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Abstract

The research aims to find a low-cost and easy-to-use technique to remove heavy metals polluting water. The two
filters designed and manufactured by the researcher demonstrated high efficiency in removing Lead and Cadmium
polluting the water, as the results showed that the resin filter was efficient in removing lead and cadmium for all
contaminated concentrations, the removal rates ranged between (99.8-88.36)% for lead and (87.682-93.309)% for
Cadmium. The zeolite filter is efficient in removing lead and cadmium, and the removal rates ranged between
(99.8-94.91)% for lead and (57.76-83.75)% for Cadmium.
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dangerous and toxic element that may enter the
organism's body through both the digestive system and
the respiratory system, and it has the property of
accumulating in human tissues, and it may lead to
damage to the genetic material (You, 2004).

There are many methods for removing heavy metal
that pollute water, including the Reverse Osmosis
(R.O.) method, which works to separate water from
ions under pressure through a membrane (Mohsen
etal., 2010).
Membranes by electrophoresis through the attraction
of anions towards the positive pole and cations towards
the negative pole in the electric cell, and thus the water

And the techniques of separation

becomes free of ions (Burose, 2000), but it may be
expensive and may not be commensurate with
pollution at high concentrations (Al-Karaghouli et al. ,
2010), as well as the method of absorption, as the
sorbent materials are classified into three classes:
inorganic such as Graphene, Activated carbon, Zeolite,
Silica, as well as organic absorbent materials, and
Biological materials, and among the methods for
removing water-contaminated ions is also the Ion

Water is necessary for the life of living organisms,
especially for drinking purposes, but it may be
contaminated with toxic compounds and heavy metals,
which negatively affects its quality and thus affects the
life of living organisms, including humans (Montana et
al., 2013).

Heavy metals are ions with a density of more than 5
g / cm3,heavy metals are used in various industries,
including building materials, dyes, water pipes,
furniture, the automotive industry, the oil industry and
extraction (ECDG, 2002; Lars Jarup, 2003; Santos et
al., 2005), pollution of the aquatic environment with
heavy metals negatively affects the life of aquatic
organisms, which may lead to their inclusion in the
food chain of aquatic organisms as lead and cadmium,
even at low concentrations (Mason, 2002). Thus, it
affects the growth and physiological composition of
animal organisms and aquatic plants (Vitaly et al,
2007), and may affect human health (Pantic et al,
2019), but if its harmful concentrations are not
properly treated and removed, it causes health risks to
the environment (Cong et al, 2020). As lead is a
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Preparation of pollutant concentrations

Three concentrations of lead were prepared with
concentrations of (2.5, 5.0, 10.0 ) ppm after dissolving
them with distilled water, And also
concentrations (5.0, 10.0, 20.0) ppm of Cadmium
element.

in three

Treatment filters test:

The water contaminated with lead was passed
through the resin filter, as the polluted water was
entered through the inlet hole at the top of the filter,
and then the treated water was collected from the outlet
hole at the bottom of the filter, the same steps were
repeated when testing each of the aforementioned
prepared concentrations, and the process was repeated
in the zeolite filter as well. The same previous steps
were also performed when treating the cadmium
element and for both filters, noting that the filter was
replaced when Filter each focus separately.

The concentration of heavy metals before and after
treatment was determined by a SHIMADZU AA-6200
atomic absorption spectrophotometer, According to
the method used by (Erdeni,2014).
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Figure (1) is a diagram showing the filter. (A: Side

exchange method such as Resins and Zeolites, which
are One of the methods for treating pollution with ions
polluting water, as in the exchange of heavy metal ions
polluting water (Yi etal, 2019;Zhen etal, 2020).

