesoporosity and three-dimensional porous
nature at the molecular scale!! /.

Zeolite-4A was synthesized through a hydrothermal process using plant fibers as source of
silica (fig.1) and its physicochemical properties was characterized by XRD, SEM, and IR.
The results indicate that zeolite-4A can reduce the concentration of heavy metals such as Pb*",
Zn*", Cd*" and Ni*' that are known toxic pollutants normally present in the variety of
industrial wastewaters by more than 90% under optimal pH, time and temperature conditions.
In addition, the structures remained stable with a repeatable performance after several water
treatment cycles.

Fig.1: SEM of the zeolite-4A sample, 30000 magnification.

Keywords: 4A-Zeolite, Heavy metals, lon-exchange, Wastewater
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Development of glass composite wasteform for immobilization of spent Cs-
impregnated Clinoptilolite
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Clinoptilolite is a natural zeolite composed of a microporous arrangement of silica and
alumina tetrahedra. Clinoptilolite is natural inorganic ion-exchangers that have been
successfully employed to remove radioactive contaminants such as Cesium ions from aqueous
nuclear wastes arising from various nuclear applications [1]. For safe storage and disposal of
spent Cs-impregnated Clinoptilolite, it must be immobilized in a solid waste form to prevent
the escape of cesium radionuclides into the environment [2].

In the present study, glass composite material (GCM) was developed for immobilization
of spent Cs-impregnated Clinoptilolite. For this purpose, the effects of simulated spent Cs-
impregnated Clinoptilolite waste loading (40 up to 80 wt%) and sintering temperature (650-
850 C) on the GCM wasteform crystalline structure and density were analyzed. Natural
Clinoptilolite obtained from Semnan province was used to produce the spent Cs-impregnated
(14.584 wt%) Clinoptilolite waste. For GCM sintering, borosilicate glass with a composition
of Si02 (50%), Na,O (16.72%), CaO (16.61%), Al,O3 (2.60%), TiO2 (1.56%), B2O3 (9.34%),

and L1203 (12%) and T, of 490 °C was employed. According to the obtained data, signiilcant!

changes occurred in the crystalline structure and density of GCM wasteforms at different
waste loading. By increasing the waste loading, the bulk density of the GCM wasteform
decreased due largely to the lower density of Clinoptilolite (2.3 g/cm®) compared to the host
borosilicate glass (2.60 g/cm?) [3]. At waste loading up to 70 wt% of spent clinoptilolite, the
GCM microstructure consists of several crystalline phases consisting of Clinoptilolite,
sodalite, and cesium aluminum silicate that were fully encapsulated by a glass matrix. By
increasing the waste loading to more than 70 wt%, the crystalline phases present were not
fully encapsulated by the glass matrix. Therefore, 70 wt% waste loading seems to be
appropriate for GCM wasteform production.

Keywords: Clinoptilolite, Cesium, immobilization, GCM
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Investigating the effect of size and arrangement of zeolite NaY adsorbent
masses on preconcentration of NO; gas
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The preconcentrator system is used to improve the sensitivity of the gas sensor and detect the
low concentration of the target gas. In applications such as measuring and examining human
respiratory exhalation, monitoring air pollution, monitoring the quality of food products, etc.,
can only be achieved by detecting low gas concentrations by inexpensive methods. There are
methods for detecting and measuring low gas concentrations that are often very expensive,
and measuring gas with cheap methods is of particular importance. It is important to check the
optimal conditions in the design of the preconditioning system. In this study, the NO» gas
preconcentration system was modeled with NaY zeolite adsorbent. The effect of parameters
such as the size and arrangement of adsorbent masses on the adsorption and concentration of
NO» gas was investigated, and it was found that by reducing the size of pellet masses such as
adsorbent, the surface area of the samples was the same, adsorption increased the adsorbent
on the amount of gas adsorption in the modeling was consistent with the laboratory results.

Keywords:preconcentrator,zeotite NaY, gas sensor,sensitization, simulation.
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The present study focusses on the modification of zeolite surface by Copper oxide
(CuO) for the removal of Malachite green (MG) and Methyl Orange (MO) dyes. In addition,
ion exchange capacity of modified zeolite for Lead (Pb**) and Nickel (Ni**) cationic metal
ions was investigated. The purpose is to study the modification of adsorbent for improved
adsorptive performance. The adsorption mechanism is supposed as a ligand-exchange process
between ions and the hydroxide groups present on the surface and holes of nanocomposite.
The structural properties were characterized by FT-IR, SEM and XRD analysis which are
indicated that CuO nanoparticles are immobilised on the zeolite substrate. In order to
investigation of removal process, ICP and UV-Vis analysis were used. The adsorption
properties of contaminants onto nanocomposite was studied as a function of solution pH and
contact time, amount of catalyst. The maximum adsorption was observed equal to 99.99% for
MB while this value did not exceed 60% for MO. It should be highlighted here that the
adsorption activity for metal ions was examined at mild condition (T = 25°C and pH = 7.0)
and the results showed that the nanocomposite were promised adsorbents in the elimination
process of both ions although this capability was observed more for Pb**. Thermodynamic
parameters of the Gibbs free energy, entropy, and enthalpy were also evaluated and discussed.
The negative values of Gibbs free energy and standard enthalpy were indicative of the
spontaneity of the adsorption and exothermic nature of the adsorption process, respectively.
On the other hand, the negative activation entropies reflected that no significant change
occured in the internal structure of the nanocomposite during the removal of metal ions.
Moreover, in this procedure, the nanocomposite could successfully retain dyecontaminants
from wastewater after four cycles.
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on the Be-FER and Mg-FER zeolites

Mahdi Heidari-Golafzani?, Masoumeh Ghandi®, Rahmatollah Rahimi®*

“Department of Inorganic Chemistry, Faculty of Chemistry, Iran University of Science and
Technology, Tehran, Iran

" E-mail: Rahimi Rah@jusr.ac.ir

The adsorption, at a low temperature, of molecular hydrogen on the two different zeolites
(Be-FER and Mg-FER) was investigated by means of variable temperature theoretical
calculations and infrared spectroscopy using a periodic DFT model. Depending on the type of
selected zeolite, the absorbed dihydrogen molecule can lead to a change in the characteristic
IR absorption band. Due to the existing differences between Be** and Mg?*, the H» interacts
with different sites on the zeolite surface, which causes different energy interactions. In this
study, the bathochromic frequency shift (Av) and adsorption enthalpy (AH®) were evaluated
and the results indicated that the obtained Av amounts being largest for H> adsorbed on Be—
FER and smallest for Mg—FER. However, the adsorption enthalpy, AH?, does not follow the
same trend and the corresponding value is lower than that found for the Be-FER system.

Keywords: Zeolite, Computational studies, Bathochromic frequency shift, DFT model
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therapy

Marjan Ghazimoradi®?, Aliakbar Tarlani®*, Abdolali Alemi®*

“Department of Inorganic Chemistry, Faculty of Chemistry, Tabriz University, Tabriz, Iran

bChemistry & Chemical Engineering Research Center of Iran, Tehran, Iran

* E-mail: Tarlani@ccerci.ac.ir, Alemi@tabrizu.ac.ir

Core-shell materials have verstile applications specially in drug delivery systems.
Nanoporous silica as a shell can play important role in drug formulation. Porous silica can
protect magnetic core or support many luminescent ions and drug molecules [1]. In this study,
the preparation of CoFe2O4/mSi0O2/NH»/Poly(methacrylic acid-co-itaconic acid) (MAA-co-
IA)/CeF3(Tb*",Gd*") and ZnFe;04@nSiO>@mSiO>@CeF3(Tb*",Gd*")/NHz/pectin-DA as two
magnetic-mesoporous core/multiple shells nanomaterials are reported. Superparamagnetic
cobalt-ferrite and zinc-ferrite nanoparticles were synthesized by hydrothermal and
solvothermal methods [2,3] and then COFe;O4 NPs were successfully coated with amine
modified mesoporous silica nanoshell. CoFeO4/mSiO2/NH, nanostructures were
subsequently covered by copolymer molecules and the luminescence ions were coordinated
by Poly(MAA-co-1A) molecules. Core—shell magnetic mesoporous ZnFe;O4@nSiO2@mSi0»
with double-shells structure were synthesized by two-step coating processes of silica on
inorganic magnetic core (ZnFe;0s4). In the ZnFe>O4@nSiO2@mSiO> nanostructure, the
porous outer shell can provide high specific surface area and increase the amounts of
lanthanide doped fluorides on the surface of the supports [4]. This nanocomposite was coated
with pectin-DA molecules. Then, their properties were characterized by XRD, SEM, VSM,
BET, TEM and FT-IR techniques. The BET showed a specific surface area of 220 m?.g™! and
a pore width of 2.44 nm for CoFex04/mSiO2/NH2/Poly(MAA-co-1A)/CeF5(Tb*",Gd*") NPs
and the magnetization saturation value (M) of the
ZnFe;04@nSiO2@mSiO>@CeF3(Tb*,Gd*")/NHa/pectin-DA NPs was estimated to be 15
emu.g!. Furthermore, the ability of the nanocomposites as multi functional nanocarrier were
investigated for breast and lung cancer treatments with two simultaneous delivery of
MTX&DOX. The in vitro cytotoxic studies of the MTX&DOX-nanocarriers demonstrated a
noticeable tumor inhibition compared with the free forms of drugs.

Keywords: Nanoporous; Multiple shells; Luminescence; Cancer treatment

References

[1]1S. H. Joo, J. Y. Park, C. K. Tsung, Y. Yamada, P. Yang and G. A. Somorjai, Nat. Mater. 2009, §(2), 126-
131.

[2] L. Gan, S. Shang, C.W. M. Yuen, S. Jiang and E. Hulnstitute, Appl. Surf. Sci. 2015, 351, 140.

[3]P. Guo, L. Cui, Y. Wang, M. Lv, B. Wang and X. Zhao, Langmuir 2013, 29, 8997.

[4] Sh. Gai, P. Yang, Ch. Li, W. Wang, Y. Dai, N. Niu and J. Lin, Adv. Funct. Mater. 2010, 20, 1166.

19



Abstracts

-
@717

Chemistry & Chemical Engmeenng Research Center of Iran




191 599560 0 9A (Ol pl (ol (ool Sl gi ) (gdl 5™ paoiad

Ol (o (wihigo § (s OIKLR Y5
7t Zeolite Conference of Iranian Chemical Society, 30 & 31 August 2022
Chemistry and Chemical Engineering Research Center of Iran

Synthesis of New Nanocomposite Based on Metal-Organic Framework-
Montmorillonite Consists of Cu2O and Investigation of Its Antibacterial
Properties

Shamim Jafarnia®, Shabnam Sohrabnezhad®*

“Department of Chemistry, Faculty of Science, Analytical Institute , Rasht, Iran
®Department of Chemistry, Faculty of Science, Guilan University, Rasht, Iran

* E-mail: sohrabnezhad@guilan.ac.ir

One of the metal-organic framework (MOF) materials called MOF-2 with the formula
[Zno(BDC),] has attracted the attention of researchers. Here, we describe the preparation and
synthesis of high-quality MOF-2 in more stable and simple conditions such as room
temperature [1]. On the other hand, Montmorillonite (MMT), a nano layered clay mineral that
combines with this metal-organic framework to form a new environmentally friendly clay-
based composite MOF-2/MMT using an in-situ growth technique created [2].

The synthesized composite modified by Cu>O nanoparticles and new prepared
nanocomposite (MOF-2/CuO/MMT) was used for antibacterial tests. Cu2O nanoparticles
were used in composite in order to increment of antibacterial activity. The results show that
the nanocomposite has been synthesized correctly and completely. The results showed MOF-
2 were synthesized in the interlamellar space of MMT. Cu,O nanoparticles were incorporated
in composite by the simple green method. CuSOy4 salt and nettle leaf extract were used as a
copper precursor and reducing agent, respectively [3].

The results of antibacterial testing of these compounds have also been announced. The
antibacterial activity of MOF-2 and the mentioned composites was tested against gram-
positive and gram-negative bacteria. The MOF-2, MOF-2/MMT and MOF-2/Cu,O/MMT
showed efficient antibacterial activity. Antibacterial activity can be related to release of
cations from synthesized compounds such as Cu?*, Zn*".

Keywords: Antibacterial properties, Metal-Organic Framework, Montmorillonite, Cu,O
Nanopartcles
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Zeolites due to their porous nature and inherent pH-sensitive properties are widely
studied as drug delivery systems [1]. But natural zeolite pores are usually larger than drug
molecules, which can cause rapid drug release [2]. Consequently, to solve this problem, the
zeolite structure must be modified to achieve controlled drug release. On the other hand, the
preparation of nanoscale zeolites enables them to enter the living cell. To achieve these
objectives, natural nanozeolite was modified by Poly (B-cyclodextrin-co-citric acid) (PCD-
Zeolite), and used to for loading and release of ibuprofen (IB). The PCD-Zeolite was
synthesized by heating a mixture of citric acid (CA), cyclodextrin (CD), and Na,HPO4, and
characterized by FT-IR, TGA, and TEM analyses. Due to the presence of hydroxyl and
carboxyl groups in the PCD-Zeolite structure, pH plays an important role on the adsorbed IB,
so that the maximum adsorbed IB was observed at PH= 7. The in-vitro release of IB from
PCD-Zeolite-1B in phosphate buffer was examined; the PCD-Zeolite containing IB (30 wt %)
show the highest release in pH= 3.6 within the first 3-48 h. As a result, the PCD-Zeolite by
trapping IB can improve its solubility and bioavailability. Besides, the decrease in the
dissolution rate of the polymer matrix in an acidic medium may also loor the toxicity of IB.

Keywords: Zeolite, B-cyclodextrin, Citric acid, Ibuprofen, Biodegradable polymers

References

[1] M. Servatan, M. Ghadiri, A.T. Damanabi, F. Bahadori, P. Zarrintaj, Z. Ahmadi, H. Vahabi, M.R. Saeb,
Mater. Today Proc.2018, 5, 15868.

[2] Karavasili, C. E. P. Amanatiadou, E. Kontogiannidou, G. K. Eleftheriadis, N. Bouropoulos, E. Pav, Int. J.

Pharmaceutics, 2017, 528, 76.

21



191 599560 0 9A (Ol pl (ol (ool Sl gi ) (gdl 5™ paoiad

Ol 2l (s (wvhign § (o OISR Sy
7" Zeolite Conference of Iranian Chemical Society, 30 & 31 August 2022
Chemistry and Chemical Engineering Research Center of Iran

Removal of heavy elements from industrial effluents, mining industries and
improvement of acidity using natural zeolites

Hossein Bibakian Sangesar **, Hadi Hamidian Shurmasti®

? PhD student in Mining Engineering, Department of Mining Engineering, Qaimshahr Branch,
Islamic Azad University, Qaimshahr, Iran

b Assistant Professor, Department of Mining Engineering, Qaim Shahr Branch, Islamic Azad
University, Qaim Shahr, Iran

' Email:bibakianh@yahoo.com

Abstract

With the growth and development of advanced societies and the industrialization of
countries, disposal and recovery of industrial and mineral wastes is one of their major
concerns. Mineral wastes are one of the most important and widespread pollutants in the
environment, and due to the necessity of their purification, the use of simple physical methods
that have economic justification is always the concern of environmental researchers. The
presence of heavy metals such as copper, chromium, iron, cobalt, manganese, lead, and zinc
in acidic mineral wastewater (AMD) has caused them to be considered as one of the
dangerous environmental pollutants. Industrial and mining effluents usually contain metal
ions. When these metal ions are present in excess, they can be harmful to aquatic organisms
and human health. Common methods for treating such wastewater are: sedimentation,
flocculation, flotation, membrane filtration process, electrochemical process, ion exchange
process, biological process and chemical reactions. Each method has its advantages and
limitations. Due to the high price of activated carbon, researchers have paid attention to the
use of cheap materials to remove metal ions. In this research, the ion exchange method for
three different metal ions, using clinoptilolite mineral =zeolite, was investigated
experimentally. A clinoptilolite PVC Webster pilot was designed and built. First, the
wastewater sample was artificially prepared, which contained different concentrations of lead,
iron, and nickel (Pb**, Fe**> and Ni**) in solution. This solution was passed through the bed
with different flow rates. The analysis results showed that clinoptilolite is able to remove
heavy metals. It also showed that the removal speed of nickel ions is lower than the removal
speed of iron and lead ions. The analysis results showed that this type of zeolite can remove
lead, iron and nickel heavy metal ions from these wastewaters. slow. In industrial wastewater,
the removal rate of nickel ion is lower than the removal rate of lead and iron. This
phenomenon was attributed to the smaller size of nickel ion and its greater electronegativity.
The film resistance at high flow rate decreases due to the decrease in the thickness of the
static layer.

Keywords: heavy metals, wastewater, clinoptilolite, ion removal rate, static layer

References

[1]Carman,p.c”Fluid flow through granular beds”, Trans.Inst.Chem,1937,15:150 166;
[2]Coulson,J.M.(1949),”The flow of fluids through granular beds,effect of particale shap and void in streamline
flow”, Trans.Inst.Chem,1949,27:237 257;

[3]Eilbeck,W.J.andG.Mottock, CHEMICAL processes in waste water Treatment,Ellishorwood.1987.
[4]Freeman,H.M, Standard Hand Book of Hazardous Waste Treatment and Disoposal,(ed.),McGraw_Hill,1980.
[5]Fergusson,J.E,The Heavy Elements Chemistry,Environmenta tion Impacts and Health Effects,Pergamon
Press, 1980



191 5995600 9A (Ol ol (oads (ool Sl gi) (gl 5™ (paoiid

Ol 2l (s (wvhign § (o OISR Sy
7t Zeolite Conference of Iranian Chemical Society, 30 & 31 August 2022
Chemistry and Chemical Engineering Research Center of Iran

A Novel Approach to Calibration Methodology of WD-XRF Applied in
Elemental Analysis of Zeolite Compounds with High Accuracy and
Precision

Azam Samiei*?, Hamid Ahmadi?®, Mahta Badienezhad®, Azam Khani®

“Department of Chemistry, Faculty of Science, Chemistry & Chemical Engineering Research Center of Iran,
Tehran, Iran
’Behdash Chemical Company, Qazvin, Iran.

* E-mail: mahta.badee.1996@gmail.com

X-ray Fluorescence spectrometry (XRF) is offered in terms of quantitative, fast, and
reliable analysis in a wide range of mineral compounds. The intensity of the fluorescence X-
ray radiation emitted from the analyte is used for the quantitative analysis of elements in the
sample. [1] However, there is no simple proportion between the intensity of X-ray
fluorescence and concentration of each elements, due to the interaction between the emission
of secondary fluorescent radiation and the sample matrix, especially when the matrix contains
heavy elements. While matrix effects cannot be reduced or omitted during
sample pretreatment, perfect matching between standards and samples, and adjusting of the
calibration based on standard reference materials (CRMs) with a matrix quite similar to the
test sample are required for better estimates. [2] The present paper describes an innovative
XREF calibration method using validated samples and an inert binder, to make some matrix-
matched standard samples. The uncertainty-weighted least-square linear regression (UWLR)
model was applied for the authentic quantitative multi-elemental analysis. [3] Moreover, the
effect of the parameters such as particle size, spectral line interferences, and moisture content
of the samples on the accuracy of XRF was assessed. This evaluated method was adapted to
determine five major elements, including Al, K, Na, Si, and La in the most common type of
synthetic zeolites like A, Y, and ZMS-5. Variations represented that the limits of detection
were 0.20%, 0.12%, 0.31%, 0.18%, and 0.10%, respectively which computed from statistical
analyses of duplicate sample aliquots, with RSD <2% for most elements mentioned above,
and RSD < 5% for Na. Analytical accuracies were verified by Inductively Coupled Plasma
Spectroscopy (ICP) measurements and classical analysis with reliable ASTM test methods.

