Chapter I

Introduction

1.1 Rationale of the Study

The develcpment of m@@% rapid. These industries release

| pollutants such as waste w. ta* s@ and hazardous wastes which

cause environmental problci ' us n an air pollution problem

which has deteriorated in re

- Secondary air pollut: as-sulfa 1d S acid are sometimes more

dangerous to environment ! -" poliutants such as sulfur dioxide. Sulfate

rain, an increase in acidity d ate plants, animals and building
damages. Due to the adverse eﬂ'gcm U osols, the present research aimed to

thus, it is interesting to study how sulfur dmxnde is ox1d12e in plume and what variable
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The o]lutant concentration i the atmosﬁere can be gvaluated by the
mathemaaalwoglla mtﬁ mumlgm :1 a‘tﬂnathematlcal
models are more popular in practical use because they can evaluate the pollutant
concentration fastér and the expenses lower. The Gaussian plume model, which is at -
present widely used, can not apply to reactive substances such as the reaction of sulfur
dioxide oxidétion to sulfuric acid, efc. Due to this disadvantage, the Monte Carlo
method, which is a numerical method, was used to solve this probleni. Inspired by

such a notion, the mathematical model of sulfur dioxide oxidation in plume using the



Monte Carlo method was developed to evaluate the dispersion and the chemical
transformation of sulfur dioxide. This mathematical model can apply to the Ot - nth
order of sulfur dioxide oxidation rate and the pollutant concentration was simulated by

using a computer.

- 1.2 Objectives of the Study

The objectives of the
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1.3.2. To verify the mass conservation of the mathematical model of su]fur

dioxide oxidation in plilme using the Monte Carlo method.

1.3.3. To evaluate thc values of the simulated honzontal and vertlcal :

dispersion coefficients in companson to Pasqulll -Gifford dispersion coefﬁcwnts



1.3.4. To study the sensitivity analysis of chemical reactions of the
mathematical model of sulfur dioxide oxidation in plume using the Monte Carlo

method with a stack of the South Bangkok Power Plant in Samut Prakarn.

The chemical reactions used to analyze sulfur dioxide oxidation in plume are as

1.3.4.1. Brimbl : U/—& (1974)'s reaction rate
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below:

0)'s reaction rate
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1.3.5. T@JA:&L\F Y EJ m wngélntranon in comparison to the

Prakarn (JI
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1.4 Expected Uses of the Study

The mathematical model of sulfur dioxide oxidation in plume using the Monte
Carlo method developed can be applied to air quality impact ahalysis for a single point
source and flat terrain. This mathematical model includes the 0% - nt order of sulfur

dioxide oxidation rate which can not be used in the Gaussian plume model.
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