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Abstract: Analysis of Drinking water sample was carried out to develop a data base on the quality of water being consumed
in different sites of Gimbi town. Composite Drinking water samples, total of 20x3 = 60 were collected from five sites of the
town. Preservation of water samples were done by adding 2 drops of concentrated HNO; and 1 ml of 10 % NaOH prior to
sampling to each water sample for heavy metal and Phenol analysis respectively before storage below 4 °C until analyzed. The
samples were digested using HNO; for heavy metal analysis. Water samples were distilled using simple distillation and
distillate was collected for Phenol analysis. Parameters Temperature, Conductivity, Total dissolved solids (TDS), pH, and
Heavy metals, Cr (VI), Cu (II), Cd (II); Pb (II), Zn (II), and Phenol were analyzed using AAS and UV-Vis Spectrophotometer.
All samples contain Lead (II), Cadmium (II), Chromium (VI), Copper (II), Zinc (II) and Phenol, within acceptable limits
recommended by WHO. The concentration of Metal ions and Phenol in the analyzed water samples are found in the Range:
Lead (II) (0.34 ug/1 - 0.78 ug/1), Chromium (VI) (0.3 pg/l - 0.52 ug/l), Cadmium (II) (0.3 ug/l - 0.62 ug/l), Copper (I1I) (0.32
ug/l - 0.97 ug/l), Zinc (I1) (0.31 ug/l - 0.92 pg/l) and Phenol (0.3 pug/l — 0.99 ug/l).
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tasteless but due to human activities, it is usually contam-
inated with solid wastes, effluents from Chemical Industries
and dissolved Gases. Over decades Surface and Ground
water got polluted drastically due to increased Human
activities. The quality of water is a vital concern for Mankind,
since it is directly linked with Human welfare. Human
activities influences Surface and Ground water quality
reflects not only discharge of waste, but also include
contaminated surface runoff [2]. The quality of Surface and
Ground water are commonly affected by waste disposal and
land use. The waste may occur as individual mounds, or it
may be spread over the land. Cause of water contamination is
the disposal of waste materials directly on the land surface.
High pollution levels of Rivers and Groundwater had led to
different Environmental consequences, such as a reduction in

1. Introduction

Environmental pollution is a major global problem posing
serious risk to human and living organism. The development
of Modern Technology and rapid Industrialization are among
the foremost factors for Environmental pollution. The
Environmental pollutants are spread through different
channels. Pollution of the Environment has significant impact
on living Organisms. Heavy metals, toxicity is one of the
major current Environmental health problems because of
bioaccumulation through the food chain. Water pollution is
the contamination of water bodies (e.g. Lakes, Rivers,
Oceans and Ground waters). Water pollution occurs when
pollutants Heavy metals and Phenol are discharged directly
or indirectly into the water bodies. The contaminants, metals

like Pb. Cd. Cu. Cr. and Zn are known to show effect on  bilodiversity, increase in water related diseases and the
human body [1]. The presence of Heavy metals in water decrease in agricultural productivity. The extent of enteric

degrade their quality which affect Human health and diseases in different areas depends upon the extent to which

Organism. Even the essential metals at higher concentration ~ ccrtain water is exposed to contamination. Surface water,
are toxic. Water is one of the most essential component of ~ Groundwater, Drinking water and Raw water in general can

life on earth. In its purest form it is odour less, colourless and ~ ¢t polluted by different factors which results in the
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deterioration of drinking water. Water polluted with Heavy
metal are a problem associated with areas of intensive
Industry. However, Road ways, areas of Dumpsites and
Automobiles now are considered to be sources of Heavy
metals. Even though important to Mankind exposure to them
during production, usage and their discharge in to the
Environment can cause hazards to Man, other Organisms and
the Environment. Different Heavy metals used by Man are
maintained to exhibit toxic effects on lives. Over decades
there has been increasing global concern over the public
health impacts attributed to Environmental pollution.
Improper management of solid waste is one of the main
causes of Environmental pollution and degradation in many
Cities, especially in Developing Countries. Generally, salt,
salinity, sea water intrusion, lateral migration, vertical
seepage, hazardous waste disposal sites, underground storage
tanks, urban storm water runoff, mine drainage, wells and
oil-field brines are the major sources of Heavy metals for
Surface and Ground water contamination.