Keywords: WD-XRF analysis, Calibration method, Zeolite sample, UWLR model.
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CO> emission is among the most important factor for global temperature rise [1]. High
selectivity, ease of regeneration, reusability of adsorbed material, and tunability to various
applications make MOFs to promising candidate among advanced porous materials (e.g.,
zeolites and carbons) for CO» adsorption [2].

MIL-101(Cr), Cr-based MOF, has a number of attractive features. The main reasons for
MIL-101(Cr) choice are the presence of open metal sites (OMS), organic ligand (terephthalic
acid produced by Iranian petrochemical companies), and desirable textural properties in its
framework [3]. This study utilized polar-functionalized MIL-101(Cr) by post-synthetic
modification via hydrogen bonding (H-bonding) donor compound (such as -NH>, -OH, ...) in
order to enhance hydrogen bond accepting and polarity for CO> capture [4]. Fig. 1 shows an
overview of post-synthetic modification of activated MIL-101(Cr) via hydrogen bonding.
Comparison of the finding between MIL-101(Cr) and polar-functionalized MIL-101(Cr) show
that polar-functionalized MIL-101(Cr) has significantly improved CO; adsorption capacity
and Ideal adsorption solution theory (IAST) of CO2/N> and CO»/CHy selectivity for a binary
gas mixture at 298 K and at 35 bar.

Keywords: metal organic frameworks, polar- functionalized MIL-101(Cr), adsorption,carbon
dioxide

Fig. 1. Post-synthetic modification of activated MIL-101(Cr)
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Zeolites are highly porous, inorganic crystalline and microporous minerals (pore diameter <2
nm) commonly used as adsorbents (purely and/or in the form of composites) [1-3]. They are
eco-friendly hydrated alumina silicate solids produced from the interlinked tetrahedral silica
(Si04) and alumina (AlO4) having several diverse crystalline structures with big open pores
(occasionally called cavities) in an ordered arrangement [4,5]. Zeolites NaY and L se were
synthesized by changing the reaction parameters including the Si/Al ratio, crystallization
temperature, time, template, and status (static or dynamic). It was found that the reaction
conditions could strongly affect the product crystal structure and morphology. The structural
and morphological properties of the zeolites and nanocomposites were analyzed using XRD,
SEM, N adsorption-desorption and FT-IR techniques. The XRD patterns confirmed that all
of the reaction parameters were constant for the L1 and L2 (with a gel formula of
10K>0:A103:20S102:400H20) except for the crystallization times which were 24 and 72h,
respectively, leading to the formation of perlialite with JCPDS card number [00-043-0560]
and an amorphous solid, respectively. The SEM images of Y1 and Y2 samples exhibited that
the rocky shape particles were formed which were about 3—20um and 500nm—10pm in size,
respectively. Comparing the Y1 and Y2 confirmed that decreasing the crystallization time
from 25h (in Y1) to 7h (in Y2) but increasing the aging time from 24 to 48h reduced the
particle size whereas it did not change the morphology. The sample L1 presented irregular
rocky shape for the large particles which were 1-11 um in size but L2 exhibited a flower like
(concentric rods) morphology for its much smaller particles having 50-200 nm diameters.
Comparing L1 and L2 with the same Si/Al ratio of 20 indicated that the L2 had smaller
particle size (50-200 nm) than L1 (1-11 um) and this may be related to longer crystallization
time (48h) for Ld while shorter time (24h) for L1 although the crystallization temperature was
lower in case of L1 (170 °C) whereas it was higher (180°C) for L2. The highest surfaces areas
of 1147.9 and 956.5 m?/g were measured for the NaY and L zeolites, respectively.

Keywords: Zeolite NaY, Zeolite L, Synthesis, XRD, BET, SEM micrographs
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Immobilization of enzymes in metal-organic frameworks is a promising strategy that attracts
the interest of scientists from different disciplines with the expansion of development of
metal-organic frameworks [1,2]. MOF-based matrixes progress the stability of the
immobilized enzymes against harsh experimental conditions and provide easy separation of
an enzyme from the reaction mixture [3]. In this study, Matériaux Institut Lavoisier-127 was
synthesized using FeCls.6H>O and 3,3',5,5'-azobenzenetetracarboxylic acid via microwave
assisted hydrothermal reaction. The prepared MOF was characterized by scaning electron
microscopy, Fourier-transform infrared spectroscopy, and atomic force microscopy.
Brunauer-Emmett-Teller (BET) technique was used to determine the surface areas of the
prepared MOF. The MOF was used as a matrix for physycal adsorption of laccase. The
obtained result showed an imporovment in thermal stability and storage stability of the
immobilized enzyme.
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This research is motivated by excellent results, with evaluation attempts and a newly
synthesized catalyst ZSM-5 @ APTS @ terephthalaldehyde@ CuSOs4 using ZSM-5
functionalized APTS @ terephtalaldehyde and stabilization of Copper nanoparticles. ZSM-5
@ APTS (@ terephtalaldehyde forms a highly efficient new green catalyst as a heterogeneous
catalyst used in the A® coupling reaction with the above substrates. Zeolite (ZSM-5) belongs
to the MFTI structure type [1, 2]. ZSM-5 may be a type of crystalline aluminosilicate zeolite
belonging to the pentacyl zeolite family. ZSM-5 was first synthesized by Argauer and Landolt
in 1969 [3,4]. Since amino groups can be strongly attached to metal nanoparticles, Zeolite
(ZSM-5) can be attached to Copper (Cu®*") metal nanoparticles using amino groups. The
(ZSM-5) type zeolite was dispersed in dry toluene using an ultrasonic device and aminoized
with a combination of (3-aminopropylesriomethoxysilane) (ZSM-5 @ NH>). In the following,
the synthesis of the compound (4-pyridine-2- (elimino) methyl) benzaldehyde) was carried
out via the concentrations of aminopyridine and terephthalaldehyde. Subsequently, the amine-
activated Zeolite (4-pyridin-2- (elimino) methyl) benzaldehyde) is converted, and in the final
step, the catalyst ZSM-5@ATPS/(4-pyridin-2-ylimino) methyl) benzaldehyde) @CuSO4
containing the purified product is complete. Since the amino group can be firmly attached to
the metal nanoparticles, the zeolite can be functionalized with the amino group to obtain Cu
metal nanoparticles.
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Abstract

Here, the temperature and solution concentration parameters for the synthesis of cobalt-
based zeolite-like framework, Co-ZIF, were optimized with using the sol-gel method[1] and
then evaluated for supercapacitor application. Cobalt and dimethyl imidazole salts were used
in different ratios and calcined at different temperatures and different temperature rates.
Specification tests including XRD, FESEM were performed and then their supercapacitor
evaluation, charge-discharge tests were compared. The results showed that the optimum
temperature for calcination of the structure is 350 © C with a temperature of 2 ° C / min and the
optimal ratio of dimethyl imidazole with cobalt salt is 1:15.

Keywords: Co-ZIF, Supercapacitor, Sol-Gel Method
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Synthesis and Characterization of Zeolite @ Zeolitic Imidazolate
Framework (ZIF) nanocomposite as a catalyst for organic reaction
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Zeolitic imidazolate frameworks (ZIFs) are a class of metal-organic frameworks (MOF).
ZIFs are composed of tetrahedrally-coordinated transition metal ions (e.g. Fe, Co, Cu, Zn)
connected by imidazolate linkers. Since the metal imidazole-metal angle is similar to the 145°
Si-O-Si angle in zeolites, ZIFs have zeolite-like topologies [1]. Beside of advantage of ZIF,
there are some disadvantages such as low mechanical stability and degradation of structure in
the present of acid and base media [2]. To overcome this properties ,we synthesized a
composite of ZIF/Zeolite nanocomposite by sol-gel method.The ZIF/Zeolite nanocomposite
characterized by FT-IR, XRD, BET, TGA, SEM, MAP and NH3-TPD which the result
confirmed the present two phases with increasing the chemical and mechanical stability that
helpful to the catalytic activity of ZIFs. The catalytic activity of ZIF/Zeolite was tested by
esterification reaction, in the green conditions and high yield. All prepared ester was
characterized by GC method.
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Preparation and Characterization of zeolite/chitosan composite as
Molecular Sieve for Water Purification
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Zeolites can exchange or adsorb different ions and organic pollutants such as volatile organic
compounds because its three-dimensional microcrystalline pore spaces create a natural
molecular sieve. In this work, a zeolite member modified with chitosan was prepared and
employed for the water purification. The synthesized adsorbent was characterized by
Scanning Electron Microscopy (SEM) and Fourier Transform Infrared (FTIR) analysis,
Specific surface area (BET), and X ray photoelectron spectroscopy (XPS).
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Over the past few decades a myriad of solids have been described that contain metal ions linked
by molecular species. This collection of compounds has been variously termedmetal-organic
frameworks, coordination polymers, hybrid organic—inorganic materials andorganic zeolite
analogues with unavoidable overla [1]. Zeolites have a wide use in industries such as detergents,
gas separation, desiccants and catalysts [2]. The high surface areas, tunable pore metrics, and
high density of active sites within the very open structures of MOFs offer many advantages to
their use in catalysis. MOFs can be used to support homogeneous catalysts, stabilize short-lived
catalysts, perform size selectivity, and encapsulate catalysts within their pores [3].The main
goal of this work is modification of Metal Organic Framework (MOF) and Zeolite to evaluated
the performance of Zeolite/MOF composite in organic reaction. we were prepared Zeolite/MOF
composites in the three methods.

The synthesized composites (ZEOGEL@MOF,MOF@ZEO,FSMOF@ZEO) were used as
acid catalysts in Diles-Alder reaction. In all these reactions, the composites showed high
performance efficiencies compared to MOF and zeolite.

Keywords: Composite, Porous materials, Zeolite, Metal Organic Framework, Catalyst
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Modification of silica foam by zeolite and its catalytic application for
esterification reaction
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Foam is a mineral made of silicon dioxide. Although, this extremely small powder becomes a
glass foam in a process that has a solid structure with a lot of pores. But, have some
disadvantages such as low acid sites. Against, zeolite is an acidic aluminosilicate and has
many applications in the industry which agglomeration and infinity in diffusion creates has
problem to application. In this way, the zeolite gel is synthesized during a separate process,
and in the final stage of this process, the glass foam samples were added to the zeolite gel and
placed in the Avon at 100 ° C for 26 hours. The prepared Zeolite /Foam characterized by FT-
IR, XRD,TGA methods which confirmed the present two phases in the framework. In
addition, the acidic properties of zeolite that come to our aid, by putting the zeolite on the
foam, our composite foam becomes acidic, and this composite can be used in esterification
reactions that require acidic agents. In addition, the silica foam by zeolite composite structure
provides easy separation of the catalyst for esterification reaction with high yield under
optimum conditions and reusing it in subsequent cycles of the reactions.

Keywords: silica foam by zeolite Composites,esterification
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Ferrite nanoparticles are in the focus of current nanoscience due to their high application
potential. On the other hand, zeolitic imidazolate frameworks are also a new class of
compounds with nanometer porosity, which are used in various applications such as storage
and separation of gases, catalysts, absorption , sensor, etc. have been used. By enriching these
compounds, it is possible to prepare nanocomposite materials with remarkable properties.
One of these cases is the combination and synergism of ferrites with zeolitic imidazolate
frameworks [1, 2]. The zeolitic imidazolate framework acts as an ideal substrate for ferrite
nanoparticles. In this way, the problem of separating the said compound as a catalyst after use
is solved. Also, in research, the use of said composite in chemotherapy has been reported.
Magnetic drug delivery is actually the use of drug packages containing magnetic
nanoparticles along with the use of a strong local magnetic field to accumulate the drug in a
specific location. In the meantime, the pairing of zeolitic imidazolate frameworks and ferrites
has usually been associated with advantages that are different according to the performance
under study and generally strengthen and improve each other's characteristics through
synergy. Some of these features are: easy separation of nanocomposite from the activity
environment, improved photocatalytic performance, recyclability in catalytic activities and
absorbents, high surface area and porosity, mechanical and chemical stability, and sometimes
high thermal stability [1, 2].

Keywords: zeolitic imidazolate framework, ferrites
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Amino glycosides are extremely active antimicrobial agents, particularly against aerobic
gram-negative Bacilli [1]. Gentamicin Sulfate (GM) as an aminoglycoside has robust
antibacterial activity too. However, GM as a highly water-soluble drug penetrates cells
poorly. This is an important disadvantage for the treatment of intracellular susceptible
pathogens [2]. Subcutaneous injection is not recommended because it is very painful. GM is
released at once so large concentration of the drug is introduced into body. GM concentration
decreases with time subsequently. The purpose of this study is to develop a Zeolite/polymer
composite which is modified with various polymers to control release of drugs at different
times. The obtained composite was characterized by FT-IR spectroscopy, powder X-ray
diffraction and SEM, TG/DTG analysis. The adsorbed and released extents of the GM
onto/from the modified zeolite were determined by UV—Vis spectroscopy.

Keywords: Gentamicin, Zeolite , Polymer, Drug Delivery
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Characterization, industrial application and impact of micropores in
produced zeolite-Y (NaY)

Mahta Badienezhad**, Shabnam Sohrabnezhad®, Azam Samiei®*, Sajjad Habibzadeh™?

“Behdash Chemical Company, Qazvin, Iran

b Department of Chemistry, Faculty of Science, University of Guilan, P.O. Box 1914, Rasht, Iran

“Department of Chemistry, Faculty of Science, Chemistry & Chemical Engineering Research Center of Iran,
Tehran, Iran.
4 Department of Chemical Engineering, Amirkabir University of Technology (Tehran Polytechnic), Tehran
15916-34311, Iran

* E-mail: mahta.badee.1996@gmail.com

Worldwide attention is being focused on microcrystalline Mesoporous high-silica zeolite Y
with advantages of improved accessibility of acid sites and mass transport properties for oil
refinery and petroleum industry such as in the yield of high octane gasoline. Zeolites are
important crystalline microporous materials, which have been widely applied as catalysts, in
particular as solid acid catalysts in industrial processes such as isomerization, Fluid catalytic
cracking (FCC), methanol to olefins (MTO), etc. In this study, microcrystalline Na-Y zeolite
produced by sol-gel method in hydrothermal conditions has been investigated. The prepared zeolite
was characterized by different techniques and compared with the commercial type. These
techniques include X-ray diffraction (XRD), X-ray fluorescence (XRF), Thermogravimetric
analysis (TGA), Brunauer —-Emmet- Teller (BET) nitrogen adsorption method, and Ammonia
Temperature programmed desorption (NH3-TPD). Studies indicate that the decrease in crystal
size affects the physical properties of the product such as surface area and surface uniformity.
Results showed well-defined morphology, crystalline structure with microparticle size (2-10
pum) and surface area in the range of 700-900 m?g™'. In addition, total Pore Volume of 0.37
cm3/g was obtained at temperature of 300 °C and 180 min as condition treatment. Total amount
of acidity and acid distribution are obtained from peaks area, position and shape using NH3-
TPD which represented that acidity peak within the range of 500 -600 °C. It can be interpreted
by TGA that as the temperature increases (30-200 °C), there was a little weight loss from the
samples due to the water evaporation and dehydration. In conclusion, these results give
information about morphology, distribution, surface area and structure of NaY zeolite.

Keywords: Zeolite Y, Synthesis, microzeolite, sol-gel method, characterization.
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Zeolite Y with Faujasite (FAU) structure includes high surface area, high thermal/hydrothermal
stability, and large pore volume. Tunable acidity is responsible for its application as an acid catalyst in
several crucial industrial chemical processes. The micro-porous structure of zeolite Y limits the
accessibility of the large feedstock molecules to pore active sites. Moreover, such mass transfer
limitations may cause a fast catalyst deactivation and undesired secondary reactions [1]. To improve the
mass transfer limitations, catalytic effectiveness in chemical reactions, and decrease the coke formation
several approaches were proposed. synthesis of extra-large pore zeolites, synthesis of zeolite with
mesopores [2], and generated interconnected mesoporous structures with intrinsic micropores have been
suggested [3]. Post-synthesis treatment was found to be the most practical method for obtaining
hierarchical zeolites by desilication and dealumination methods including steam treatment, leaching
methods with acidic or basic media [4], and chemical tempelates. It is generally known that the post
modification processes specially steaming, generates extra-framework Al (EFAL) species with lewis
acidity, which contributes to increased cracking activity. These EF cations play a significant role in
determining the catalytic properties of zeolites [5]. The work, described here, introduces lewis acidity
by using different concentrations of the aluminum precursor into HY zeolite followed by calcination.
The resulting catalysts were characterized by means of XRD, XRF, nitrogen-physisorption. Catalytic
testing was investigated over the HY catalysts for cracking of iso-octan. X-ray diffraction and nitrogen
physisorption suggest that the zeolitic framework is retained after these treatments. With an increase in
the total extra-framework aluminum in the modified zeolites, there was a considerable increase in the
number of lewis acid sites, that is a synergic effect on the coking rate and rapid deactivation of
zeolite, thus the catalytic life time decreased after ion exchange.

Keywords: EFAI, Acid Site, coke Formation, Faujasite zeolite

References

[1] Kasneryk, Valeryia L., and et al., Journal of Energy Chemistry 2016, 25.2, 318-326

[2] Campelo, J. M., et al., Applied Catalysis 1982, 3.4, 315-325

[3] Mi, Shuo, et al., Journal of Catalysis 2017, 347, 116-126

[4] Talebian-Kiakalaieh, and Sara Tarighi, Journal of Industrial and Engineering Chemistry, 2020, 88, 167-177
[

]
]
]
5] Deng, Changshun, et al., Scientific Reports, 2016, 6.1 1-13.

36



191 599560 0 9A (Ol pl (ol (ool Sl gi ) (gdl 5™ paoiad

Ol (o (wihigo § (s OIKLR Y5
7t Zeolite Conference of Iranian Chemical Society, 30 & 31 August 2022
Chemistry and Chemical Engineering Research Center of Iran

Removal of Azo dyes contaminant in aquatic system by Zeolite Imidazole
Framework: Synthesis and Kinetic study

Mina Najafi’, Rahmatollah Rahimi®*
“Department of Chemistry, Iran University of Science and Technology, Tehran, Iran.

" E-mail: rah_rahimi@iust.ac.ir

Azo dyes are a group of organic materials (containing R-N=N-R’ functional group) that
are practical in varied industries such as textile, printing, and cosmetics. In addition to their
use, they cause disadvantages either. Azo dyes have shown mutagenic and carcinogenic
effects, leading scientists to find ways to remove them from wastewater [1]. Various
mechanisms have been studied for wastewater treatment but adsorption is a simple, green, and
impressive method. MOF is one of the attractive adsorbents among studied adsorbents due to
its porosity, high surface area, and adjustable pore size [2].

In this study, Zeolite Imidazole Framework (ZIF-8) is synthesized through self-assembly
of Zn(NO3).6H>0O and 2-methyl imidazole in mixture of deionized water and methanol [3]. In
the XRD pattern, peaks at 7.3°, 10.35°, 12.7°, 14.8°, 16.4°, and 18° represent the 110, 200,
211, 220, 310, and 222 planes, subsequently. In the FT-IR spectrum, intensities at 677 and
754 cm! corresponded to sp? C-H in the imidazole ring, and stretching C=N is shown at 1566
cm’!. The BET adsorption isotherm follows type (I) which demonstrates the micropore
structure of ZIF-8. Also, pore widths are distributed from 1.86 to 186.94 nm.

