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A B S T R A C T 

During the last two decades, research on nanoparticles and their 

application in various fields has been developed. Nanoparticles have 

exceptional electronic, catalytic, optical, magnetic, and other 

physical and chemical properties that are completely different from 

the mass of matter. Unfortunately, many organic solvents used for 

the synthesis of metal nanoparticles, such as thiophenol, 

mercaptoacetate, etc., are toxic enough to lead to environmental 

pollution in the synthesis of nanoparticles on a large scale. Although 

gold nanoparticles are considered biocompatible, using a chemical 

method to produce them can lead to the absorption of chemical 

substances on the nanoparticle and cause side effects in medical 

applications. The synthesis of nanoparticles using microorganisms 

or plants can potentially be useful for making compatible bio-

nanoparticles in order to solve this important defect. The use of 

plant extracts for the synthesis of nanoparticles makes the synthesis 

process easier and its progress faster. In fact, with the extracellular 

synthesis of nanoparticles, there is no need to cultivate and maintain 

cells for the synthesis of nanoparticles. The use of plant extracts in 

the synthesis of metal nanoparticles, especially gold, is very 

promising, and so far, the synthesis of nanoparticles has been done 

using different plants such as cinnamon, eucalyptus black tea, and 

sweet root. 

 
  

 

Introduction 

reen chemistry is actually a set of 

methods that design processes and 

chemical products that are not 

harmful to human health and the 

environment, or use as little harmful 

substances as possible [1]. Huge parts of the 

products that we use daily are obtained 

through a chemical process and reaction. Green 

chemistry works alongside environmental G 
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chemistry and focuses on technological 

methods to reduce pollution and consumption 

of non-renewable resources [2].  

The objectives of green chemistry are broad 

and most of these objectives related to the 

design of various molecules, materials, 

products and the design of efficient and safe 

processes. Today, the development of green 

chemistry has grown significantly in various 

industries of the world, especially 

pharmaceutical industries [3]. The strategy of 

green chemistry for chemists and industry is to 

use environmentally friendly and renewable 

primary raw materials. In recent years, ionic 

liquids have received attention in research 

centers and chemical industries, because they 

are part of green chemicals and as solvents, 

they play an important role in reducing the use 

of hazardous, toxic and environmentally 

damaging compounds. They are a suitable 

substitute for volatile organic solvents in 

industries. Because volatile organic solvents 

are the most important source of 

environmental pollution in chemical and 

pharmaceutical industries [4]. 

 

Synthesis of metal nanoparticles using 

medicinal plants by green chemistry 

method 

One of the fields of research that has attracted 

the attention of scientists in various sciences in 

recent years is nanotechnology, which is 

related to materials with dimensions of 10 (90) 

nanometers and many applications in 

medicine, agriculture and the industry know 

that in the meantime, metal nanoparticles are 

more welcome for the treatment of infectious 

and cancer diseases due to their anti-bacterial 

and anti-tumor properties [5].  

The use of medicinal plants for the synthesis of 

nanoparticles is an alternative path to the 

conventional physical and chemical methods, 

and the biological method, or green synthesis, 

has attracted the attention of many researchers 

due to its simplicity, cheapness, compatibility 

with the environment [6], and antimicrobial 

activity. In green synthesis, biomolecules in 

plant extracts used to reduce metal ions to 

nanoparticles in a one-step reaction. 

 

Development of green chemistry in the 

synthesis of amid alkyl naphtha anti-

Helicobacter pylori biological compounds 

The preparation of medicine in the treatment of 

Helicobacter pylori (H. pylori) is known as the 

most important cause of gastritis, gastric and 

duodenal ulcers, which increases the 

probability of contracting the above diseases 

by applying changes in the physiology of the 

stomach. Various compounds against 

Helicobacter pylori synthesized and evaluated, 

among which nitro furans have shown good 

effects [7]. 

 

Comparative study of acetaminophen drug 

synthesis methods 

Acetaminophen, which is marketed under the 

brand name of Tylenol (Tylenol or based on the 

combination with other medicinal substances 

such as caffeine and ibuprofen under the name 

of Ashine), in addition to its pain and fever 

relief properties, as an active ingredient in 

allergy, cough, cold, Influenza and insomnia are 

also used [8].  

Acetaminophen is produced in different 

medicinal forms (drops, suppositories, syrups, 

tablets) and due to its importance as a pain and 

fever reliever, it has been produced in different 

ways over the years. and has been used, but in 

recent years, with the introduction of the green 

chemistry category [9], it has caused drug 

manufacturers to bring new methods in the 

manufacture of drugs, in 2012, with different 

catalysts and in solvent-free conditions and 

produce amides during the Beckmann 

Rearrangement process, and acetaminophen is 

also a part of this group of drugs. The effect of 
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acetaminophen starts about 12 minutes after 

taking it orally [10].  

The spinal cord reduces the production of this 

substance. Excessive consumption causes liver 

damage, but for this purpose and in 2014, the 

American Food and Drug Administration (FDA) 

announced to all doctors: in order to prevent 

liver damage from prescribing Avoid 

acetaminophen pain reliever in an amount 

greater than 325 mg. In this regard, statistics 

have been announced that more than half of 

liver damage and failure in the United States is 

due to excessive use of acetaminophen along 

with drugs and drinking alcohol (Figure 1). 

 

 
Figure 1. Investigation of Green Chemistry Approaches in the Synthesis of Pharmaceuticals 

 

 

 1- Synthesis by using 4-Aminophenol: In a 

two-mouthed flask, 50 mL, para-aminophenol 

(0.05mmol) (0.0 g and double distilled water 

38mmol), (15 mL) was poured and then added 

to the above mixture. Acetic anhydride 

(63mmol), (6 mL) was slowly added. This 

experiment was performed several times with 

different amounts and temperatures, and the 

progress of the reaction was also confirmed by 

TLC test [11]. The sediment was washed and 

recrystallized with double distilled water 

under vacuum conditions, and then the product 

was weighed and efficiency was determined. 

 

2- Synthesis using 4-hydroxyacetophenone 

and oxime formation: In this method, 

Beckman rearrangement is used to convert 

oxime into paracetamol. In a flask, 50 mL, 4-

hydroxyacetophenone (36mmol(, (5 g, 

hydroxylamine hydrochloride 42mmol), (3g 

and sodium acetate 45mmol), (75 g) was 

poured. This experiment was performed 

several times with different amounts Distilled 

water, ethanol solvent at different time and 

temperature were carried out under reverse 

distillation [12].  

The progress of the reaction was also 

confirmed by performing a TLC test (1:1 ratio 

of ethyl acetate and -n hexane in the solvent 



 

 

1224 

2024, Volume 3, Issue 4 

 

 

 

tank and ethanol + starting material in the 

control tank). It was formed in a rotary 

evaporator and dried after washing with 50% 

ethanol, the efficiency was measured, then it 

was confirmed by the IR spectrum and the 

melting point, which increased the efficiency in 

the fourth step according to the optimal 

conditions [13]. 

 

Green synthesis of gold nanoparticles by 

thyme medicinal plant 

Today, the biosynthesis of gold nanoparticles 

has received attention. Plant extracts are 

environmentally friendly and are suitable for 

the synthesis of nanoparticles due to cost 

reduction and non-use of toxic substances. 

Aqueous extract was prepared from the leaves 

of Shiraz thyme medicinal plant. This extract 

was mixed with HAuCl4 solution at different 

concentrations [14].  

The synthesis of nanoparticles was 

investigated by changing the color of HAuCl4 

solution. Nanoparticle formation was studied 

using UV-Vis spectroscopy and the shape and 

size of nanoparticles were investigated with 

transmission electron microscopy. X-ray 

energy emission analysis was performed to 

confirm the presence of gold element in the 

samples. The color of HAuCl4 solution changed 

from yellow to ruby red in combination with 

Shiraz thyme plant extract.  

This color change indicated the synthesis of 

gold nanoparticles. UV-Vis spectroscopy 

showed that the absorption peak is around 540 

nm. Transmission electron microscope images 

showed that nanoparticles are spherical, 

irregular and pentahedral. Also, the sizes of 

different nanoparticles were determined 

between 1-50 nm. X-ray energy emission 

analysis shows the absorption peak at the limit 

of 2.3 kW due to the presence of gold 

nanoparticles [15].  

The results show that environmentally friendly 

gold nanoparticles can be produced by Shiraz 

thyme extract without using inappropriate and 

dangerous chemicals. 

 

Dextrose and antimicrobial properties 

In the construction of benign chemical methods 

for chemical products that reduce or eliminate 

the use and production of hazardous 

substances, the introduction of green 

chemistry has been emphasized in recent 

research techniques. In recent years, 

nanotechnology has successfully used the 

principles of green chemistry in the synthesis 

and various applications of nanomaterials [16].  

In the green synthetic strategy for nanoscale 

materials, the use of non-toxic chemicals and 

environmentally friendly solvents has 

attracted considerable attention due to their 

advantage in reducing environmental hazards. 

Among the various metal nanoparticles, silver 

nanoparticles (Ag-NP) have attracted the 

attention of many researchers and companies 

for some time because of their extraordinary 

plasmatic activity, a wide range of antibacterial 

activities, chemical stability, good thermal and 

electrical conductivity. , it has been included in 

various applications [17].  

