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Abstract. The survival of life on earth depends on access to water. The overgrowth population has seriously
affected water quality, urbanization, rapid growth in industrialization and other human activities equally
involved in water contamination. Heavy metals are a group of metals and metalloids with greater atomic
density. These metals are toxic in nature, even at very low concentration and causes serious health issues
to humans and animals. Industrial discharge and agricultural runoff are the main sources of these heavy
metals entering the aquatic system. Drinkable water has become a challenge for developing countries like
Pakistan. Heavy metals such as Cd, Cr, Cu, Fe, Pb, Co, Mn, Hg, Ni and Zn were used in their study. Their
study revealed that, the concentrations of heavy metals were compared to those of national and international
agencies as WHO (2008), USEPA, EUC and EPA. in the research area varied in provinces with maximum
admissible and desirable limits and some were within the permissible limit. Therefore, this study aims to
look into the research on the level of heavy metal contamination in drinking water sources in certain
districts of Sindh province.
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Introduction

Metals have a greater Z (atomic number) value and
greater density, known as heavy metals, Cd, Pb, Hg,
Ni, Cr, Mn, Fe, Zn and (arsenic) are all heavy metals.
Heavy metals can contaminate our water. The water we
drink may be contaminated with these heavy metals;
these all have highly toxic effects on human, plant and
animal health (Punia ez al., 2022; Perveen et al., 2012).
Heavy metals are emitted from many sources, such as
industries that do not properly use wastewater or other
wastes. They randomly throw all their waste into an
environment that will reach the water and waste it.
Heavy metals may also be created by natural sources
and other human activities, such as humans creating
waste. They do not get through their waste product
carefully or through their waste, so many sources bring
heavy metals and waste our water (Shakya and Singh,
2022; Sharma et al., 2013).

Heavy metals are two types, essential and non-essential;
some heavy metals provide benefits but the heaviest
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It should be noted that the content of metals in
tissue generally builds up from left to right, indicating
the vulnerability of humans to heavy metal toxicity

Fig. 1. Environmental contamination by heavy
metals, (Masindi and Muedi, 2018).

metals are toxic to our health and environment.(Iftikhar
et al., 2022) Heavy metals, which benefit us in body
growth and other functions which are Co, Cu, Fe, Mn,
Ni, and Zn but some heavy metals are toxic for us, such
as arsenic, Cd, Cr, Pb and Hg. (Mohan et al., 2022;
Igbal et al., 2019; Phulpoto et al., 2017; Kurnaz et al.,
2016). There are more than 50 elements that are
considered seventh of the heavy metals and are both
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Fig. 2. Heavy metals contamination and related
health concerns in food (Sarker et al., 2022).

very hazardous and easily accessible. Zn is included in
essential heavy metals because it plays a vital role in
many body functions; excess zinc causes stomach and
vomiting problems, while its deficiency in our body
causes diabetes.

Similarly, iron is also an essential element and helps us
in the formation of protein and hemoglobin. When iron
is taken in excess amounts, it may cause negative
impacts on our health, whereas its deficiency results in
headaches and weakness. The most poisoning heavy
metals in drinking water are lead, iron, cadmium, copper,
zinc, chromium, etc. Water pollution has a direct
correlation to water contamination. Therefore, it is
essential to regularly evaluate the quality of supplies
for both surface and ground water. Although present in
small amounts, heavy metals in water are more hazardous
to human health. This review aims to highlight the risks
of heavy metals in water and offer suggestions for
reducing the risk of toxic heavy metals contaminating
drinking water and found different authors show

There are various methods involved in the determination
of heavy metals from drinking water, including;
inductively coupled plasma optical emission spectroscopy
(ICP-OES) or (ICP-MS) (Sibal and Espino, 2018) and
spectrophotometer (Huang ef al., 2022; Sharma et al.,
2013). Inductively coupled plasma spectroscopy
(ICP/AES) technique is used to detect heavy metals at
even low concentrations (Radulescu et al., 2014; Oztiirk
et al., 2009). In contrast, atomic absorption spectroscopy
(AAS) is a technique used to determine heavy metals
(He et al., 2022) rapidly. Besides these techniques,
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Atomic fluoresce spectroscopy in cold water (CV-AFS)
and cold vapour AAS (CV- AAS) are both techniques
used in the determination of mercury (Hg). (Sibal and
Espino, 2018; Radulescu ef al., 2014) Moreover, in
work presented in the current review, authors have used
atomic absorption to determine heavy metals in the
drinking water of Sindh province with the help of
approved literary techniques. The drinking water samples
were collected in caped polyethene bottles pre-washed
with detergent and doubly deionized water. The drinking
water samples were obtained directly from the tap, then
acidified with 1% HNOs; and kept in 500 mL bottles.

