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Abstract

Nanotechnology means improving the performance or production of materials, equipment and systems
in dimensions of 1 to 100 nanometers. the science of nanotechnology is the study and use of very small
devices and can be used in all fields of other sciences, such as chemistry, biology, physics, materials
science and engineering. in fact, nanotechnology is the understanding and application of new properties
of materials and systems in these dimensions that exhibit new physical effects, often influenced by the
dominance of quantum properties over classical properties. nanotechnology is a field of applied science
and technology that covers a wide range of topics. the role of nanotechnology in downstream industries
is more prominent due to lower costs and the presence of private industries in that area, while
nanotechnology has many applications in upstream industries. in fact, nanotechnology is the
understanding and application of new properties of materials and systems in these dimensions that
exhibit new physical effects - mainly influenced by the dominance of quantum properties over classical
properties. nanotechnology, the manipulation of matter at the atomic and molecular scale to create
materials with completely new and diverse properties, is a rapidly expanding field of research with great
potential in many sectors, from healthcare to construction and electronics. Nanotechnology is a highly
interdisciplinary field of knowledge and is related to fields such as materials engineering, medicine,
pharmacy and drug design, veterinary medicine, biology, applied physics, semiconductor devices,
supramolecular chemistry and even mechanical engineering, electrical engineering, chemical
engineering and agricultural engineering. this article describes what nanotechnology is and some of its
application areas in various industries. given the importance of nanotechnology and the need to pay
attention to it, this study, which is a review study, was conducted. library and Internet sources, as well
as reports from the Presidential Nanotechnology Task Force, were used to collect materials.
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Abstract

Thermal stratification is one of the critical challenges in reservoir management, arising from
temperature gradients in the water column that lead to the formation of distinct layers with varying
physical and chemical properties. this phenomenon significantly reduces dissolved oxygen levels in
deeper water layers and contributes to several environmental issues, including the release of cold water
downstream, increased concentrations of heavy metals such as iron and manganese, and the
proliferation of cyanobacterial blooms. this article presents a systematic review aimed at collecting,
analyzing, and comprehensively evaluating current technologies and methods for mitigating cold-water
release from reservoirs caused by thermal stratification. a thorough literature search was conducted
using reputable databases such as Web of Science, Scopus, Google Scholar, and specialized databases
in water and environmental engineering. Relevant keywords—such as “reservoir destratification,”
“cold-water release from dams,” “bubble columns,” “surface mixers,” “multi-level selective
withdrawal,” and “GELI technology”—were used in both Persian and English. The study begins by
reviewing natural processes of thermal stratification and destratification in reservoirs. It then assesses
the impacts of stratification on water quality, including dissolved oxygen depletion, cold-water
discharge, elevated heavy metal concentrations, and toxic algal growth. Subsequently, three common
technical approaches for mitigating stratification and cold-water release are introduced and compared:
selective withdrawal using multi-level intake structures, the use of bubble plume systems, and surface
mixing devices. the findings suggest that the selection of an appropriate method depends on reservoir
characteristics, management objectives, and implementation costs. among the options, bubble plume
systems are often considered an effective and practical solution due to their ability to enhance
oxygenation, reduce metal concentrations, and suppress algal blooms.

Conflict of interest: None declared.

Keywords: Thermal stratification, reservoir water quality, cold-water release, cyanobacterial blooms,
selective withdrawal, bubble plume systems, surface mixers
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Abstract