Although the antibacterial activity of Ag-NPs 

has led to their wide application in various 

fields, especially biomedical research and 

incorporation into many products by various 

companies, their possible risks to health and 

the environment have caused concern. Another 

important challenge is to increase antibacterial 

properties while maintaining their 

biocompatibility. A scientific approach for this 

is the development of new nanomaterials of 

heterogeneous structure with new properties 

using non-toxic reagents through 

environmentally synthetic routes [18]. 

 

Green total synthesis from dextrose 

We report here the green synthesis of highly 

dispersed, water-soluble, stable, and smaller-

sized dextrose-reduced gelatin-coated silver 
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nanoparticles (Ag-NPs) via a completely green 

and environmentally friendly method. The 

synthesis includes the use of silver nitrate, 

gelatin, dextrose and water as silver material, 

stabilizing agent, reducing agent and solvent, 

respectively. By changing the reaction time, the 

time evolution of growth, optical properties, 

antimicrobial properties and Ag-NP assay were 

investigated as synthesis [19].  

The nanoparticles were characterized using UV 

absorption spectroscopy, Fourier transform 

infrared spectroscopy (FT-IR), X-ray 

diffraction (XRD), transmission electron 

microscopy (TEM), and high-resolution 

transmission electron microscopy (HR-TEM). 

The maximum absorption of the as-synthesized 

material at different reaction times showed the 

peak characteristic of silver surface plasmon 

resonance (SPR) [20].  

Synthesized Ag-NPs show better antibacterial 

effect than antibiotics. Ciprofloxacin and 

impanel against Pseudomonas aeruginosa with 

a minimum inhibitory concentration (MIC) of 

6μg/mL and better efficacy than impanel 

against Escherichia coli with an MIC of 

10μg/mL. The minimum antibacterial 

concentration (MBC) of synthetic Ag-NPs is 

12.5μg/ml [21].  

The sensitivity of dextrose decreased the Ag-

NPs coated with gelatin compared to hydrogen 

peroxide, which shows that the sensor has a 

very good sensitivity and a linear response in a 

wide concentration range of 10-11-106 M H2O2. 

Raman spectroscopy analysis showed an 

increase in D/G ratio of Ag-MWCNTs hybrid 

nanocomposites compared to functional 

MWCNTs (F-MWCNTs) attributed to the 

presence of Ag-NPs on the surface of F-

MWCNTs. Ag-MWCNTs nanocomposites as 

synthesized showed strong antibacterial effect 

against Escherichia coli compared to Ag-NPs 

and MWCNTs [22].  

The catalytic potential of Ag-MWCNTs 

composite nanocomposite was investigated for 

the first time by studying the reduction of 4-

nitrophenol to 4-aminophenol in the presence 

of sodium borohydride at 299 K at different 

reaction times [23]. 

 

Medicinal plants and green synthesis of 

metal nanoparticles 

The process of producing nanoparticles 

includes preparation of raw materials, 

synthesis of nanoparticles on a commercial 

scale and their use in many fields of medicine, 

health, agriculture, pharmacy, chemistry, etc. 

The economic and green production of metal 

nanoparticles with sizes less than 20 nm by 

medicinal plants under the influence of 

effective and optimized environmental factors 

is one of the main goals of the field of Nano 

biotechnology [24].  

Different organs of medicinal plants can be 

used to produce nanoparticles. Various 

environmental factors such as pH, 

temperature, concentration of plant extracts, 

sample treatment time are among the factors 

affecting the economic and sustainable 

production of metal nanoparticles. In order to 

investigate different environmental treatments 

and investigate the mutual effects of multiple 

factors, a large number of conditions should be 

investigated.  

Today, in order to reduce the number of 

investigated cases, the Taguchi method is used 

for the appropriate and effective selection of 

different cases. After choosing the optimal 

factors for the production of nanoparticles, to 

check the quantity and quality of the 

nanoparticles produced by different methods 

of Fourier transform infrared spectrometer 

analysis, including the results of color change 

and visible spectroscopy, ultraviolet, (FTIR), X-

ray diffraction (XRD), zeta potential analysis, 

transmission electron microscope (TEM) and 

some other methods are used [25].  

Nano is the science of studying materials and 

manipulating them on the scale of atoms, 
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molecules and macromolecules, in such a way 

that their characteristics are compared to the 

state in which the materials are in the bulk 

mode is changing considerably.  

Hence, the design, characterization, production 

and application of materials, tools and systems 

by controlling the shape and size at the 

nanometer scale are converging in recent years 

Nanotechnology and biology have created a 

new field of nanotechnology, the science of 

using microorganisms such as actinomycetes, 

bacteria, viruses, and also plants in a number of 

biochemical and biophysical processes [26].  

The introduction and use of nanoscale 

materials has become a focus in advanced 

biotechnology. Synthesis of nanometer scale 

particles through microorganisms as well as 

plants is the priority of the field of Nano 

biotechnology.  

Nanoparticles are nanomaterials whose size in 

all three dimensions is similar and on the Nano 

scale. The small size and large surface-to-

volume ratio of nanoparticles have led to 

significant changes in their properties. 

Nanoparticles are used in catalytic 

applications, chemical sensors, electronic 

components, diagnostic imaging, medicine, 

manufacturing and pharmaceutical protocols 

due to their electrical, optical, physical and 

chemical properties.  

Metal nanoparticles of gold, silver, platinum 

and palladium are widely used in medicine, 

pharmaceutical and cosmetic industries. In 

general, the synthesis methods of 

nanoparticles are known as physical, chemical 

and biological methods. In physical methods 

with top-down strategy by mechanical 

pressure, high energy radiation, scratching by 

thermal or electric energy, melting and 

evaporation or condensation, nanoparticles are 

produced, which is a useful method due to the 

production of nanoparticles with uniform 

distribution [27]. 

The absence of solvent contamination, but the 

waste produced during the production process 

has turned this method into an expensive 

method. Chemical methods with a bottom-up 

strategy, such as micro emulsion technique, 

hydrothermal synthesis, etc., are not suitable 

due to the use of chemical solvents that are 

harmful to the environment [28].  

The synthesis of nanoparticles through 

microorganisms such as actinomycetes, 

bacteria, fungi, viruses, algae, and also plants as 

biological factories is a clean, non-toxic and 

environmentally friendly method with specific 

physicochemical characteristics and with the 

ability to produce compared to 

microorganisms. Plants are different in size, 

shape and composition due to the lack of need. 

Special, complex and multi-stage processes 

such as purification, preparation and 

maintenance of culture medium are more 

efficient. Therefore, the synthesis of 

nanoparticles by plants is faster, cheaper and 

on a larger scale than microorganisms. The 

significant demand for the production of green 

nanoparticles has initiated a comprehensive 

study that shows that the use of plant extracts 

is the most effective way to produce 

environmentally friendly nanoparticles. 

Various plant organs, gum and secretions are 

used to prepare plant extract in the process of 

producing metal nanoparticles and metal 

oxide.  

The stages of formation of nanoparticles 

include the formation of nuclei by reducing 

metal ions, the accumulation of atoms and the 

growth of nuclei after combining smaller 

particles and changing their shape and size 

under the applied conditions, and then the 

stability of nanoparticles with the help of plant 

compounds. Medicinal plants contain alkaloid 

active compounds, phenolic acid, polyphenol, 

proteins, terpenoids, flavonoids, terpenes and 

aromatic rings and sugar, which are 

responsible for the reduction of metal ions, 
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coating and stability of synthesized 

nanoparticles [29].  

Hydroxyl, carbonyl, amine, and methoxides are 

the main functional groups responsible for 

reacting with precursors found in terpenoids, 

flavonoids, phenols, alkaloids, proteins, and 

carbohydrates.  

The difference in the type and concentration of 

active compounds in medicinal plant extracts is 

the basis of the change in the size and shape of 

synthesized nanoparticles. Environmental 

factors such as pH, temperature, concentration 

and duration of treatment are other important 

and influencing factors on production amount, 

size and shape of produced nanoparticles. In 

this regard, the Taguchi test design approach 

with maximum accuracy and minimum 

number of investigated cases is very useful for 

determining the composition of environmental 

factors [30].  

The final step in the process of producing 

nanoparticles is to ensure the production of 

nanoparticles, to determine the size and 

amount of produced nanoparticles. 

To determine the stability and quality of 

nanoparticles, which is determined by various 

methods, including the results of Fourier 

transform infrared spectrometer (FTIR) 

analysis, X-ray diffraction (XRD), color and 

visible spectroscopy, ultraviolet and some 

other methods are done. 

 

Optimization of green synthesis process of 

iron nanoparticles using fenugreek seed 

extract 

Green synthesis of nanoparticles using plants 

has important advantages over other biological 

systems. Natural compounds in plant extracts 

can convert metal ions into nanoparticles in a 

one-step process. Fenugreek seeds with 

different compounds and antioxidant activity 

are suitable for this process. Fenugreek seed 

extract was extracted with distilled water 

solvent at ambient temperature and this 

aqueous extract was used for the synthesis of 

iron nanoparticles [31].  

