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ABSTRACT

Due to human and human activities, the groundwater polluted. This is the severe century problem now. Thus
the analysis of the water quality is critical to preserve and perfect the natural ecosystem. The primary
obiective of this paper is to study the aroundwater quality parameters.

Elhag Banaga’s diagram can understand the mechanism of chemical reactions leading to the change in the
composition of groundwater and source of the dissolved ions in the groundwater. The diagram innovates not
only shown the nature of given water sample graphically and dictates the relationship to other samples, but
there are some different methods and schemes used to classify natural water quality, source, origin and
determine their suitability for different purposes depending on the concentrations of the necessary
components.

The new diagram is useful for better understanding the evolution of hydro-chemical parameters of
groundwater that can be by plotting the concentration of major cations and anions in percentage, and itis
divides the water quality into four types. The results of this analysis compared with the water quality
standards of Elhag Banaga’s diagrams, 2018. (Trigonal shapes) and Piper diagram.
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ABSTRACT

Due to human and human activities, the
groundwater polluted. This is the severe century
problem now. Thus the analysis of the water
qguality is critical to preserve and perfect the
natural ecosystem. The primary objective of this
paper is to study the groundwater quality
parameters.

Elhag Banaga's diagram can understand the
mechanism of chemical reactions leading to the
change in the composition of groundwater and
source of the dissolved ions in the groundwater.
The diagram innovates not only shown the
nature of given water sample graphically and
dictates the relationship to other samples, but
there are some different methods and schemes
used to classify natural water quality, source,
origin and determine their suitability for

different  purposes depending on the
concentrations of the necessary components.
The new diagram is useful for better

understanding the evolution of hydro-chemical
parameters of groundwater that can be by
plotting the concentration of major cations and
anions in percentage, and itis divides the water
guality into four types. The results of this
analysis compared with the water quality
standards of Elhag Banaga's diagrams, 2018.
(Trigonal shapes) and Piper diagram.
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I INTRODUCTION

The movement of percolating water through
larger pores is much more rapid than through the
finer pores. The overall effect of all these factors is
that the composition of groundwater varies from
time to time and from place to place.
Groundwater often consists of seven major
chemical elements Ca++, Mg++, Na+, K+, HCO3-,
S04-2 and Cl-, all groundwater contains salts in a
solution that derived from the location and past
movement of the water through the different rock
formations. It can also act as a strong weathering
agent apart from the general solution effect.
Consequently, the chemical composition of
groundwater will vary depending upon several
factors like frequency of precipitation, which will
leach out the salts, time of stay of rainwater in the
root-zone and intermediate zone, the presence of
organic matter etc. In this paper was innovate and
create new graphs (crystal forms), which are more
useful for bringing out the chemical relationships
amongst groundwater samples and display a brief
description of the water quality data. The graphs
can aid in comparing analysis and for
emphasising similarities and differences between
the other standard possible plotting methods as
Elhag Banaga diagrams and Piper (Figs. 1 and 2)
respectively.

To understand the quality of groundwater is as
essential as itis quantity because it is the primary
factor determining the suitability for domestic,
drinking, agricultural and industrial purposes.
Etu-Efeotor, 1998) announced that the
groundwater is never really chemically pure as
water invariably dissolves some of the minerals it
comes in contact with, at any given time. Hydro-
chemical processes such as dissolution,
precipitation, ion exchange processes and the
residence time along the flow path control the
chemical composition of groundwater, and hydro-
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chemical characterization of water body presents
the condition of water concerning its quality
measuring parameters considered under the
study. On the other hand, the dissolved
constituents in groundwater are primarily
controlled by the original chemical characters and
temperature of the water entering the zone of
saturation; the distribution, solubility and
exchange capacity of minerals in the rock; the
porosity and permeability of the aquifer and the
flow pathways of the water (Back and Hanshaw,
1965; Freeze and Cherry, 1979; Appelo and
Postma, 1996; Mazor, 1997).

The mineral substances dissolved in water divided
into macro-component (Na+, K+, Ca++, Mg++
and SO4--, CI-, HCO3-, C03--) and micro-
component (ions of lithium, rubidium, cesium
and anions — bromine, iodine, fluorine, boron and
ions of heavy metals) (Aderibigbe, T. A et al.,,
2015) specific combination of anions and cations
in water distinguishes the hydro-chemical water
types (Hartman, 2005).

Il. ~ METHODOLOGY

Different graphical and statistical techniques have
been developed to describe the concentrations or
relative abundances of significant constituents
and the pattern of variability in the different water
samples. The diagram made of a combination of
four different fields that have been recently used
to classify the water into different water types
based upon the cations and anions concentrations
in the form of significantions percentage in a
triangle and rectangular fields. Percentages
calculatedregarding equivalent in millions of
primary ions.

The new diagram is the planning division of
arithmetic to distinguish the various groundwater
groups regarding the main chemical components,
and the most essential characteristic of this
scheme is the speed and ease of dropping points
itis composed of positive and negative ions
together. The Banaga plotting systems not only
graphically represents the nature of a given water
sample, but were used in the study of water
chemistry and quality developed by Elhag Banaga
and Piper methods. This diagram is constructing

relatively abundance of chief cations and anions
with the percent meqg/I.

. OBJECTIVES

The objective of the present work is to discuss the
major ion chemistry of groundwater. In this case,
the methods proposed by Elhag Banaga, useful for
classification have been used to study the
hydrochemical characteristics of groundwater
critically. In the evaluation of groundwater types,
the goal is water quality investigation and
planning for sustainable application of different
sources of groundwater. The primary objectives of
this study are:-

— Classification of water quality.