The importance of Ground and Surface water for the
existence of Human society not be over emphasized.
Physico-Chemical parameter: P", conductivity, temperature,
and total dissolved solids are important to know water
condition and concentration of Heavy metals and Phenol are
determined using AAS and UV-vis Spectrophotometry. The
quality of Surface water, Ground water and Drinking water
has been assessed comparing with the standard desirable
limit World Health Organization (WHO). Gimbi is blessed
with adequate Drinking water sources, but Groundwater and
Surface water are rare, rapid population growth, and
Urbanization placed immense stress on the quality as well as
the quantity of water resources in the city. Ground and
Surface water quality is important to Human health, Agri-
culture, Aquaculture and Industry. Water is mainly polluted
with Inorganics, Organics, Sediments, Radioactive Materials
and Heavy metals. The main sources of water contamination
are Industrialization, Civilization, Agricultural activities and
other Environmental and Global changes. Ground water and
Surface water resources are among the most important
Environmental issues due to pollution, Heavy metals and
other pollutants [3].

Heavy metal contamination has become a significant
problem in several Community and Agricultural area due to
the application of Commercial Agrochemicals on
Agricultural production, Industrial processes, Mining,
inproper disposal of waste contaminate natural water. Heavy
metals can eventually dispersed and accumulated in the soil
as well as surface and groundwater and may therefore cause
adverse impact on Human health effect to living Organisms.
Heavy metals can discharged into the Environment through
Mining, Agrochemicals, Textile, Tannery, disposal of waste
from garage area which easily mixed with natural water by
erosion; in proper disposal of waste from home contaminate
natural waters [4]. Modern civilization, poor planning, rapid
population growth & Industrial development utilize
enormous amount of chemicals. This can lead the
introduction of contaminants into water bodies. The

contamination of water by toxic Heavy metals are a
worldwide Environmental problem [5]. The most common
heavy metals are Cr, Cd, Pb, Cu, and Zn. In fact, Heavy
metals are toxic to Aquatic flora, Animals and Human beings
even at relatively low concentrations [6]. Organic compounds
can be considered as water pollutants if their concentration
exceeds allowed level in drinking water. Common Organic
pollutants are Phenol and its derivatives, pesticides,
hydrocarbon, detergents, oils, greases, pharmaceuticals,
proteins, and carbohydrates. Phenol and its derivatives are
important compounds since they are widely used for the
commercial production of a wide variety of resins; phenolic
resins which is an automobile manufacturing material and
appliances, epoxy resins and adhesives, and polyamide for
various applications. Phenol is essential as well as has
disadvantages due to its toxicity nature. Water containing
Phenol (toxicity nature) is characterized as bad odour and
taste which causes Vomiting and nausea, increased
respiratory rate, Anorexia, liver and kidney damage, and
headache. The analysis of the natural water for physical,
chemical properties including trace element contents are very
important for public health studies [7].

In this study Drinking, Ground and Surface water quality,
water type and sources of contaminants have been studied.
Study Socially acceptable and economically feasible methods
of removing the pollutant are essential for safety assessments
of the Environment and Human health. To mitigate these
toxic  contaminants  researchers  devised  different
conventional and advanced methods such as chemical
precipitation, chemical oxidation or reduction, ion exchange,
sludge separation, reverse osmosis, membrane separation,
electrochemical treatment, and evaporation. However, these
methods face drawbacks as cost incompatibility, sludge
production and removal inefficiency. Adsorption is a superior
technique as compared to other methods of water treatment
in terms of cost, the simplicity of design and operation,
availability, effectiveness, and their insensitivity to toxic
substances [8].

2. Experimental Section
2.1. Materials

2.1.1. Chemicals

Analytical reagent grade chemicals were used. Lead
Nitrate (Pb (NOj),), Potassium dichromate(K,Cr,05), Nitric
acid (HNOs), Sodium hydroxide (NaOH), Sulphuric acid
(H,SO,4), Sodium carbonate (NaCOs), Biphenyl carbazide
and cadmium nitrate (Cd(NOs),), Zinc Sulfate (ZnSO,),
Copper  sulfate  (CuSO,4), Phenol, (C¢HsOH), 4-
aminoantipyrine (C;;H;3N;0), ferric cyanide ([Fe(CN)e]>),
chloroform (CHCl;), & sodium sulphate (NaSQ,), distilled
water.

2.1.2. Apparatus

Plastic bottles, Amber bottles, thermometer, volumetric
flask, Measuring cylinder, Thermostatic water bath, Simple
Distillation apparatus.