Response surface method for optimizing the 

production of nanoparticles by considering 

three independent variables including the ratio 

of extract to metal ion (5.1 to 5.6), reaction time 

(30 to 90 minutes) and temperature (35 to 

65°C). was used Mixing fenugreek seed extract 

and iron salt solution with a volume ratio of 1.5 

at a temperature of 5.36 degrees Celsius for 90 

minutes led to the optimization of the 

production of iron nanoparticles with the 

narrowest distribution. In optimal conditions, 

the size of nanoparticles was in the range of 20 

to 40 nm. Iron nanoparticles were successfully 

synthesized by fenugreek seed extract. 

 

Green chemistry and Nano catalyst design 

based on urea for use in chemical and 

pharmaceutical industry 

The researchers of Bou Ali Sinai University of 

Hamedan have synthesized a Nano catalyst that 

can be used in catalytic acid chemical processes 

and increase the speed and efficiency of the 

process to an acceptable level. The designed 

Nano catalyst is based on urea and its 

manufacturing method is without the need for 

chemical solvents and according to the 

principles of green chemistry [32].  

This Nano catalyst has been produced and 

evaluated on a laboratory scale. Catalysts are 

needed to carry out chemical reactions in 

industry and synthesis of pharmaceutical and 

biological compounds in order to reduce 

energy consumption.  

Nano catalysts are usually a group of atoms, 

usually metal, metal oxides or organic 

compounds with changeable particle size 

between 1 and 50 nm, which can be used in 

various fields such as petroleum, chemistry, 

food processing, nuclear energy and 

environmental improvement.  

These Nano catalysts represent a new frontier 

between homogeneous and heterogeneous 
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catalysts and are often referred to as quasi-

homogeneous systems or soluble 

heterogeneous systems. According to Dr. 

Mahmoud Zarei, a postdoctoral researcher in 

organic chemistry at Boali Sina University in 

Hamedan, in this project, an acid Nano catalyst 

based on urea has been designed and 

synthesized, and its efficiency in the synthesis 

of heterocyclic compounds with biological 

properties has been investigated. Regarding 

the important features of this Nano catalyst, he 

said: the ability to recover and reuse, to 

perform the reaction without the need for toxic 

solvents and also without the use of auxiliary 

catalysts is one of the most important features 

of the synthesized catalyst [33].  

Another noteworthy point in this project is the 

observance of the principles of green chemistry 

in the synthesis of this Nano catalyst. According 

to this researcher, according to the 

characteristics of the synthesized catalyst, it 

can be expected that if it is used in industrial or 

pharmaceutical processes, an increase in 

efficiency and a decrease in energy 

consumption can be achieved. On the other 

hand, the use of low-risk chemicals in the 

synthesis of materials and the reduction of 

pollution caused by chemicals will also lead to 

a healthy environment. Also, due to the 

selectivity of the desired catalyst, the formation 

of unwanted side products is prevented. 

 

Green synthesis of gold nanoparticles using 

leaf and stem extracts of Anarijeh plant and 

investigating its toxicity on human breast 

cancer cells 

Cancer is a destructive disease whose annual 

death rate is increasing and its treatment is one 

of the biggest challenges for mankind. Among 

the types of cancer, breast cancer is the most 

common cancer among women and the second 

leading cause of cancer-related deaths in 

women.  

To date, the most common cancer treatments 

are limited to chemotherapy, radiation 

therapy, and surgery, which despite the many 

advances they have made, cancer treatment 

still has major disadvantages. The most 

important disadvantages that we face in 

current cancer treatments include: insufficient 

concentration of drugs to enter the tumor site, 

general and non-specific distribution of anti-

tumor agents in the body, damage to healthy 

tissues, general toxicity and long-term side 

effects [34].  

In total, all these factors limit the clinical 

application of the mentioned methods. 

Therefore, there is a need for more efficient and 

suitable treatment methods for the treatment 

of cancer in humans. The key issue in cancer 

treatment is to achieve the appropriate 

concentration of the therapeutic agent in tumor 

sites with the aim of destroying cancer cells and 

at the same time minimizing damage to normal 

cells. In this regard, cancer nanotechnology has 

created a new revolution for cancer treatment. 

Nanotechnology involves the manipulation and 

creation of nanoscale materials to produce 

products with new properties [35].  

Recent developments show that 

nanotechnology will have a significant impact 

on the prevention, diagnosis and treatment of 

cancer. The main output of nanotechnology is 

the development of new materials on the 

nanometer scale, including nanoparticles. 

Nanoparticles are particles with sizes less than 

microns and usually between 10 and 100 

nanometers.  

The performance of nanoparticles depends 

both on their measurable values such as mass, 

volume and electric charge and on their 

internal characteristics such as reactivity. 

Among the main properties of nanoparticles, 

we can point out that they have great diversity, 

unique surface characteristics, very high 

reactivity, high solubility, low toxicity, 
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bioavailability, and the use of faster and 

cheaper methods for their production [36]. 

The use of nanoparticles provides a convincing 

solution for the gradual removal of cancer cells 

without serious damage to normal cells. 

Nanoparticles can be metallic or non-metallic 

particles. Metal nanoparticles have different 

geometric shapes, but they are usually 

spherical and form colloidal systems in the 

ionic state.  

Among the various nanoparticles, gold metal 

nanoparticles (GNPs) are considered to be the 

most popular due to their unique properties 

such as strong photoelectric absorption 

coefficient, ease of synthesis, high surface-to-

mass ratio, high atomic number (Z=79), high 

activity of gold nanoparticles and Their high 

affinity to bind to biomolecules and 

macromolecules in particular are used in many 

fields, including cancer treatment [37].  

There are generally different physical and 

chemical methods for the production of 

nanoparticles and they are categorized into 

two main types: bottom-up methods and top-

down methods. The main problem of the top-

down method is the change in the surface 

chemistry and the physical and chemical 

properties of nanoparticles, and the 

nanoparticles are not synthesized with proper 

quality, and in general, most of the synthesis 

methods of nanoparticles are complex and 

time-consuming.  

In addition, the synthesis of gold nanoparticles 

by chemical methods may cause adverse 

biological effects due to the adsorption of 

chemical species on the surface of the 

nanoparticles and ultimately be harmful to 

health, but the synthesis of nanoparticles using 

microorganisms or plants that are in the 

category the bottom-up synthesis of 

nanoparticles can potentially solve these 

problems.  

 

In recent years, plants, algae, fungi, and 

bacteria have been used to produce metal 

nanoparticles, which is called green synthesis 

and is cheaper, simpler, and non-toxic than 

other methods [38].  

Among the various living organisms that are 

studied, plants are of particular importance in 

the synthesis of metal nanoparticles due to the 

advantage they have over other biological 

processes, and that advantage is the 

elimination of the complex step of cell culture 

maintenance.  

In addition, the synthesis of nanoparticles 

using plants has become very important due to 

its simplicity, non-pathogenicity and 

compatibility with the environment. In 

addition, the presence of plant compounds in 

nanoparticles prevents the harmful effects of 

environmental factors such as pH fluctuation, 

enzymatic attack and possible biochemical 

degradation. On the other hand, evidence 

shows that various structural compounds 

obtained from plants are able to prevent and 

treat cancer [12].  

The therapeutic activity of these agents belongs 

to different structural classes such as alkaloids, 

terpenoids, organosulfur compounds and 

polyphenols. Folic acids and flavonoids are the 

most common natural polyphenols. Flavonoids 

make up about two-thirds of polyphenolic 

compounds.  

A wide range of anti-tumor properties have 

been attributed to these plant-derived agents 

and include antioxidant, anti-proliferative, 

anti-allergic, anti-metastatic and anti-

inflammatory properties. On the other hand, 

most chemotherapy drugs that are currently 

used in clinical settings are natural products or 

semi-synthetic derivatives of these compounds 

found in plants, but despite their important 

health benefits, the effectiveness of natural 

products is low due to their low solubility in 

water, low absorption, low availability, and 

short-term persistence in the biological system 
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are weakened, and to eliminate these 

weaknesses, Nano formulations are used as 

drug carriers for treatment [19].  

As a result, the integration of herbal medicine 

and nanotechnology in the goals of clinical 

treatment can bring a better drug response and 

clinical outcome for patients. Until now, the 

synthesis of gold nanoparticles has been 

carried out using many plants inside and 

outside of Iran. including the synthesis of gold 

nanoparticles using the extracts of plants 

Magnolia Kobus, Hibiscus, Punica granatum, 

coriander, Pelargoniumgraveolens, Nasturtium 

nasturtium and Sambucus ebulus fruit, some of 

which have been investigated in terms of the 

anti-cancer properties of the synthesized gold 

nanoparticles, such as the synthesis of gold 

nanoparticles Using extracts of Couroupita 

guianensis, Curcumae Kwangsiensis and beets. 

  

Green synthesis of silica nanoparticles from 

horsetail plant 

Silica nanoparticles are mostly produced from 

silicate precursors such as silicon lakesides and 

using different methods such as chemical 

processes including vapor phase and sol-gel 

reactions. These processes consume a lot of 

energy due to the need for high temperature 

and pressure [14].  

They are also not environmentally friendly. 

