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A B S T R A C T 

Mathematical models can be described as a description of a system 
with mathematical language. This is done by introducing the system 
under study with a series of equations. Interpreter equations of the 
system are obtained based on the laws governing that system, 
boundary conditions, initial conditions and physical properties of 
the system under study. These models make it easier and faster to 
investigate the effect of various parameters on the system response. 
Once the mathematical model of a system is obtained, they can be 
solved analytically or numerically depending on the complexity of 
the equations. If the model presented is valid for a range of real 
numbers assigned to variables, it will be a continuous model, and if 
the model is valid for specific numbers in a range and for all real 
numbers in that range, it will be a model will be discrete. If the 
system does not respond to changes in time, the proposed model is 
called permanent. If the passage of time affects the response of the 
system, the proposed model is called a non-sustainable model. 

  

Introduction 

low simulation within porous media has 
attracted the attention of many 

researchers over the past three decades (1-3). 

Various applications of this simulation can be 
seen in branches such as water engineering, 
environmental engineering, petroleum F 
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 engineering and groundwater hydrology (4-6). 
Groundwater pumped from underground 
structures is the main source of many water 
source systems. The amount of water output of a 
spring is considered as the output of the 
groundwater system can be greatly affected by 
the amount of pumping that is done from the 
same area. Water can be injected into wells 
drilled for storage, and groundwater levels can 
be raised using the same technique. These issues 
are among the issues that can have an impact on 
groundwater management (7-9). 

Classification of mathematical models 

Mathematical models can be divided into the 
following: 

1- Linear or nonlinear: All mathematical 
models are based on variables that represent the 
quantities studied in the system and operators 
that represent how the variables are related. If 
the operators of the mathematical model 
express a linear relation for the variables, the 
proposed mathematical model is called a linear 
model; otherwise, the proposed model is called 
a nonlinear model. 

This means that a specific amount of 
knowledge can be assigned to each of these 
variables. In random models, these definite 
values are replaced by indefinite values, 
meaning that values are assigned to them using 
a probabilistic distribution. 

The equation governing groundwater 

A. Enclosed aquifer: Water inside the soil 
tends to move from a point with more energy to 
a point with less energy. According to Darcy's 
law, this motion depends on both the energy 
difference between the two points and the 
hydraulic conductivity of the path. This 
relationship is presented by Mr. Darcy as 
follows: 

= − . ( )V K grad H  

Where V is the velocity, H is the hydraulic head 
and K is the hydraulic conductivity. To obtain the 
equation of water flow inside the porous 
medium, the equilibrium of a mass for the 
element is written as follows:
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Figure 1: Two-dimensional element in a porous medium 

 

Where T is the transfer coefficient. If the terms 
related to storage (S) and pumping (q) are 
considered:

( ) ( ) ( ) ( )− +

          
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And if T is constant:
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By tilting Δx and Δy to zero, is written as 
follows: 

  
+ = +

 

2 2

2 2x y

h h h
T T S w

tx y  

And if the soil is the same: 

   
+ = +     

2 2

2 2

h h h
T S w

tx x
 

Under stable conditions and without a spring 
or well, equation 2-6, which is the heat equation, 
will be converted to the following equation: 

 
+ =

 

2 2

2 2
0

h h

x y  

The above equation, known as the Laplace 
equation, is the most widely used equation in the 
fields of engineering and science. Although it is 

not difficult to obtain the general solution of the 
Laplace equation, and the private solution of the 
Laplace equation for some particular boundary 
conditions can be obtained by analytical 
methods, what makes solving this equation very 
difficult in real conditions is the existence of 
boundary conditions are geometrically very 
complex.  

B. Free Aquifer: The equation governing the 
free aquifer is obtained using two hypotheses 
known as the Dupuit-Forchheimer hypothesis. 

The first assumption is that the free aquifer 
head is independent of height and the second 
assumption is that the discharge is a function of 
the slope of the aquifer water level. 