This review discusses the work of various authors on
heavy metals Determination in the drinking water of
Sindh Province, Pakistan.

The heavy metal concentrations found in their work
were beyond the maximum permissible limit. The
authors' findings Table 1 were compared with those of
other international organizations, including the WHO,
USEPA, EPA EUC, MAC, etc. Pb, Cd, Cu, Zn, As, Mn,
Cr, Ni, Co, Fe and Ar were the heavy metals in drinking
water samples that the scientists investigated since their
presence is linked to chronic diseases.

In (Jakhrani et al., 2011) . Studied the tube well and
hand pump water to determine arsenic and iron
concentration in water at Gambat, Khairpur, Sindh,
Pakistan. They have used the atomic absorption
spectroscopy (AAS) technique to determine arsenic and
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Fig. 3. Analytical methods for determining heavy
metals in water. (Raja ef al., 2021).
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. A computational study on the adsorption
of several heavy metal cations on pure
heptazine and triazine graphitic carbon
nitride quantum dots. (Kamal, 2021).

found that the level of arsenic is more than the WHO
limits. They found that the arsenic and Iron in HP (hand
pump) and TW (tube well) water range from 0.02 pg/L
and 01 pg/L. Arsenic level in HP &TW Ranges from
<0.01 — 126 pg/L. Iron level in HP & TW ranges from
<0.004 mg/L — 1.6 mg/L and <0.004 — 1.5 mg/L, which
is dangerous for human health. On the other hand, in
WHO 2008, normal limits for iron were(0.3 mg/L) and
for arsenic were (10 pg/L) (Jamshaid et al., 2018;
Jakhrani et al., 2011). In September-October, 2014,
(Samo et al., 2018) studied the groundwater of taluka
Daur, district shaheed Benazir Abad Sindh, Pakistan,
to check metal ions and Arsenic concentrations. They
found that 72% of samples of the area under study were
highly contaminated with arsenic and other toxic metals,
which reveals that the people of Daur and its surrounding
area are at life risk. (Kandhro ez al., 2016). In the same
year, (Shar et al., 2014) investigated the heavy metal
in the drinking water of Thari Marwah town and its
neighbouring villages of Khairpur. Their findings for
metals in the following ranges: Ca 8.35-329.33 mg/L,
Ni 0.006-0.154 mg/L, Mn 0.003-0.401 mg/L, Zn 0.002-
0.533 mg/L, Co 0.00-0.040 mg/L, Cr 0.0054-0.0322
mg/L, Cu 0.004-0.169 mg/L, Na 2.57-1066 mg/L, Fe
0.002-0.499 mg/L, Cd 0.002-0.014 mg/L. These
concentrations suggest that the water of Thari Mirwah
and its neighbouring villages is highly polluted and
unsafe for drinking purposes (Shar ef al., 2014).The
quality of drinking water has become a serious problem
to be solved on priority bases; keeping in view this
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concern, in 2018, the contribution of authors to
investigate the heavy metal contamination in Sindh,
Pakistan, raised remarkably. (Hussain et al., 2019) and
Fifty two samples of groundwater studied by collected
from the 17 union councils of Moro. They found 27
samples free from arsenic, while in 13 samples, arsenic
were within the permissible range as recommended by
the WHO, whereas 12 samples resulted in high values
of arsenic than the (Jakhrani et al., 2018). Three hundred
thirty three samples from Sobhodero Khairpur Sindh,
Pakistan, were colleeted He found metals ranges in
hand pumps from as (arsenic) (19.5-58 pg/L), Cu (85-
260 pg/L), Fe (209-412 pg/L), Ni (01-19 pg/L), Pb
(06-14 pg/L) and Zn (114-420 pg/L), while in TW
samples range from As (arsenic) (8.6-36 pg/L), Cu (16-
90 pg/L), Fe (45-100 pg/L), Ni (01-09 pg/L), Pb (03-
08 pg/L) and Zn (22-111 pg/L). They concluded that
arsenic concentration is very high in both tubes and
hand pump samples (Igbal et al., 2019; Bhatti et al.,
2018). In the same year, illustrated the results of Hilly
areas of Nagarparker, Sindh, Pakistan. Samples were
