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ABSTRACT 

The key goals of this research study were as follows: to calculate the hydrogen ion index (pH) of 

the samples collected in the study region and to measure the electrical conductivity (EC) of the 

samples collected from the same place. Both of these goals were accomplished via the collection 

of samples in the study area. The primary objective of this research project was to determine the 

physicochemical properties of settling particulate matter and sediments of samples taken from 

the flood plains of the Wellington industrial estate. Following processing in the laboratory, the 

samples that were collected from six distinct locations within sampling area 1 (also known as 

Area 1 of the Wellington Industrial Estate) at depths ranging from 0 to 5 centimeters and from 5 

to 10 centimeters were subjected to an examination. The pH level was measured using 

apparatus based on a Daktron model pH meter, and the electrical conductivity level was 

recorded using a Toledo electrical conductivity meter. The temperature of the samples at the 

time of collection was determined using a laboratory thermometer. The results indicated that the 

samples had an acidic environment due to their low pH, and their conductivity varied between 

medium and low values. Additionally, the pH of the samples was low. This suggested that there 

are low levels of soluble metal ions in the environment, which have an affect on plants, animals, 

and other species, in addition to agricultural and domestic activities in the environment that was 

being researched. As a consequence, this indicated that there are low amounts of soluble metal 

ions in the environment. As a consequence of this, the processes of bioconcentration and 

biomagnification are very possibly going to take place in these regions. 
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INTRODUCTION 

While sediment is a layer of material (either organic or inorganic) that builds at the base of a 

liquid over time, settling particulate matter is made up of very minute particles. The process by 

which sediment and particle matter get settled takes occurs on flood plains, which have a slower 

rate of water flow as compared to slopes. This is because flood plains are flatter than slopes. The 

things that were being carried along by the current of water ultimately wind up being dumped as 

a result of this. The accumulation of such materials fosters biological activities such as the 

development of microbes that speed up the processes of decomposing and the release of 

nutrients into the environment. These biological activities are fueled by the release of nutrients. 

The buildup of the aforementioned elements makes certain biological functions easier to carry 

out. The release of nutrients encourages the development of plants such as algae and 
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phytoplankton, both of which play a significant part in the elimination of heavy metals from 

their surrounding environment. 

It was discovered that the sediments along the stream in the southern portion of the state of 

Columbia adjacent to the gold mining area contain significant levels of heavy metals such as 

nickel, chromium, lead, and zinc. The amount of dissolved metal that will complex to solid 

material is mainly governed by the concentration, size, and class of particles, as well as the 

quantity of organic carbon that is included within those particulates. Additionally, the amount of 

dissolved metal that will complex to solid material may vary widely. Even mammals are capable 

of absorbing the bulk of metals via their digestive systems, much as invertebrates (such 

earthworms) and reptiles (like snakes and lizards). It is possible for metals and metalloids to be 

released and/or coprecipitated at the interface between sediment and water. Depending on the 

redox conditions that are present, this might make the metals and metalloids either more or less 

bioavailable. However, the identification of methylated forms is often related with the activities 

of phytoplankton.  

Arsenic is present in surface waters mostly in its inorganic form species. Cadmium is readily 

available for absorption in grain, rice, and vegetables, and there is a clear connection between 

the level of cadmium in the soil and the level of cadmium in the plants that are grown on that 

soil... Cadmium is an element that may easily be absorbed by the body via consumption of grain, 

rice, and vegetables... It is conceivable that the acidity of the environment might result in an 

increase in the amount of cadmium that is present in the due to the fact that the rate of 

absorption in plants increases with lowering pH. Some species, such as zooplankton, are able to 

accumulate considerable amounts of metals, whilst other species, such as fish, are able to either 

rigorously manage the quantities of metals that are contained inside their bodies or sequester the 

metal through cellular binding proteins. Even though there are only trace amounts of mercury to 

be found in natural systems, bioaccumulation may and does take place. This is because aquatic 

species are able to absorb dimethyl mercury with an extraordinarily high level of efficiency. 

These animals get mercury via their food, the water they drink, and the sediments they dwell in. 