According to these hypotheses: 

( )


= − −
x

H
q K H

x  
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Figure 2: Non-enclosed aquifer

The correlation equation for the element will 
be written as follows: 

+


 + − =  →

y x x x

H
S x q q w x
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H q
S w

T x  

The following equation will be obtained: 

( )
   

= − + 
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y

H H
S K H w
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The two-dimensional equation of groundwater 
movement in the free aquifer is also written as 
follows: 

( )
   

= − + 
   

y

H H
S K H w

t x x
 

Equation cannot be solved by conventional 
methods due to its nonlinearity. This equation is 
written in the steady state as follows: 

( ) ( ) 
      

− + − + =   
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And assuming that ξ is constant: 

      
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 
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2 2
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2
0

H H w

Kx y  

This means that the equation governing the 

free aquifer is form 
( ) + =2 2 2

0
w

H
K . 

Physical models 

Physical models can be considered as 
imitations of what actually exists. In 
constructing such models, it is not necessary to 
know the mathematical relations governing 
everything that is modeled, although knowing 
the governing relations can be of great help in 
constructing a physical model. The importance 
of these models becomes apparent when the 
governing mathematical relations are not 
known or the parameters in the problem are 
unknown. By using different experiments on the 
physical model and using the obtained results, a 
better understanding of the governing 
relationships and the number of parameters can 
be achieved. 

One of the physical models that has been used in 
various researches is the sand box model. 
Sandboxes are models that put some of the 
actual porous medium in question into 
aquarium-like boxes and perform tests such as 
hydraulic conductivity, etc. on the sandbox. 
Illman et al. to understand which of the most 
common methods used to obtain hydraulic 
conductivity (8-10). It is better to perform 
various experiments on the heterogeneous sand 
box model and conclude that the use of the sand 
box will give very good results if the hydraulic 
guidance and the forcing function are well 
modeled. In a study by Yilung et al. on a sandbox 
model, the hydraulic conductivity coefficient 
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 was obtained by three methods. The methods 
used were: 1- Using a fixed head 2- Using 
Neumann interpretation method on a radial 
analytical model and 3- Numerical fitting and 
among these three methods, the first method 
gave better values than the other two methods. 
In another study to find out if injecting edible oil 
into the porous medium could be a good option 
for studying anaerobic treatment. A sand box 
with dimensions of 1.2 (m) × 1.8 (m) × 0.98 (m) 
was used and the distribution of volatiles in the 
surface, middle and bottom layers was obtained 
within 5 to 7 weeks after injection (11-13) 

The results obtained from this model were in 
good agreement with the observed real results 
and the results showed the possibility of 
modeling the porous medium with sandbox and 
contaminants with edible oil. In another study 
by Illman et al., 24 wells were drilled into a sand 
box to obtain a hydraulic conductivity, and by 
reading the head when water was injected at 
various points and obtaining an effective 
hydraulic coefficient. (14). Bryant and 
colleagues used spherical bullets of irregularly 
distributed size to model the porous medium. 
And considering that the distribution of cavities 
as well as their size was quite clear, they 
obtained the permeability of the proposed 
model theoretically. By comparing the results of 
these calculations with the results obtained on a 
laboratory sample of sand stone, they reached a 
very close agreement. Afzali used a ball model to 
investigate the turbulent flow of water in 
gravelly environments. His model was made of 
bullets with the same diameter and regular 
distribution. Faulkner et al. also used glass 
pellets to model the Karst porous medium and 
concluded that the proposed experimental 
model is a very good representation of 
groundwater movement, contamination, and 
mass transfer between the matrix domain and 
conduit. In a laboratory experiment using a 
sandbox, Berg et al. simulated what was 
happening in a real aquifer by lowering the 
water level with a pump and using hydraulic 
tomography to determine the hydraulic 
conductivity and specific storage capacity. Using 
these data in predictive models, they concluded 
that the distribution of hydraulic conductivity 
obtained using hydraulic tomography largely 

approximates the results obtained from the 
models. 