Therefore, efforts are being made to find 

sources and new methods of producing 

amorphous silica nanoparticles with high 

quality and at lower costs with the help of 

environmentally friendly processes. Some 

plants, algae and animals can collect silica in 

their tissues mainly in the form of 

nanostructures. This type of silica is called 

biogenic silica.  

Plants and animals obtain silica through the 

absorption of orthosilicic acid in water or soil 

with a concentration range of less than 0.1-

0.6mM and at a pH less than 9. Despite the fact 

that silica is not necessary for the normal 

growth of all plants, but it seems to be useful for 

some secondary effects such as the structural 

and functional role as a mineral barrier to 

prevent the attack of pathogens. On the other 

hand, biomass has the ability to accumulate a 

large amount of silica, and therefore plant 

biomass can be used to produce silica 

nanoparticles. There are several reports that 

refer to the production of silica nanoparticles 

from biomass [39].  

The main sources of biomass used to date for 

the production of silica nanoparticles are: 

different parts of the stem, skin and fibers of 

plants such as banana, hemp, pineapple leaves, 

sisal and agricultural and industrial waste such 

as rice bran, sugarcane pulp and coffee husk. 

Eco stoma species are known as plants with 

high accumulation of silica. Compared to many 

other plants, these plants store silica in the 

form of hydrated amorphous silica.  

Due to the presence of silica protrusions on the 

stems of these plants, the species of Ecostum 

were used in the past to polish metal plates and 

tin products. Silica can be observed in all parts 

of the Arons ecoestome. Holzötter et al showed 

that most of the silica is deposited as a thin 

layer on the inner surface of the plant cell wall, 

where the thickness of the surface layer varies 

from a few nanometers to about 7 µm. Silica 

layers are composed of dense particles with a 

size of 25-40 nm [17].  

These layers can be used to produce silica 

nanoparticles. It is possible to obtain silica in 

about 25% of the dry weight of the plant in 

these plant species, and its amount depends on 

the weather conditions and the soil used for 

plant growth. Since the horsetail plant, in 

addition to being a suitable material for 

extracting silica nanoparticles, creates a hydro 

alcoholic extract with several analgesic, anti-

inflammatory, hepatic protection, antifungal 

and antimetotoxic properties, it has also 

received attention from this point of view. Also, 

more than 70% of horsetail biomass contains 
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carbohydrates that can be converted into 

useful substances such as liquid fuels, organic 

acids, biopolymers and other green chemicals 

during the fermentation process. 

 

Discussion 

At the end of the 19th century, medicinal 

chemistry underwent a tremendous 

transformation with the discovery of "Paul 

Ehrlich", who is called the father of new 

chemotherapy, in connection with the fact that 

chemical compounds show selective toxicity 

against specific infectious agents [12].  

At the same time, "Emil Fischer" presented the 

theory of lock and key, which was a logical 

change for the mechanism of action of drugs. 

Subsequent research by Ehrlich and his 

colleagues led to the discovery of a large 

number of new chemotherapeutic agents, 

among which antibiotics and sulfamides were 

the most prominent [22].  

In addition, medicinal chemistry includes the 

isolation, diagnosis, and synthesis of 

compounds that can be used in medical science 

to prevent, cure, and treat diseases, and in this 

way, medicinal chemistry provides the 

chemical principles of substances in the field of 

drug therapy [31].  

Researchers from Maragheh university and 

Payam Noor university in Tehran succeeded in 

building a smart drug delivery system for 

cancer treatment. This system is made of non-

toxic raw materials compatible with the body. 

Also, the preparation steps of the drug delivery 

system are based on green chemistry and do 

not lead to the production of hazardous waste. 

This research has been done on a laboratory 

scale [38].  

One of the most popular branches in 

nanoscience is the design of intelligent drug 

delivery systems, which has found a special 

place in the discussion of treating diseases, 

including cancer. One of the most important 

features of these systems is the guidance, 

delivery and release of drugs at the target site 

and cancerous tissue, thus reducing the side 

effects caused by the use of drugs [39].  

In this research work, an attempt has been 

made to design and synthesize a smart drug 

delivery system using non-toxic 

polysaccharides. This smart drug delivery 

system is designed using non-toxic 

polysaccharides, the anti-cancer drug sunitinib 

is loaded in magnetic chitosan nanoparticles 

and coated with carrageenan.  

Santitinib is used in the treatment of advanced 

or progressive cancers of the stomach, 

intestines, gastrointestinal tract, pancreas, 

kidneys, esophageal tumors, and breast cancer. 

Considering the acidic pH of the environment 

of cancer cells and the reduction of drug release 

in non-cancerous environments, the most 

important point in the design of drug delivery 

systems for anticancer drugs is their ability to 

release drugs in acidic environments. 

Therefore, according to the chemical structure 

of sunitinib, it has been tried to use magnetic 

chitosan as a carrier of sunitinib, so that this 

feature can be easily achieved. Examining the 

effect of pH on drug release showed that as the 

pH decreases, the percentage of drug release 

increases [19].  

This drug delivery system can be used for many 

cancer drugs. On the other hand, the most 

important innovation of this research is the 

design of drug delivery system in a completely 

green way and a completely green system. In 

fact, in the construction of this system, non-

toxic and compatible raw materials have been 

used, while the steps of preparing the drug 

delivery system do not lead to the production 

of hazardous waste.  

Also, the cost of this system due to the 

cheapness of the raw materials can be the 

strength of the work done, but unlike the 

complex systems used, the most important 

advantage of this system is the easy and in-situ 

preparation method of magnetic nanoparticles 
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in the presence of chitosan, which leads to the 

production It has become nanoparticles with 

sizes less than 50 nm [14].  

Also, for high loading of sunitinib in chitosan 

nanoparticles, the resulting nanoparticles were 

coated with carrageenan. It should be noted 

that the preparation of chitosan-carrageenan 

complex nanoparticles is not easily achieved. 

However, in this system, when the 

nanoparticles were prepared in the presence of 

chitosan, they were easily covered by 

carrageenan and complexed. The system 

designed in the pharmaceutical and medical 

industries can be evaluated and used to load 

anticancer drugs [29].  

Also, the removal of colored pollutants and 

heavy metal cations from water environments 

is one of the other applications of the designed 

system. Of course, this research is currently 

carried out on a laboratory scale, but due to the 

simplicity of the system, no special technology 

is needed for its mass production, and despite 

the use of cheap raw materials available in the 

country, this plan has the potential to be 

commercialized, but the most important part of 

the work is the experiments related to the 

investigation of the drug delivery system in 

living organisms, the results of which must be 

evaluated [15]. 

 

Green synthesis of nanoparticles applied in 

medical sciences 

The researchers of Mashhad University of 

Medical Sciences, in cooperation with the 

researchers of the country's universities, 

succeeded in producing uniform nanoparticles 

of zinc oxide (ZnO) with the help of a simple 

and environmentally friendly method. In the 

production of zinc oxide nanoparticles, it is 

very important to use cost-effective and at the 

same time simple methods that are able to 

produce nanoparticles with uniform particle 

size [32].  

On the other hand, considering that one of the 

problems that threatens the environment and 

human health today is the use of dangerous 

substances and reagents in the preparation of 

various materials, including nanomaterials, 

hence the presentation of synthetic methods 

based on the principles of green chemistry on a 

laboratory scale [38].  

And industry is an inevitable necessity for 

related scientific and manufacturing 

communities. In this research project, the 

researchers tried to observe the principles of 

green chemistry and expand it in the synthesis 

of nanoparticles as a new approach to 

synthesize, characterize and investigate the 

cytotoxicity of zinc oxide nanoparticles.  

Also, marking these nanoparticles with 

radioactive materials such as 99mTc and using 

them in research-applied studies in the field of 

nuclear medicine such as identifying and 

treating cancer cells has been another goal of 

this research work. Zinc oxide nanoparticles, 

which are native materials of the country and 

available, are used in various fields such as 

medicine in terms of having photocatalytic and 

antimicrobial properties [40].  

These nanoparticles can be used in wound sites 

due to their antibacterial and antimicrobial 

properties, as well as in the field of drug 

carriers in the discussion of targeted drug 

delivery and especially in the preparation of 

cosmetics and sun creams. Since in this 

research, zinc oxide nanoparticles of different 

sizes were prepared by sol-gel method and 

following the twelve principles of green 

chemistry, it is predicted that this method can 

be used for many other oxide nanoparticles as 

well. Therefore, by carrying out such projects, 

it is somehow possible to take advantage of the 

richness of the diversity of medicinal and 

indigenous plants of Iran in the preparation of 

nanomaterials and in this way bring them 

forward in the international arena. 
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Green synthesis of TiO2 nanoparticles from 

papaya peel/proof of antifungal properties 

of these nanoparticles 

Recently, an article has been published in the 

journal Scientific Reports that focuses on the 

biosynthesis of TiO2 nanoparticles using 

papaya peel extract.  

The researchers also conducted an antifungal 

effect study using different fungi to test the 

antioxidant activity of the TiO2 nanoparticles 

produced in this project. TiO2 nanoparticles 

produced using biological organisms such as 

plants, fungi and bacteria are more stable and 

environmentally safer than chemically 

synthesized TiO2 nanoparticles. Therefore, 

they can be used for many biomedical 

applications.  