Here, the adsorption of two Azo dyes containing Acid Blue 92 (AB92) and Direct red 31
(DR31) by ZIF-8 is studied. The optimum condition in adsorption experiment is considered
from previous studies (initial dye concentration= 40ppm, adsorbent amount= 10mg, pH= 5,
time= 40min) [4]. In the mentioned condition, the adsorption capacity of AB92 and DR31 are
141.16 and 85.2 mg.g, respectively which is satisfying results. The kinetic Adsorption of
AB92 is well fitted with pseudo-second-order (R?= 96.6) and DR31 is followed by pseudo-
first-order kinetic (R*= 92.9). So, it can interpret that AB92 is adsorbed through
chemisorption while it is physisorption for DR31. ZIF-8 can adsorb dyes through different
mechanisms, Zn metal as Lewis acid interacts with electron-rich rings of dyes. In addition,
The aromatic imidazole ring cause n-7 stacking interaction with dye structures.

Overall this study has shown that ZIF-8 is synthesized easily. Furthermore, it is
affordable, accessible, and efficient and adsorbs aqueous pollutants through various
mechanisms. So, ZIF-8 is a highly potential adsorbent for wastewater treatment.

Keywords: ZIF-8, MOF, Dye pollutant, Azo dyes, Wastewater treatment.
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Sodium aluminate is a versatile chemical with many industrial uses, so an acconomic
method for producing sodium aluminate was stablished. Iranian Jajarm gibbsite and domestic
sodium hydroxide were used in one-step solid state reaction (yield=95%). Zeolites 4A were
also synthesized with various inexpensive and available starting materials such as sodium
silicate, silica gel and water-absorbent blue silica gel and two different sources of aluminum,
synthesized and industrial sodium aluminate [1]. Reaction conditions were optimized to the
lowest possible time and temperature for the synthesis of zeolites. SiO> /AlLO3 = 1.8-2.2 was
used to synthesize 4A zeolite [2]. Zeolite 3A and 5A were prepared from washing 4A zeolite
with KCl and CaCl, solution at different concentrations, temperatures and times [3]. The
characteristics and structural properties of these zeolites were investigated by XRD, FT-IR
and atomic absorption techniques and quality of the samples were studied by standard
methods.
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Metal organic frameworks (MOFs) are a class of porous compounds that have recently received
much attention for their special applications such as chemical sensing, heterogeneous catalysis,
pollutants adsorption/removal[1-4]. Accordingly, the design and synthesis of metal organic
frameworks have attracted particular attention in the research fields. In this work, we report
the synthised Mlam-NH-66-UiO with post-synthesis modification of HoN-66-UiO, and its
catalytic activity as heterogeneous solid base catalyst in Knoevenagel condensation reaction
between benzaldehyde and malononitrile under mild reaction conditions was studied. Catalyst
was fully characterized using Fourier transform infrared spectroscopy (FT-IR), 'H NMR,
powder X-ray diffraction (PXRD), X-ray photoelectron spectroscopy (XPS), CHN,
thermogravimetric analysis (TGA),scanning electron microscopy (SEM),transmission
electron microscopy (TEM), and Brunauer-Emmett-Teller (BET) analyses. Furthermore, the
catalyst stability was also examined in terms of reusability and leaching experiments and it is
observed that the catalyst can be reused with no significant drop in its activity.

Keywords: Metal organic Framework, Knoevenagel condensation, catalyst.
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Metal-organic frameworks (MOFs) have been extensively investigated as heterogeneous
catalyst supports for Knoevenagel condensation reactions[1-4]. The Knoevenagel
condensation occurs between a C=0 group and an activated methylene group. This C—C bond
coupling reaction is useful reaction in synthetic chemistry namely in the drug industry where
important intermediates are prepared[5].

A simple post-synthetic modification strategy has used for the rapid and facile introduction of
a primary alkyl amino group in MOF structure[4]. In this manuscript, we reported a post-
synthetic modification route to achieve a covalently modified MOF catalyst containing a basic
alkyl amino group. The novel MOF-RNH;, [NH>R-NH-66-UiO (R=Et) ], catalyst was
prepared and fully characterized. Its catalytic performance was monitored at various
temperatures and in different solvents for the reaction between various benzaldehyde and

malononitrile and it greatly enhanced Knoevenagel condensation reactivities towards a variety
of aldehyde.

Keywords: MOF, Knoevenagel condensation, UiO-66. Heterogeneous catalyst.
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Although the imidazole molecules show good catalytic activity as a hemogenous catalyst but

based on unreusibility are often incorporated on other substrate to improve proton
conductivity!!!. Zeolites are one of the most importance material for the chemical industry as
heterogeneous catalysts with shape/size-selective character in various organic reactions.In
addition Zeolites can also play a superior role as a supprt for the hemogenous catalyst[?LIt is
known heteropolyacids (HPA) are ionic crystals consisting of a large heteropolyanion, a
cation, crystallization water, and sometimes additional molecule which widely used as
catalysts due to their high Bronsted acidity, and their dispersion on solid supports favors the
accessibility to their acid sites generally increasing the catalytic activity'>.In the present work,
the main aim is functionalizing zeolites by imidazole derivatives and heteropolyacid to
improve the efficiency of zeolite and heteropolyacid.The catalyst characterized by FT-IR
XRD, SEM and TGA methods which the result confirm the functionalize zeolite by imidazol
and HPA.

Schematic of HPA/IM @ Zeolite FT-IR: Zeolite NaY(a), HPA(b), Catalyst(c)

Keywords: Functionaliezed Zeolite, Imidazole, Heteropolyacid
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Integrating other metal ions into a mono-metallic metal-organic framework (MOF) to form
bi-metallic MOF is an effective strategy to enhance the performance of MOFs.!l' The
substitution by second metal ions in the inorganic nodes or secondary-building units (SBUs)
in the framework will allow the bimetallic system to show synergistic effects.?! Multivariate
metal-organic frameworks (MTV-MOFs), in which organic linkers have multiple functional
groups (such as porphyrin), have been found to function in a manner where the whole
performs better than the sum of the parts.?! Bimetallic MOFs than their monometallic
counterparts have A wider range of potential applications in the fields of gas storage and
separation, catalysis, proton conductivity, biomedicine (such as drug delivery), and
luminescent sensing.!*! In this study, cobalt/zinc porphyrin (Co/Zn TCPP) MOF nanomaterials
with different molar ratios of Co/Zn metal ions were synthesized using the solvothermal
method. The analysis results showed that all synthetic MOFs had different photocatalyst
performance efficiency with different molar ratios of ligand and metal ions. Among the
synthetic MOFs, the structure created with a molar ratio of 1:1 of Co:Zn showed the best
photocatalytic reaction efficiency. Also, the use of porphyrin ligand, due to its ability to be
metalized, could increase the synergy between metal nodes and increase the stability and
improve the functional capabilities of the structure. This research is expected to provide new
ideas and references for making high-performance catalysts.

Keywords: Bimetallic metal-organic framework, Photocatalysis, Synergistic effect,
Porphyrinic ligand
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Due to having unique physicochemical properties, carbon-based materials are so attractive for
material researchers. Graphene nanoribbon (GNR) is a narrow ribbon cut from graphene with
two parallel edges. They can be produced by physical treatment and chemical synthesis. Having
great edge sites with superior chemical reactivity, the electronic properties of GNRs are strongly
dependent on the atomic rearrangement of their edge. Edge functionalization, doping,
Modification of ribbon’s width, and edge morphology make GNRs a nanostructure with tunable
electronic and optical properties [1].

The geometry of a series of doped nanoribbons has been optimized in B3LYP/6- 31G* level of
theory. The first-order hyperpolarizability of different molecules have been calculated at the
same theoretical level. All mentioned calculations have been performed using Gaussian 09 suite
program.

In the presence of a homogenous week electric field, the energy of a system is a functional of
the applied electric field. The components of dipole moment, polarizability, and
hyperpolarizability are the coefficients in the Taylor series expansion of the energy [2]. Results
show that, the nanoribbons made by even and odd number of (C5N) units follow different trends
of first-order hyperpolarizability variations. Overall, nanoribbons made by the even number of
(C5N) units (having no unpaired electron) show higher first-order hyperpolarizability values
than odd unit nanoribbons (having an unpaired electron). Such a difference is more impressive
in longer nanoribbons.

Keywords: First-order hyperpolarizability, Graphene nanoribbon, DFT method
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In the recent century, nanosize materials cause a massive evolution in science and technology.
The extended two-dimensional structure of graphene is a limitation for their application in
ultrathin technologies. While, the quasi-one-dimensional structure, graphene nanoribbon
(GNR) is a proper candidate to implement in nanoscale devices. The semiconductor GNRs
having high carrier mobility could cause remarkable performance in these electronic devices

[].

The geometry of a series of doped nanoribbons has been optimized in B3LYP/6- 31G* level of
theory. The nucleus-independent chemical shifts (NICS) indices of different molecules have
been calculated at the same theoretical level. All mentioned calculations have been performed
using Gaussian 09 suite program.

The NICS index is a simple, easy, and reference-independent method to evaluate the
aromaticity of molecules. To avoid the shielding effects of the framework of s electrons,
calculations were carried out at points 1A above the center of rings (NICS(1)). Additionally,
since ring current is induced by the external magnetic field applied perpendicular to the ring,
the out-of-plane (zz) component of the magnetic shielding tensor (NICS(1).,) is considered as
a better descriptor of aromaticity [2].

The aromaticity of rings involved in considered nanoribbons has been calculated, and it has
been indicated that, low aromatic rings are located on a zigzag line. Higher aromatic rings
surrounded the low aromatic rings. N containing rings have high NICS(1). indices. The
average NICS(1)., index of constructive rings in different nanoribbons indicate that, as the
length of nanoribbon rises, the mean value of NICS(1),, index decreases.

Keywords: Aromaticity, Graphene nanoribbons, DFT method
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Improving gas sensing by using nitrogen dioxide preconcentrator with
zeolite NaY adsorber
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The NO; gas is one of the air pollutants that strongly affects the quality of human health.
Therefore, there is a need for a NO> sensing system for accurate monitoring. In this work, the
NO, gas preconcentrator was made with the aim of extending the detection range to very small
ranges such as ppb levels. The proposed preconcentrator includes the zeolite NaY as a NO»
adsorber and a commercial gas sensor. The developed preconcentrator increased the sensitivity
up to 44 times. A preconcentration cycle includes adsorption and desorption cycles. In the
adsorption cycle, 300 ppb of NO» in air, passes through the adsorber and adsorbes on the zeolite
NaY surface. In the desorption cycle, by applying heat to zeolite NaY, the adsorbed gas
molecules are released. The obtained results showed that by means of this low price
preconcentrator, detection of ppb levels of NO, is facilitated and the result is equal to the
performance of expensive detection systems. Furthermore, it was found that increasing the
duration of the adsorption cycle and decreasing the flow rate of the desorption cycle, increase
the preconcentration factor.
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10mL Time Of Desorption
100 =
60
¢ \ 50
o
Gas Gas Humidity Temperature £ 0
Chamber sensor sensor sensor o 40 41 42 43 44 45
30
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Graphical Abstract. (a) The schematic of the preconcentrator system. (b) The sensor response during the
system performance. The NO, concentration in the gas chamber was 300 ppb. Sensor responses corresponding to
adsorption (green area) and desorption (red area) cycles are defined in the (b). The inset graph in (b) shows the
desorption cycle of the sensor response on a larger scale.

Keywords: gas preconcentrator, zeolite NaY, gas sensor, NO», adsorption.
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Prostate cancer is the most commonly diagnosed cancer among men after the lung cancer,
therefore finding the ways to cure and control of these disease is very important [1].
Triptorelin acetate is the long acting agonist that has the FDA approval in curing prostate
cancer. This drug effect on pituitary gland and results in an initial increase in circulating
levels of gonadotropins. Continuous administration of triptorelin acetate cause pituitary
desensitization and down-regulation, leading to suppressed circulating levels of gonadotropins
and sex hormones [2]. Therefore, development of rapid and reliable selective or multi-
component methods is necessary for extraction and detection of this drug in different
matrices. Zeolite nano-composite have found a wide range of applications in different sample
preparation technologies because of their unique properties [3]. This dissertation aims to
develop simple, rapid, sensitive and environment-friendly magnetic solid phase extraction
(MSPE) methods based on zeolites as adsorbents. In this work, a magnetic zeolite was
synthesized, characterized and then applied as an effective adsorbent for MSPE of triptorelin
prior to HPLC analysis. Various experimental parameters affecting the extraction recovery
including the amounts of sorbent, volume of desorption solvent, extraction and desorption
time, pH, temperature, washing solvent type were optimized. The method was then validated
by figures of merit under the optimal conditions. The applicability of the “MSPE” was
evaluated by detecting of triptorelin in biological samples.

Keywords: Magnetic solid-phase extraction, Clinoptilolite zeolite, Magnetite nano-particles,
Nano-composite, Triptorelin
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Adsorption is a process that is widely used to remove dye contaminants and is used in the
treatment of dye effluents [1, 2]. Layer double hydroxide (LDH) can be considered as a class
of materials that are easy to synthesize in the laboratory [3]. Until now, the removal of
cationic and anionic contaminants of organic dyes has been investigated using various
adsorbents [4]. In this work, the MgZnAl-LDH/Zeolite Y was synthesized and characterized
by X-ray diffraction (XRD), field emission scanning electron microscopy (FE-SEM) and
Energy dispersive X-ray spectroscopy (EDX). The efficiency of the sample was evaluated for
simultaneous removal of cationic and anionic dyes from the solution. In this work, methylene
blue and methyl orange as cationic and anionic dyes were used. The performance of prepared
composite was also compared with their components. The results showed that Zeolite Y
sample could only remove methylene blue dye from solution. The simultaneous removal of
methylene blue and methyl orange dyes is observed by MgZnAl-LDH sample. The MgZnAl-
LDH/Zeolite Y composite showed similar performance to the physical mixture of MgZnAl-
LDH, and Zeolite Y (weight ratio 1:1). Moreover, the MgZnAl-LDH/Zeolite showed higher
efficiency than the MgZnAl-LDH. In addition, different kinetic models such as pseudo- first
order, pseudo- second order and particle diffusion models were examined for simultaneous
removal of dyes. The kinetic data showed the adsorption process could be well fitted by
pseudo- second order kinetic model.
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Among all antibiotics, tetracyclines (TCs) have been widely used in human and
veterinary medicine for the treatment and prevention of bacterial infections and can cause
some allergies and poisoning [1]. For this purpose, in this study, the performance of two
efficient and novel photocatalysts (ZIF-11 and NH>-ZIF-11) for the removal of tetracycline
has been investigated. Both of them were synthesized using a simple co-precipitation method.
The XRD pattern (Fig. 1.) shows that with the addition of 2-amBIM (2-amino
Benzimidazolate), the characteristic peak intensity of ZIF-11 decreases significantly, which is
consistent with previous studies [2]. Compared to ZIF-11, samples doped with 2-amBIM
ligand in the N-H stretching region (3600-3200 cm™) show two symmetric bands and one
asymmetric band in the FT-IR spectrum (Fig. 2.), indicating half-NH> in is the framework [3].
Photocatalytic degradation in a double-walled glass reactor using 120W visible lamps was
investigated for the removal of tetracycline (Sppm) using syntheised photocatalyst (0.5 g/L).
The degradation by NH-ZIF-11 and ZIF-11 were 67.7 and 38.2%, respectivley due to NH>
can cause electrostatic attraction of OH™ in TC structure.

NHI-ZIF-11

Intensity (a.u.)

ZIF-11
26 (degree)
Fig. 1. XRD patern of ZIF-11 and NH>-ZIF-11. Fig. 2. FTIR Spectr of ZIF-11 and NH»-ZIF-11.
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catalyst for the Sonogashira cross-coupling reaction
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Palladium-catalyzed cross-coupling reactions for the formation of carbon-carbon bond are
essential importance in organic synthesis. [1] The palladium catalyzed cross-coupling
reactions are a valuable reaction with applications in the organic synthesis to have emerged
recently. The coupling reactions carry out a coupling of the aryl, vinyl or alkyl halide
substrates with different organometallic nucleophiles that can be catalyzed by Pd-based
catalysts. [2] However, homogeneous palladium-based cross-coupling catalysts face many
difficulties, such as are non-recyclable and sometimes cannot be easily removed from the
reaction mixture. [3] A way to overcome this problem, replace homogeneous catalysts with
heterogeneous catalysts.

Graphene oxide (GO) and its derivatives have been successfully applied as efficient
heterogeneous materials for various chemical transformations. [4]

In continuation of our investigation of GO and its derivatives functionalized by nanoparticles,
[5] and owing to the beneficial features of GO, in this research, we report the synthesis and
characterization of a new palladium Schiff-base complex immobilized on GO and illustrate its
application in Sonogashira cross-coupling reaction. The functionalized GO catalyst was very
effective for the one-pot reaction of alkyne and aryl halide and provides the desired coupling
products with good to excellent yields in short reaction times.

X
%\) Functionalized GO catalyst T
— o+ | - =
S,
O 54 Q C\>

X=Cl,Br,I
R =H, p-OMe, p-Me

Keywords: Graphene oxide, C-C coupling reaction, Schiff base complex, Palladium
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Carbon quantum dots (CQDs) are a new category of carbon nanomaterials with dimensions
less than 10 nm, which were obtained for the first time during the purification of single-
walled CNTs through primary electrophoresis in 2004 [1]. CQDs, as a new generation
material with excellent electron transport capability, unique luminescence performance,
smaller size, good solubility, biocompatibility, and less toxicity, are a suitable alternative to
other carbon competitors synthesized by top-down and bottom-up methods [2]. The study
aimed to green synthesize of carbon quantum dots from a native plant called Woad or Indigo
with the scientific name Indigofera Tinctoria L. Woad is a medicinal-industrial plant
belonging to the legume family, which is cultivated in the south of Iran (Shushtar). The
components of Woad plant are: alkaloids, glycosides, flavonoids, tannins, and phenolic
compounds, amino acids, carbohydrates, mineral compounds, other compounds such as ash,
ash soluble in acid, ash soluble in water, etc. [3-4]. In this study, carbon quantum dot was
synthesized by a hydrothermal method from Woad as precursors in deionized water at 200 °C
for 14 h [5]. The sample was dried in an oil bath and washed three times with ethanol. Finally,
the resulting black powder was dried in a vacuum oven for 6 hours. The quantum dot samples
were characterized by a scanning transmission electron microscope (TEM). The
corresponding chemical structure was characterized by ultraviolet-visible (UV-Vis), Fourier-
transform infrared (FT-IR), and X-ray energy dispersive (EDX) spectroscopies. The study
suggests that the obtained carbon quantum dot can be used in different applications, especially
electrochemical or fluorescence sensors and separation.
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The rapid development of technology in the last few decades has increased the energy
demand in the world. Meanwhile, the massive consumption of oil and gas resources has
caused severe environmental problems. Therefore, there is an urgent need to provide highly-
efficient energy storage and conversion systems from new sustainable energy resource
alternatives. Among different electrical energy storage technologies, the zinc-air battery is a
promising candidate as a sustainable energy storage device, due to the advantages of low cost,
safety, and high specific energy density— about 2—10 folds higher than that of lithium-ion
batteries [1]. The architecture of zinc-air batteries is similar to the traditional batteries in
which a metal plate has used as the negative electrode. On the other side, they also have
similarities to conventional fuel cells due to the employment of a porous positive electrode
structure as the air catalyst which accelerates the sluggish oxygen electrocatalysis [2]. Thus,
there is a huge demand to explore low-cost electrocatalysts with efficient properties. In recent
years, metal hydroxides, chalcogenides, phosphides, selenides, and sulfides have gained
significant importance due to their unique performance and abundance on the surface of the
earth [3]. The aim of this research is to synthesis cobalt sulfide nanowires as a proposing
electrode material for oxygen electrocatalysis. Co3Ss nanowires was synthesized in two steps;
first, the Co(C0O3)0.35Clo.20(OH)1.10 intermediate was synthesized from cobalt chloride and urea
precursors by hydrothermal method at 100 “C for 12 h. In the next step, Co3S4 nanowires were
prepared with thioacetamide in a hydrothermal reaction media at 200 °C for 12 hours [4]. The
morphology of the sample was characterized by a field-emission scanning electron
microscope (FE-SEM). The chemical structure was characterized by Fourier-transform
infrared (FT-IR) and X-ray energy dispersive (EDX) spectroscopies. The crystal planes of the
obtained samples were observed in powder X-ray diffraction (XRD) patterns. The study
suggests that the obtained Co3S4 nanowires can be used in different applications, especially as
electrode material in zinc-air batteries, as well as supercapacitors and fuel cells.