Numerical methods 

Because all natural groundwater aquifers have 
geometrically irregular boundary conditions, 
and most of these porous media are 
heterogeneous and heterogeneous, their 
analytical solution is almost impossible (15). 
This, as well as the dramatic advancement of 
computers over the past few decades, has led to 
the ubiquity and popularity of numerical 
methods such as the finite difference method 
and the finite element method over analytical 
methods. Unlike analytical methods, which 
obtain the answer to a problem as a continuous 
function of place and time, such as u = u (x, t), 
numerical methods determine the answer only 
at specific points in time and space, and to obtain 
the desired information in Points other than the 
marked points should use interpolation. 

In using different numerical methods, it should 
be noted that due to the advantages and 
disadvantages of each of these methods and also 
the structural differences of these methods, the 
best method can never be determined, although 
due to the simplicity and convenience of some 
methods compared to other methods. A more 
appropriate option can be provided that reduces 
the volume of calculations and thus the 
computation time. Knowledge of most of the 
existing numerical methods can be considered 
as the transformation of the governing 
differential equations into a system of algebraic 
equations. Now, if these differential equations 
are linear, the resulting equations will also be 
linear, and as a result, the governing differential 
equations can be converted to a matrix. Major 
differences of numerical methods can be found 
in the coefficients of the formed matrix. 

Finite difference method 

The first step in the finite difference method is 
to draw grids perpendicular to each other on the 
desired domain. This network can have equal 
and equal or inequal distances in the direction of 
horizontal and vertical lines. In general, when 
more accuracy is desired, line spacing can be 
considered closer to each other, and when high 



 

 

6 

2023, Volume 2, Issue 1 

 accuracy is not required, these distances can be 
considered farther apart. The most widely used 
equation in physics and engineering is the 
Laplace equation, which is a special case of the 
Poisson equation. These two equations are 
written as follows: 

( )2 2, 0u f x y u =  =
 

If the Taylor expansion of the u function is 
written: 

( ) ( )
2 2

2
, , ...

2!

u u x
u x x y u x y x

x x

  
+ = +  + +

   

( ) ( )
2 2

2
, , ...

2!

u u x
u x x y u x y x

x x

  
− = −  + −

   

Now, by omitting the higher terms and terms 
and adding the above two relations, we can 
write: 

( ) ( ) ( )
2

2

2
, , 2 , ...

u
u x x y u x x y u x y x

x


+ + − = +  + ⎯⎯→

  

( ) ( ) ( )2

2 2

, 2 , ,u x x y u x y u x x yu

x x

+ − + −
=

   

And by repeating the same thing for the 
variable y: 

( ) ( ) ( )2

2 2

, 2 , ,u x y y u x y u x y yu

x y

+ − + −
=

   

By placing two equations 3-10 and 3-11 in the 
Laplace or Poisson equation, the following 
equation is obtained: 

( ) ( ) ( )

( ) ( ) ( )
( )

2

2

, 2 , ,

, 2 , ,
,

u x x y u x y u x x y

x

u x y y u x y u x y y
f x y

y

+ − + −
+



+ − + −
=

  

And in a special case 
yx =

: 

, 1, 1, , 1 , 1 ,4 i j i j i j i j i j i ju u u u u f+ − + −− + + + + =
 

If this formula is written for the rest of the 
points, a system of algebraic equations is 
obtained which can be written as a matrix: 

      k u f b= +
 

The vector (b)will be the effect of boundary 
conditions. 

Finite volume method 

This method was originally proposed to deal 
with the problems of the finite difference 
method and has gradually become one of the 
most common methods in solving problems. One 
of the biggest disadvantages of the finite 
difference method is that it has to be used for 
Cartesian knots, and therefore its application in 
problems where the boundaries are curved is 
very erroneous. 