Metals are gathered and then subsequently absorbed into the bottom sediment at a rate that is 

proportional to the pace at which particulate matter flows down the water column. These 

sediments and the metals and non-metals that are linked with them get buried at particular 

depths over the course of time, which leads to buildup that causes hardness in aquatic life. Low 

pH values are associated with an acid status situation, which has a tendency to reduce the 

availability of some metal; also, low electrical conductivity implies generally that soluble ions 

are low; all of these two factors have an effect on the growth and development of both plants and 

other organisms in the environment, and may even lead to problems in agriculture, in addition to 

unquestionably causing health hazards in the terrestrial life of animals. In Sierra Leone, 

deposition may be viewed as the process of particulate matter and sediments settling in a variety 

of different sites, including the flood plains of the Wellington industrial estate. It is highly 

advised that industrial effluents be easily and frequently detoxified, in addition to being properly 

monitored, and that biomonitors be deployed in order to offer an indication of the presence of 

dangerous metals. The flood plains may be contaminated by alkaline slurry due to the large 
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number of diverse factories, including those that create soap and detergent, paint, and other 

items. As a direct consequence of this, soluble salts may get deposited, and they may then 

migrate to other bodies of water in the surrounding region. 

As a consequence of this, determining the physicochemical parameter of settling particulate 

matter and sediments in the flood plains of the Wellington industrial estate was the objective of 

this study. In order to identify the physicochemical features of the settling particulate matter and 

sediments, we will be looking at the following aims, which are intended to serve as an indication 

of the scope of the research. 

OBJECTIVES 

1. The study Characterizing the Relationship between pH. 

2. The study conductivity in soap solutions the samples were acidic (low pH). 

 pH measurement 

The NS solutions were measured using a pH meter made by Eutech in order to get an accurate 

reading of their pH level. In order to calibrate the pH electrode, initial standard buffer solutions 

with pH values of 4 and 7 were used, and the temperature of the solution was maintained at 251 

degrees Celsius throughout the operation. 

The pH electrode was first washed with distilled water, then with acetone, and lastly it was left 

to dry in the air before the pH measurement was carried out. After that, 30 milliliters of NS 

solution were placed inside of a graduated glass beaker with a capacity of 50 milliliters that had 

previously been cleaned and dried. Following that procedure, the electrode was placed 

completely into the solution. After that, the proper pH value that the pH meter exhibited was 

jotted down and recorded in the right place. In the same way, the pH values of NS solutions of 

varied concentrations were tested, while the temperature was maintained at 251 degrees Celsius 

throughout. 

In philosophical concerns of measurement, a large amount of emphasis has been paid to the 

process of coordinating a natural characteristic with a mathematical framework. This has 

occurred in order to measure anything. For example, the extensive line of reasoning that 

culminated in Krantz's representational theory of measurement (Krantz) was concerned with 

finding a way to match the relational structure that exists among physical measurement 

operations with the formal mathematical structure of the scale on which measurement results are 

expressed. This line of reasoning was concerned with finding a way to match the relational 

structure that exists among physical measurement operations. This line of thinking has been 

around for a very long time and has been used by many people over the years. The classification 

of measuring scales that S. S. Stevens devised into nominal, ordinal, interval, and ratio scales is 

one that is still useful and informative today. On the other hand, the pre-history of measuring, if 

we may use that term, has not gotten nearly as much attention as it ought to have. Before a 

property can ever be considered a feasible subject for measurement, it must first be defined in a 
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manner that is crystal clear, exact, and extensive enough. Only then can one even begin to 

consider the possibility of measuring it. Learning to measure anything entails, in many cases, a 

long and difficult process of quantification before anything can be done that is genuinely 

recognized as an attempt at measurement. This is because learning to measure anything needs 

learning to quantify anything. This is shown by the conventional case study collection that was 

revised. 

The concept of acidity is one of the most fundamental and fundamentally important ideas in any 

branch of research; the purpose of this article is to throw some light on the pre-history of the 

measurement of acidity. Acidity is one of the oldest and most vital conceptions in any branch of 

study.1 We are going to investigate the characterization and measurement of acidity prior to the 

establishment of the pH concept and the pH meter, which is usually thought to be the point when 

acidity became precisely measurable. This will be done by looking at the time before the pH 

idea and the pH meter were invented. The pH revolution is a term that is widely used to allude to 

this period. In Section 4, we are going to wish to investigate the veracity of that assumption in 

more depth; nevertheless, for the time being, the overarching concept is simple enough to grasp: 

The pH value of a solution serves as an indication (the log) of the amount of hydrogen ions that 

are contained within the solution. Because the concentration of hydrogen ions is a quantity that 

can be coherently added and multiplied, one way to think of the scale is as a ratio scale. This is 

because the concentration of hydrogen ions may be added and multiplied. Table 1 contains 

Arrhenius's description of acidity, and the pH scale is the most fundamental practical 

representation of this all-encompassing theoretical concept. The pH scale's ease of use is another 

one of its many advantages. However, previous to the conceptual and metrical articulation of the 

concept of acidity around the turn of the 20th century, what terms were used to characterize 

acidity and what units were used to quantify it? 