Keywords: Nanowires, Hydrothermal, Metall-air battery, Electrocatalysis.
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Increasing attention has recently been paid to the use of magnetic nanoparticles (MNPs) as
support. One of the important magnetic materials with spinel structure is Cobalt ferrite
(CoFe204) which due to high efficiency, low leaching of cobalt and ferromagnetic nature and
easy separation from aqueous solution usually is promising as a catalyst for organic synthesis
[1,2]. It is well known that magnetic particles which synthesized by different methods are
usually agglomerated and their specific area and catalytic efficiency decreased [3,4]. An
effective method to prevent the agglomeration is dispersing of particles on a stable support. The
porous materials, such as zeolites with good acidity, high surface areas and well-defined
structures can be used as a support for different materials. However, introducing of CoFe,O4 to
zeolite may be decrease the catalytic activity due to diffusion limitation of microporous
materials, but increase the acidity. There are many reports which shows the surface of MNPs
functionalized by different materials such as organic, organometallic and acidic groups which
useful for many organic reactions. Although the surface of the MNPs and zeolite with free
silanol groups (Si-OH) are suitable agents for functionalization but immobilizing of amine
groups to Zeolite/CoFe2O4 has not yet been reported.

In this study, magnetic nanocomposite of NaP zeolite and CoFe,O4 were prepared, then in the
second step functionalized with 2-aminopyridine as a basic group. All samples were
characterized by FT-IR, XRD, VSM, FESEM, EDX, TEM, and BET and thermal analyses. The
results show that CoFe,Os MNP’s was dispersed on zeolite without any significant aggregation
with particle size about 30-50 nm. The BET and TEM confirmed the presence of mesoporous
phase in the surface of NaP/CoFe,04 and preparation a micro-meso structure.

Keywords: Zeolite, CoFe>Os4, Functionalization, Micro-meso structure
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There is an increasing research intrest of pigments. One of the important of this pigments is
nanoparticles of Cobalt ferrite (CoFe20O4). The Cobalt ferrite has spinel structure, black color
and magnetic properties that applied for prepreation ceramic pigments, cataysts, magnetic
fluids, electronic devices and biomedical systems [1].

It 1s well known that magnetic particles which synthesized by different methods are usually
agglomerated and their specific area and catalytic efficiency decreased. An effective method to
prevent the agglomeration is dispersing of particles on a stable support. The porous materials,
such as zeolites with good acidity, high surface areas and well-defined structures can be used
as a support for different materials. However, introducing of CoFe>Os to zeolite may be
decrease the catalytic activity due to diffusion limitation of microporous materials, but increase
the acidity.

In this work, at first nanoparticles of CoFe,O4 was prepared by two methods including the co-
precipitation method and the method of mixing metal oxides. Then in the second step magnetic
nanocomposite of Zeolite@CoFe.Os were synthesized by mixing nanoparticles of CoFe>O4and
a kind of zeolite. All samples were characterized by FT-IR, XRD, SEM, EDX, BET, VSM,
TEM and thermal analyses. The results show that nanoparticles of CoFe,O4 was synthesized by
two methods, has particle size about 50 nm. The BET and TEM analyses confirmed the
presence of mesoporous phase in the surface of Zeolite@CoFe,O4 and preparation a micro-
meso structure.

Keywords: CoFe,O4, pigment, Zeolite, Nanocomposite
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One of the most efficient technologies used to remove heavy sulfur compounds like
dibenzothiophene (DBT) from liquid fuel is oxidative desulfurization (ODS) process, which is
carried out under mild temperature and pressure conditions. In this article, the removal of
DBT in the presence of a novel nanocomposite catalyst comprosed of zeoilitic imidaolate
framework-67 (ZIF-67) and activated carbon (AC) has been investigated via ODS process.
The trueness fabrication of AC/ZIF-67 nanocomposite [1] was confirmed by different
characterization methods including XRD, FT-IR, TGA, FESEM, and N, adsorption-
desorption. The catalytic activity of the as-made nanocomposite toward DBT removal was
evaluated in a toluene solution as a model fuel and in the presence of tert-butyl hydroperoxide
(TBHP) as an oxidant. According to the results, the as-prepared nanocomposite revealed high
DBT removal efficiency around 98.1% after 1h of reaction under optimum operating
condition. The optimization of different operating variables including catalyst dosage,
reaction temperature, initial concentration of DBT, and oxidant to sulfur (O/S) ratio was
performed in a batch reactor system equipped with a reflux system. Based on the results it
was found that after 1h reaction using 0.025 g AC/ZIF-67 at 60 °C and by employing
O/S =20 for 25 ppm of DBT, the highest removal efficiency can be achieved. Finally, the
remarkable heterogeneous catalyst indicated recyclability for various catalytic cycles for 5
cycles (Fig.1). This result clearly demonstrates the ability of the AC/ZIF-67 nanoccomposite
as a promising candidates for practical application of ODS process.

Fig.1. Results obtained for five consecutive ODS
cycles for DBT removal using AC/ZIF-67
nanocomposite catalyst under optimum operation
conditions

Keywords: Dibenzothiophene, ODS, AC/ZIF-67, TBHP, Acetonitrile
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Fabrication of a novel star polymer based on magnetic nanoparticles and
aromatic silane with biological activity for hyperthermia applications
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Star-shaped polymers are the simplest type of branched polymers that consist of several
linear chains linked to a common center. In this study, new statistical magnetic silane star
polymers were designed, synthesized based on different surface functionalization processes of
Fe3O4 magnetic nanoparticles and conducting the polymerization reaction between
phenylenediamine derivatives and dichlorophenylsilane on their functionalized surfaces [1].
Different structural analyses have been done for proving the structure. The toxicity of this silane
star polymer has been measured and the cell viability percentage was reported 89.7%. In
addition, in-vitro hyperthermia of cancer therapy was evaluated and the specific absorption rate
(66.18 W g ') was determined for 0.5 mg mL™! of prepared sample.

Keywords: Aromatic silane star polymer, Magnetic nanoparticles, Nanoplate morphology
Hyperthermia, Specific absorption rate

Fig.1. (A): Graphical abstract, (B): calculated values of SAR for diferent concentrations of magnetic polymer, (c):
Hu02 cell line image after treatment with magnetic aromatic silane star polymer, (D): Hysteresis loop curve of
magnetic aromatic silane star polymer based on p-phenylen ediamine, (E): FT-IR spectra of a): Fe304@Si02, b):
Fe304@ SiO2@CPTMS@PPD c): statistical star-shaped magnetic nanocomposite.
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Abstract

Tetrazoles are among important heterocyclic systems. They are distinguished for the
resemblance of their pKa values with those of carboxylic acids and are compared with
carboxylic acids from the biological point of view!!l. Pyrroles are important heterocyclic
constituents of natural products?. These compounds have board applications as
pharmaceutical agents, conducting polymers, molecular optics, electronics and gas sensors for
organic compounds®. However, there are several methods for the synthesis of pyrroles, Paal-
Knorr reaction is one of the most signifcant important and simple methods to synthesis a
pyrrole derivatives. In the Paal-Knorr reaction, 1,4-dicarbonyl derivatives are converted to
pyrroles via acid mediated cyclization with primary amines which remains most common and
attractive. In this work, to preparation an acid catalyst namely [TMSP-S-Tet.] HY-Z was
reported. The synthesized catalyst was characterized by diferent methods such as FTIR, XRD,
BET, SEM, EDX, TGA and TPD-NH3. The result shows catalyst with micro-meso structure,
high surface area and good acidity. The catalytic activity of it was considered in the Paal-
Knorr reaction for the synthesis of pyrrole derivatives under solvent-free conditions. It seems
the tetrazole group as a Bronsted acid (pKa = 5) beside the HY zeolite and sulphur group as
an acceptor group increased the strong acid site which helpful to Paal-Knorr reaction'.

NH N
o] @2 [TMSP-S-TetJHY-Z /@ /\/\s)\NH
)W ' |// T=60°C, t=15min = /05//Sl
o X Solventless X—\ ‘ HY 0
X = OH, NO, Catalyst = [TMSP-S-Tet.]JHY-Z

Keywords: Tetrazole, [TMSP-S-Tet.] HY-Z, Zeolite, Organic-Inorganic hybrid, Pyrrole, Paal-
Knorr reaction
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In the past decades, interest in ionic liquids (ILs) has been increased for organic reactions
due to their unique properties such as solubility, very low vapor pressure, low toxicity, high
chemical and thermal stabilities, which are often named as green solvents ['l. Also, ILs show
good catalytic activity and high selectivity as a homogeneous catalyst for organic reaction.
Recently, the immobilization of ionic liquid onto some solid supports. Coumarins and their
derivatives are widely applied in many areas, for example as drug in present-day and modern
medicine, biology, polymer sciences [*. The Pechmann reaction with very simple starting
materials (phenols, B-ketoesters and acid catalysts) is one of the simplest and direct methods
for the synthesis of coumarins Pl In this work, in the first step, the 1-methyl-3-(3-
trimethoxysilylpropyl) imidazolium chloride ([MTMSPIm]CI) is immobilized on HY and
NaY zeolites as an acidic catalyst. The synthesized catalysts were well characterized by
diferent methods such as FTIR, TGA, XRD, BET, SEM, EDX and ICP. The result shows the
micro-/mesoporous structure for catalysts which have been emerged as an important class of
catalytic materials. The micro-/mesocatalyst ((MTMSPIm]Cl@zeolite) was used as an acidic
catalyst to synthesize coumarins via Pechmann reaction in solvent-free condition. Comparison
of modified zeolite with [MTMSPIm]CI shows higher yield and selectivity and mild condition
related to other works.

HO OH (o} (0]
)]\/U\ Solventless, 130 °C HO 0.0
+ OEt _
TN
. "/ a

Keywords: Tonic liquids, coumarrin, [MTMSPIm]cl@zeolite), Micro-/mesostructure,
Pechmann reaction
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Due to the increasing chemical and biological threats posed by terrorist attacks, there is a need
to design and prepare nanofibers (NFs) with the ability to neutralize CWAs. For this purpose
polyacrylonitrile NFs and polyoxomolybdate [Mo1s4] (abbreviated as PAN NFs/[Mois4]) as a
heterogeneous catalyst was prepared by electrospinning method with a diameter of about
100nm. The PAN NFs/[Mois4] catalyze the selective aerobic oxidation of sulfur mustard
stimulants, such as 2-CEES and 2-CEPS under green and “ambient” conditions (25°C, latm
0>) in presence of ethanol with high efficiency and selectivity. The progress of the reaction
was evaluated after different times using GC-FID, GC-MS and TLC. The reaction product
was also confirmed by '"H-NMR spectroscopy. The aerobic oxidation results of 2-CEES
showed that PAN NFs/[Mo1s4] have a conversion of 98% to produce only a nontoxic product,
2-CEESO with selectivity of 100% after 45min. The results were performed using [Mois4]
without any PAN NFs for comparison. Whereas [Mo1s4] converts only 52% of 2-CEES under
the identical conditions. Heterogeneous PAN NFs/[Mois4] catalyst was reused after washing
with solvent up to 5 steps without leaching of [Mo1s4] from PAN NFs and without any loss in
efficiency due to the morphology of NFs. In addition to the recovery of PAN NFs/[Mois4] in
different cycles, the use of FT-IR, UV-Vis and TEM techniques confirms the stability and
morphology of PAN NFs/[Mo1s4] after the fifth cycle, 2-CEES oxidation [1].

Keywords:  Sulfur Mustard Simulants, Aerobic Oxidation, Polyoxomolybdates,
Polyacrylonitrile Nanofiber, Sulfoxide, Blister agents.

/\s/\/CI

Fig. 1. Aerobic oxidation of a Sulfur Mustard Simulants by PAN NFs/[Mois4].

PAN NFs/ [M0154]

Selectivity: 100%
Conversion:> 96%
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Supported on MNPs

Reza Haddad?®*, Ali Roostaie?

“Assistant Professor of Inorganic Chemistry, Department of Police Equipment and Technologies,
Policing Sciences and Social Studies Institute,

*E-mail address: Haddad.reza2009@yahoo.com; Tehran, Iran, Tel: +982181886061.

An economical and environmentally friendly method for the reduction of nitrophenol compounds
such as 4-NP and 2,4,6-TNP to aminophenol compounds using [MNPs-Cu20PsWas] in the presence of
NaBH4 was reported. The results showed that [MNPs-CuxoPsWaig] has a 100% conversion and
selectivity in the reduction of nitrophenol compounds after 10 min under mild reaction conditions
(e.g., in an aqueous solution at room temperature). The reuse of nanocatalyst up to eight cycles
showed that only after the seventh cycle 2% reduction in efficiency is observed. After separating the
nanocatalyst and washing it with water and ethanol, and drying it in vacuum, the FT-IR spectrum was
investigated to evaluate the nanocatalyst stability before and after the reaction. Examination of the
FT-IR spectrum after the eighth step showed precisely the same results as the pre-reaction spectrum,
which indicates the high stability of the nanocatalyst after the reaction. In the end, according to the
results, the proposed mechanism for this reaction was reported [1,2].

Keywords: Nitrophenol Compounds, Polyoxotungstate, Reduction, Magnetic Nanoparticles,
Heterogeneous Magnetic Nanocatalyst, Aminophenols.

Fig. 1. UV-Vis spectrum of 2,4,6-TNP in the presence of NaBH4 and [MNPs-Cu20PsWas].
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Abstract

In current work, aniline-naphthylamine copolymers were prepared using electrochemical
technique and then applied as a new sorbent for needle trap extraction of some volatile
organic compounds from aqueous solution in headspace mode. The scanning electron
microscopy and infrared spectrometry techniques were used to characterization of
synthesized aniline-naphthylamine copolymers of aniline and naphthylamine. The results
showed that aniline-naphthylamine copolymer compared to unmodified polymer, has higher
porosity and non-uniform structures. The significant parameters of the sorbent preparation
and extraction process such as the type and concentration of polymer, time and voltage of
electrochemical deposition, the extraction time and temperatures and salt content were
studied and optimized. The modified device is sensitive and fast providing good analytical
parameters so that the detection limit of 0.9-2 ng L™ and the quantification limit of 3-7 ng L™!
along with equilibrium time of 20 minutes were obtained. The linearity of method was
obtained in the range of 15-1500 ng L with R? > 0.9996. The method repeatability was
considered at 50 ng L' and relative standard deviations of 3-5% were obtained. To finish, the
performance of proposed device was studied via the extraction of selected analytes in real
water samples and the relative recovery values were found to be in the range of 94-102%,
showing no matrix effect.

Keywords:
Aniline-naphthylamine copolymer; Solid phase microextraction; Volatile organic
compounds; Gas chromatography-mass spectrometry; Water analysis
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Abstract

In this work, an acid treated-activated carbon was prepared from chestnut oak shell
carbonization followed by modifying with hydrochloric acid /nitric acid (HC/HNO3) and
then used as an new sorbent for headspace needle-trap extraction of chlorophenol compounds
from aqueous solutions. Different techniques including scanning electron microscopy (SEM),
Brunauer-Emmett-Teller analysis (BET), and Fourier transform infrared spectroscopy (FT-
IR), were used for characterization of the adsorbent. The effects of some experimental
parameters including the temperature of extraction, pH sample, sorbent amount and time of
extraction were optimized. The developed method is fast and sensitive providing sub and low
ppt detecion limits, LOD of 0.75-5 ng L' and LOQ of 5- 15 ng L™! with equilibrium time of
15 minutes. Wide linearity in the range of 15-2000 ng L' with R? > 0.9993 was also
obtained. Repeatability of the method was accessed at 100 ng L™! and RSD% of 6-12% was
achieved. The range of dynamic linear was investigated in the range of 2-2000 ng/L. The
current method for the analysis of real water samples containing spiked chlorophenols was
applied and the relative recovery values were found to be in the range of 84-97%.

Keywords:
Activated carbon; Chestnut shell; Needle trap extraction; Acid treatment; Chlorophenol
compounds.
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Synthesis of functionalized and modified HY zeolite by 2,6-diamino-4-
phenyl-1,3,5-triazine and study of its efficiency in synthesis of some
pyranopyrazole derivatives as a novel and recyclable catalyst

Mobina Salehi Marzijarani®, Kaveh Khosravi**

“Department of Chemistry, Faculty of Science, Arak university, Arak 38156-8-8349 , Iran

" E-mail: k-khosravi@araku.ac.ir

Heterocyclic compounds such as pyranopyrazoles display significant roles in medicinal
and synthetic chemistry [1]. They showed numerous biological activities such as antibacterial,
anticancer [2].

On the other hands, zeolites are aluminosilicates materials that have three dimensional
network structured of SiOs- and AlOs- tetrahedral which provide the cavities [3]. Acidic
zeolite such as HY-zeolite is unique acid that it contains a framework system of supercages
and it has been used in various chemical transformations. Modifying and functionalizing the
zeolite surface improves its catalytic properties extremely [4]. Therefore, in this research, the
functionalized and modified HY zeolite by 2,6-diamino-4-phenyl-1,3,5-triazine has been
synthsised and then, characterized by X-ray powder diffraction, scanning electron microscopy
(FE-SEM), nitrogen adsorption isotherms ( BET) and FTIR spectroscopy analysises..

Finally, due to importance of pyranopyrazole derivatives, the syntheised modified zeolte,
was used as a novel nad reusable acatalyst in facile and efficient synthesis of some
pyranopyrazole derivatives in mild conditions , short reation times and in according to green
chemistry rules.