To solve the Poisson equation using the finite 
volume method, we can write:

( ) ( )
2 2

2 2
, ,

u u u u
f x y f x y

x y x x y y

       
+ = → + =  

        

And according to the law of divergence: 

( )ˆ ˆ ,
 

  
+ =  

  
 x y

u u
n n ds f x y d

x y
 

This integral can be written as follows: 

, , , ,

1 2

  
+  =  

  
 

A B C D E

CS CV

u u
n n f

x y
 

After the principal equation is raised using the 
law of divergence, the equation is written as 
follows using the finite difference method:

( ) ( ) ( ) ( ) ( )7 1 7,1 9 1 9,1 11 1 11,1 2 1 2,1 5 1 5,1 1 1u u S u u S u u S u u S u u S f− + − + − + − + − = 

Where 1  is the sum of all areas of control 
volumes that surround point one? For example, 

the value of S7,1 in the above expression is equal 
to:
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7,1 7,1

7,1

7,1 7,17,1 7,1

cos sin cos sin

a b

b by y x x
S

x y x y
   

         
= + + + = +   

        

Finite element method 

This method is divided into different sub-
categories and the formulation of each of these 
methods is different. The most commonly used 
method for solving field problems such as the 

Laplace equation or heat is the Galerkin method, 
which belongs to the weighted residue method 
classification. Considering the Poisson equation 
and assuming that the approximate answer to 
this equation is ue, we can write:

( ) ( ) ( )
2 2 2 2

2 2 2 2
, , ,

e e e eu u u u
f x y f x y R x y

x y x y

   
+  → + − =

   

Where R (x, y) remains. The main purpose of 
the weighted residue method is to minimize R (x, 
y) in the sense that: 

( ) ( ), , 0w x y R x y dxdy =  

Where w (x, y) is called the weight function. 
Another step used in the finite element method. 

Placing ue with a set of functions called base 
functions and unknown coefficients that we are 
looking for is as follows: Reddy (2006): 

( ) ( ) ( )
1

, , ,
n

e

j j

j

u x y u x y u x y
=

 = 
 

Where 
( ), j x y

 the base and uj functions of 
the coefficients are unknown. By applying the 
above relation in Poisson equation and placing 
ue instead of u:

( ) ( ) ( ) ( ), , , , 0


      
+ − = →   

       


u u
w x y w x y w x y f x y dxdy

x x y y

( ) ( )

( ) ( )

, ,

, , 0

u w u u w u
w x y w x y

x x x x y y y y

w x y f x y dxdy



          
− + − −   

          

=



According to the law of divergence can be 
written: 

( ) ( ) ˆ, , x

u u
w x y w x y n dS

x x x
 

    
=  

   
 

 

( ) ( ) ˆ, , y

u u
w x y w x y n dS

y y y
 

    
=  
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 

 

By placing the above two relations:

( ) ( ) ( ) ˆ ˆ, , , 0x y

w u w u u u
w x y f x y w x y n n dS

x x y y x y
 

       
− + + + + =  

       
 

 

( ) ( )

( )

1 1

, ,

, 0

n n
j ji i

j j i

j j

i n

w w
u u x y f x y dxdy

x x y y

x y q dS

= =



   
− + + 

    

+  =

 



And if the following relations are assumed for 
simplification: 

j ji i
ij

w ww w
k

x x y y

  
+ =

   
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 ( ) ( ), ,i ix y f x y dxdy f


 =
 

( ),i n ix y q dS Q


 =
 

      ek u f Q= − +
 

The above equation shows that the Laplace 
problem is obtained as a system of algebraic 
equations. 

The main advantage of the finite element 
method over the finite difference method is that 
it is easier to solve problems with irregular 
borders. 

Conclusion 

In the finite volume method, irregular 
quadrilateral grids can be used to better model 
curved and irregular borders. Another 
advantage of the finite volume method is that it 
is based on the integration of survival equations. 
Unlike the finite difference method, in which the 
principle of survival is satisfied only when the 
dimensions of the element tend to zero, in the 
finite volume method the principle of survival is 
established within all networks. Other 
advantages of this method include the ability to 
solve problems in which discontinuities are seen 
(such as the existence of two different sexes or 
two different coefficients). 