Given the application of terphenyl derivatives (diphenylbenzenes) in the design of chemical sensors for
detecting environmental pollutants, advanced adsorbents for removing organic compounds from water
and soil, and even biodegradation processes, As well as their application in the synthesis of cyclophenes,
star polymers, liquid crystals, plastics, insulating materials, as well as the production of drugs, dyes,
pesticides, and fungicides, in this research work, suitable precursors for the synthesis of phenolic
terphenyl derivatives have been synthesized. and these precursors were prepared in a simple, low-cost
and high-yield method. By using the effect of a Grignard compound (the aromatic part has an alkoxy
group) on 6,2-dichloroiodobenzene in tetrahydrofuran solvent and then hydrolysis of the intermediate
formed, the corresponding meta-terphenyl alkoxy, which is a suitable precursor for the above-
mentioned cases, has been prepared. In this study, the methoxy group has been used as the alkoxy. In
organic chemistry, the alkoxy group is used as a protecting group for some functional groups.
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3H) , 4/89 (S, 3H), 7/67 (S, YH), 7/53(dy, J=8/4,
J=1/8, ¥H), 7/48 ~7/45 (m, YH), 6/92(dq, J=8/4,
J=1/8, ¥H)

""C-NMR (100MHz, DMSO-d?) 8= 155/7,
141/3, 131/3, 127/8, VYV/¥, 123/4, \YY/X,
114/9, 72/4, 71.8

Gras aps 1 WC= 8L/28 (ol arwlos =
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""C-NMR () + *MHZ, DMSO- d-) 6= 155/9,
137/8, 131/7, 130/9, 129/6, ' Y ¥/A, 58.6
S 4o L HC= 8L/05 (00 arslons luia=

81/27) %H= 5.56 ( si 4culons ,l1i0= 5/98)
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IR(KBr) V = 1249/8 , 1039/8 cm’

'H- NMR (¥ + *MHZ, DMSO- d-) $=5/87-5/65
(S, 12H), 7/18(S, YH), 7/04-7/01 (m, ¥H),
6/53-6/50 (m, ) YH)

""C-NMR () + * MHZ, DMSO- d+) 8= 156/1,
140/9 , 138/8, 131/9, 128/7, 119/5, 115/7,
112/6, 60/2

& a4 s 1 %C=80/6 (o avslms Slaae=
81/27) YoH= 5/3 (el olomn 5Iaie=
5/98)
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'H- NMR (¥ + - MHZ, DMSO- d-) 8= 4/98 (
S,6H), 4/86(S,3H), 7/54(d, J= A/, #H), 7/45
(S, *H), 6145, (d, J= A2, 7H)

'""C-NMR () + *MHZ, DMSO- d-) = 156/8,
141/1, 130/7, 127/9, 121/9, 115/1, 61/1, 62/1
& s 4 0 %C=80/5 (a.u dowlee Hldae™

81/82) %H= 6/2 (s arlms ,l1ie= 6/06)

Yo

J=V/¥, YH), 6/7 (d, J= Y/Y, YH), 6/5 (t, J=V/¥,
YH)

""C-NMR (100MHz, DMSO-d?)
8=153/9,153/5 ,137/8, 130/1 , 129/6, Y YA/¥,
128/1, 126/8, 119/2, 114/9, 69/6, 68/9

S e 450 1 YC= 8Y/8 (ol auloes luis=
82/76) YoH=$/.7 ((sdi acls ,luie= 6/21)

J?.:";; —\"‘T’"\"\ wSﬂ ‘j’s —onc“"u“co
S 5)

;3’\5— B Qb‘: )‘J.; )‘ o Y g_A.aSJS g.)j.! daj.,
el s 4 38 ol s WA= VA S0

» VS5 gladb syl (bp 05 SS1s)
ol el 63l QL.';.’ q 9 AV L;LAJ.)/\.JJ

IR (KBr) = 1249/8, 1043/5 cm’

'H-NMR (400 MHz , DMSO-d-) 5 = 4/84 (S,
6H) , 4/91 (S, 6H), 7/65 (S, YH), V/¥- 7/34 (m,
YH), 6/75-6/55 (m,?H)

""C-NMR (100MHz, DMSO-d7) 5=149/8,
148/9, 146/2 , 13812, 129/7, 128/3, 127/5,
116/2, 115/9, 114/7, 68/7, 67/9

S s 4 0 1 YC= TAI65 (ous avnlos luie=
75/43) %H= 6/15 (s ausloes ,luis= 6/29)
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IR(KBr) V =1259/6, 1045/3 cm”’