Keywords: Pyranopyrazole, HY zeolite, Multicomponent reactions, Recyclable catalyst
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Investigating the antibacterial property of ZIF-7 and introducing it as a
suitable carrier of silver nanoparticles to increase the antibacterial

property
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A subclass of metal-organic frameworks (MOFs) is zeolitic imidazolate frameworks
(ZIFs). They are one of the most intriguing and exciting types of porous materials. They have
a lot of potential for storage, separation, and catalysis ['*. Metal ions that are connected to
imidazolate to form ZIFs. Each imidazolate has a nitrogen atom that coordinates it to a metal
ion 1. Zinc cations and benzimidazolate anions are joined to create ZIF-7. In this study,
ZIF-7 was synthesized in ambient conditions and loaded with silver nanoparticles by using a
UV irradiation technique (Ag@ZIF-7). Silver is a noble transition metal that has long been
employed in biological applications and has long been recognized for its ability to disinfect (4],
Techniques such as FT-IR, XRD, zeta potential and SEM were employed for structure
characterization of these samples. By using agar well diffusion and broth dilution techniques
against gram-positive and gram-negative bacteria (S.aureus and E. coli), the compounds'
bactericidal efficacy was evaluated. ZIFs were found to have an advantage when used as a
reservoir or carrier for the slow and progressive release of metal nanoparticles.
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Zn(II) anchored onto mesoporous MCM-41 functionalized by
thiosemicarbazone with amino acid (MCM-41/TSC-Trp-Zn): Synthesis,
Structural characterization and application
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The design of Zn(Il) complexes of thiosemicarbazones have recently received considerable
attention due to their applications in the industrial and medicinal fields including
photochemistry, biochemistry and pharmacology [1,2]. Thiosemicarbazones have a long
history and broad spectrum of biological efficacy including antibacterial, antiviral, antifungal,
antimalarial and antitumor activity [3]. In this work we have been synthesized a new metal
complex, (MCM-41/TSC-Trp-Zn) from the reaction of Zn(II) acetate with tiosemicarbazione
in the presence of MCM-41 base, tryptophan, as an auxiliary ligand. The data show that the
thiosemicarbazione acts as a tridentate dianionic ligand and coordinates via the thiol group,
imine nitrogen, and phenolic oxygen. The synthesized complex has been investigated by
elemental analysis, IR, BET, NH3-TPD, TGA, FESEM, DRS. The compound has been
evaluated against Gram-positive and Gram-negative bacteria and compared with the standard
antibacterial drugs. This compound Also, uses as a heterogeneous catalyst for some organic
reactions such as aldol condensation.

Keywords: MCM-41, Metal complex, Thiosemicarbazone, Auxiliary ligands, Amino acid.
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Synthesis of SiC doped graphene nanocomposite and its application in
congo red dye removal, a kinetic study
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Wastewaters with different properties are produced by several activities such as chemical,
agricultural, industrial, etc. Textile effluent is a potent resource for water reclamation because
of the production of voluminous wastewater [1]. The major issue related to these organic
compounds in large quantities in wastewater is their chemical stability and low
biodegradability in water systems, which is potentially harmful to the eco-environment [2].
The pollution of colored wastewater is a big challenge and concern due to the presence of
toxic and poisonous organic pollutants [3]. To solve these problems, lots of methods were
used such as adsorption, coagulation, filtration, and advanced oxidation processes and among
them adsorption is appropriate method because of its simplicity, reversibility as well as the
availability of a wide range of adsorbents. In this research, SiC doped graphene
nanocomposite was synthesized and used as an absorbent for congo red removal. Synthesized
nanocomposites were characterized by FT-IR, XRD, SEM/EDX spectroscopy. The dye
adsorption process was performed in a batch system and the conditions were optimized to
achieve the desired adsorption. The effect of time, initial dye concentration, adsorbent dose,
pH on adsorption efficiency was investigated and reported. The adsorption kinetics were
investigated and it was found that the laboratory data are in good agreement with the pseudo-
second order kinetics. Also, the dye adsorption isotherm on the synthesized adsorbent was
investigated and it showed the best agreement with Temkin isotherm.
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Investigation on novel applications of Zeolite
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Abstract:

Zeolites are a big family of crystalline materials with orderly distributed micro pores in
molecular dimensions. Beyond these traditional applications, new promising fields have been
found for these unique matter applications. The special properties of this inexpensive
material, such as unique shape selectivity, ion exchange capability, high hydrothermal
stability, and tunable polarity and acidity, make it a valuable matter in new fields. Among the
new applications of zeolite, we can mention their effective use in the field of renewable
energy such as biomass conversion, fuel cells and vital environmental fields. Also, in recent
years, the role of zeolite in many fields of medicine with the aim of developing materials and
equipment related to it, such as used scaffolds in tissue engineering, in pharmaceutical fields
with the aim of controlled release of drugs and veterinary medicine such as animal food
supplements It has been established and their efficiency is increasing day by day. In this
study, a comprehensive review of the performance of various natural and synthetic zeolite
structures in terms of application and specific uses has been done. The introduction of
different methods of processing and preparation of zeolite, in terms of effective elements for
ion exchange, will be briefly stated.

Keywords: Zeolite, Chemical Industry, Medicine and Veterinary Medicine, Environment.
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Application of Zeolite in petroleum industry: potential material on stability
and efficiency of chemical agents
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Zeolites are a group of porous and crystalline aluminosilicates, whose primary units are TO4,
where the T atom can be silicon, aluminum, phosphorus, arsenic, gallium, germanium, boron,
and beryllium. These materials include exchangeable cations from the elements of the first
and second groups of the periodic table of elements.

Zeolites, which are of two types, natural and artificial, are widely used in various industries,
including oil and gas and petrochemical industries, as catalysts and adsorbents in gas
separation, as ion exchangers in the separation of heavy metals from industrial effluents. are
used Also, one of the methods of dealing with sea pollution and preventing environmental
pollution is the use of absorbents to collect and prevent the spread of petroleum substances on
water, which is made possible by the use of zeolites.

The use of zeolite as a catalyst is very important in industry. Because in industrial reactions, it
is necessary to increase the speed of the reaction in a way, for example, by using catalysts, so
that the production is efficient and economical. Although it is possible to significantly
increase the reaction speed by increasing the temperature, but since increasing the temperature
is associated with energy consumption, such a measure will not be economical. On the other
hand, many materials such as surfactants, viscoelastic surfactants, polymers, benzoic acid, etc.
are sensitive to heat and lose their stability and decompose due to heat. For this reason, the
most appropriate way is to use a catalyst to speed up chemical reactions. This acceleration
will be a fundamental issue in the oil industry, especially in the processes of over-recovery
and stimulation (such as acidification and artificial extraction) where the efficiency and
stability of chemicals injected into the porous medium are important.
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Preparation of a zeolitic imidazolate framework/graphene nanocomposite
as an electrochemical sensor for simultaneous detection of adrenaline and
uric acid
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An easy method was applied to prepare Zeolitic imidazolate framework-8 (ZIF-8) and
combined with graphene nanoplatelets (GNP) to fabricate a novel electrochemical sensor for
non-enzymatic detection of adrenaline and uric acid. The characterization of ZIF-8/GNP
nanocomposite was performed by scanning electron microscope (SEM) and X-ray diffraction
(XRD). This proposed sensor showed excellent electrocatalytic activity toward adrenaline
(AD) and uric acid (UA) with detection limits of 0.05 uM and 0.09 uM (S/N = 3) respectively
and with a same linear concentration range of 5—600 uM. In addition, the prepared electrode
shows great reproducibility, stability and selectivity. Meanwhile, the low cost and facile
preparation of the modified electrode made it become a potential candidate for
electroanalysis.

Keywords: Zeolitic imidazolate framework-8, graphene nanoplatelets, Adrenaline, Uric Acid.
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Heterogeneous desulfurization using H202 as Oxidant by a Recyclable
Organic-Inorganic Polyoxometalate-based Frameworks Catalyst
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Four organic—inorganic polyoxometalate-based frameworks(HSiW-MOF, PMo-MOF, HPMo-
MOF and PW-MOF) were synthesised and characterized by Elemental analysis, UV-Vis, FT-
IR cyclic voltammetry and XRD.Organic—inorganic polyoxometalate-based frameworks
could act as effective and reusable heterogeneous catalysts for the selective oxidation of
Dibenzothiophene (DBT) by hydrogen peroxide as a green oxidant. DBT were oxidized to the
corresponding sulfone and sulfoxide with excellent conversion. Our results showed that the
PW-MOF was stable to leaching, behaved as true heterogeneous catalysts, were easily
recovered by filtration, and reused four times with the maintenance of the catalytic
performance.

Keywords: Polyoxometalates, Epoxidation, Metal organic frameworks, H>O».
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Economic synthesis of ZSM-5 zeolite without template and its reactor test
in methanol to propylene (MTP) conversion
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Considering the importance of producing hydrocarbons, including propylene, in the industry
using catalytic processes, especially zeolites, in this project, the synthesis of H-ZSM-5
catalyst with different Si/Al ratios (25, 40, 80, 140 and 180) was done using seeds in the
absence of template and by hydrothermal method. Sodium silicate and silica gel were used as
sources of silicon, and aluminum sulfate and sodium aluminate were used as sources of
aluminum. The highest synthesis efficiency (97%) was related to HZ-25 sample. X-ray
diffraction analysis, infrared spectroscopy, X-ray fluorescence, scanning electron microscope,
nitrogen adsorption and desorption isotherm and thermal gravimetric analysis were used to
identify the synthesized compounds. Next, the catalytic activity of the synthesized compounds
in the conversion reaction of methanol to hydrocarbon was carried out by a reactor test in a
fixed bed reactor (under the operating conditions of T=400 °C, P=1atm and WHSV=2.3h™).
According to the diagram In relation to the reactor test, the conversion percentage of HZ-40
zeolite is 80+£2% on average and the conversion percentage of HZ-180 zeolite is 90+5% on
average. Therefore, HZ-180 sample has a higher methanol conversion percentage. In the 6-
hour test, HZ-40 zeolite had the highest selectivity towards propane gas and HZ-180 zeolite
compared to propylene gas. Therefore, HZ-180 sample having the highest percentage of
propylene selectivity (on average) 52.5+2%) zeolite is suitable for MTP process. However, in
the 48-hour test, HZ-180 zeolite had the highest selectivity to ethylene gas and second to
methane gas, and less propylene was produced. The obtained results showed that with the
increase of Si/Al ratio from 40 (actual ratio 24) to 180 (actual ratio 114), most of the products
change from MTG to MTP.

Keywords: H-ZSM-5, Si/Al ratio, hydrothermal synthesis, conversion of methanol to
hydrocarbon (MTH)
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Methylene blue and Methyl Orange adsorption on activated carbon
prepared from Broad bean peels
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In present work, activated carbon and magnetic activated carbon nanocomposite were
synthesized by chemical activation method. Due to its high surface area to mass ratio,
activated carbon is widely used as a surface adsorbent in the removal of pollutants [1]. The
samples were characterized by a series of complementary techniques: BET, FE-SEM, FT-IR,
XRD and VSM method. Using the results obtained from BET, the average droplet size of the
holes is around 6.47 nm. Also, the surface area and the pore volume are equal to 431.07 m?/g
and 0.21 cm?/g, respectively [2]. Factors affecting the adsorption process such as pH effect,
time effect, surface gravity and concentration effects were investigated [3]. The results of the
experiments showed that in the adsorption of organic dyes, the methylene blue adsorption
capacity for the initial color concentration of 200 mg/L and the adsorbent mass of 0.01 g in
0.01 L at 30 minutes of 100% and adsorption of methyl orange for the initial color
concentration of 50 mg/L and the adsorbent mass of 0.01 g at 0.01 L, it absorbed 100% in 30
minutes [4] (Fig. 1).

Fig. 1. SEM of the activated carbon
Keywords: Activated carbon, Adsorbent, Methylene blue, Methyl orange
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Effect of zeolite modification through ion exchange on crystal structure,
textural properties and chemical composition
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Zeolites are crystalline aluminosilicates of group IA and IIA elements such as sodium,
potassium, barium, magnesium and calcium. The physical structure is porous with
interconnected cavities in which metal cations and water molecules are present. The
fundamental building unit of the zeolite is a tetrahedron of four oxygen atoms surrounding
silicon and aluminium atom [1-3]. Ion exchange property of the zeolites has been studied for
many years. It is mostly used to modify the zeolite properties in order to prepare new types of
catalysts, conductors, semi-conductors, efc. Zeolites can be divided by the Si/Al ratio in the
crystalline skeleton [2, 4]. Zeolites with lower silica content have good ion exchange ability.
In this research, a faujasite type zeolite (Y) was prepared in its Na-form and the ion exchange
properties of the zeolite was examined. The prepared zeolite was structurally modified
through ion exchange via Rare earth (RE). The exchange procedure was first include
ammonium exchange followed by RE exchange. Aqueous solutions of RECls was applied for
ion exchange reactions. Steam calcination of the zeolite was performed after exchange
reactions to provide more exchange capacity due to dealumination of the zeolite structure
(600 °C/2 h). The parent and modified zeolite were fully characterized by means of XRD, N>
adsorption desorption and elemental analyses. The zeolite characteristics including Si/Al
ratio, crystallinity, unit cell size (UCS) and external surface area has been studied. The results
showed that RE-exchanged =zeolite has lower crystallinity and lower UCS due to
dealumination process via steam calcinations. Si/Al ratio was increased from 340.5 in the
parent zeolite to 4.5+0.5 for RE-exchanged zeolite. Also, the crystallinity of the modified
zeolite was decreased in spite of remaining the zeolite crystal structure. T-plot external
surface area was increased for modified zeolite (from 8 m?/g for NaY zeolite to 11 m?/g for
RE-exchanged zeolite) indicating more mesoporous surface area for the modified zeolite. As a
result, Zeolite Y is a good candidate for ion exchange under sever reaction conditions.

Keywords: Faujasite zeolite, Zeolite Y, lon exchange, Crystal structure
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Preparation of zeolite Y with different silica to alumina ratio (SAR)
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Faujasite zeolites are a group of zeolite family that consists of faujasite-Na, faujasite-Mg and
faujasite-Ca. They all share the same basic formula (Naz, Ca, Mg)3 5[ Al7S1170458]*32(H20O) by
varying the amounts of sodium, magnesium or calcium. Depending on the silica-to-alumina
ratio of their framework, synthetic faujasite zeolites are divided into X and Y zeolites. Zeolite
Y has Si/Al ratio of 3 or higher [1, 2]. In this study, two samples of zeolite Y (zeolite A and
zeolite B) were prepared with different SiO2/ALO; ratio without applying an organic
template. The ingredients are dissolved in a basic environment such as sodium silicate
aqueous solution and crystallized by a hydrothermal condition. The gel formulas of zeolite
(A) and zeolite (B) has different Si0,/Al,O3 ratios of about 8 and 9.5, respectively. Sampling
was done at different crystallization times including 18, 21, and 24 h after the aging process.
The as-synthesized samples were characterized by X-ray powder diffraction (XRD) and N»
adsorption-desorption isotherms (BET). Based on the XRD results, zeolite (A) with lower
Si02/ALOs3 ratio possessed a crystallinity of 98% after 18 h, however zeolite (B) reached 94%
crystallinity after 24 h. In addition, the surface area of zeolite (A) and zeolite (B) with the
mentioned crystallinity were about 910 m?/g and 841 m?/g, respectively. The results showed
that the lower SiO,/Al>Os3 ratio is favorable for NaY preparation at shorter reaction time with
higher surface area.

XRD patterns of zeolite (A) 18 h after aging and zeolite (B) 24 h after aging
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Abstract
Zeolites are crystalline microporous aluminosilicate with tunable physicochemical properties

of large surface area and pore volume, which have found wide applications as catalysts in
(petro)chemicals and oil refineries. However, preparation of zeolites from pure alumina and
silicate is often expensive , is not environmental friendly, and leading to the generation of
large amount of wastewater. Synthesis of zeolites from cheap natural sources such as kaolin is
an alternative to reduce both cost and waste. Therefore, this study reports preparation of
zeolites from kaolin, which include a comprehensive consideration and characterization of
Iranian kaolin mines by several techniques (SEM, XRD, TGA, etc) to determine the most
suitable sample , optimized transformation of kaolin into metakaolin, and then transformation
of obtained metakaolin into desired zeolites. The results showed that metal impurities such as
Fe, K, and Ti and the presence of high content of quartz are the obstacles to transform Iranian
kaolin into zeolites (Figure 1).

Keywords: Zeolite, Kaolin, Metakaolin, Catalysts.

Figure 1 Comparison of XRD pattern of A) kaolin and B) metakaolin obtained by heating at 700 °C for 2 h. (K:
Kaolin, Q:qurtz and L:ilite)
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Ascorbic acid is a remarkable antioxidant that is widely present in biological systems and in
the human body. It is essential for the biosynthesis of carnitine, collagen, and
neurotransmitters [1]. Therefore, its measurement has particular importance. On the other
hand, mixed metal oxides play a very important role in many fields of chemistry, physics and
materials science. Combining two or more metals in an oxide matrix can produce materials
with new structural or electronically properties that lead to superior performance compared to
metal oxides [2]. LiNiVO4 due to its good electrochemical properties can be used for the
detection of biomolecules.

In this study, LiNiVO4 was synthesized via hydrothermal method. Its biosensing application
was evaluated for the detection of ascorbic acid. The results show that LiNiVO4 can measure
ascorbic acid without enzyme interference in real human serum sample with acceptable
detection limit. Also, the composition, structure, morphology and electrochemical application
of mixed metal oxide were investigated using XRD, BET, FE-SEM and CV. The results of
the BET diagram shows that the average pore diameter of LiNiVOys is 18 nm, the pore volume
is 0.0145cm’.g! and the surface area is 3.2 m*.g"\.

Keywords: Biosensor, Ascorbic acid, Mixed metal oxide, LiNiVO4

Figure 1. BET/BJH diagram of LiNiVO4
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The presence of heavy metals in ecosystems has many negative effects on human
health and the environment. These ions do not undergo microbial or chemical degradation and
their total concentrations in soils tend to persist and thus may cause severe problems for living
organisms [1]. Therefore, due to these disadvantages, various techniques such as adsorption,
extraction, plant extraction, ultrafiltration, reverse osmosis, electrodialysis, ion exchange and
membrane processes for the removal of heavy metals have been proposed [2].

Zeolites are microporous crystalline hydrated alumino-silicates characterized by a
three-dimensional network of tetrahedral (Si, AI)O4 units that form a system of interconnected
pores [3]. In this study, HY zeolites are functionalized by organic compounds containing
nitrogen atoms and their role in the removal of heavy metals is investigated. The synthesized
HY zeolites are detected by powder X-ray diffraction, scanning electron microscopy, nitrogen
adsorption isotherms and FTIR spectroscopy [4]. The synthesized HY zeolites structureare is
characterized by powder X-ray diffraction, scanning electron microscopy, nitrogen adsorption
isotherms and FTIR spectroscopy [5].
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With the rapid increase in human population and the resultant huge consumption of fossil
fuels, ever-growing energy demand and critical environmental pollution have been the two
primary global issues of current era. Highly active photocatalysts driving chemical reactions
are of paramount importance toward renewable energy substitutes and environmental
protection. As a fascinating Aurivillius phase material, BiuMoOs has been the hotspot in
photocatalytic applications due to its visible light absorption, nontoxicity, low cost, and high
chemical durability. However, pure BixMoOg suffers from low efficiency in separating
photogenerated carriers, small surface area, and poor quantum yield, resulting in low
photocatalytic activity [1,2]. On the other hand, nowadays, a lot of studies focus on the
synthetic strategy for constructing novel Ti-MOFs based photocatalysts which possess
excellent light harvesting ability and photocatalytic performance [3].

In this work, MOF(T1)/Bi2Mo0QOg was constructed through a simple hydrothermal method.
Their photocatalytic performance was assessed via degrading congo red (CR). The
introduction of MOF(Ti) could broaden the absorption range of MOF(Ti)/BixMoQOs in
comparison with single Bi2MoQOg. The results showed 100% photodegradation of CR by
nanocomposite. In addition, the composition, structure, morphology and optical properties of
the composites were also investigated in detail by XRD and FE-SEM, BET and UV-Vis
espectroscopy.

Keywords: Photocatalysts, Aurivillius, MOF(T1i)/Bi2MoQOs, Congo red.