Nanomaterials are widely used in medicine, 

energy production, agriculture and 

communication due to their significant 

physical, chemical and biological properties. 

Metal oxide nanomaterials, such as TiO2 

nanoparticles, have recently attracted research 

attention due to their interesting thermal, 

electronic, magnetic, and photonic properties. 

TiO2 is an odorless and white powder that is 

hydrophobic under normal conditions. 

Nanoparticles of this material are very stable 

and can act as matting. TiO2 nanoparticles have 

excellent antimicrobial and antifungal effects. 

Because they can produce free radical oxides 

with strong antioxidant activity and wide 

reactivity against many pathogens. Many 

studies have confirmed the effect of TiO2 

nanoparticles on the germination and growth 

of plants [9].  

Titanium as a valuable element helps plant 

growth. It increases the productivity of the 

plant by 10 to 20% and increases the 

production of free radicals in the propagated 

seeds. The most common methods for 

producing TiO2 nanoparticles are chemical 

vapor deposition (CVD), electrodeposition, 

hydrothermal deposition, and chemical 

coagulation. However, these methods are time-

consuming and expensive, and require high 

temperature, pressure, and potentially 

hazardous materials, which limit their 

pharmaceutical applications [30].  

As a result, green synthesis is a popular method 

for producing TiO2 nanoparticles. Green 

synthesis is a natural, environmentally friendly 

and cost-effective approach to produce large 

quantities of nanoparticles.  

Among different biological organisms, plants or 

their extracts are of great importance in the 

production of nanoparticles due to their 

abundance, large-scale application, and 

minimal waste production. Plant-based TiO2 

nanoparticles can be valuable in various 

industries including pharmaceutical, food, 

catalytic, and cosmetic. Papaya Carica belongs 

to the Salicaceae plant family and is used in 

various therapeutic methods, especially in 

humid and subtropical regions of the world. 

Papaya peel extract contains biomolecules that 

can convert metal ions into nanoparticles in a 

one-step green manufacturing process [11].  

This bioactive conversion of metal ions to the 

base metal is relatively fast, can be performed 

at ambient temperature and pressure, and can 

be easily scaled up. The production of 

nanoparticles with plant extracts is also 

environmentally friendly and reduces the risk 

of creating waste. In this study, researchers 

synthesized TiO2 nanoparticles using papaya 

peel extract. The results of the researchers' 

findings showed that TiO2 nanoparticles 

produced using papaya peel extract are 

hemispherical and monoclinic. Antifungal 

studies using pathogenic fungi showed that 

biosynthesized TiO2 nanoparticles have 

excellent antifungal properties [41]. 

 

Conclusion 

Today, due to the widespread use of 

nanoparticles in various industries, their 

synthesis has been given attention, but the 
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existence of environmental hazards due to 

various chemical and physical processes used 

in the production of nanoparticles has caused 

researchers to make great efforts to synthesize 

nanoparticles through compatible processes. 

with the environment using microscopic 

organisms and plant extracts. The advantages 

of the green synthesis method include high 

production scale, faster speed and lower cost. 

Gold, silver, and copper nanoparticles are 

common Nano metals. According to the results 

obtained from the review of various scientific 

sources, nanoparticles synthesized by the 

green method have various applications in 

disease diagnosis, drug delivery, medical 

imaging, and elimination of infectious 

microorganisms, absorption and removal of 

pollutants in the environment.  

In today's world, researchers need to produce 

environmentally friendly nanoparticles using 

synthesis methods without using toxic and 

dangerous chemicals. Environmental pollution 

such as chemical and physical pollution can be 

caused by various chemical and physical 

processes. 

Therefore, researchers have made many efforts 

to synthesize nanomaterials by an 

environmentally friendly process using 

enzymes, microscopic organisms, and plant 

extracts. In recent years, along with the use of 

genetic engineering and the production of pest-

resistant transgenic plants, the synthesis of 

Nano metals using plant extracts has attracted 

the attention of researchers due to its low risk 

to the environment and biological safety. Plant 

extracts contain reducing agents that reduce 

metal salts to metal ions when exposed to them. 

Also, the synthesis of nanoparticles using plant 

extracts is a simple, cheap and environmentally 

friendly method. Nanoparticles have attracted 

the attention of researchers due to their wide 

application in various sciences.  

Therefore, the synthesis methods of 

nanoparticles are very important. Using 

chemical methods to synthesize nanoparticles 

causes environmental pollution. Researchers 

are looking for synthetic methods with the least 

amount of pollution for the environment. The 

use of plant extracts is one of the methods of 

green (biological) synthesis to produce 

nanoparticles. Plants cause less pollution than 

chemicals, and the use of plant extracts for the 

synthesis of nanoparticles is a simple, cheap 

and cost-effective method. 

 

References 

[1] Abtan N., Al-Hamid M., Kadhim L., Sayyid 

F., Noori F., Kadum A., Al-Amiery A., Al-Azzawi 

W., Unlocking the Power of 4-

Acetamidoantipyrine: A Promising Corrosion 

Inhibitor for Preserving Mild Steel in Harsh 

Hydrochloric Acid Environments, Progress in 

Color, Colorants and Coatings, 2024, 17:85. 

[Crossref], [Google Scholar], [Publisher]  

[2] Ahmadpour, A., et al., Introduction of 

Consumable Primers in Consumable Tires of 

Petrochemical Complexes in Hard Rubber 

Types, Eurasian Journal of Chemical, 

Medicinal and Petroleum Research, 2023, 2 

(5), 45-56 [Google Scholar], [Publisher] 

[3] AL Salihi H.A., Mahdi R.R., Al‐Amiery A., 

Al‐Azzawi W.K., Kadhum A.A.H., Exploring the 

Efficacy of Polysaccharides as Green 

Corrosion Inhibitors: A Comprehensive 

Review, Starch‐Stärke, 2024, 76:2300234. 

[Crossref], [Google Scholar], [Publisher]  

[4] Al Sheikh Ali A., Khan D., Naqvi A., Al-

Blewi F.F., Rezki N., Aouad M.R., Hagar, M., 

Design, synthesis, molecular modeling, 

anticancer studies, and density functional 

theory calculations of 4-(1, 2, 4-triazol-3-

ylsulfanylmethyl)-1, 2, 3-triazole derivatives, 

ACS omega, 2021, 6:301 [Crossref], [Google 

Scholar], [Publisher]  

[5] Al-Amiery A., Kadhim A., Al-Adili A., 

Tawfiq Z., Limits and developments in 

ecofriendly corrosion inhibitors of mild steel: 

a critical review. Part 1: Coumarins, 

https://doi.org/10.30509/pccc.2023.167147.1223
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B35%5D.+Abtan+NS%2C+Al-Hamid+MA%2C+Kadhim+LA%2C+Sayyid+FF%2C+Noori+FT%2C+Kadum+A%2C+Al-Amiery+A%2C+Al-Azzawi+WK.+Unlocking+the+Power+of+4-Acetamidoantipyrine%3A+A+Promising+Corrosion+Inhibitor+for+Preserving+Mild+Steel+in+Harsh+Hydrochloric+Acid+Environments.+Progress+in+Color%2C+Colorants+and+Coatings.+2024+Feb+1%3B17%281%29%3A85-96.&btnG=
https://pccc.icrc.ac.ir/article_81943.html
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&cstart=20&pagesize=80&citation_for_view=jsPfDYcAAAAJ:lSLTfruPkqcC
https://www.ejcmpr.com/
https://doi.org/10.1002/star.202300234
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B37%5D.+AL+Salihi+HA%2C+Mahdi+RR%2C+Al%E2%80%90Amiery+A%2C+Al%E2%80%90Azzawi+WK%2C+Kadhum+AA.+Exploring+the+Efficacy+of+Polysaccharides+as+Green+Corrosion+Inhibitors%3A+A+Comprehensive+Review.+Starch%E2%80%90St%C3%A4rke.+2024+Feb+6%3A2300234.+&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/star.202300234
https://doi.org/10.1021/acsomega.0c04595
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Design%2C+Synthesis%2C+Molecular+Modeling%2C+Anticancer+Studies%2C+and+Density+Functional+Theory+Calculations+of+4-%281%2C2%2C4-Triazol-3-ylsulfanylmethyl%29-1%2C2%2C3-triazole+Derivatives&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Design%2C+Synthesis%2C+Molecular+Modeling%2C+Anticancer+Studies%2C+and+Density+Functional+Theory+Calculations+of+4-%281%2C2%2C4-Triazol-3-ylsulfanylmethyl%29-1%2C2%2C3-triazole+Derivatives&btnG=
https://pubs.acs.org/doi/full/10.1021/acsomega.0c04595


 

 
 

1235 

 

2024, Volume 3, Issue 4 

 

 

 

International Journal of Corrosion and Scale 

Inhibition, 2021, 10:1355. [Crossref], [Google 

Scholar], [Publisher]  

[6] Alamiery A., Mohamad A.B., Kadhum 

A.A.H., Takriff M.S., Comparative data on 

corrosion protection of mild steel in HCl using 

two new thiazoles, Data in Brief, 2022, 

40:107838. [Crossref], [Google Scholar], 

[Publisher]  

[7] Al-Amiery A., Shaker L., Corrosion 

inhibition of mild steel using novel pyridine 

derivative in 1 M hydrochloric acid, KOM–

Corrosion and Material Protection Journal, 

2020, 64:59. [Crossref], [Google Scholar], 

[Publisher]  

[8] Alamiery A., Shaker L.M., Allami T., 

Kadhum A.H., Takriff M.S., A study of acidic 

corrosion behavior of Furan-Derived schiff 

base for mild steel in hydrochloric acid 

environment: Experimental, and surface 

investigation, Materials Today: Proceedings, 

2021, 44:2337. [Crossref], [Google Scholar], 

[Publisher]; b) Taheri, A., Rezayati-Zad, Z. 