'H- NMR (¥ + *MHZ, DMSO- dr) $=5/43-5/62
(S, 12H), 7/1 (S, YH), 6/8 (d, J=A/¥, AH), 6/4
(dd, \]:/\/’F, J:\/\‘, /\H)
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Development of an Electrochemical Sensor Based on ZnO Nanocomposite
and Carbon Nanotubes Modified with Molecularly Imprinted Polymer for
Dopamine Detection in Biological Samples
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Abstract

In this study, a novel electrochemical sensor based on a ZnO nanocomposite and multi-walled carbon
nanotubes modified with molecularly imprinted polymer was designed and fabricated for the selective
determination of dopamine in biological samples. ZnO nanoparticles were employed as an effective
platform due to their high surface area, good conductivity, and chemical stability to enhance the
electrochemical response. Additionally, carbon nanotubes improved electron transfer and increased
sensitivity. the molecularly imprinted polymer was synthesized using dopamine as the template
molecule to enhance the sensor’s selectivity. The sensor's performance was evaluated using differential
pulse voltammetry. the results demonstrated that the proposed sensor exhibited a low detection limit of
0.08 uM, a wide linear range of 0.1-100 uM, and good repeatability. moreover, acceptable recovery
was observed in real samples such as human serum and urine. in summary, the findings indicate that
the developed sensor possesses adequate sensitivity, selectivity, and stability, and can serve as an
efficient tool for the clinical monitoring of dopamine in biological samples.

Conflict of interest: None declared.

Keywords: Dopamine, Electrochemical sensor, ZnO nanocomposite, Carbon nanotubes, Molecularly
imprinted polymer
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Calculations of Structural and Electronic Properties of Novel Two-
Dimensional Planar Aluminum Nitride Allotropes
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Abstract

In this paper, using first principles calculations method based on density functional theory, in order to
predict the existence possibility or the ability to synthesize of two-dimensional planar allotropes of
aluminum nitride as well as their structural and electronic properties, systematic studies have been done.
The investigated systems are included six allotropes in which the atoms of aluminum and nitrogen
participate in chemical bonds with and hybridization. After the structural relaxation, all these
allotropes despite the less stable than the famous graphene-like aluminum nitride allotrope, still retain
their original structure. The amount of the structural stability of these allotropes depends on the
hybridization of constituent atoms and the number density of atoms per their unit cell. Regardless of
the structure type and the hybridization of atoms, all these allotrope are semiconductors but the amount
and type of energy gap is different for different structures.
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Keywords: Aluminum nitride allotropes, Band structure, Structural and electronic properties; First
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Abstract

In order to study the Sarvak Formation in Zone 3 of the South Azadegan oil field in the Abadan Plain,
10 cores and 50 thin sections prepared from drilled cores were examined. petrographic analysis led to
the identification of seven depositional microfacies. these include lagoonal facies such as miliolid
wackestone and benthic foraminifera-bearing packstone/wackestone; barrier facies including benthic
foraminifera- and peloid-bearing grainstone, rudist boundstone, and rudist packstone; and open marine
facies including pelagic foraminifera (oligosteginid) wackestone and bioclastic echinoid packstone.
based on faunal assemblages, the presence of micrite in the sedimentary fabric of most facies, the
occurrence of lagoonal, barrier, and open marine facies, and their gradual facies transitions, the
depositional model of the Sarvak Formation in Zone 3 of the South Azadegan field has been interpreted
as a shallow-water carbonate platform of a homoclinal ramp type. the reservoir quality of the Sarvak
Formation is closely related to diagenetic processes. Cementation and compaction are the main
processes reducing reservoir quality, whereas dissolution, vuggy porosity, fracture-related porosity, and
dolomitization enhance it. lagoonal mud-supported facies, due to dissolution and fracturing, exhibit
better reservoir properties. understanding the role of diagenetic processes in reservoir rocks can
significantly contribute to evaluating the reservoir quality of the Sarvak Formation in the South

Azadegan field.
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