Figure 1.BET isotherm of MOF(Ti).
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Water and soil salinity is one of the biggest agricultural problems. Although many methods
have been proposed for saline soil remediation, in recent decades, water desalination has been
the subject of much attention. Zeolites are chemical compounds of crystalline aluminosilicates
and hydrates of alkali and alkaline earth metals, which contain some elements of sodium,
calcium, magnesium, strontium and barium and three-dimensional networks composed. The
prominent feature of zeolites is their property of exchanging ions, especially water- soluble
ions. Inorganic biosorbents such as zeolite with different sizes are capable for absorbing salt
ions. The product has a negative charge and acts as a trap for positive sodium, potassium and
calcium cations and positive charge groups such as water and ammonia. Carbonates and
nitrates are also absorbed into its negative structure. The adsorbed cations are mobile because
they bind poorly to the compound. They can be easily replaced by ion exchange methods
[1,2].

The main goal of this work was investigation of the performance of natural zeolite as a
simple and low—cost absorbent for reducing salinity water. Zeolite was added to several water
samples by high salinity and stirred at room temperature for 2 h. The results showed that
zeolite adsorbed sodium ions and reduced water salinity

Keywords: Water salinity, Natural zeolite, Ion exchange

References

[1] A. Al-Busaidi, M. Yamamoto, Y. Inoue, A. E. Eneji, Y. Mori, M. Irshad, Journal of Plant Nutrient, 2008, 31,
1159-1173.
[2] S. Ayan, Z. Yahyaoglu, V. Gercek, A. Sahin, Acta Horticulture, 2005, 779, 583-590.

78



191 5995600 9A (Ol ol (oads (ool Sl gi) (gl 5™ (paoiid

Ol (o (wihign 9 (ol OIKLR Y5
7t Zeolite Conference of Iranian Chemical Society, 30 & 31 August 2022
Chemistry and Chemical Engineering Research Center of Iran

Investigating the process of reducing the amount of sodium ions from the
drainage of sugarcane fields using natural zeolite

Mohsen Hesavi**, Mojgan Zendehdel®, Ehsan Derikvand®, Mahmood Shafaei Bejestan®,
Mohsen Solimani Babarsad®

* Department of Water Science, Water and Environmental Research Center, Shoushtar Branch,
Islamic Azad University, Shoushtar, Iran

b Department of Chemistry, Faculty of Science, Arak University, Arak, 38156-8-8349, Iran

¢ Department of water engineering, Faculty of water and environmental, Shahid Chamran University,
Ahvaz, Iran

" E-mail: m.hesavi2@gmail.com

Khuzestan province is a suitable area for sugarcane production. This plant is considerd as a
strategic product among the countries of the world. In suitable environmental conditions more
than one hundred tons of sugarcane can be harvested from each hectare. One of the salinity
factors is the quality of the consumed water. The lower the electrical conductivity(EC) of the
water the higher the yield of the product. sugarcane plant is semi-senestive to water salinity.
Nowdays besides water quality the lack of water resources due to climate changes is one of
the environmental problems. One of the practical solutions to deal with the water shortage is
the use of non-conventional sources. Agricultural wastewater is produced in abundance and
can be considered as a suitable sources for reuse after treatment. [1,2]

In this research, water samples were taken from sugarcane fields in Khuzestan province. The
electrical conductivity of water is 4000-5000 (umhos/cm) and amount of sodium ion was 500-
550 ( mg/lit). Because sodium ion is one of the undesirable solutes the use of natural zeolite in
a glass chamber with different granularity and at variable contact times the amount of sodium
ion decreased to 375 (mg/lit). This study showed that 31 percent of the sodium ion has been
replaced by the calcium ion in the zeolite. As much as possible the amount of sodium ion can
be directly measured. The ratio of sodium absorption (SAR) in agricultural fields has
decreased and it possible to predict a higher utilization.

Keywords: Khuzestan province, sodium ion, natural zeolite
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Nowadays, the synthesis of various compounds to achieve special and unique characteristics,
with special physical and chemical structure, using organic additives and inorganic templates
is popular. Considering the destruction of the environment and the toxicity of these
compounds for animals and plants, the synthesis of these compounds has been drawn
according to green chemistry in such a way that they have the same characteristics and desired
structure (without the use of organic and inorganic additives) [1,2]. One of these compounds
is magnesium oxide which is used in various industries such as: agriculture, medicine,
petrochemical and refineries, etc. It has porous structure confirmed by different analysis
techniques. In this work, microporous & mesoporous magnesium oxide with uniform and
equal distribution has been synthesized for the first time by optimizing the reaction
conditions- such as reaction temperature, pH of the reaction medium and concentrations of
raw materials without using any additives and used as a base catalyst. It was used in the dry
reforming process resulting in production of (CO)/(H2) with ratio of 0.9 to 1. These porous
nanoparticles were identified by X-ray diffraction (XRD), thermal gravimetric analysis
(TGA), scanning electron microscope (SEM), infrared spectroscopy (IR) and nitrogen
adsorption and desorption test (BET).

Keywords: MgO, Microporous, Mesoporous, Catalyst, Dry reforming

Figure 1. BET of MgO
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Among variety of methods designed to synthesize mesoporous materials, template
synthesis is one of the best ways to obtain these types of materials ('], In this research,
several silica based nanostructures were developed using a new template designed by dual
surfactants, the well-known nonionic P-123 and the cationic tetrapropylammonium bromide
(TPAB) 4. Mesoporous materials were prepared via sol/gel/solvent evaporation methods.
Through different ratios of surfactants, reaction conditions and solvent ratios nanoparticles
with diverse surface area and tunable particle size were synthesized and then investigated.

BET, XRD, FE-SEM and TEM devices were used to identify the properties of silica
nanoparticles. MPSi-A (882 m?/g) were selected as the best synthesized sample. Adsorption
of three high consumption antibiotics, amoxicillin, tetracycline and cefixime were
investigated in aqueous solutions via various factors influencing drug adsorption such as pH,
initial drug concentration, concentration of adsorbents and drug solution's contact time with
adsorbents. Among the used drugs, the best removal percentage was observed for tetracycline
at pH 4.5 and a concentration of 1 ppm after 2 hours with 81% yield.

Keywords: Mesoporous silica, dual surfactants, adsorption, antibiotics
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Catalytic hydration of C-C triple bond provides a perfect and environmentally benign
approach for the preparation of carbonyl compounds with 100% atomic efficiency. The
classical methods for the hydration of alkynes have been carried out using mercury (1) salts
as Lewis acidic catalysts in aqueous sulfuric acid. However, the toxicity of mercury (I1) and
the requirement of strong acid have produced pollution problems that have limited its
applications. As possible alternative catalysts, transition-metal complexes containing Rh, Ir,
Pb, Pt, Au, Ag, Fe, Co have been reported to catalyze the hydration of alkyne in good yields.
In this study, we demonstrate that AICIs@MCM-41could act as an efficient catalyst in the
oxidation of alkynes. Both of terminal and internal alkynes converted to corresponding
ketones with high yield. In addition, the MCM-41 structures plays significant role due to
increasing of specific surface of the active site of catalyst. To the best of our knowledge, this
is the first report for the use of AICIs for oxidation of alkynes to ketones with high efficiency.
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Over the last few decades aluminium alloys have been increasingly used in the construction
sector due to their favourable properties. On the other hand, the aluminu industries cuase
many problems for people and invironmen. In recent years, a special attention has been
focused on the preparation of (Al.Os) powders with high purity by various routes such as
precipitation, sol-gel and hydrothermal methods. Among these methods, precipitation is the
most commonly used method not only because it can produce high quality powders but also it
is cheap. In this research, waste aluminum in solid waste of manufactories is recoverd to
produce alumina as porous structure. the alumina is recyled using acide leaching process in
first step and percipitation of powder in the second step. The advantages of applied method
include: low prossecing step, low tempreture, inxpensive. The composition of the prepared
aluminium as precursor and alumina as production are studied by using Energy-dispersive X-
ray spectroscopy (EDX), scanning electron microscopy (SEM), X-ray diffraction (XRD). The
purity of cycyled alumina from alumium was about 93% [1-4] .
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The Fenton reaction describes the formation of hydroxide (OH") and hydroxyl radical by a
reaction between Iron (I1) (Fe?*) and hydrogen peroxide (H202). A composite materiala are
made by combining two or more materials which they work together to give unique
properties. However, each of the materials alone does not have the desired characteristics. In
this study, the Fes04@MCM-41 nano-composites were synthesized using ultrasonic waves in
one step process with different weight percentage of MCM-41 in relation to the FesO4. The
prepared samples were characterized using SEM, BET, XRD techniques. Finally, the
synthesized samples were studied to use as photocatalyst composite to to degridate methylen
blue dye as water pollution [1-5].
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Today, we have been trying to prepare and synthesize magnetic nanoparticles through
transforming the constructs into nanomaterials physical properties undergo some changes during
time, two of which are the most important ones: increasing the surface ratio to volume, and
particle size ratio to the scope of quantum effects[1]. Increase of surface ratio to volume
gradually decreases with a decline in particle size nanomaterials are solid nanostructured
materials which are crystalized due to the changes in surface and volume[2].Between
different type of carbon materials, graphene oxide (GO) has amazing properties like
porous structure, high surface area, high adsorption capacity, easily modification, low
toxicity, excellent biocompatibility and high physical, chemical and thermal stability [3,
4]. In the present study, a novel magnetic Fe;0s-Guanidine/Go-Guanidine material with a layered
structure is prepared and characterized, and its catalytic performance is investigated in the one-pot
condensation of aldehydes with ethyl cyanoacetate.

Y 0
OCH,CHj COCH,CH
AN T 2>t
| o ne Y Fe;0,-Guanidine/GO -Guanidine ||
// " (0] > > = CN
X rt.solvent free X

Figure 1. Knoevenagel Reaction of Aldehydes derivatives at t optimum conditions using nanocatalyst

Keywords: Supported Guanidine, Nano Catalyst, coupling products
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Abstract:

Today, three-way catalysts (TWC) are used to remove hydrocarbons (HC) from exhausts, but
these catalysts are activated after light—off temperature (temperature up to 200 °C). As a result
these catalysts (TWC) cannot degrade hydrocarbons (HC) when temperature of exhaust gas
from the exhaust is below 200 °C [1]. Recently, adsorbents have been used to trap
hydrocarbons. Some adsorbents in this field are palygorskite, organic metals, activated
carbon, etc. Meanwhile, Zeolite due to special structures, thermal stability and heterogeneity
affect is preferred as a HC-Trap. Also, according to the obtained results, among the types of
zeolites, H-ZSM-5 has shown better performance in trapping Toluene (C;7Hsg) and Decane
(Ci10H22) [2]. On other hand, research has shown that modification of zeolites by metal ions
lead to enhance the efficiency of adsorption of aromatic components, specially unsaturated
hydrocarbons [3].

Therefore, in this work, Zeolite (ZSM-5) was modified with metal ions of Ag and Cu by a
cation exchange method and used as adsorber for the adsorption of Toluene. The prepared
samples were characterized by using XRD, FE-SEM, and BET techniques. After confirming
the synthesized structures, the application of ions of Ag and Cu on the zeolite framework
(ZSM-5) were investigated and comprised in HC trap process. The results shown that
modification of Zeolites with Ag has a better performance than Cu/ ZSM-5. Also, the
experimental results indicated that Ag-ZSM-5 can adsorb Toluene in cold—start step in both
dry and wet conditions.

Keywords: ZSM-5, Ag, Cu, Cold Start, HC-trap
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The EMT-type zeolite is a hexagonal polytype of the cubic FAU-type zeolite with two cages; a
hypocage (0.61 nm?) and a hypercage(1.24 nm®), giving it promising and interesting properties
as adsorbent or catalyst especially in FCC and alkylation'=.This work focused on the effect of
the sodium hydroxide concentration in the initial gel (1.0S102: 0.1A1LO3: xNa,O: 14.0H>0: 0.5
18-crown-6, x=0.2, 0.24, x=0.28 and x=0.32) on the the crystalline quality of EMT/FAU-type
zeolite obtained by hydrothermal synthesis (110 °C for 8 days) using 18 crown-6 as the
template. The samples were characterized by XRD, BET and SEM techniques. The results
showed that NaOH concentration (or its equivalent NaxO (or NaOH/Si0,)) in initial gel
markedly affected the phase, morphology and textural property of the synthesized zeolites.
When 0.2 equivalent of Na>xO was added to the initial synthesis medium, the resulting sample
was amorphous. As the equivalent of Na>O increased to 0.24, the EMT zeolite phase began to
form, and with further increase up to 0.28, a well crystalline EMT phase was observed.
However, when the amount of equivalent of Na>O reached 0.32, mainly fujasite was formed.
The SEM micrographs showed a fully crystallized (2~4 pm) product for x=0.28 and x=0.32.
The BET surface area and microporous volume of the obtained zeolites increased with NaOH
content in the initial gel. The zeolite crystals were easily recovered from the synthesis slurry by
filtration and washing without needing high-speed centrifugation.

Keywords: EMT-type zeolite, FAU zeolite, hydrothermal synthesis, sodium hydroxide effect,
18-crown-6.
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Abstract

In the present study, a fixed-bed adiabatic reactorwith 15% gamma alumina -based nickel
catalyst and kinetics of the heterogeneous decomposition reaction of hydrazine and
ammonia in a monopropellant space propulsion system has been modeled and designed so as
to create a thrust force of up to 10 Newton and specific impulse of 220 seconds, as well as
the usage of changing the spacecraft. The reactor is one-dimensional and stable flow. The
process is completed by performing two heterogeneous reactions and conversion to the light
gases of hydrogen and nitrogen at a high temperature. Afterwards, the thrust force is
obtained by emission of gasses from the bed and nozzle.

In this modeling, nickel catalyst coating was used instead of iridium, which is very
expensive and rare, which is very important from the point of view of industry and research
projects. It also deals with theoretical concepts, details of modeling, kinetics of reactions,
performing experiments and numerical calculations with software. For this purpose,
modelling and testing have been performed for two Status of thrust force of 5 and 10
Newton. In order to determine the performance accuracy of the designing and
experimental model (in atmospheric and static conditions) with the same kinetic and
operating conditions, indicators including thrust force, specific impulse, bed pressure drop
and minimum amount of ammonia decomposition were scrutinized. The results are
consistent and have been verified.

Keywords:Heterogenic decomposition, Modelling, Adiabatic, Propulsion, Monopropellant
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Abstract

In this research, a facile and affordable method was presented for the synthesis of zeolite/
reduced graphene oxide nanocomposite. The resulting new nanocomposite was identified by
FT-IR, XRD, FESEM, and EDX and employed as a rapid, effective, and with acceptable
absorption capacity adsorbent for the analysis of the various pesticides by dispersive solid-
phase microextraction combined with ion mobility spectrometry. The main experimental
parameters of the method were optimized such as type of desorption solvent, pH of the
sample solution, type of buffer, amount of the sorbent, sorption/desorption time and etc.
Under the optimized conditions, linear dynamic ranges of 0.7-120.0, 1.0-110.0, and 2.0-100.0
ng mL™! were achieved, with the limits of detection of less than 0.5 ng mL™! for the pirimicarb,
chlorpyrifos, and amitraz, respectively. The relative standard deviations (RSD %) were
obtained < 5.0%. Eventually, the method was utilized to the simultaneous determination of
the primicarb, chlorpyrifos, and amitraz in environmental and agricultural samples with
acceptable recoveries.

Keywords: Dispersive solid-phase  microextraction; Pesticides; Nanocomposites;
Simultaneous determination; Ultra- trace

References:

[1] Andrunik, M., Bajda, T. (2021) "Removal of pesticides from waters by adsorption:
Comparison between synthetic zeolites and mesoporous silica materials. A review."
Materials (Basel)., vol. 14.

[2] De Smedt, C., Ferrer, F., Leus, K., Spanoghe, P. (2015) "Removal of pesticides from
aqueous solutions by adsorption on zeolites as solid adsorbents." Adsorpt. Sci. Technol.,
vol. 33, pp. 457-485.

[3] Marican, A., Durdn-Lara, E. F. (2018) "A review on pesticide removal through different
processes." Environ. Sci. Pollut. Res., vol. 25, pp. 2051-2064.

[4] Valitkova, M., Derco, J., Simovit¢ova, K. (2013) "Removal of selected pesticides by
adsorption." Acta Chim. Slovaca, vol. 6, pp. 25-28.

[5] Sajid, M., Khaled Nazal, M., Rutkowska, M., Szczepanska, N., Namies$nik, J., Plotka-
Wasylka, J. (2019) "Solid Phase Microextraction: Apparatus, Sorbent Materials, and
Application." Crit. Rev. Anal. Chem., vol. 49, pp. 271-288.

89


mailto:Aibaghi@du.ac.ir

191 599560 0 9A (Ol pl (ol (ool Sl gi ) (gdl 5™ paoiad

Ol 2l (s (wvhign § (o OISR Sy
7" Zeolite Conference of Iranian Chemical Society, 30 & 31 August 2022
Chemistry and Chemical Engineering Research Center of Iran

Benefiting from Zeolite Imidazole Framework-8 as a platform for loading
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Abstract

In order to optimize the therapeutic capacity of drugs and prevent side effects caused by their
direct administration, the use of new drug delivery systems is expanding.!'! In this way,
various inorganic and organic systems have been introduced, each of which has its own
characteristics.”? Metal-organic frameworks (MOFs) are hybrid compounds that are
synthesized from the accumulation of metal ions and organic linkers, and have shown wide
applications, especially in the field of biomedicine.?®! Zeolite Imidazole Frameworks (ZIFs)
are a type of MOFs with zeolite topology, and ZIF-8 is one of the most famous of them.® The
resistance of bacteria against therapeutic agents is also increasing, which further reveals the
need for actions to increase the efficacy of drugs through manipulation in their formulation.®!
In this work, we carried out the in-situ loading of gemifloxacin antibiotic during ZIF-8
synthesis from zinc metal salt and 2-methylimidazole ligand. Characterization of the structure
was done using different techniques, which indicated a successful synthesis. Drug release was
investigated in simulated conditions from infected tissue, dependent on H>O» concentration,
which shows targeted and prolonged release. Evaluation of the antibacterial activity of the
compound against Gram-positive and Gram-negative bacteria showed the high potential of
this system in stopping their activity.

Keywords: MOFs, ZIF-8, Drug delivery, Antibacterial activity.
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Oxides of most transition metals are capable catalysts and photocatalysts. Among them,
copper oxide nanoparticles have been considered due to their antimicrobial properties and
applications in the medical fields. Copper oxide nanoparticles show better catalytic activities
than bulk copper oxide powder [1-2].

In this work, copper oxide nanoparticles were prepared by sol-gel method using citric
acid and polyethylene glycol as modifiers to control the particle size [3]. Muscovite- copper
oxide nanocomposite was prepared by direct synthesis of copper oxide in the presence of
muscovite. XRD, FTIR and SEM analysis confirmed the successful synthesis of
nanoparticles and nanocomposite [4]. XRD technique has demonstrated that the synthesized
photocatalyst was a crystalline phase with a minimum amorphous component. SEM image
indicated the formation of CuO nanoparticles with approximately spherical morphology

Keywords: Photocatalyst, Copper oxide , Muscovite, Nanocomposite
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Ferrites are mixed metal oxides of iron (III) and bivalent transition cations with spinel
structure. Ferrite nanoparticles present good catalytic and photocatalytic activities. They have
also been considered in areas such as controlled drug release and MRI imaging due to their
magnetic properties [1-3]. In this work, the synthesis and characterization of copper ferrite
nanoparticles are reported and the photocatalytic property of nanoparticles is investigated for
the degradation of methylene blue.