Characterization of tribological and 

electrochemical corrosion behavior of GO 

coatings formed on 6061 Al alloy processed by 

plasma electrolytic oxidation, Progress in 

Chemical and Biochemical Research, 2023, 

6:261. [Crossref], [Publisher]  

[9] Al-Amiery A., Shaker L.M., Kadhum 

A.A.H., Takriff M.S., Synthesis, characterization 

and gravimetric studies of novel triazole-

based compound, International Journal of 

Low-Carbon Technologies, 2020, 15:164. 

[Crossref], [Google Scholar], [Publisher]  

[10] Al-Amiery A.A., Ahmed M.H.O., Abdullah 

T.A., Gaaz T.S., Kadhum A.A.H., 

Electrochemical studies of novel corrosion 

inhibitor for mild steel in 1 M hydrochloric 

acid, Results in Physics, 2018, 9:978. 

[Crossref], [Google Scholar], [Publisher]  

[11] Al-Amiery A.A., Al-Bayati R.I., Saour K.Y., 

Radi M.F., Cytotoxicity, antioxidant, and 

antimicrobial activities of novel 2-quinolone 

derivatives derived from coumarin, Research 

on Chemical Intermediates, 2012, 38:559. 

[Crossref], [Google Scholar], [Publisher]  

[12] Al-Amiery A.A., Al-Majedy Y.K., 

Abdulreazak H., Abood H., Synthesis, 

characterization, theoretical crystal structure, 

and antibacterial activities of some transition 

metal complexes of the Thiosemicarbazone 

(Z)‐2‐(pyrrolidin‐2‐ylidene) 

hydrazinecarbothioamide, Bioinorganic 

Chemistry and Applications, 2011, 

2011:483101. [Crossref], [Google Scholar], 

[Publisher]  

[13] Al-Amiery A.A., Al-Majedy Y.K., Kadhum 

A.A.H., Mohamad A.B., Hydrogen peroxide 

scavenging activity of novel coumarins 

synthesized using different approaches, PloS 

One, 2015, 10:e0132175. [Crossref], [Google 

Scholar], [Publisher]  

[14] Al-Amiery A.A., Al-Majedy Y.K., Kadhum 

A.A.H., Mohamad A.B., New coumarin 

derivative as an eco-friendly inhibitor of 

corrosion of mild steel in acid medium, 

Molecules, 2014, 20:366. [Crossref], [Google 

Scholar], [Publisher]  

[15] Al-Amiery A.A., Al-Majedy Y.K., Kadhum 

A.A.H., Mohamad A.B., Synthesis of new 

coumarins complemented by quantum 

chemical studies, Research on Chemical 

Intermediates, 2016, 42:3905. [Crossref], 

[Google Scholar], [Publisher]  

[16] Al-Amiery A.A., Kadhum A.A.H., 

Mohamad A.B. Antifungal activities of new 

coumarins, Molecules, 2012, 17:5713. 

[Crossref], [Google Scholar], [Publisher]  

[17] Al-Amiery A.A., Kadhum A.A.H., 

Mohamad A.B., Antifungal activities of new 

coumarins, Molecules, 2012, 17:5713. 

[Crossref], [Google Scholar], [Publisher]  

[18] Alamiery A.A., Wan Isahak W.N.R., Takriff 

M.S., Inhibition of mild steel corrosion by 4-

benzyl-1-(4-oxo-4-phenylbutanoyl) 

thiosemicarbazide: Gravimetrical, adsorption 

http://dx.doi.org/10.17675/2305-6894-2021-10-4-1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B12%5D.+Al-Amiery+AA%2C+Kadhim+A%2C+Al-Adili+A%2C+Tawfiq+ZH.+Limits+and+developments+in+ecofriendly+corrosion+inhibitors+of+mild+steel%3A+a+critical+review.+Part+1%3A+Coumarins.+Int.+J.+Corros.+Scale+Inhib.+2021%3B10%284%29%3A1355.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B12%5D.+Al-Amiery+AA%2C+Kadhim+A%2C+Al-Adili+A%2C+Tawfiq+ZH.+Limits+and+developments+in+ecofriendly+corrosion+inhibitors+of+mild+steel%3A+a+critical+review.+Part+1%3A+Coumarins.+Int.+J.+Corros.+Scale+Inhib.+2021%3B10%284%29%3A1355.+&btnG=
https://ijcsi.pro/papers/limits-and-developments-in-ecofriendly-corrosion-inhibitors-of-mild-steel-a-critical-review-part-1-coumarins/
https://doi.org/10.1016/j.dib.2022.107838
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B36%5D.+Ahmed+Alamiery%2C+Abu+Bakar+Mohamad%2C+Abdul+Amir+H.+Kadhum%2C+Mohd+S.+Takriff%2C+Comparative+data+on+corrosion+protection+of+mild+steel+in+HCl+using+two+new+thiazoles%2C+Data+in+Brief%2C+Volume+40%2C+2022%2C+107838%2C+https%3A%2F%2Fdoi.org%2F10.1016%2Fj.dib.2022.107838.&btnG=
https://www.sciencedirect.com/science/article/pii/S2352340922000506
https://doi.org/10.2478/kom-2020-0009
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B19%5D.+Al-Amiery+AA%2C+Shaker+LM.+Corrosion+inhibition+of+mild+steel+using+novel+pyridine+derivative+in+1+M+hydrochloric+acid.+KOM%E2%80%93Corrosion+and+Material+Protection+Journal.+2020%3B64%282%29%3A59-64.+&btnG=
https://sciendo.com/article/10.2478/kom-2020-0009
https://doi.org/10.1016/j.matpr.2020.12.431
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B30%5D.+Alamiery+A%2C+Shaker+LM%2C+Allami+T%2C+Kadhum+AH%2C+Takriff+MS.+A+study+of+acidic+corrosion+behavior+of+Furan-Derived+schiff+base+for+mild+steel+in+hydrochloric+acid+environment%3A+Experimental%2C+and+surface+investigation.+Materials+Today%3A+Proceedings.+2021+Jan+1%3B44%3A2337-41.+&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S2214785320401488
https://doi.org/10.48309/pcbr.2023.413235.1282
https://www.pcbiochemres.com/article_180980.html
https://doi.org/10.1093/ijlct/ctz067
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B14%5D.+Al-Amiery+A%2C+Shaker+LM%2C+Kadhum+AA%2C+Takriff+MS.+Synthesis%2C+characterization+and+gravimetric+studies+of+novel+triazole-based+compound.+International+Journal+of+Low-Carbon+Technologies.+2020+May%3B15%282%29%3A164-70.+&btnG=
https://academic.oup.com/ijlct/article/15/2/164/5696846
https://doi.org/10.1016/j.rinp.2018.04.004
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B17%5D.+Al-Amiery+AA%2C+Ahmed+MH%2C+Abdullah+TA%2C+Gaaz+TS%2C+Kadhum+AA.+Electrochemical+studies+of+novel+corrosion+inhibitor+for+mild+steel+in+1+M+hydrochloric+acid.+Results+in+Physics.+2018+Jun+1%3B9%3A978-81.&btnG=
https://www.sciencedirect.com/science/article/pii/S2211379717325068
https://doi.org/10.1007/s11164-011-0371-2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B4%5D.+A.A.+Al-Amiery%2C+R.I.+Al-Bayati%2C+K.Y.+Saour%2C+M.F.+Radi%2C+Cytotoxicity%2C+antioxidant%2C+and+antimicrobial+activities+of+novel+2-quinolone+derivatives+derived+from+coumarin%2C+Research+on+Chemical+Intermediates%2C+2012%2C+38%2C+559-569.+&btnG=
https://link.springer.com/article/10.1007/s11164-011-0371-2
https://doi.org/10.1155/2011/483101
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B58%5D.+Al-Amiery%2C+AA%3B+Al-Majedy%2C+K%3B+Abdulreazak%2C+H%3B+Abood%2C+H.+Synthesis%2C+characterization%2C+theoretical+crystal+structure+and+antibacterial+activities+of+some+transition+metal+complexes+of+the+thiosemicarbazone+%28Z%29-2-%28pyrrolidin-2-ylidene%29hydrazinecarbothioamide.+Bioinorg+Chem+Appl+2011%2C+2011.&btnG=
https://pubmed.ncbi.nlm.nih.gov/21804771/
https://doi.org/10.1371/journal.pone.0132175
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B5%5D.+A.A.+Al-Amiery%2C+Y.K.+Al-Majedy%2C+A.A.H.+Kadhum%2C+A.B.+Mohamad%2C+Hydrogen+peroxide+scavenging+activity+of+novel+coumarins+synthesized+using+different+approaches%2C+PloS+one%2C+2015%2C+10%2C+132175.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B5%5D.+A.A.+Al-Amiery%2C+Y.K.+Al-Majedy%2C+A.A.H.+Kadhum%2C+A.B.+Mohamad%2C+Hydrogen+peroxide+scavenging+activity+of+novel+coumarins+synthesized+using+different+approaches%2C+PloS+one%2C+2015%2C+10%2C+132175.+&btnG=
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0132175
https://doi.org/10.3390/molecules20010366
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B9%5D.+A.A.+Al-Amiery%2C+Y.K.+Al-Majedy%2C+A.A.H.+Kadhum%2C+A.B.+Mohamad%2C+New+coumarin+derivative+as+an+eco-friendly+inhibitor+of+corrosion+of+mild+steel+in+acid+medium.+Molecules%2C+2014%2C+20%2C+366-383.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B9%5D.+A.A.+Al-Amiery%2C+Y.K.+Al-Majedy%2C+A.A.H.+Kadhum%2C+A.B.+Mohamad%2C+New+coumarin+derivative+as+an+eco-friendly+inhibitor+of+corrosion+of+mild+steel+in+acid+medium.+Molecules%2C+2014%2C+20%2C+366-383.+&btnG=
https://www.mdpi.com/1420-3049/20/1/366
https://doi.org/10.1007/s11164-015-2252-6
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B2%5D.+A.A.+Al-Amiery%2C+Y.K.+Al-Majedy%2C+A.A.H.+Kadhum%2C+A.B.+Mohamad%2C+Synthesis+of+new+coumarins+complemented+by+quantum+chemical+studies%2C+Research+on+Chemical+Intermediates%2C+2016%2C+42%2C+3905-3918.+&btnG=
https://link.springer.com/article/10.1007/s11164-015-2252-6
https://doi.org/10.3390/molecules17055713
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B50%5D.+Al-Amiery%2C+A.A.%3B+Kadhum%2C+A.A.H.%3B+Mohamad%2C+A.B.+Antifungal+Activities+of+New+Coumarins.+Molecules+2012%2C+17%2C+5713-5723.+https%3A%2F%2Fdoi.org%2F10.3390%2Fmolecules17055713&btnG=
https://www.mdpi.com/1420-3049/17/5/5713
https://doi.org/10.3390/molecules17055713
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B3%5D.+A.A.+Al-Amiery%2C+A.A.H.+Kadhum%2C+A.B.+Mohamad%2C+Antifungal+activities+of+new+coumarins%2C+Molecules%2C+2012%2C+17%2C+5713-5723.+&btnG=
https://www.mdpi.com/1420-3049/17/5/5713