References 

[1]  S.J. Berg, A. Walter, W.A. Illman, J. Hydrol., 
2012, 470, 172–183. [Crossref], [Google 
Scholar], [Publisher] 

[2] B. Chareyre, A. Cortis, E. Catalano, E. 
Barthelemy, Transp. Porous Med., 2012, 92, 
473–493 [Crossref], [Google Scholar], 
[Publisher] 

[3] A. Samimi, S. Zarinabadi, A. Bozorgian, Int. J. 
New Chem., 2021, 8, 149-163. [Crossref], 
[Google Scholar], [Publisher] 

[4] A. Bozorgian, A. Samimi, Int. J. New Chem., 
2021, 8, 41-58. [Crossref], [Google Scholar], 
[Publisher] 

[5] A. Samimi, K. Kavosi, S. Zarinabadi, A. 
Bozorgian, Prog. Chem. Biochem. Res., 2020, 3, 
7-19. [Crossref], [Google Scholar], [Publisher] 

[6] A. Samimi, Int. J. Innov. Appl. Stud., 2012, 1, 1-
6.  [Google Scholar], [Publisher] 

[7] A. Jedariforoughi, Doctmedico Journal, 2022, 
2, 194-200. [Crossref], [Google Scholar], 
[Publisher] 

[8] N. Sadraei, H. Jafari, A. Sadraee, B. Zeinali-
Rafsanjani, H. Rastgooyan, A. Zahergivar, 
Cureus, 2022, 14, e23956. [Crossref], [Google 
Scholar], [Publisher] 

[9] A. Samimi, J. Eng. Ind. Res., 2021, 2, 71-76. 
[Crossref], [Google Scholar], [Publisher] 

[10] A. Perveen, S. Motevalli, H. Hamzah, F. 
Ramlee, S.M. Olagoke, A. Othman, Sciences, 
2020, 10, 487-496. [Crossref], [Google 
Scholar], [Publisher] 

[11] M. Ahmadi Faqih, M. Zhargam Hajebi, N. 
Monirpour, S. Motevalli, J. Res. Humanit., 
2019, 25, 87-109. [Crossref], [Google 
Scholar], [Publisher] 

[12] A. Jedariforoughi, Int. J. Med. Rev. Case Rep., 
2021, 5, 82-84. [Crossref], [Google Scholar], 
[Publisher] 

[13] A. Samimi, Int. J. Sci. Eng. Invest. (IJSEI), 
2012, 1, 16-19. [Crossref], [Google Scholar], 
[Publisher] 

[14] A. Samimi, Adv. J. Chem. A, 2021, 4, 206-
218. [Crossref], [Google Scholar], [Publisher] 

[15] A. Samimi, A. Bagheri, S. Dokhani, S. 
Azizkhani, E. Godini, Int. J. Innov. Appl. Stud., 
2013, 3, 1086-1093. [Crossref], [Google 
Scholar], [Publisher] 

[16] A. Samimi, JESLM, 2020, 7, 132-137. 
[Crossref], [Google Scholar], [Publisher] 

[17] A. Samimi, A. Bozorgian, M. Samimi, J. Eng. 
Ind. Res., 2022, 3, 1-7. [Crossref], [Google 
Scholar], [Publisher] 

[18] B. Mahmoodiyeh, S. Etemadi, A. Kamali, S. 
Rajabi, M.M. Fard, Ann. Romanian Soc. Cell 
Biol., 2021, 2559–2572. [Crossref], [Google 
Scholar], [Publisher] 

[19] H. Jahandideh, A. Yarahmadi, S. Rajaieh, A. 
Ostvar Shirazi, M. Milanifard, A. Yarahmadi, J. 
Pharm. Res. Int., 2019, 1-7. [Crossref], [Google 
Scholar], [Publisher] 

[20] A. Mahmoodiyeh, H. Taleby, S. Etemadi, M. 
Saleh Sadri, A. Susanabadi, MM. Fard, J. Chem. 
Rev., 2021, 3, 219-231. [Crossref], [Google 
Scholar], [Publisher] 

