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ABSTRACT 

The study focused on analyzing selected heavy metals in drinking water used in Yar’akwa Quarters. Water 

samples were collected from boreholes, taps, and wells across different locations and times. Using Atomic 

Absorption Spectrophotometry (PerkinElmer PinAAcle 900h AAS), the samples were tested for Ni, Pb, Co, 

Zn, and Cu. Results showed that Lead (Pb) was not detected in any samples. Cobalt concentrations ranged 

from 0.032 to 0.050 mg/L, with a maximum of 0.050 mg/L, while copper ranged from 0.040 to 0.057 mg/L, 

peaking at 0.057 mg/L. Nickel levels ranged from 0.026 to 0.052 mg/L, with a maximum of 0.052 mg/L, and 

zinc ranged from 0.020 to 0.027 mg/L, reaching up to 0.027 mg/L, all observed in the Na’ibawa borehole water 

sample. These values conform to World Health Organization (WHO 2020) standards, suggesting that the water 

in this area is suitable for drinking, domestic, and other purposes. However, ensuring ongoing monitoring of 

boreholes and tap water sources is recommended.  
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INTRODUCTION 

Access to safe drinking water is a fundamental human right, 

akin to clean air. However, in many African and Asian 

countries, including relatively developed ones like India, safe 

drinking water remains scarce. Out of the 6 billion people 

worldwide, over one billion lack access to safe drinking 

water, and approximately 2.5 billion lack adequate sanitation 

services (TWAS, 2002). Furthermore, waterborne diseases 

claim the lives of more than 6 million children annually, 

amounting to about 20,000 children per day (TWAS, 2002). 

Water, essential for life on Earth, is naturally odorless, 

colorless, and tasteless. Yet, due to human and animal 

activities, it often becomes contaminated with solid and 

human waste, industrial effluents, and dissolved gases (Ehlers 

and Krafft, 2001). 

Furthermore, water contains trace amounts of heavy metals, 

also known as "trace elements." These metals are highly toxic 

and can cause harmful effects even at very low concentrations 

(as low as parts per million). Heavy metals are metallic 

elements with high atomic weights and densities much greater 

than that of water (Anonymous, 2008). They encompass a 

range of elements from the periodic table, including iron, 

magnesium, manganese, cadmium, lithium, zinc, copper, 

chromium, nickel, cobalt, vanadium, arsenic, molybdenum, 

selenium, lead, and others (Hakam et al., 2009). Some of these 

minerals are essential as micronutrients for proper human 

metabolism in small quantities. The concentrations of trace 

elements in water can fluctuate due to physiological, 

environmental, and other factors (Sa’id, 2008). 

Heavy metals have attracted considerable attention in 

environmental research in recent decades, largely because of 

advancements in highly sensitive analytical techniques that 

enable accurate detection and measurement of trace metal 

content (Skeat, 1969).  

Plants such as vegetables, carrots, and cucumbers, as well as 

fruits like mangoes, oranges, and bananas, along with water, 

serve as pathways for heavy metals to enter the human body 

when consumed. These metals have a tendency to accumulate 

in the food chain and in both soft tissues (e.g., kidneys) and 

hard tissues (e.g., bones). Metals can exist in positively 

charged forms and can bind with negatively charged organic 

molecules to form complexes. While the body requires 

essential trace metals, there are also twelve toxic heavy metals 

such as Pb, Hg, As, Cd, and others. These metals can inhibit 

enzymatic metabolism in the body, and an overload of heavy 

metals can impair the body's natural healing functions. Toxic 

heavy metals enter the body through inhalation, ingestion, and 

skin absorption (Jarup, 2003). Contamination by heavy metals 

has received significant attention due to their presence in soils 

and their toxicity to soil microorganisms. Common first-row 

transition metals like Fe, Co, Cu, and Zn have been observed 

to inhibit microbial activities (Lawal and Audu, 2004). 

 

MATERIALS AND METHODS 

High-purity reagents and distilled water were utilized 

exclusively in the study. Water samples underwent analysis 

using an Atomic Absorption Spectrophotometer 

(PerkinElmer Pin AAcle 900h AAS). All apparatus and 

glassware were meticulously cleaned with detergent, rinsed 

with distilled water, and subsequently dried. 

 

Study Area  

Yar’akwa Quarters, Na’ibawa Zaria Road is a place on Mai 

Unguwa Mansir street Tarauni LGA, in Kano metropolis 

usually referred to as Kano state located in the northern region 

of Nigeria. It was the most populous state among country 36 

states, it is capital is Kano. The state’s slogan is “Centre of 

commerce” with area of 20,131 km2 with population of 

9,401,288 (2006 Census).  

 

Sampling  

Samples of borehole, tap, and well water were collected from 

different locations within Yar’akwa Quarters, Na’ibawa, 

Tarauni LGA, Kano State. One liter of each sample was 

gathered in well-cleaned polyethylene plastic containers, 

including one liter from the most popular borehole in 

Yar’akwa Quarters. 
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Preparation of 0.25M HNO3 

 

Using a micropipette, 11 mL of concentrated analytical-grade 

nitric acid was added to 1 liter of distilled water in a 

volumetric flask. All chemicals used in preparing the reagent 

were of analytical grade, and distilled water was also 

employed. 

 

Sample Treatment and Analysis 

The procedure began with boiling and settling the samples, 

followed by decantation. Exactly one liter of each sample was 

measured and transferred to a clean pot for evaporation on a 

sand bath until the volume reduced to about 30 ml. The 

concentrated samples were then transferred to a Pyrex beaker 

and evaporated until completely dry (Jimoh and Sholadeye, 

2011; Jimoh and Aminu, 2011). 