 

 

1236 

2024, Volume 3, Issue 4 

 

 

 

and theoretical studies, Lubricants, 2021, 

9:93. [Crossref], [Google Scholar], [Publisher]  

[19] Al-Amiery, A.A.; Isahak, W.N.R.W.; Al-

Azzawi, W.K., Corrosion inhibitors: Natural 

and synthetic organic inhibitors, 

Lubricants 2023, 11:174. [Crossref], [Google 

Scholar], [Publisher] 

[20] Bozorgian, A., et al., Preparation of 

Xanthan Magnetic Biocompatible Nano-

Composite for Removal of Ni^2+ from 

Aqueous Solution, Chemical Methodologies, 

2020, 4 (4), 477-493 [Google Scholar], 

[Publisher], [Crossref] 

[21] Bultinck P., De Winter H., Langenaeker 

W., Tollenare J.P., Computational medicinal 

1chemistry for drug discovery, Tollenare, 

Computational Medicinal   Chemistry for Drug 

Discovery, Taylor & Francis, England, 2003 

[Crossref], [Google Scholar], [Publisher]  

[22] Eranna S.C., Panchangam R.K., Kengaiah 

J., Adimule S.P., Foro S., Sannagangaiah D., 

Synthesis, structural characterization, and 

evaluation of new peptidomimetic Schiff bases 

as potential antithrombotic agents, 

Monatshefte für Chemie-Chemical Monthly, 

2022, 153:635 [Crossref], [Google Scholar], 

[Publisher]  

[23] Hedayati, A., et al., Optimize pictures of 

industrial radiography in corrosion and 

sediment recognizing in oil or gas transmit 

pipe lines, 2014, International Journal of 

Chemistry 5, 20-29 [Google Scholar], 

[Publisher] 

[24] International Journal of Basic and 

Applied science, Indonesia, 2013, 705-715 

[Google Scholar], [Publisher] 

[25] Jiang G.W., Chang Q., Liang D.Y., Zhang 

Y.T., Meng Y.J., Yi Q.Q., Preparation and 

antitumor effects of 4-amino-1, 2, 4-triazole 

Schiff base derivative, Journal of International 

Medical Research, 2020, 48:1 [Crossref], 

[Google Scholar], [Publisher]  

[26] Karimi, M., Design of Hybrid Mixers in 

the Petrochemical Industry, Eurasian Journal 

of Chemical, Medicinal and Petroleum 

Research, 2023, 2 (2), 97-105 [Google 

Scholar], [Publisher] 

[27] Koopmans T., Über die Zuordnung von 

wellenfunktionen und eigenwerten zu den 

einzelnen elektronen eines atoms, Physica, 

1934,:104. [Crossref], [Google Scholar], 

[Publisher]  

[28] Madkour L.H., Elshamy I.H., 

Experimental and computational studies on 

the inhibition performances of benzimidazole 

and its derivatives for the corrosion of copper 

in nitric acid, International Journal of 

Industrial Chemistry, 2016, 7:195 [Crossref], 

[Google Scholar], [Publisher]  

[29] Moayeripour, SS., Assessment of 

Environmental Effects in the Petrochemical 

Industry, Eurasian journal of Chemical, 

Medicinal and Petroleum Research, 2022, 1 

(1), 40-56 [Google Scholar], [Publisher] 

[30] Morris G.M., Huey R., Lindstrom W., 

Sanner M.F., Belew R.K., Goodsell D.S., Olson 

A.J., AutoDock4 and AutoDockTools4: 

Automated docking with selective receptor 

flexibility, Journal of computational chemistry, 

2009, 30:2785 [Crossref], [Google Scholar], 

[Publisher]  

[31] Mustafa A., Abdullahe Z., Sayyid F., 

Hanoon M., Al-Amiery A., Isahak W., 3-

Nitrobenzaldehyde-4-

phenylthiosemicarbazone as active corrosion 

inhibitor for mild steel in a hydrochloric acid 

environment, Progress in Color, Colorants and 

Coatings, 2022, 15:285. [Crossref], [Google 

Scholar], [Publisher]  

[32] Pavia D.L., G. M. Lampman, G. S. Kriz, 

Introduction to spectroscopy A guide for 

students of organic chemistry, Thomson 

Learning Academic Resource center, USA, 

2013, 78:9 [Publisher]  