American Journal of Physical Chemistry 2023; 12(4): 48-54 50

2.1.3. Instruments

Atomic Absorption spectrometry (AAS) (Model analytic
jena nov AA 300, Germany), pH meter (HANNA
instruments, pH 211), Conductometry, Electronic balance
(Model AFP-110L, ADAM, China), Thermostatic water bath
(Model Grant GLS 400, England), and UV-ViS Spectro

photometry (Model DR 5000, Hach USA).
2.2. Methods

2.2.1. Collection of Water Sample
The study was conducted at Wollega University Chemistry
laboratory, East Wollega.
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Figure 2. Shows the overall view of the Gimbi town in West Wollega, and the sampling sites. Sample site: Sarxe, Medini, Malifu, Bus station, Isaksi (Colli).
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Sample containers were cleaned. Plastic bottles containers
were washed with detergent and tap water followed by 1:1
HNO; and distilled water. Twenty Composite water sample in
total 20x3=60 samples were collected in six (6™) and seventh
(7™ month of 2011E. C. from different five sites of the town.
Preservation of water samples were done by adding 2 drops of
concentrated HNOj; to each water sample before storage below
4 °C until analyzed. For Phenol analysis, Amber bottles were
washed with detergent and water, rinsed with distilled water
and air dried. Composite water samples were collected using
Amber bottles and Preservation of water samples were done by
adding 1 ml of 10 % NaOH prior to sampling.

2.2.2. Analysis of Pb (1), Zn (II), Cd (11), Cu (I1I) and
Cr (VI) Concentration

The samples were digested using HNO;. 100 mL of
sample with 5 mL concentrated nitric acid were heated in a
beaker on hot plate. Addition of acid was repeated till a light
colored, clear solution is obtained. After cooling, the water
samples were analyzed using AAS. Standard solutions and
blanks were used in the process of analysis of all heavy
metals & Phenol in analyzed water sample to ensure the
precision. The concentration levels of Pb (II), Zn (II), Cd (II),
Cu (IT) and Cr (VI) in water were detected.

2.2.3. Analysis of Chromium (VI)

50 ml of a well-mixed solution was transferred to a 100 ml
reagent bottle, and 5 mL solution of 2% NaOH and 3%
Na,CO; were added to it and heated at 95°C on a hotplate for
45 min. The solution was cooled and filtered and then
transferred to a 25 mL volumetric flask. 2.0 mL sulfuric acid
(6 N) was added to the solution in the volumetric flask and
mixed. 0.5 ml Biphenyl carbazide solution was added, and
the solution was diluted to the mark with distilled water and
mixed. An aliquot of the solution in the flask was transferred
to cuvette and analyzed using spectrophotometer at 540 nm.
Stock solution (standard solution) and blanks were used for
calibration curve and accuracy in the process of analysis.

2.2.4. Analysis of Phenol

Water samples were distilled using simple distillation and
distillate was collected. The distillate was quantitatively
transferred to a separately funnel; extracted using isobutyl
acetate yield orange colour distillate. The absorbance of the

extract was measured at a wavelength of 510 nm using UV-
Visible spectrophotometer. Stock solution (Standard) and
blank were analyzed by exactly the same procedure for
calibration and accuracy.

3. Result and Discussion

3.1. Pb (II), Zn (II), Cu (I1I), Cd (II), Cr (VI) and Phenol
Contents in Water

Study has been conducted and concentration level of Pb(II),
Zn (II), Cu (1), Cd (II), Cr (VI) and total phenol were
determined.

3.2. Calibration and Quality Control

Standard solution whose concentrations range from
{0.000390625 — 0.00625 mg/1} were prepared from 100 mg/l
stock solution of K,Cr,0; and analyzed together with blanks.
The result is shown by plotting absorbance vs concentration
of standard solution.
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Figure 3. A calibration graph of K,;Cr,O; solution.

In this study, composite water samples were collected
from different five sites in Gimbi town. The samples
collected were classified into Raw Water, Treated Water;
(before and after distributed for residents), Ground and
Surface Water).

The analysis were done as mean +SD of three replicates.

Table 1. The mean level of Heavy metals & Phenol contents in microgram per liter (ug/l) +SD, in studied site.