For this purpose, copper-ferrite nanoparticles with molar ratio of Cu:Fe = 1:2 were
prepared by co-precipitation method [4]. XRD, FTIR and SEM techniques represents the
successful synthesis of this nanoparticles. Photocatalytic property of prepared nanoparticles
was studied under both UV and visible light and the removal efficiencies were compared with
previously reported photocatalysts.

Keywords: Ferrite, photocatalyst, degradation, co-precipitation
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Azo dyes are widely used in different industries such as: textiles, papers, printing and etc.
Since azo dyes have toxic effect on living organisms and some of them are released into the
environment via wastewater, it is necessary to remove these organic compounds from
wastewater [1,2]. Sol-gel derived alumina with surface area of 220 m*/g and pore diameter of
17 nm was used in order to adsorb azo dye in the aqueous environment. The sol-gel derived
alumina was prepared from aluminum 2-butoxide precursor. UV—Vis spectroscopy showed
that the sol-gel alumina has a tendency to adsorb Acid Orange 7. 5 mg of sol-gel alumina
was immersed in 10 ml of 5, 15, 30 ppm solutions and after 1 hour the following graph was
obtained [3] (Fig. 1).
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Fig. 1: Absorption spectrum of Acid Orange 7 on sol-gel alumina
Keywords: Azo dye, Sol-gel alumina
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Resorcinol can pollute drinking water through coal gasification, shale oil production and
topical ointment usage. Since Resorcinol has toxic effect on human body and is released into
the environment via wastewater, it is necessary to remove this organic compound from
wastewater [1]. SBA-15 mesoporous structures with BET surface areas of 787 m 2/g and pore
sizes of 31.2 A was used in order to adsorb Resorcinol in the aqueous environment. Highly
ordered hexagonal mesoporous silica structures (SBA-15) were prepared in the presence of
triblock poly(ethylene oxide)-poly(propylene oxide)-poly(ethylene oxide) (PEO-PPO-PEO)
copolymers. UV-vis spectroscopy showed that the SBA-15 has a tendency to adsorb
Resorcinol. 5 mg of SBA-15 was immersed in 10 ml of 5, 15, 30 ppm solutions and after 1
day the following graph was obtained [2] (Fig. 1).

Keywords: Resorcinol, SBA-15
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Fig. 1: Absorption spectrum of Resorcinol
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For the first time, nanoporous titanium oxides (TiNP) were synthesized using tetra
heptylammonium bromide (THPAB), accompanied simultaneously by pluronic P123 co-
polymer [1]. In addition, under hydrothermal conditions [2], by changing the amount of the
molecular ratios of Ti source, the ratio of THPAB/P123 and the binary mixtures [3] of 2-
Butanol/H>O as solvents led to the synthesis of five different samples of TINP-1. The samples
were characterized using various techniques, including Na-sorption, XRD, TGA, FT-IR,
SEM, TEM & HRTEM. As a result, the surface areas were between in the range 60 to 170
m?.g", the morphologies were spherical, well-dispersed and nano-sized. Also, pore diameters
and pore volume varied between 2.1 to 7.0 nm and 0.1 to 0.3 cm’.g’!, respectively. From
XRD, it was also demonstrated that the structure of walls were included by anatase phase [4].

Keywords: Tetraheptylammonium bromide (THPAB); pluronic P123; TiO, Nanoparticles.

References
[1] Sh. Lashgari, A. Tarlani, M. A. Zanjanchi, Nano-Structures & Nano-Objects, 2022, 31,100881.
[2] M. Tang, Y. Xia, D.Yang, J. Liu, X. Zhu, R.Tang, Materials, 2021,14, 5674.

[3] Q. Liang, X. Liu, G. Zeng, Zh. Liu, L.Tang, B. Shao, Zh. Zeng, W. Zhang, Y. Liu, M. Cheng, W. Tang, Sh.
Gong, Chemical Engineering Journal, 2019, 372, 429-451.

[4]J. Wei, X. Wen, F. Zhu, Journal of Nanomaterials, 2018, 7.

95


mailto:Tarlani@ccerci.ac.ir
https://www.sciencedirect.com/science/article/abs/pii/S1385894719309544?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S1385894719309544?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S1385894719309544?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S1385894719309544?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S1385894719309544?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S1385894719309544?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S1385894719309544?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S1385894719309544?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S1385894719309544?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S1385894719309544?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S1385894719309544?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S1385894719309544?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S1385894719309544?via%3Dihub#!
https://www.hindawi.com/journals/jnm/
https://www.hindawi.com/journals/jnm/contents/year/2018/

191 5995600 9A (Ol pl (ol (ool Sl gi) (il 5™ (paoiad

Ol 2! (ol (gwign 9 (oo oliRg S
7t Zeolite Conference of Iranian Chemical Society, 30 & 31 August 2022
Chemistry and Chemical Engineering Research Center of Iran

Green Hierarchical Siligraphene as the Novel Metal-Free Catalyst for

Oxidative Desulfurization of Model Fuel

Marzieh Shakiba, Maryam Afsharpour*, Hoda Jafari

Department of Inorganic Chemistry, Chemistry & Chemical Engineering Research Center of Iran,

14335-186, Tehran, Iran

Green hierarchical graphenic SiC (siligraphene) has been successfully synthesized through a
low-temperature magnesiothermic method using Oat as a Si source also bio-template to
produce a specific biomorphic graphenic structure. The resulting siligraphene has the unique
feature of a 3D nanoporous structure. The high surface area, unique electronic properties, and
modified surface of this porous structure can improve the adsorption of substrate and enhance
the catalytic properties. In our proposed mechanism, the H>O2 molecule chemisorbs to the
surface of SiC samples by bonding with two adjacent Si atoms and forms an epoxide
like structure. After chemisorption of H>O», the O-O bond length elongates and the
oxygen bond dissociates and oxygenated radicals are produced. The obtained metal-free
catalyst displayed superior catalytic properties in oxidative desulfurization of model fuel
(99%). Comparable catalytic activity, high durability, low reaction time, green and cost-
effective synthesis procedure are the advantages that make this graphenic SiC compound a
good ODS catalyst.
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Sulfur Adsorbents
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Green synthesis of bio-inspired porous g-SiC foam was reported here by using corn as a
natural precursor. The magnesiothermic method was used for converting herbal precursors to
the corresponding silicon carbides without losing their nanostructures. In this study, the
synthesized porous g-SiC was applied as the adsorbent for removing the sulfur compounds in
the model fuel. The high surface area, unique electronic properties, and modified surface of
this porous structure can improve the adsorption of sulfur compounds and enhance sulfur
removal. The results showed a high adsorption capacity of 47.5 mg S/g (82 % sulfur removal) due to
its high surface area, proper pore size, and surface charges. The difference in the
electronegativity of C and Si atoms in the structure of g-SiC causes positive and negative
charges in Si and C atoms, respectively. These surface charges in this structure can enhance
the adsorption of sulfur compounds and further increase the sulfur removal efficiency. The high
thermal, chemical and mechanical stability of this adsorbent made it a good recoverable sulfur
adsorbent.
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Equilibrium and Kkinetics studies of methylene blue adsorption on modified
Clinoptilolite by MgO nanoparticles
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Many of dyes generate hazardous, toxic and carcinogenic affects for human and animals.
Metylene blue is toxic and very hazardous for environment, so removal of this dye from
wastewater 1s essential for human health. Several methods have been investigated for uptake
of dyes from wastewater. The adsorption process is an excellent procedure because it is fast,
simple and not expensive. Some economic and effective adsorbents are used for removal of
dyes, such as activated carbon [1], fly ash [2] and zeolites [3]. Zeolites are extensively used as
adsorbents in environmental systems because of their porous structure, high adsorption
capacity, low cost, non-toxicity and abundance in nature [4].

In this research, the MgO-clinoptilolite nano-adsorbent were prepared by co-precipitation
method. The performance of these nano adsorbent was investigated in the removal of
methylene blue as an cationic dye pollutant from water. 20 wt.% MgO-clinoptilolite has the
best performance. The effect of process variables, including pH, temperature (°C) and
adsorbate to adsorbent weigh ratio (mgr/gr) on the removal efficiency of dye were
investigated by Response Surface Methodology (RSM). At the optimum condition (pH 9.5,
temperature of 43 °C, adsorbate to adsorbent weigh ratio of 1.25 mg/g), the maximum
removal efficiency was obtained 96 %. Various isotherms were tested to investigate
adsorption equilibrium and among of them, Freundlich was the best isotherm. Also, the fractal
like integrated kinetic Langmuir model was an appropriate model among several kinetic
models.

Keywords: Adsorption, Clinoptilolite, Methylene blue, Kinetics.
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MgO/Clinoptilolite Nanocomposite for Adsorption of Anionic Dyes from
Aqueous Solution: Modeling and Optimization
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Different methods have been used for wastewater treatment [1]. Among these methods,
adsorption has been used extensively because of its operational simplicity and no need for
external energy to do the purification treatment [2]. Dyes are one of the main classes of water
pollutants, which can be found in the effluent of different industries. Zeolites are extensively
used as adsorbents in environmental systems because of their porous structure, high
adsorption capacity, low cost, non-toxicity and abundance in nature. Recently, MgO has been
reported as an excellent adsorbent for anionic dye removal [3].

In this study, in order to the stabilizing of MgO nanostructures to facility, and also
investigation of the synergistic effect of MgO and clinoptilolite in the anionic dye removal
from wastewater, the MgO-clinoptilolite nanocomposites were prepared by co-precipitation
method. The prepared nanocomposites were characterized by X-ray diffraction (XRD),
Fourier transform infrared spectroscopy (FT-IR). The XRD analysis revealed that MgO have
superior dispersion with less agglomeration and sintering on the clinoptilolite. The
performance of these nanocomposites was investigated as adsorbent in the removal of metyle
orange as an anionic dye pollutant. The clinoptilolite showed a very low performance, by the
addition of MgO nanoparticles, the removal percentage of methylene blue was extremely
increased (50 wt.% MgO-clinoptilolite has the best performance). In recent years, the RSM is
widely used for modeling and opti- mization of many fields of engineering studies [4]. To
model and optimize the performance of 50 wt.% MgO-clinoptilolite nano-adsorbent, the
response surface methodology (RSM) based on a central composite design (CCD) was
employed. The effect of process variables, including pH, temperature and adsorbate to
adsorbent weigh ratio was studied. Analysis of variance confirmed the accuracy and precision
of generating quadratic models. The temperature and pH had the most pronounced effects on
dye removal efficiency. The maximum dye removal efficiency (99 %) was predicted and
experimentally validated at the optimum conditions: pH of 10, temperature of 57 °C and
adsorbate to adsorbent weigh ratio of 1.18 mg/g.

Keywords: Adsorption, Clinoptilolite, MgO, Anionic dyes, Optimization.
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CoFe204-SOsH@zeolite as a heterogeneous nanocatalyst for the catalytic
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Over the past decade, the application of zeolites as heterogeneous catalysts or ideal supports

for modification catalysts have been used for some catalytic processes due to their attractive
properties. On the other hand, various SOszH-activated zeolites used for catalytic reactions and
synthesis. Furthermore, recently modified zeolites as heterogeneous catalysts, have aroused
considerable interest in organic synthesis [1]. The CoFe.0s-SOsH@zeolite has been
synthesized as a heterogeneous nanocatalyst, according to a simple method by using CoCl,
and FeCls and SOsH@zeolite powder in distilled water. The FT-IR spectrum of the CoFe,O4-
SOsH@zeolite is shown in Fig. 1. As is clearly shown in spectrum, the CoFe>O4 nanoparticles

are distributed on the surface of SOsH@zeolite.

Fig. 1. The FT-IR spectra of CoFe.04-SOsH@zeolite.

CoFe>04-SOsH@zeolite has been synthesized according to a simple method. In a typical
experiment, CoCl> (0.8 mmol) and FeClz (4 mmol) and SOsH@zeolite powder (0.5 g) were
dissolved in 30 ml distilled water and then isoamyl alcohol (10 ml) was added to it and the
volume of solution reached to 50 ml with distilled water. Under vigorous stirring at room-
temperature Then, 20 mL of ammonium hydroxide (25%) was added to the mixture. The
stirring of the solution was continued for 1 h. After completing the reaction, the precipitate
was washed several times with distilled water and absolute ethanol, and [nally alnhealed in
oven at 80 °C for 3 h and then calcined at 400 °C for 3 h.

Keywords: zeolite, modified zeolite, catalytic reaction
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Green synthesis of silver/graphene oxide aerogel composite using
nanocellulose for catalytic reduction of dyes
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In this work, silver nanoparticle-loaded reduced graphene oxide (Ag/rGO) aerogel was
prepared using environment-friendly nanocellulose as a reducing agent. The catalytic activity
of Ag/rGO aerogel composite was examined for the reduction of toxic Methylene Blue (MB)
and aromatic nitro compound of 4-Nitrophenol (4-NP) with sodium borohydride. The
structure of as-prepared nanocomposite was characterized by X-ray diffraction (XRD),
Fourier-transform infrared spectroscopy (FT-IR), Field emission scanning electron
microscopy (FESEM), and Brunauer Emmett Teller specific surface area (BET). The results
showed that the AgNPS with a diameter from 41 to 73 nm were attached to the rGO surface.
Ag/rGO exhibited high catalytic performance with a pseudo-first-order rate constant. The
significant characteristics of this nanocomposite provide a novel approach to pollution
remediation.

Keywords: Aecrogel, Silver nanoparticle, Graphene oxide, Nanocellulose, Reduction
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Effect of Nano -Fume silica as admixture on the physical properties special
hard aggregated concrete KORODOUR
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In this article, we have investigated the effect of nano-fume silica (N-FS) as an additive on the
physical properties of hard concrete KORODOUR([1] in comparison with other additives such
as slag, lime and other particle size silica, and also by drawing the resulting concrete
granulation curves based on ISIRI and ASTM standards. And the other hands, the effect of the
above additives on the microscopic structure of the final product (dry mortar) and examine
them microscopically as plasticizer [2][3] and elastomer additives. The purposes of using
these materials It is followed, including things like improving the efficiency of fresh concrete,
increasing the strength and durability of hardened concrete, reducing heat hydration,
environmental protection and economic benefits. Among the pozzolanic materials, (N-FS)
superpozzolan is one of the most active among them. NEODUR HE -65 is a ready to use
cementations hard aggregate screed on the basis of KORODUR hard aggregates acc. to DIN
1100 .For the production of heavy-duty industrial floors, e.g. car parks, industrial halls,
assembly halls, aircraft hangars, workshops, high-bay warehouses and other industrial areas
subjected to most severe stress Indoors and outdoors; also (N-FS)[4] is a by product obtained
from the reduction of high purity quartz with coal or coke and wood chips in an electric arc
furnace during the production of silicon metal or silicon alloy. In this laboratory study in the
(R&D) unit of Arian Hard Beton company (AHB) under licence of KORODOUR & Concrete
Research & Education Center (ACI) , to investigate the mechanical properties of mixtures and
achieve our goals this in research about 250 samples prepared to examened it’s compressive
strength in 5.5 cm cubes. .All concrete sample has the same mixing ratio and distributing to
standard and Modified mixtures with (3, 7, 10)% of (N-FS). Using this materials in concrete
increases its compressive resistance (3,7-28 days) to 980 MPa.

Keywords: Nano-Fume Silics ,hard aggrigated Concrate, Admixiture, KORODOUR

References

[1JNEODUR HE 65, KORODUR International GmbH, www.korodur.de
[2]1Guide for the Use of Silica Fume in Concrete, ACI 234R- 96, American Concrete Institute,

Farmington Hill, Michigan, ACI Committee 234, 1996

[3]J. Environ. Nanotechno, 2013 ,2 ,53-58
[4] Al-Mi Road, Al-Da District nternational Journal of Science and Researc2018, 79.57
,127-133

102


mailto:lab@conrec.ac.ira

191 599560 0 9A (Ol pl (ol (ool Sl gi ) (gdl 5™ paoiad

Ol 2l (s (wvhign § (o OISR Sy
7" Zeolite Conference of Iranian Chemical Society, 30 & 31 August 2022
Chemistry and Chemical Engineering Research Center of Iran

Study of enantioselective synthesis of dihydropyrimidinones in the presence
of chiral polymer
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The synthesis of 3,4-dihydropyrimidin- 2(1H)-ones via the Biginelli reaction “ a three
component condensation reaction between an aldehyde, urea and an easilyenolizable carbonyl
compound ” was originally described by the Italian chemist Pietro Biginelli in 1893 [1]. In
recent times, dihydropyrimidinone derivatives have attracted considerable attention owing to
their high activity as antihypertensive, antiviral, antitumor and anti inflammatory agents.
Pharmacological activity of various dihydropyrimidinones depends on the absolute
configuration in C(4). For this reason, the control of the stereochemistry of the substituent at
C(4) has essential importance [2]. Many catalytic strategies have been proposed to
asymmetric synthesis of the Biginelli reaction. Some examples include organocatalytic,[3]
chiral ligands and transition metal source,[4] Chiral auxiliaries polymer supported [5] and
many other catalytic systems. In this research, chiral amine hyperbranched polymer was
synthesized, the polymer was combined with ethyl acetoacetate . A mixture of aldehyde with
urea or thiourea was added to it. After the completion of the reaction and separation of the
products, white crystals were formed. The products were dissolved in dichloromethane and
optical rotation was taken from them. All cases have a high enantioselectivity percentage.
After recycling the polymer, the optical activity remained constant and it could be used for the
synthesis of dihydropyrimidinone derivatives.

Keywords: Polymer Chiral, DHPM, Enantioselectivit, Biginelli Reaction
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A home-made zeolite X production through various exchanged cations
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In this study zeolite X with different cations (Li, Na, Ca, La) were synthesized and analysis
for CO2 and water static adsorption. Firstly, NaX zeolite were prepared in Behdash chemical
company and then Na cation in zeolite was exchanged with the other cation. We paid special
attention to the characterization of synthesized zeolites. Some techniques such as XRD. BET,
XRF and SEM were used. All results indicated the successful synthesis of X type zeolite with
Si02/AbO3 ~ 2-3. The XRD diffraction pattern of zeolite X sample is shown in Figure 1. As
can be seen from the Figure, there is almost no amorphous peak in the pattern of zeolite,
which indicates that the zeolite X has a good crystallinity and no other crystals are formed.
The BET specific surface area of synthesized zeolite X is 600-800 m?/g and the total pore
volume is about 0.3 cm*/g. the SEM topography of the zeolite X sample is shown in Figure 2.
It can be seen that the crystal form of the zeolite X is mainly octahedral structure. The CO>
adsorption was measurement by volumetric method at 298 K. this method confirmed that LiX
adsorbent has the highest adsorption capacity for CO:> (~ 5.7 mmol/g under ambient
conditions of 1 bar and 298 K) among the studied adsorbents because of the most basic with
respect to forming surface carbonate. In addition, water adsorption capacity on zeolite X was
obtained using a gravimetric method over 298 K. the replacement of sodium cations by a
smaller monovalent cation such as lithium or a smaller bivalent and three valent cation such
as Ca and La leads to the increase of the available microporous volume. More available
microporous volume and less congested pore opening, increase the accessibility to the
micropores and improve the storage of more host molecules such as for example water [1].