— Comparison between the qualities of water in
the entire scheme and other diagram like
Piper.

V. RESULTS AND DISCUSSION

Snow crystal growth by vapour deposition
generally occurs along one of two planes: the basal
plane along one of three a-axes or the
perpendicular plane or c- axis (Fig. 1). The
chemical parameters of groundwater play a
significant role in classifying and assessing water
quality. In this paper,some techniques and
methods have been developed to interpret the
chemical data. The diagram has summarized the
various modes of data representation (trigonal
shapes) and has discussed their possible uses; the
description given; using a table (1) and a number
of figures (1), of the different water types, after
dropping a column from the middle of each rib
pass the point 50%.

The new diagram divided waters into four basic
types, which the water that plots within the zone
(1) shows that the Ca++ + Mg++ and HCO3- and
the region of water increase more than 50% and
this kind of water have a temporary hardness, and
hydro-geologically formation described as shallow
and fresh water (recharge area, but the water that
plots at zone (2) classified as Ca++ + Mg++ and
Cl- + SO4--, which the results in an area
permanent hardness water. On the other hand,
water described in the zone (3) as primarily
composed of alkali carbonates (Na+ + K+ and
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HCO3- + CO3--) Table (1), while zone (4), (discharge area), and it’s dangerous for irrigation

describes the water is composed of (Na+ + K+ and operations

because they contain a high

SO4-- + Cl-) may be considered the older brackish concentration of sodium ion.

and saltwater saline and ancient marine

Table (1) 1t Divides the Quality of Water into four Different Types.

Type of water Zone No.
Alkaline sulphate chloride (Permanent hardness) 1
Alkaline bicarbonate (Temporary hardness) 2
Alkali bicarbonate (Alkali carbonare) 3
Alkali sulphate chloride (Saline) 4

0,100
(9,.} 20 30 /’E;
& 40 60 N\ x
60/ Yap Nao \T
80 y 20
100 / 0
0 100
(3K, KN A2)
20£ X/ MDY 80
2 [40f, /6018 &
? MEF
S| 6o 40~
80 20
100 0

London Journal of Research in Science: Natural and Formal

Figure (1): The Trigonal Diagram of Elhag Banaga.
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Figure (2): Piper diagram.

V.  CONCLUSION

The new diagram made of a combination of
different fields that have been recently used to
classify the water into different water types based
upon the cations and anions concentrations in the
form of significant ions percentage, which
including four types of the water table (1). The
interpretation of hydro-chemical analysis reveals
the major ions data were plotted on Banaga's
diagram indicated that four hydro-geochemical
type facies.

REFERENCES

1. Aderibigbe, T. A. AzeezJimoh, A. Olisah, C.
(2015): Hydrochemical Studies of Surface
Water and Groundwater in Lagos State,
Southwest  Nigeria. 10SR  Journal of
Environmental Science, Toxicology and Food
Technology (IOSR-JESTFT) e-ISSN: 2319 -
2402, p- ISSN: 2319-2399.Volume 9, Issue 12
Ver. i (Dec. 2015), PP  43-52
www.iosrjournals.org.

2. Appelo, C. A. J. and Postma, D. (1996):
Geochemistry, groundwater and pollution,
Balkema, Rotterdam, Netherlands, pp. 536.

3. Back W, Hanshaw B. B. (1965): Chemical
geohydrology. In: Advances in Hydroscience
(Chow VT, ed). Academic Press, New York,
USA.

4. Elhag, A.B. (2018):
Groundwater Science,
Publication, Germany.

New Application in
(2ed), Noor

Etu-Efeotor, J. O. (1998): Hydrochemical
Analysis Surface and Groundwater of
Gwagwalada Area of Central Nigeria” Global
Journal of Pure and Applied Sciences, Vol. 4,
No. 2, pp. 153-162.

Freeze R. A, and Cherry J. A. (1979):
Groundwater Prentice Hall, Englewood Cliffs,
New Jersey, USA.

Hartman, J., Berna, Z., Stuben, D. and Henze,
N. (2005): A statistical procedure for the
analysis of seismotechtonically induced
hydrochemical signals: a case study from the
eastern Carpathians. Romania Tectonophys,
405: 77-98.

Mazor R. E. (1997): Chemical and Isotopic
Groundwater Hydrology — The Applied
Approach” Marcel Dekker, New York, USA.
Piper, A. M. (1944): A graphic procedure in
geochemical interpretation of water analyses”
Am. Geophys. Union Transactions. 25: pp. 914
-923.

New Fundamental Concept useful for Classification of Water Quality

Volume 19 | Issue 8 | Compilation 1.0

© 2019 London Journals Press



Scan to know paper details and
author's profile

Morphology of Rhenium-selenium-copper
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ABSTRACT

Microstructure (morphology) of electrochemically produced nano-films in Re-Se-Cu system was studied on
different electrodes: copper, platinum and nickel electrodes using SEM microscope. It was determined that
the sizes of nano-films obtained in Re—Se—Cu system are different depending on current density and material
of an electrode. The films obtained on various electrodes from the same electrolyte and in the same current
density have different sizes and compositions. The sizes of nano-films on platinum are 80-150 nm, the sizes
of nano-films on copper electrode vary between 200-350 nm.
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