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I. INTRODUCTION 

 

Micro plastics are so common in both aquatic and 

terrestrial ecosystems, micro plastics-plastic particles smaller 

than 5 mm have become a serious environmental concern. 

These microscopic contaminants come from a variety of 

sources, including as consumer goods, industrial operations, 

and the decomposition of bigger plastic waste. Their 

environmental endurance puts human health, marine life, and 

biodiversity at serious risk. 

A potent technique for comprehending the movement, 

dispersion, and effects of micro plastics is mathematical 

modeling. Researchers can forecast the migration of micro 

plastics in water bodies, evaluate their interactions with 

biological creatures, and examine prospective mitigation 

solutions by using statistical models, computational 

simulations, and differential equations. P J Devi in the article 

report that Fuzzy mathematical modeling plays an important 

role in decision making techniques
(13)

 . These models provide 

important information that is hard to gather from simple direct 

experimental data. This article explores the application of 

mathematical modeling in studying micro plastic behavior
(1) -

(7)
. 

 

REVIEW OF LITERATURE AND PREVIOUS WORKS OF 

THE AUTHOR 

 

Transshipment problem has been formulated to a 

Transportation problem algorithm and TORA Software has 

been used to analyze the data 
(13)

. Transshipment problem has 

been formulated to a Transportation problem algorithm and 

TORA Software has been used to analyze the data 
(25)

. In order 

to raise awareness between the objectives and compare the 

difference among the alternatives in an optimizing framework, 

fish waste management decision making may depend on 

multiple criteria decision making (MCDM) models which 
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promotes participation of all decision makers and synthesis of 

a wide variety of information 
(14)

. By the method of linear 

transformations, the ternary cubic equation with four 

unknowns is solved for its integral solutions. The equation is 

researched for its attributes and correlation among the 

solutions for its non – zero unique integer points
(21)

. In 

Nagapattinam the accumulation of solid waste generation is 

increases every day because of urbanization. In this paper, 

three types of waste: Household waste, Industrial waste, 

Agriculture waste has been studied and it is presented in the 

form of percentage analysis
(18)

. Solid waste management by 

mathematical models will be definitely useful for decision 

makers for reducing waste, for minimizing travelling cost and 

also to maximize the usage of dumping yard 
(11)

. The MSW-

TSP model is a network in a linear form which owes to 

minimize the transportation cost. In this paper we have 

discussed a simple method for solving MSW by transshipment 

model for arriving optimal solution
(13)

 . The main aim of 

occupational health and safety is to protect the people form 

hazards in the work environment and provide suitable 

mitigation measures to avoid the risk that will occur in the 

workplace
(16)

 . Nagapattinam town generates around 55 MT of 

waste every day. Waste is collected by 6 vehicles from 25 

collection points of the town on a regular basis. The disposal 

yard is situated at a distance of about 5 kilometers from the 

town and is spread over an area of 19 acres 
(24)

. 

 

OBJECTIVES 

 

 Create mathematical models that forecast the mobility and 

buildup of micro plastics in terrestrial and aquatic 

environments. 

 To increase forecasting accuracy by incorporating 

computer methods like machine learning and numerical 

simulations.  

 

METHODOLOGY 

 

Mathematical Modeling: Application of differential 

equations to model the transport and degradation of micro 

plastics. 

Computational Simulations: Implementation of finite 

element methods (FEM) and computational fluid dynamics 

(CFD) to visualize micro plastic dispersion. 

 

PROBLEM IDENTIFICATION 

 

Micro plastic pollution has emerged as a major worldwide 

environmental concern Because of its pervasiveness, tenacity, 

and possible negative effects on the environment and human 

health. Serious support of researches in the field of 

“renewable" energy resources like solar photovoltaic 

technologies (PV), biomass, wind turbine, geothermal will 

lead to new applicable energy
(14)

. Oceans, rivers, soil, and 

even the atmosphere contain these microscopic plastic 

particles, which are the result of consumer goods, industrial 

processes, and the decomposition of larger plastics. Even with 

increased knowledge, it is still quite difficult to comprehend 

how they migrate, accumulate, and affect people over time. 