Heavy metals EC o
SN Samplesite Zn(Il) cdan Cu(Il) Cr(vI) IT,EZTO] @s/emy PH T TDS (/L)
1 SW 035+ 0.1 038402 042401  03240.18 035403  039+0.1 89 67  275°C 0038
9 DSTW 03440.19 034402 041402  0.54+03 0374025 034023 84 70 25°C  0.00710
3 STW 04940.19  035+03  03140.1  0.64+04  035£025  0.62+0.13 83 71 25°C  0.00734
4 SSTWSI  0.5140.19 0334031 0.42140.1 035404 0394027 0314024 8315 73  25°C  0.00725
5 SSTWS2  041#0.18  03140.1  03140.1 055403 0364025 039+.15 8825 7.3  25°C  0.0232
6 SSTWS3  0.59+0.18  034+0.1  03140.1  0.63+03 0314025 0.63403 1036 7.1  25°C  0.00497
7 RW 078840238 042402  03240.1 0724021 034023 04402 898 69  25C  0.0776
8 RW+AL  0.684020  0.36+0.16 041+0.1  0.84+0.11  03+02 0314023 944 68  25°C  0.00610
9 RW+CI 0474011 037403  041+0.1  097+0.11  034+0.13 0414025 963 68  25°C  0.00506
10 DWISI 0.4940.18  045+40.1  03+0.1  0.83+0.18 0324029 0.87+0.1 91 65  25°C  0.0537
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Heavy metals

EC

. [0}
S.Ne Samplesite , ) Zn(1D) cdq Cu(l) Cr(vI) :ﬁ?:ol @siemy PH T TDS (¢/L)
11 DWISZ  0.56+£023 055402 0424032 05+0.13 0315407 0424013 959 67  25°C  0.0254
12 DWBST  0.5140.1 0924040 0.5240.1 0384027 048404 074403 96 64  25°C 00238
13 DWMAI  0.53+0.1 041402  0.5340.1  0.90+0.18 054027 085403 93 646  24°C  0.04453
14 DWMA2  0.42+0.7 03840.1 042401  0.60+£0.5  0.40+0. 094404 935 626 23.5°C  0.03347
15 DWMI  04440.18  045+0.1 041403 0484018  0.524028 093405 91 65  24°C 00102
16 DWM2 0454032 0444029 05240.1  0.53#0.16  034+0.1  099+0.1 92 65  24°C  0.0640
17 DWMEl 0424036 0774036 062403 0524019  03240.12 087404 88 6.6  23.5°C  0.0489
18 DWME2 0454032  0.76+0.19 042402 0414021 0354020 092402 86 63 24°C  0.00645
19 DWSI 0.7140.18 054406 041402  0.7240.18  0.36£023 094406 91 63 25°C  0.00382
20 DWS2 0.59£0.15  03140.13 0.65£03  0.65£0.1 032402 093403 93 67  25°C  0.00381
MPL 10 50 3 2000 50 200
(ug/)

Where MPL (ug/l) represents Maximum permissible limit in drinking water
SW: Surface water, DW: Drinking water
STW: Stream water

Table 1: Shows that Surface water, Raw water, Treated
water, and Stream water in Gimbi town had Heavy metals
and Phenol contents within acceptable level as WHO guide
line. Concentration of Heavy metal ions and Phenol in the
samples analyzed are found in the Range: Lead (II) (0.34 ug/l
- 0.78 ug/l), Cadmium (II) (0.3 pug/l - 0.62 ug/l), Chromium
(VD (0.3 pg/l - 0.52 ug/l), Copper (II) (0.32 ug/l - 0.97 ug/l),
Zinc (IT) (0.31 ug/l - 0.92 pg/l) and Phenol (0.3 ug/l — 0.99
ug/l). The concentration, C (ug/l), of Cr (VI) in the water
sample were calculated using standard calibration curve. As
shown from the Table 1: Heavy metal and Phenol
concentration in Surface, Treated and Ground water are
found within acceptable limit. This could be probably as a
result of less agricultural runoff, city street runoff with
season, construction sites, residential lawns and accumulation
of pollutants which can easily reach the water source by
erosion. In this study, Heavy metal and Phenol
concentrations were determined and the results showed there
is different between Heavy metal and Phenol concentrations
in different geographical location of the town. Variation in
the concentrations of Heavy metals and Phenol are probably
the results of water distribution pipe lines and the presence of
automobile, garages, and gasoline in the area which can be
considered as sources of pollution. Lead is the most
significant of all the Heavy metals because it is toxic at
concentration above allowed level, and very common and
harmful even in small amounts. Lead enters the human body
in many ways. It can be inhaled in dust from Lead paints, or
waste gases from Leaded gasoline. It is found in trace
amounts in various foods, notably in fish, which are heavily
subjected to Industrial pollution. Some homes may have
Lead containing water pipes, which could be source of
contaminants for drinking water. High concentration of Lead
in the body can cause damage to the central nervous system,
the brain, and kidneys. In this study, Lead concentration
(Table 1) was found within acceptable level Lead (II) (0.34
ug/l - 0.78 ug/l) in drinking water of samples analyzed.