[33] Raczuk E., Dmochowska B., Samaszko-

Fiertek J., Madaj J., Different Schiff Bases—

https://doi.org/10.3390/lubricants9090093
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B33%5D.+Alamiery+AA%2C+Wan+Isahak+WN%2C+Takriff+MS.+Inhibition+of+mild+steel+corrosion+by+4-benzyl-1-%284-oxo-4-phenylbutanoyl%29+thiosemicarbazide%3A+Gravimetrical%2C+adsorption+and+theoretical+studies.+Lubricants.+2021+Sep+15%3B9%289%29%3A93.&btnG=
https://www.mdpi.com/2075-4442/9/9/93
https://doi.org/10.3390/lubricants11040174
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Corrosion+Inhibitors%3A+Natural+and+Synthetic+Organic+Inhibitors&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Corrosion+Inhibitors%3A+Natural+and+Synthetic+Organic+Inhibitors&btnG=
https://www.mdpi.com/2075-4442/11/4/174
https://scholar.google.com/citations?user=YhvFZdcAAAAJ&hl=en
https://www.chemmethod.com/article_105974.html
https://doi.org/10.33945/SAMI/CHEMM.2020.4.9
https://doi.org/10.1201/9780203913390
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Computational+Medicinal+Chemistry+for+Drug+Discovery&btnG=
https://www.taylorfrancis.com/books/mono/10.1201/9780203913390/computational-medicinal-chemistry-drug-discovery-jan-tollenare-wilfried-langenaeker-hans-de-winter-patrick-bultinck
https://doi.org/10.1007/s00706-022-02936-6
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+structural+characterization%2C+and+evaluation+of+new+peptidomimetic+Schiff+bases+as+potential+antithrombotic+agents&btnG=
https://link.springer.com/article/10.1007/s00706-022-02936-6
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=YhvFZdcAAAAJ&cstart=20&pagesize=80&citation_for_view=YhvFZdcAAAAJ:QIV2ME_5wuYC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=YhvFZdcAAAAJ&cstart=20&pagesize=80&citation_for_view=YhvFZdcAAAAJ:QIV2ME_5wuYC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=YhvFZdcAAAAJ&cstart=20&pagesize=80&citation_for_view=YhvFZdcAAAAJ:QIV2ME_5wuYC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=YhvFZdcAAAAJ&cstart=20&pagesize=80&citation_for_view=YhvFZdcAAAAJ:QIV2ME_5wuYC
https://scholar.google.com/citations?user=YhvFZdcAAAAJ&hl=en
https://iem.umontpellier.fr/production-scientifique/
https://scholar.google.com/citations?user=YhvFZdcAAAAJ&hl=en
https://www.researchgate.net/publication/289638179_Micro-Organisms_of_Cooling_Tower_Problems_and_How_to_Manage_Them
https://doi.org/10.1177/0300060520903874
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Preparation+and+antitumor+effects+of+4-amino-1%2C2%2C4-triazole+Schiff+base+derivative&btnG=
https://journals.sagepub.com/doi/10.1177/0300060520903874
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&cstart=100&pagesize=100&citation_for_view=jsPfDYcAAAAJ:M3ejUd6NZC8C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&cstart=100&pagesize=100&citation_for_view=jsPfDYcAAAAJ:M3ejUd6NZC8C
https://www.ejcmpr.com/
https://doi.org/10.1016/S0031-8914(34)90011-2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B49%5D.+T.+Koopmans%2C+Ordering+of+wave+functions+and+eigen-energies+to+the+individual+electrons+of+an+atom%2C+Physica%2C+1934%2C+1%2C+no.+1%E2%80%936%2C+104%E2%80%93113+%28in+German%29.+doi%3A+10.1016%2FS0031-+8914%2834%2990011-2&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0031891434900112
https://doi.org/10.1007/s40090-015-0070-8
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Experimental+and+computational+studies+on+the+inhibition+performances+of+benzimidazole+and+its+derivatives+for+the+corrosion+of+copper+in+nitric+acid&btnG=
https://link.springer.com/article/10.1007/s40090-015-0070-8
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&cstart=20&pagesize=80&citation_for_view=jsPfDYcAAAAJ:UebtZRa9Y70C
https://www.ejcmpr.com/
https://doi.org/10.1002/jcc.21256
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=AutoDock4+and+AutoDockTools4%3A+Automated+docking+with+selective+receptor+flexibility&btnG=
https://onlinelibrary.wiley.com/doi/10.1002/jcc.21256
https://doi.org/10.30509/pccc.2021.166869.1127
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B20%5D.+Mustafa+AM%2C+Abdullahe+ZS%2C+Sayyid+FF%2C+Hanoon+MM%2C+Al-Amiery+AA%2C+Isahak+WN.+3-Nitrobenzaldehyde-4-phenylthiosemicarbazone+as+active+corrosion+inhibitor+for+mild+steel+in+a+hydrochloric+acid+environment.+Progress+in+Color%2C+Colorants+and+Coatings.+2022+Oct+1%3B15%284%29%3A285-93.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5B20%5D.+Mustafa+AM%2C+Abdullahe+ZS%2C+Sayyid+FF%2C+Hanoon+MM%2C+Al-Amiery+AA%2C+Isahak+WN.+3-Nitrobenzaldehyde-4-phenylthiosemicarbazone+as+active+corrosion+inhibitor+for+mild+steel+in+a+hydrochloric+acid+environment.+Progress+in+Color%2C+Colorants+and+Coatings.+2022+Oct+1%3B15%284%29%3A285-93.&btnG=
https://pccc.icrc.ac.ir/article_81818.html
https://www.hdki.hr/_download/repository/Pavia-Introduction-to-Spectroscopy%5B1%5D.pdf


 

 
 

1237 

 

2024, Volume 3, Issue 4 

 

 

 

Structure, Importance and Classification, 

Molecules, 2022, 27:787 [Crossref], [Google 

Scholar], [Publisher]  

[34] Raouf H., Beyramabadi S.A., Allameh S., 

Morsali A., Synthesis, experimental and 

theoretical characterizations of a 1, 2, 4-

triazole Schiff base and its nickel (II) complex, 

Journal of Molecular Structure, 2019, 

1179:779 [Crossref], [Google Scholar], 

[Publisher]  

[35] Rezaei, R., et al., Effects of phosphorus 

and nitrate in wastewater Shahinshahr City 

use for oil refinery, International Journal of 

Innovation and Applied Studies, 2013, 2 (3), 

250-258 [Google Scholar], [Publisher] 

[36] Samimi, A., Causes of increased 

corrosion in oil and gas pipelines in the 

Middle East, International Journal of Basic 

and Applied science, Indonesia, 2012, 572-

577 [Google Scholar], [Publisher] 

[37] Samimi, A., Micro-organisms of 

cooling tower problems and how to manage 

them,  

[38] Samimi, M., et al., Explotion of 

resources management in Iran, International 

Journal of Innovation and Applied Studies, 

2012, 1 (2), 232-235 [Google Scholar], 

[Publisher] 

[39] Zarinabadi, S., et al., Investigation 

Results of Properties of Stripe Coatings in 

Oil and Gas Pipelines, International 

Congress of Chemical and Process 

Engineering, 2012, CHISA [Google Scholar], 

[Publisher] 

[40] Zbuzant, M., Examining Teaching 

Methods in Chemical Engineering Education 

in Oil and Refinery Company, Eurasian 

Journal of Chemical, Medicinal and 

Petroleum Research., 2024, 3 (1), 142-152 

[Google Scholar], [Publisher] 

[41] Zbuzant, M., Investigating the Use of 

Educational Software in Chemical 

Engineering and Teaching Systems, Eurasian 

Journal of Chemical, Medicinal and 

Petroleum Research, 2023, 2 (4), 364-371 

[Google Scholar], [Publisher] 

 

 

This journal is a double-blind peer-reviewed journal covering all areas in Chemistry, Medicinal and 

Petroleum.  EJCMPR is published quarterly (4 issues per year) online and in print. Copyright © 2024 by ASC which 

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

https://doi.org/10.3390/molecules27030787
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Different+Schiff+Bases%E2%80%94Structure%2C+Importance+and+Classification&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Different+Schiff+Bases%E2%80%94Structure%2C+Importance+and+Classification&btnG=
https://www.mdpi.com/1420-3049/27/3/787
https://doi.org/10.1016/j.molstruc.2018.11.073
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis%2C+experimental+and+theoretical+characterizations+of+a+1%2C2%2C4-triazole+Schiff+base+and+its+nickel%28II%29+complex&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0022286018313851?via%3Dihub
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=YhvFZdcAAAAJ&cstart=20&pagesize=80&citation_for_view=YhvFZdcAAAAJ:4TOpqqG69KYC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=YhvFZdcAAAAJ&cstart=20&pagesize=80&citation_for_view=YhvFZdcAAAAJ:4TOpqqG69KYC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=YhvFZdcAAAAJ&cstart=20&pagesize=80&citation_for_view=YhvFZdcAAAAJ:4TOpqqG69KYC
https://scholar.google.com/citations?user=YhvFZdcAAAAJ&hl=en
https://ijias.issr-journals.org/abstract.php?article=IJIAS-12-359-12
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=YhvFZdcAAAAJ&cstart=20&pagesize=80&citation_for_view=YhvFZdcAAAAJ:UebtZRa9Y70C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=YhvFZdcAAAAJ&cstart=20&pagesize=80&citation_for_view=YhvFZdcAAAAJ:UebtZRa9Y70C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=YhvFZdcAAAAJ&cstart=20&pagesize=80&citation_for_view=YhvFZdcAAAAJ:UebtZRa9Y70C
https://scholar.google.com/citations?user=YhvFZdcAAAAJ&hl=en
https://paper.researchbib.com/view/paper/3343
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=YhvFZdcAAAAJ&cstart=20&pagesize=80&citation_for_view=YhvFZdcAAAAJ:ULOm3_A8WrAC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=YhvFZdcAAAAJ&cstart=20&pagesize=80&citation_for_view=YhvFZdcAAAAJ:ULOm3_A8WrAC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=YhvFZdcAAAAJ&cstart=20&pagesize=80&citation_for_view=YhvFZdcAAAAJ:ULOm3_A8WrAC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=YhvFZdcAAAAJ&cstart=20&pagesize=80&citation_for_view=YhvFZdcAAAAJ:Se3iqnhoufwC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=YhvFZdcAAAAJ&cstart=20&pagesize=80&citation_for_view=YhvFZdcAAAAJ:Se3iqnhoufwC
https://scholar.google.com/citations?user=YhvFZdcAAAAJ&hl=en
https://www.researchgate.net/publication/234096699_Explotion_of_Resources_Management_in_Iran
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=YhvFZdcAAAAJ&cstart=20&pagesize=80&citation_for_view=YhvFZdcAAAAJ:3fE2CSJIrl8C
https://www.researchgate.net/publication/289974883_Investigation_Results_of_Properties_of_Stripe_Coatings_in_Oil_and_Gas_Pipelineshttps:/www.ejcmpr.com/
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&cstart=20&pagesize=80&citation_for_view=jsPfDYcAAAAJ:OU6Ihb5iCvQC
https://www.ejcmpr.com/
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=jsPfDYcAAAAJ&cstart=20&pagesize=80&citation_for_view=jsPfDYcAAAAJ:uWQEDVKXjbEC
https://www.ejcmpr.com/
https://www.ejcmpr.com/