Mathematical Modeling of Micro plastic Transport in Water 

Bodies. One commonly used mathematical model for studying 

the transport of micro plastics in aquatic environments is the 

Advection-Dispersion Equation (ADE). This model helps 

predict how micro plastics move through water under the 

influence of currents, turbulence, and diffusion
.(8),(9) 

 

ADVECTION-DISPERSION EQUATION (ADE) 

 

The movement of micro plastics in water can be described 

using the partial differential equation: 

∆C = D∆
2
C  - k C 

where: 

 C (x,t) = concentration of micro plastics at location x and 

time t 

  = velocity vector of water flow (advection term) 

 D = diffusion coefficient (describes random dispersion of 

particles) 

 k = degradation or settling rate of micro plastics 

 ∇C = spatial gradient of concentration 

 ∇2
C = Laplacian operator, representing diffusion effects 

 Advection (v ⋅∇C)  = Represents the transport of micro 

plastics due to water flow. Faster currents result in 

quicker movement of particles. 

 Dispersion (D∇2
C) = Accounts for the spread of micro 

plastics due to turbulence and molecular diffusion. 

 Degradation/Settling (−kC) = Incorporates factors such as 

sinking, fragmentation, and biofouling, which can remove 

micro plastics from the water column over time. 

 

II. COMPUTATIONAL APPLICATION FOR SOLVING 

THE MATHEMATICAL MODEL 

 

To solve the Advection-Dispersion Equation (ADE) 

computationally, numerical methods such as Finite Difference 

Method (FDM), Finite Element Method (FEM), and 

Computational Fluid Dynamics (CFD) can be used. The Finite 

Difference Method (FDM) is one of the simplest ways to 

approximate partial differential equations like ADE. The 

following Python code uses NumPy and Matplotlib to 

simulate 1D microplastic transport in water: 

import numpy as np 

import matplotlib.pyplot as plt 

 

# Define parameters 

L = 100  # Length of the water body (m) 

Nx = 100  # Number of spatial points 

dx = L / Nx  # Space step 

T = 200  # Simulation time (s) 

dt = 0.5  # Time step 

D = 0.1  # Diffusion coefficient 

v = 1.0  # Advection velocity 

k = 0.01  # Degradation rate 

 

# Stability condition 

alpha = D * dt / dx**2 

beta = v * dt / (2 * dx) 

# Initialize concentration profile 

C = np.zeros(Nx) 
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C[Nx//2] = 1.0  # Initial pollution at center 

# Time stepping loop 

for t in range(int(T/dt)): 

C_new = C.copy() 

for i in range(1, Nx-1): 

C_new[i] = (C[i] + alpha * (C[i+1] - 2*C[i] + C[i-1]) 

- beta * (C[i+1] - C[i-1]) - k * dt * C[i]) 

C = C_new 

# Plot results 

plt.plot(np.linspace(0, L, Nx), C) 

plt.xlabel("Distance (m)") 

plt.ylabel("Microplastic Concentration") 

plt.title("Microplastic Transport Over Time") 

plt.show() 

 

 

III. CONCLUSION 

 

The environmental problem of micro plastic pollution has 

grown urgently, necessitating sophisticated analytical methods 

for efficient monitoring, forecasting, and mitigation. Many 

more interesting studies in Mathematics applications is 

reviewed.
(10)-(26)

 In this study, we investigated how 

mathematical and computer modeling can help us comprehend 

how micro plastics move across aquatic habitats and behave.  

We showed how mathematical models can explain the 

movement of micro plastics under the impact of water 

currents, diffusion, and degradation processes by using the 

Advection-Dispersion Equation (ADE). To simulate and 

forecast the buildup of micro plastics in diverse ecosystems, 

computational methods like the Finite Difference Method 

(FDM) in Python are used. 
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