The resulting residue was extracted with 30 cm³ of 0.25 

mol/dm³ HNO₃, filtered into 30 ml sample bottles, and diluted 

to 50 cm³ with 0.25 mol/dm³ HNO₃. Adding nitric acid served 

to stabilize the samples, maintain the oxidation state of the 

elements, lower the pH to less than 2, and prevent 

precipitation (ASJ, 2012). 

These solutions were then analyzed for Co, Cu, Ni, Pb, and 

Zn using an Atomic Absorption Spectrophotometer 

(PerkinElmer Pin AAcle 900h AAS). 

 

Identification of Samples 

Table 1: Identification of Samples Site 

[U1] 

RESULTS AND DISCUSSIONS 

Results 

The samples were analyzed for the presence and 

concentration of the five metals using atomic absorption 

spectrophotometry (AAS). The results are presented in Table 

1 below.  

 

Table 1: Results from the analysis of water samples and comparison with WHO standards (mg/L) 

     S/N Heavy metals 

(mg/L) 

Well water  Borehole water Tap water WHO Permissible value 

(mg/L) 

     1. Cobalt 0.036 0.050 0.032 10.0 

     2 Copper 0.046 0.057 0.040 5.0 

     3. Nickel 0.034 0.052 0.026 2.0 

     4. Lead ND ND ND 0.015 

     5. Zinc 0.025 0.027 0.020 5.0 

 

Discussions  

Figure 1 displays the cobalt concentrations detected across all 

samples. The Na’ibawa borehole water (NBW) showed the 

highest concentration at 0.05 mg/L, while the Na’ibawa tap 

water (NTW) exhibited the lowest at 0.032 mg/L. According 

to WHO (2020), the permissible cobalt concentration is 10 

mg/L, indicating that all detected concentrations in the 

samples are within acceptable limits.  

 

 
Figure 1: Cobalt Concentration in Water Samples 
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Figure 2 displays the levels of copper detected across all 

samples. The Na’ibawa borehole water (NBW) exhibited the 

highest concentration at 0.057 mg/L, whereas the lowest 

concentration of 0.040 mg/L was observed in Na’ibawa tap 

water (NTW). According to WHO guidelines from 2020, the 

acceptable limit for copper is 5.0 mg/L. Consequently, it is 

affirmed that the water samples are suitable for consumption. 

 

 
Figure 2: Copper Concentration in Water Samples 

 

Figure 3 shows the concentration of Ni detected in all 

samples. The highest concentration, 0.052 mg/L, was found 

in the Na’ibawa borehole water (NBW) sample, while the 

lowest concentration, 0.026 mg/L, was found in the Na’ibawa 

tap water (NTW) sample. According to WHO (2020), the 

permissible concentration of nickel is 2.0 mg/L. Thus, the 

concentrations in the samples are considered safe for 

consumption. 

 

 
Figure 3: Nickel Concentration in Water Samples 

 

Figure 4 shows the concentration of Zn detected in all 

samples. The highest concentration, 0.027 mg/L, was found 

in the Na’ibawa borehole water (NBW) sample, while the 

lowest concentration, 0.020 mg/L, was found in the Na’ibawa 

tap water (NTW) sample. According to WHO (2020), the 

acceptable concentration of zinc is 5.0 mg/L. Therefore, the 

zinc concentrations in all four samples are within the 

permissible range. 

0

0.01

0.02

0.03

0.04

0.05

0.06

NWW NBW NTW

Concentration of Cu

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

FTW MTW DTW ATW

Concentration of Ni

Concentration fo Ni



EVALUATION OF SPECIFIC HEAVY…            Mujahid et al., FJS 

FUDMA Journal of Sciences (FJS) Vol. 8 No. 3, June (Special Issue), 2024, pp 208 - 213 211 

 
Figure 4: Zinc Concentration in Water Samples 

 

CONCLUSION 

The analysis of selected heavy metals in borehole, well, and 

tap water samples from various locations in Yar’akwa 

Quarters was conducted using an Atomic Absorption 

Spectrophotometer (PerkinElmer Pin AAcle 900h AAS). The 

results were compared with the standard limits set by the 

World Health Organization (WHO, 2020). It was found that 

some metals, such as Co and Cu, have higher concentration 

values in borehole water samples. Lead (Pb) was not detected 

in any of the samples analyzed. Lead is a non-essential heavy 

metal. The mean values of lead recorded in the various 

samples collected from Yar’akwa Quarters were below the 

detection limit and thus not detected. High concentrations of 

lead (Pb) can result in health problems. Lead inhibits 

hemoglobin synthesis, has carcinogenic properties that can 

damage the liver, and can cause hair loss. Constant exposure 

to lead (Pb) may delay mental and physical development in 

infants and children, while in adults; it can cause kidney 

problems and high blood pressure (Imam et al., 2018). It can 

be concluded that water in this residential area (Yar’akwa 

Quarters, Na’ibawa) may be used for domestic purposes such 

as drinking, washing, and industrial uses. 

 

RECOMMENDATIONS 

It was recommended that;  

i. The government needs to emphasize efforts to develop 

efficient, economical, and technologically sound 

methods to produce clean drinking water for quality 

assurance. 

ii. Heavy metals assessment can further be done using 

microwave plasma atomic emission spectroscopy (MP-

AES) and ICP-OES due to their high sensitivity. 

iii. In further investigation, other drinking water such as 

plastic bottled water and sachet water maybe examine for 

other testes and analysis. 
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