The choice of acidity as the subject of our case study brings with it a variety of advantages that 

should not be ignored and should instead be acknowledged and appreciated. Acidity is a concept 

that has been there for thousands of years, but it is only very lately that it has been converted 

into a measurable scientific word after going through a protracted and complicated process of 

conceptualization. This was explored in a previous inquiry.2 Within the scope of this discussion, 

we will refer to some compounds as "classical acids." These compounds, which include acetic 

acid, sulphuric acid, nitric acid, hydrochloric acid, and aqua regia, were some of the very first 

substances to be categorized as their very own individual chemical species. As a consequence of 

this, the issue of acidity is one that lends itself very well to the explanation of the procedures of 

idea construction and quantification that come before the efforts that are easy to measure. 

 An investigation of the manner in which these commonplace tasks and experiences laid the 

groundwork for future laboratory tasks involving detection and analysis will prove to be quite 

enlightening. The notion of acidity is still firmly rooted in the routine activities and sensations of 

daily life. Acidity has been an important topic of research for many generations of chemists to 

consider due to the length of time it has been around and the incredible durability it has. As a 

result of this, acidity is the best vehicle for illustrating how theoretical assumptions effect the 

quantification and measurement of ideas since it has a long history and is very long-lasting. 



INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT, ENGINEERING 

AND SOCIAL SCIENCES (IJRCIESS) ISSN: 2349-7793               

 Vol. 9 No. 4 (2015): April       Impact Factor: 4.443 
Double-Blind Peer Reviewed Refereed Open Access International Journal  

 

20 International Journal of Research In Commerce, IT, Engineering and Social Sciences 

www.gejournal.net   

 

 

(However, it would be good to keep a very basic chronology of notable theoretical 

breakthroughs as reference points, as shown in the example. Although the theory will not be the 

primary focus of this work, it will be an important consideration. The concept of acids was first 

envisaged as a method for differentiating an important category of substances in comparison to 

other categories of substances; early issues concerning quantification were not given a lot of 

weight at the time. As a consequence of this, the idea is well suited to being used as an 

illustration of the point where categorization and measurement cross. 

Qualitative characterizations of acids 

It is of the utmost importance to have a complete comprehension of the origin of the concept of 

acidity in the first place. Before the English scientist Thomas Martin Lowry became recognized 

as one of the inventors of the present protonic acid–base theory (commonly known as the 

"Brnsted–Lowry theory"), he published his book "Historical Introduction to Chemistry." Within 

the context of this piece of writing, he offers a condensed account of the "discovery of the 

common acids," which may still be considered authoritative. You may read this tale by going to 

page. 

Has the pH finally rendered acidity measurable 

Both the creation of the pH scale in 1909 by Sorensen and the discovery of the glass electrode in 

1906 by Cremer were monumental accomplishments in the area of chemistry during the first 

decade of the 20th century. The year 1909 was also the year that Cremer discovered the glass 

electrode. The accomplishment that came before is attributed to Cremer, whereas the one that 

comes after it is attributed to Sorensen.36 The protonic notion of acidity (especially in the 

Arrhenius form), in accordance with which the degree, is the one that lends itself to the most 

simple quantification of the property, as is observable from where we are now, we are able to 

notice that the protonic thought of acidity is the one that lends itself to the most easy 

quantification of the property. 

CONCLUSION 

Particulate matter and sediment may collect toxic elements to levels that are potentially harmful 

to the environment if they are not properly managed. The Calaba water is used by the majority 

of the enterprises that are located in the Wellington flood plain, and most of these companies 

discharge their waste into the water. The deposition of nutrients into the stream may also be 

attributed to the agricultural operations that take place. This empirical analysis uncovered the 

physicochemical parameters that define the nature of the settling particulate matter of the study 

areas and their influence on both categories of plant life and human life, both of which are 

depending on one another. However, the findings of this research study showed low pH values, 

which are an indicator of acidity. In addition, the specific conductance of the samples taken from 

the study areas, which were collected methodically and examined procedurally in the laboratory, 

showed low and medium range values. According to the characteristics of the samples, the 

settling of the particulate matter and sediment will have a substantial influence on the 

environment in issue. As a result, the findings of this research study may be used as a recipe for 
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developing a remediation plan with the goal of bringing industrial effluents up to the appropriate 

level of optimal requirements. 
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