[21] M. Bagheri Sadr, A. Samimi, Adv. J. Chem., 
B, 2022, 4, 174. [Crossref], [Google Scholar], 
[Publisher] 

https://doi.org/10.1016/j.jhydrol.2012.08.044
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Improved+Predictions+of+Saturated+and+Unsaturated+Zone+Drawdowns+in+A+Heterogeneous+Unconfined+Aquifer+via+Transient+Hydraulic+Tomography%3A+Laboratory+Sandbox+Experiments%2C+Journal+of+Hydrology%2C+vol.+470%2C+pp.&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Improved+Predictions+of+Saturated+and+Unsaturated+Zone+Drawdowns+in+A+Heterogeneous+Unconfined+Aquifer+via+Transient+Hydraulic+Tomography%3A+Laboratory+Sandbox+Experiments%2C+Journal+of+Hydrology%2C+vol.+470%2C+pp.&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0022169412007238
https://doi.org/10.1007/s11242-011-9915-6
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Pore-Scale+Modeling+of+Viscous+Flow+and+Induced+Forces+in+Dense+Sphere+Packings&btnG=
https://link.springer.com/article/10.1007/s11242-011-9915-6
https://dx.doi.org/10.22034/ijnc.2020.116946.1066
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Optimization+of+Corrosion+Information+in+Oil+and+Gas+Wells+Using+Electrochemical+Experiments&btnG=
http://www.ijnc.ir/article_38724.html
https://dx.doi.org/10.22034/ijnc.2020.120906.1093
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=A+review+of+Kinetics+of+Hydrate+Formation+and+the+Mechanism+of+the+Effect+of+the+inhibitors+on+it&btnG=
http://www.ijnc.ir/article_38721_0.html
https://dx.doi.org/10.33945/SAMI/PCBR.2020.1.2
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Optimization+of+the+Gasoline+Production+Plant+in+order+to+Increase+Feed&btnG=
http://www.pcbiochemres.com/article_99334.html
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Investigation+of+corrosion+metal+in+oil+industry+in+Iran&btnG=
https://hal.archives-ouvertes.fr/hal-00771567/
https://hcommons.org/deposits/item/hc:44547
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Comparison+between+Patterns+of+opioid+use+before+and+after+the+first+prescription+of+medical+cannabis+.&btnG=
https://hcommons.org/deposits/item/hc:44547/
https://doi.org/10.7759/cureus.23956
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=+Assessment+of+Three-Phasic+CT+Scan+Findings+of+Cirrhosis+Due+to+Primary+Sclerosing+Cholangitis+Versus+Cryptogenic+Cirrhosis&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=+Assessment+of+Three-Phasic+CT+Scan+Findings+of+Cirrhosis+Due+to+Primary+Sclerosing+Cholangitis+Versus+Cryptogenic+Cirrhosis&btnG=
https://www.cureus.com/articles/90543-assessment-of-three-phasic-ct-scan-findings-of-cirrhosis-due-to-primary-sclerosing-cholangitis-versus-cryptogenic-cirrhosis
http://dx.doi.org/10.22034/jeires.2021.269282.1021
https://scholar.google.com/citations?hl=en&user=YhvFZdcAAAAJ&view_op=list_works&sortby=pubdate
http://www.jeires.com/article_129037.html
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=+The+comparison+of+depression%2C+anxiety%2C+stress%2C+and+coping+strategies+among+Malaysian+male+and+female+during+COVID-19+movement+control+period&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=+The+comparison+of+depression%2C+anxiety%2C+stress%2C+and+coping+strategies+among+Malaysian+male+and+female+during+COVID-19+movement+control+period&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=The+Role+of+Emotional+Intelligence+Components+Teachers+%28Composition+Class%E2%80%8C%29+in+Predicting+Creativity+Aspects+of+%28Writing%E2%80%8C%29+of+Students&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=The+Role+of+Emotional+Intelligence+Components+Teachers+%28Composition+Class%E2%80%8C%29+in+Predicting+Creativity+Aspects+of+%28Writing%E2%80%8C%29+of+Students&btnG=