collected from dug wells or man-made wells. Fe, Cu,
Mn, Zn and arsenic were found beyond the permissible
limits recommended by WHO (Lanjwani ef al., 2020).
Later, in October 2020, worked on groundwater taluka
Ratodero, district Larkana, Sindh, Pakistan and collected
samples from hand pumps at various sampling areas
and found that Cu, Co, Mn, Zn and Fe were in the
normal ranges as per WHO guidelines but Cd, Ni, Pb
and Cr were in excess. They did not find arsenic in any
sample and concluded that except in Ratodero town,
the water of Larkana is safe for drinking purposes (Shar
et al., 2020). In the same year, conducted research in
the coastal areas of taluka Keti Bandar, Sindh, Pakistan,
to determine the arsenic and heavy metal concentration.
For this purpose, samples were collected from 16
villages/towns. Arsenic determination was done through
the arsenic kit method and heavy metal determination
was done through atomic absorption spectrophotometer
(AAS). Fe, Cu, Zn, found below WHO limits and arsenic
above WHO limits in the villages of Baghan town,
Muhammad Essa Khaskheli, Esso Baloch, Manjhi Khan
Baloch, Haji Qadir Bux Baloch, Sajjan Wari, M. Hassan
Perozani Baloch, Haji Yaqoob Memon and Ali
Muhammad Ultra are all Baloch names. Except for
Muhammad Essa Khaskheli, every community has
significant levels of cadmium and excess mn was
discovered in the village of Pir Usman shah Jhaloo. Ni
is also discovered in villages' high-value limitations.
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Haji Qadir Bux Baloch, M. Hassan Perozani Baloch,
Haji Yagoob Memon, M. Essa Khaskheli and Ranamori
(Shar et al., 2021). The drinking water of Ghorabari,
Sindh, Pakistan, was studied with his team. They have
collected 25 groundwater samples from different
locations in the said area to check heavy metals through
atomic absorption spectrophotometer (AAS). They
found Cr, Fe, Mn and Ni in the high limits than the
normal WHO limits and Cu and Zn in the WHO limits
(Lanjwani ef al., 2021). extended their research area to
taluka Dokri district Larkana Sindh, Pakistan. For this
purpose, 40 groundwater samples were collected from
taluka Dokri and Mohenjo-Daro is also included in the
sample sites. Zn, Fe, Cu, Mn and Co were normal
permissible limits. In 77.50% of samples, Cr, Cd, Pb,
and arsenic were found within WHO limits (Jamali et
al., 2022). Recently, a study was done to determine the
heavy metal concentration in the soil of Badin district
Sindh Pakistan. 20 samples were collected from the
research area to determine Cd, Cu, Pb, Zn and Co. They
found all metals at safe levels described by WHO
(Sareen et al., 2014). At the end of this review, a recent
work of Taluka Bakrani district Larkana Sindh, Pakistan,
is presented by (Lanjwani et al., 2022). The authors
collected 25 groundwater samples and drinking water
safe from contamination.

Conclusion

Water is the basic need of all living organisms for
survival. Plants, animals and even human beings also
need water to live on the earth's planet. In this modern
world, science and technologies developed many
techniques for determining or detecting heavy metals
in water. Heavy metals cause many diseases in human
beings, such as kidney failure, nervous system diseases,
and many other organ diseases. In this review, the
authors' research about the drinking water of various
regions of Sindh, Pakistan, suggests that most samples
contain higher metal concentrations than the WHO the
permissible limit. The contaminated sites' water needs
continuous monitoring, and the quality control agencies
should filter the water in these areas. People may suffer
from the disease by consuming water that has more
heavy metals. The digestive, circulatory, kidney, nervous,
and a number of other organs and bodily systems may
be affected physiologically.
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