Keywords: X type zeolite, CO; and water static adsorption, cation exchange

Figure 1: XRD diffraction pattern of zeolite X samples Figure 2: SEM topography of the zeolite X
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Alkylation of 1-phenyl-1H-tetrazole-5-thiol with fumarate esters via
bimolecular nucleophilic substitution mechanism (SN:) under solvent-free

conditions
Siamak Atabak *, Roghayyeh Asgharzadeh® Gholamhassan Imanzadeh®*

Department of Chemistry, Faculty of Basic Science, University of Mohaghegh Ardabili
56199-11367, Ardabil, Iran.

* E-mail: imanzad2000@yahoo.com

The synthesis of sulfides is driven by the common nature of this functional group. Sulfides are
present in molecules with diverse structures and functions, including pharmaceuticals,
secondary metabolites enzyme cofactors, and pesticides. Sulfides are also valuable precursors
to sulfones, which are useful reactants in olefination chemistry. Synthetic chemists have
developed a variety of methods to access sulfides. Classically sulfides are accessed through
the alkylation of thiols with alkyl halides. Mits'un obu conditions are effective in the
synthesis of sulfides from unhindered alcohols, with the caveat that large amounts of waste
(primarily phosphine oxides and reduced azodicarboxylates) are formed. More recent
approaches have focused on the direct synthesis of sulfides from unprotected alcohols.
Because alcohols are less effective leaving groups than halides, these cases require the use of
a Lewis acid, Bronsted acid, or metal catalyst to effect the sulfide formation. These methods
are often restricted to benzylic, allylic, and propargylic alcohols as they proceed though
carbocation intermediates which preclude unactivated primary alcohols as substrates. In this
research, the alkylation reaction (SN») of 1-phenyl-1H-tetrazole-5-thiol was performed using
fumarate esters in solvent-free conditions (green). This reaction is carried out using K>COs
base and TBAB (Tetrabuthylammoniumbromide) as a catalyst at a temperature of 100 °C
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The effect of chemical modification of clinoptilolite zeolite on the removal
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Natural clinoptilolite zeolite was modified by combined of chemical (hydrochloric acid) and
physical (heat) routes. Raw and modified zeolite samples were investigated by Field Scanning
Electron Microscope (FESEM), energy dispersive X-ray spectroscopy (EDX), X-ray
diffraction (XRD) and gas absorption techniques. The amount of ammonium removal was
investigated in the presence of various interfering anions and cations. Theoretical calculations
were performed to identify the key kinetic and thermodynamic parameters controlling the
adsorption rate. The maximum adsorption capacity obtained by the Langmuir model was
about qmax = 142.85 mg/g, which is much higher compared to other reports, indicates that the
resulting surface chemistry and textural properties are effective in increasing ammonium
adsorption. The obtained thermodynamic parameters showed that ammonium adsorption is a
spontaneous and exothermic physical adsorption process.

Keywords: Zeolite; Ammonium; Modification, Langmuir.

Reference

[1] H. Lin, Q.-L. Liu, Y.-b. Dong, Y.-h. He, L. Wang, Microporous and Mesoporous
Materials, 218 (2015) 174-179.

[2] M.K. Doula, Water research, 40 (2006) 3167-3176.

[3] Y. Garcia-Basabe, 1. Rodriguez-Iznaga, L.-C. de Menorval, P. Llewellyn, G. Maurin,
D.W. Lewis, R. Binions, M. Autie, A.R. Ruiz-Salvador, Microporous and Mesoporous
Materials, 135 (2010) 187-196.

106



191 599560 0 9A (Ol pl (ol (ool Sl gi ) (gdl 5™ paoiad

Ol (o (wihigo § (s OIKLR Y5
7t Zeolite Conference of Iranian Chemical Society, 30 & 31 August 2022
Chemistry and Chemical Engineering Research Center of Iran
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Mahnaz Adinehloo®®, Aliakbar Tarlani®*, Marjan Ghazimoradi®, Massomeh
Ghorbanloo?, Abdolali Alemi®

“Department of Inorganic Chemistry, Faculty of Science, Zanjan University, Zanjan, Iran

®Department of Inorganic Chemistry, Faculty of Chemistry, Chemistry & Chemical Engineering
Research Center of Iran, Tehran, Iran

‘Department of Inorganic Chemistry, Faculty of Chemistry, Tabriz University, Tabriz, Iran

* E-mail:Tarlani@ccerci.ac.ir

In the present work, we have developed a new strategy for the fabrication of
hollow core/shell structured ZnFe>O4+/mSiO2/CeF; nanocomposite. The magnetic core
(ZnFe;04) was coated by double shells (a thick layer of dense silica and a thin layer of
mesoporous silica). Then, the middle silica layer was etched away under alkaline conditions
[1] and the porous outer shell can increase the amounts of lanthanide doped fluorides on the
surface of the supports [2]. The samples were characterized by XRD, VSM and BET
techniques. The BET showed a specific surface area of 315 m?.g"' and a pore width of 6 nm
after adding CeF;. Based on the results, this composite can act as a multifunctional drug

carrier system, which can realize the targeting and monitoring of drugs simultaneously.

Keywords: Mesoporous silica; Targeting; Hollow; Multifunctional drug carrier
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Oxidative desulfurization of fuel oil using UiO-66 as an effective catalyst
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Abstract: Due to population growth and industrial progress, the use of fossil fuel resources
has increased in the world. Fuels contain large amounts of organic sulfuric compounds that
during combustion produce pollutants such as sulfur dioxide and suspended particles. In
addition, the presence of sulfuric compounds in the fuel may damaage refinery catalystss,
refinary equipments and vihecles. In order to reduce the amount of sulfuric compounds in fuel
and the risks caused by them, international environmental protection organizations have
determined strict rules. Based on them, refineries and fuel production units are obliged to
significantly promote desulfurization units and deeply esulfurize the fuels. Oxidative
desulfurization (ODS) is widely regarded as a very promising desulfurization technology due
to its mild operating conditions, high selectivity, safety, and outstanding effect on aromatic
sulfur compounds. In the ODS reaction, an oxidant and a catalysts are used to convert sulfur-
containing compounds to the corresponding polar sulfone that can be easily extracted from
fuel. The metal organic frameworks (MOFs) have been considered as efficient catalysts in this
process [1]. MOFs are a new class of composite materials that consist of metal ions and
organic ligands that together form a structure with high porosity. Metal ions are used as
connection points and organic ligands are used as bridge molecules, which bridge molecules
coordinately connect metal ions and form a three-dimensional network. MOFs with
remarkable stability, tunable porosity and large surface area have become excellent candidates
for catlysts. A kind of MOF called UiO-66 has been considered for degradation of sulfuric
compounds via an ODS reaction because of structural stability, hydrophobicity, and
ressistancy against aqueous environments that might been formed during oxidation of fuels
with some oxidants [2].

Keywords: Fuel, Sulfuric compounds, Oxidative desulfurization, Metal-Organic framework
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Properties of Metal-Organic Framework
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Abstract

Metal-Organic Frameworks (MOFs) are organic-inorganic hybrid crystalline porous materials
that consist of a regular array of metal ions surrounded by organic 'linker' molecules. The
formed cage-like structures leads to a high porosity that the dimension and geometry of pores
depends on the type of metal and linker [1]. With varing metal and linker a wide varity of
MOFs can be produced that shows the high design capability of them. Moreover they can
incorporate different groups and functional properties into their structure. MOFs offer unique
structural diversity in contrast to other porous materials; uniform pore structures; atomic-level
structural uniformity; tunable porosity; extensive varieties; and flexibility in network
topology, geometry, dimension, and chemical functionality. The porous structure of MOFs
makes them proper for adsorption of species. The size and the uniformity of holes can be a
criterion for the entry of guest species into MOFs that determines the selectivity of a MOF for
a gas or liquid specie. This allows researchers to apply MOFs for different adsorption-based
applications such as sensors, catalysts, carbon and nuclear waste capturing, air conditioning,
wastewater trtemnent and etc. one of the most important features of MOFs is their potential to
be undergone “post-synthetic modifications” to further tune properties through swapping,
altering, or altogether removing linker or metal components in the framework. In addition,
with using crystallographic phases and crystallite size/morphology the surface chemistry of
the MOF can be controlled and modified [2].

Keywords: Metal-Organic Framework, Porousity
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Use of zeolite-polymer composite to remove cationic dye from textile
industry wastewater
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Abstrct:

The use of zeolites as natural adsorbents has attracted much attention from researchers. But
their use has limitations and the efficiency of removing pollutants using zeolite is low [1].
Therefore, preparing composites with other compounds such as polymers is done in order to
increase the removal efficiency. In this research, zeolite ZSM-5 powder (Petro-Mehr, specific
surface area 2000 m2/g), has been prepared as a composite with polycaprolactone, as
monomer and it has been investigated using various characterizationed by methods such as
FT-IR and XRD. Methylene blue is also used as a cationic dye in the textile industry, and the
amount of the remaining rust agent has been measured using UV-VIS at the maximum
wavelength of methyl blue at 664 nm [2, 3]. As expected, the removal of methylene blue by
ZSM-5 is about 40.3% under the conditions of temperature 25 °C and pH 7.2 and the initial
concentration of the dye is 20 ppm, which is very low, but the removal efficiency increases to
79.6% under the same conditions. When measuring the concentration of the remaining dye,
using a 0.22 micrometer microfilter, remove the adsorbents and then obtain the concentration
of the remaining dye. The results of this research show that adding polycaprolactone to ZSM-
5 composite (50-50% by weight) can increase the removal efficiency by about two times, and
these results can be effective in the treatment of textile industry effluents.

Keywords: zeolites ZSM-5, polycaprolactone, removal, Methylene blue, UV-VIS
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Abstrct:

Zeolite are porous material with high surface area and adsorption capacity. It has been
employed for the removal of toxic and dangerous compounds from aqueous solution [1-2].
ZSM-5 zeolite is a suitable supporting material with strong stability, large specific surface
area, ordered pore structure and high pore volume [3-4].Here, reported the synthesized
by hydrothermal treatment of mesoporous ZSM-5 zeolite. After characterizing ZSM-5 zeolite,
synthesized it with a weight percentage equal to chitosan in total reflux(ZSM-CS). The
adsorbents were investigated in detail by different characterization techniques such as Fourier
transform infrared spectroscopy (FTIR), X-ray diffraction (XRD), scanning -electron
microscopy (SEM). Congo red is also used as a anionic dye in the textile industry and the
amount of the remaining rust agent has been measured using UV-VIS at the maximum
wavelength of Congo red 497 nm [5]. As expected, the removal of Congo red by ZSM-5 is
about 28.1% under the conditions of temperature 25+0.1 °C and pH 7.2 and the initial
concentration of the Congo red is 20 ppm, which is very low, but the removal efficiency
increases to 70.5% under the same conditions. When measuring the concentration of the
remaining dye, using a 0.22 micrometer microfilter, remove the adsorbents and then obtain
the concentration of the remaining dye. The results of this research show that adding chitosan
to ZSM-5 can increase the removal efficiency.

Keywords: ZSM-5 zeolite, chitosan, Congo red, SEM, XRD
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The temperature dependence of the adsorption energy of benzene in Cu-
BTC using molecular simulation
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Over the past 70 years, research on porous materials has led to various applications that
directly impact industrial processes'. In the past two decades, a class of adsorbent
nanomaterials, Metal-Organic Frameworks (MOFs), have received increasing research
attention for gas adsorption. MOFs are nanoporous materials with organic parts connected to
metal nodes creating a crystalline structure. In this study, we have investigated the adsorption
of benzene in the nanoporous of the Cu-BTC. The calculations were performed with
molecular dynamics (MD) simulations using the software DL _POLY 2.18% Molecular
dynamics simulations are a powerful technique to obtain detailed information on the structure
and dynamics of the guest molecules in microporous materials. The simulations have been
performed at 100, 150, 200, 250, 300, 350, 400, 450 and 500 K, loading 20 guest molecules
per supercell. In this work, we consider the network kept fixed, and calculated adsorption
energy and effects of temperature have been examined on adsorption energy of benzene in
the Cu-BTC. The results showed that absorption energy increases with increasing
temperature.

Keywords: Cu-BTC, Adsorption Energy, Molecular Dynamics simulation.
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Effect of Guest Size on the Dynamic Properties of some linear molecules in
HKUST-1 by molecular simulation
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Metal-organic frameworks (MOFs) are porous materials formed by coordinating metal
ions with organic-inorganic linkers'. The MOF properties are high surface area, low density
and high thermal stability, so MOF has many applications, including separation, adsorption
and gases storage, as membranes, catalysts, and drug release and have been attracted much
interest because of the large size of pores, selectivity adsorption small molecules and optical
or magnetic responses in the presence of guest molecules. One of the known MOFs is
HKUST-1, formed of copper as the metal centre and benzene-1, 3, 5-tricarboxylate as a
linker.? Molecular dynamics (MD) simulation is a powerful technique used to obtain detailed
information on the structure and dynamics of the guest molecules in microporous materials
such as zeolites and MOFs. In this work, molecular dynamic simulations is used to study the
Mean Square Displacement (MSD) of carbon disulfide, carbonyl sulfide and carbon dioxide
in the nanoporous of the HKUST-1 by DL POLY 2.18 package. The simulations have been
performed at 100, 150, 200, 250, 300, 350, 400, 450 and 500 K, loading 20 guest molecules
per supercell. The effects of temperature have been examined on the Mean Square
Displacement (MSD) for CO,, CS, and OCS in HKUST-1. The HKUST-1 was considered a
rigid framework in calculating behaviours of gas adsorption and calculated mean squared
displacement. The calculated MSD for CO» and CS; in the x, y and z directions has shown
that the motion of these two molecules is homogeneous in the HKUST-1, but the MSD for
OCS in HKUST-1 in the x, y and z directions is Heterogeneous. The results show that the
MSD of CS> is more than CO» and the MSD of OCS, due to its polarity is the largest.

Keywords: MD simulations, MSD, Metal-Organic Frameworks
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Preparation of new pyrazolone derivatives using michael reaction under

solvent-free conditions
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Pyrazolones are one of the oldest synthetic drugs, first introduced as antipyrine (phenazone)
in the 1880s [3]. Drugs such as dipyrone (metamizole), aminopyrine, ampiron, famprofazone,
murazone, niphenazone, piperilone, and prophenazone, aminophenazines that generally act as
pain relievers, contain this structure. Dipyrone is perhaps the most widely used. Adaraone,
which is useful for preventing and/or treating damage to the artery wall, or Eltrombopag,
which is used to reverse platelet deficiency, contain a pyrazolone ring. In this research, new
derivatives were prepared by using the Michael addition reaction from the combination of
pyrazolone and fumarate in solvent-free conditions, so that at first, using the combination of
ethyl acetoacetate and hydrazine through condensation reaction, pyrazolone was obtained.
came, then in the next step, the base pyrazolone that was synthesized was reacted with
fumarate under the addition reaction of Michael but in the condition that the solvent was not
present. There is two reactive pyrazolones, the increase of Michael occurs from the carbon
containing acidic hydrogen.

Keywords: Solvent-free conditions, pyrazolone, Michael addition, fumarate
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Recently, metal-organic frameworks (MOFs) have attracted increasing attention due to the
excellent properties.[1] Nowadays, new quantum dots have been made based on carbon,
which the newest and most interesting ones are graphene quantum dots (GQDs) with
outstanding properties that have made them widely used [2].

In the present article, our attention is focused on the synthesis of graphene quantum dots
encapsulated in zinc-based MOF and investigation of their photoluminescence properties. We
confirm their characterization with different identification methods such as XRD and TGA
analyses. The photoluminescence studies indicate the improvement of the luminescence
performance of composite compared to its components with 65 nm blue shift.

Keywords: MOF, GQD, Photoluminescence
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Abstract

The amount of emitted CO, has been rapidly increased with an increase in the amount of
energy used in industrialization. If CO2 continues to increase substantially, it will lead to a

further increase in the global average temperature [1]. Among the important strategies to
reduce carbon dioxide, the hydrogenation of CO; to beneficial chemicals and fuels has
become a principal research topic. CO> methanation reduces CO; emission as well as
produces CH4 which is a useful chemical product and recently this reaction is the main topic
of CO» utilization. One of the big challenges in this process is to prepare a stable catalyst with
high porosity and surface area in order to uniform and highly distribute nickel particles.
MOFs (Metal-Organic Frameworks) are indeed excellent candidates for this purpose due to
their opened porosity and very high surface area that can help in dispersing and stabilizing
guest metal cations in close proximity to the framework inorganic cornerstones [1, 2]. In this
work, using a new pathway in synthesis, we were able to prepare an efficient catalyst for the
carbon dioxide methanation process. Fe-based Promoted Ni@UiO-66 was evaluated as a
catalytic precursor, due to the simple, cheap preparation method, high surface area, and
favorable hole size for the desired process. The synthesized catalyst's chemicophysical
properties were identified by PXRD, TGA, FE-SEM, BET, H,TPR, EDS, and FTIR analyses.
The promoted catalyst of 2.5Fe.15Ni@UiO-66 possessed the highest catalytic activity (CO»
convertion=71% and CHgs selectivity 98% at 300 °C). So compared to other MOFs-based
catalysts, it showed better performance in the mentioned process. Also, the effect of GHSV,
temperature, and pressure on the performance of the catalyst in the reaction was assessed. The
catalyst maintained its performance for 50 hours at 350 degrees without significant reduction.

Keywords: MOFs, Uio-66, Promoted catalyst, Hydrogenation, CO, methanation.
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A common water sorption material for dehumidification is zeolite NaA. In this study, the
adsorption kinetics of water on zeolite 4A produced in Behdash chemical company has been
compared with other commercial zeolites. Its kinetics studies are of great significance to
evaluate the adsorption performance and reveal the underlying mechanisms. The maximum
adsorption capacity at relative humidity 60% at room temperature was calculated to be
between 260 and 270 mg g related to Behdash molecular sieve. Zeolite 4A has a perfect
cubic crystal habit, as seen by the SEM topography in figure 1. The adsorption of water on
zeolite 4A was fitted pseudo-first-order models with k, = 0.087 min™' for Behdash molecular
sieve. Lagergren equation assumes that the rate of change of sorbate uptake with time is
directly proportional to the difference in the saturation concentration and the amount of solid
uptake with time. Because of high sorption capacity, Behdash molecular sieve shows the
lowest sorption rate. In general, the pore structure determines the diffusivity and thus further
influences the sorption rate. The adsorption curve of zeolites was shown in Figure 2. This
feature distinguishes our zeolite for dehumidification compared to other zeolites.

Keywords: Zeolite 4A, Water adsorption, Kinetic, Dehumidification

Figure 1: SEM image for zeolite 4A Figure 2: Adsorption curve of zeolite 4A
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The entry of untreated wastewater into the environment creates unsightly landscapes and
causes unpleasant odors in the surrounding environment of the factory in addition to creating
pollution and health hazards. Many techniques have been introduced to remove contaminants
from wastewaters. Biological, oxidation or ozonation, flocculation, membrane separation and
adsorption.In this research work, Raw fly ash (RFA) was used to synthesize a zeolite called
ZFA (Zeolitized Fly Ash) via a two-step process (alkaline fusion-hydrothermal synthesis). The
prepared ZFA was employed under several operating cinditions as the adsorbent in the batch
adsorption of chemical oxygen demand (COD) from wastewater.. The optimum conditions
were determined as a pH of 11, a contact time of 20 min (qe=330.088 mg/g), and an adsorbent
dosage of 0.4gr for COD adsorption on ZFA. Kinetic analysis of the COD adsorption on ZFA

indicated that the adsorption process was controlled by the Morris-Weber-order model.

FIGURL:Before of adsorption process FIGUREZ2:After of adsorption process
Keywords: Adsorption, COD, wastewater, Raw Fly ash, Synthetic Zeolite.
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