https://aijh.modares.ac.ir/article-31-34435-en.html
http://dx.doi.org/10.5455/IJMRCR.Tardive-dyskinesia
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Tardive+dyskinesia+with+high+dose+H1+antihistamine+in+a+person+without+comorbidities&btnG=
https://www.ejmanager.com/mnstemps/172/172-1616677305.pdf?t=1658200326
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=%09+Investigation+Results+of+Properties+of+Stripe+Coatings+in+Oil+and+Gas+Pipelines&btnG=
https://dx.doi.org/10.22034/ajca.2021.277905.1248
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=New+Method+of+Corrosion+in+Isomerization+Units&btnG=
http://www.ajchem-a.com/article_130196.html
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Calculation+of+Corrosion+in+Oil+and+Gas+Refinery+with+EOR+Method&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=Calculation+of+Corrosion+in+Oil+and+Gas+Refinery+with+EOR+Method&btnG=
http://www.ijias.issr-journals.org/abstract.php?article=IJIAS-13-150-03
https://scholar.google.com/citations?hl=en&user=YhvFZdcAAAAJ&view_op=list_works&sortby=pubdate
http://worldofresearches.com/ojs-2.4.4-1/index.php/CJNMS/article/view/941
https://dx.doi.org/10.22034/jeires.2022.1.1
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=An+Analysis+of+Risk+Management+in+Financial+Markets+and+Its+Effects&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=An+Analysis+of+Risk+Management+in+Financial+Markets+and+Its+Effects&btnG=
http://www.jeires.com/article_136953.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluating+the+Effect+of+Different+Types+of+Anesthesia+on+Intraoperative+Blood+Glucose+Levels+in+Diabetics+and+Non-Diabetics+Patients%3A+A+Systematic+Review+and+Meta-Analysis&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Evaluating+the+Effect+of+Different+Types+of+Anesthesia+on+Intraoperative+Blood+Glucose+Levels+in+Diabetics+and+Non-Diabetics+Patients%3A+A+Systematic+Review+and+Meta-Analysis&btnG=
https://www.annalsofrscb.ro/index.php/journal/article/view/2787
https://doi.org/10.9734/jpri/2019/v31i630380
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cone-beam+Computed+Tomography+Guidance+in+Functional+Endoscopic+Sinus+Surgery%3A+A+Retrospective+Cohort+Study&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cone-beam+Computed+Tomography+Guidance+in+Functional+Endoscopic+Sinus+Surgery%3A+A+Retrospective+Cohort+Study&btnG=
https://www.journaljpri.com/index.php/JPRI/article/view/30380
https://dx.doi.org/10.22034/jcr.2021.291486.1122
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=A+Systematic+Short+Review+in+Evaluate+the+Complications+and+Outcomes+of+Acute+Severe+of+Pediatric+Anesthesia&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=A+Systematic+Short+Review+in+Evaluate+the+Complications+and+Outcomes+of+Acute+Severe+of+Pediatric+Anesthesia&btnG=
http://www.jchemrev.com/article_133523.html


 

 
 

9 

 

2023, Volume 2, Issue 1 

 [22] A. Johnson, A. Brous, A. Samimi, Prog. 
Chem. Biochem. Res, 2022, 5, 218. [Crossref], 
[Google Scholar], [Publisher] 

[23] F. Rebout, A. Samimi, Prog. Chem. Biochem. 
Res., 2022, 5, 196-217. [Crossref], [Google 
Scholar], [Publisher] 

 

 

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

Petroleum.  EJCMPR is published quarterly (6 issues per year) online and in print. Copyright © 2022 by 

ASC (Amir Samimi Company) which permits unrestricted use, distribution, and reproduction in any medium, 

provided the original work is properly cited. 

https://dx.doi.org/10.22034/pcbr.2022.335684.1220
http://www.pcbiochemres.com/article_149672.html
http://www.samipubco.com/