Chromium is an essential micronutrient for animals and
plants, and is considered as a biological and pollution
significant element. Generally the natural content of

Chromium in drinking water is very low except for the site
with substantial Chromium deposits. Chromium in excess
amounts toxic especially in the hexavalent form. Sub Chronic
and Chronic exposure to Chromic acid can cause dermatitis
and ulceration of the skin. Long-term exposure can cause
kidney, liver, circulatory and nerve tissue damages.
Chromium often accumulates in aquatic life and is danger
when eating Fish that may have been exposed to high level of
Chromium [9,10]. In this study, Chromium (VI) was detected
and its concentration is low (Table 1) in all of the sampling
sites. Chromium (VI) (0.3 pg/l - 0.52 pg/l). Cr (VI) at the
consumer’s tap may arise from a variety of sources. Source
waters may have naturally occurring or anthropogenically
elevated levels of Cr (VI) [11]. Chromium may be added to
water via leaching from distribution system materials
typically used in water plant and distribution system
infrastructure such as Cast Iron, Cement, and Stainless Steel,
and this Chromium could be released to the water through
leaching or corrosion of these materials [12, 13]. Zinc is one
of the important trace elements that play a vital role in the
physiological and metabolic process of many organisms [14].
Nevertheless, higher concentrations of Zinc can be toxic to
the organism. It plays an important role in protein synthesis,
and is a metal which shows fairly low concentration in
surface water due to its restricted mobility from the place of
rock weathering or from the natural sources [15, 16]. In this
study, a minimum of Zinc concentration were recorded in all
sites of water sampled. Zinc (II) (0.31 ug/l - 0.92 ug/l).
Cadmium pollute water from corrosion of Zinc coated
(“galvanized”) pipes and fittings [17]. At higher
concentrations, it is known to have a toxic potential [18]. The
main sources of Cadmium are industrial activities; the metal
is widely wused in Electroplating, Pigments, Plastics,
Stabilizers and Battery Industries [19]. Cadmium is highly
toxic and responsible for several cases of poisoning through
food [20]. Small quantities of Cadmium cause adverse
changes in the arteries of human kidney [21]. It replaces Zinc
biochemically and causes high blood pressures, kidney
damage etc [22]. In the present study, Cadmium (II)
concentration is determined and is within acceptable level in
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all of the samples analyzed. Cadmium (II) (0.3 ug/l - 0.62
ug/l). Contamination of drinking water with high level of
Copper may lead to Chronic Anemia [23]. In this study,
concentration level of Copper is detected and is found at low
concentration (Table 1) which is within acceptable limit in all
the sampling areas most probably due to the low Copper
related industrial and mining activities in the sampling sites
[24]. Copper (IT) (0.32 ug/l - 0.97 ug/l). Organic compounds
can be considered as water pollutants if their concentration
exceeds allowed level in drinking water. Phenol is essential
as well as has disadvantages due to its toxicity nature. Phenol
can be considered as water pollutant if becomes much that is
greater than permissible limit. Water containing Phenol is
characterized as bad odour and taste which causes Vomiting
and nausea, increased respiratory rate, Anorexia, liver and
kidney damage, and headache. In this study Phenol
concentration is determined and is within acceptable limit.
Phenol (0.3 ug/1—0.99 ug/l).

4. Conclusion

Analysis of drinking water sample were carried out to
develop a data base on the quality of water being consumed
in different sites of Gimbi town. Parameters: Conductivity,
Total Dissolved Solids (TDS), Temperature, pH, and Heavy
metals; Cr (VI), Cd(IT), Pb (IT), Cu (II), Zn (IT), and Phenol
were analyzed. All samples contain Lead (IT), Cadmium (II),
Chromium (IV), Copper (II), Zinc (II) and Phenol, within
acceptable limits recommended by WHO, 2008. Lead (II)
(0.34 pg/l - 0.78 pg/l), Cadmium (II) (0.3 pg/l - 0.62 pg/l),
Chromium (VI) (0.3 pg/l - 0.52 pg/l), Copper (II) (0.32 pg/l -
0.97 pg/l), Zinc (I1) (0.31 pg/l - 0.92 pg/l) and Phenol (0.3
pg/l — 0.99 pg/l). Heavy metals and Phenol are toxic at
concentration above allowed level and detrimental impacts
become apparent when long term consumption of
contaminated water occurs. It is therefore suggested that
regular monitoring of Heavy metals and Phenol in drinking
water and also food items should be performed in order to
prevent excessive buildup of these Heavy metals and Phenol
in the human food chain. Moreover, the study initiates the
society to due attention for environmental quality in general.
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