Low-cost natural zeolite, which is aluminum
silicate, hydrated crystalline with a skeletal structure
containing pores occupied by cations and has a high
capacity for cation exchange and is also used as
adsorbents in separation and purification processes in
water pollution with heavy metals (Yuelian and
Shaobin, 2010) It is high in ion exchange and is used to
remove pollution with ions such as lead polluting water
(Nevin and Singh, 2016), as zeolite has proven efficient
in removing lead compared to bentonite, as confirmed
by both Mohsen etal.( 2010), and both (Hua etal, 2009)
proved The zeolite was efficient in removing lead.
The resin is used to remove heavy metals polluting the
water, as it was proven (Mudeer, 2015) that the resin
removed lead by 80%. And also between (Gharbi et al,
2014) that the resin proved efficient in removing lead
polluting water.

Material and Methods

The study was conducted at the University of
Tikrit, College of Education for Women, and aims to
remove contamination with lead and cadmium, which
pollute the water by low-cost and easy-to-use
technique.

Processing unit design and manufacture:

The treatment unit was designed and manufactured
by the researcher, as the treatment unit included only
one stage, which is a filter designed in a cylindrical
shape from the outside and made of polyethylene, with
a height of (40) cm and a diameter of (10) cm. And a
hole at the bottom to remove the treated water with a
diameter of (1.5) cm. Figure(1 A&B).

Inside the filter, there is a plate-shaped spiral made
of polyethylene with the same diameter as the filter
from the inside and extending from the top of the filter
to the bottom. Figure(1 A&B).

Two types of treatment materials were added to the
inside of the filter weight(15 grs), one of which was
Cationic Resin and the other Zeolite, and each was
added separately from the other, thus two separate
filters were prepared.
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percentage was 83.75%, while the lowest removal
percentage was 57.76%.

Table (2) Efficiency of Resin and Zeolite filters in
removing Cadmium element from water.

Type of filter Resin Removal | Zeolite |Removal
Conce. % %
Co
5.0 0.6159 87.682 2,112 | 57.76
é 10.0 0.7310 92.690 2.855 | 71.45
o
20.0 1.3381 93.309 3.250 | 83.75

Tables (1 and 2) show that the resin filter is efficient
in removing lead and cadmium, and that the highest
removal is for lead element 99.9%, while the lowest
removal is 87.682%, while the zeolite filter is less
efficient in removing cadmium, and the lowest removal
is 57.76%, while the highest removal rate is 99.8%.
These results indicate the possibility of using the two
materials filters in water treatment units contaminated
with heavy elements, including lead and cadmium.
This is consistent with what was confirmed by
(Dawoodi, 2019) that zeolite is efficient in removing
lead and cadmium polluting water. And also with
(Ahmed, 2018) that the resin is efficient in removing
lead.
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perspective, B: lower perspective).

Results and Discussion

Table (1) shows the low concentrations of lead in
polluted water, filtered through a resin filter and a
zeolite filter, and for all prepared concentrations of
lead, as the prepared filters proved highly efficient in
removing lead from polluted water and for all
contaminated concentrations, as the
concentrations of lead upon filtration through a filter
The resin is (0.005, 0.005, 1.164) compared to the
prepared concentrations (2.5, 5.0, 10.0), respectively,
with a removal percentage of (99.8, 99.9, 88.36)%,
respectively. The zeolite filter also proved efficient in
removing lead, as the remaining concentrations after
filtration were (0.005, 0.454, 0.509) while the
prepared concentrations were (2.5, 5.0, 10.0),
respectively, with a removal rate of (99.8, 90.92,
94.91)%, respectively.

remaining

Table (1) Efficiency of Resin and Zeolite filters in
removing lead polluting water.

Type of filter Resin | Removal [Zeolite|Removal
Pb % %
2.5 0.005 99.8 0.005 | 99.8
£ 5.0 0.005 | 99.9 |0.454| 90.92
=W
10.0 1.164 88.36 | 0.509 | 94.91

Table (2) shows the efficiency of each of the resin
and zeolite filters in removing the cadmium element
polluting the water at different concentrations, and that
the resin filter is more efficient in removing the
cadmium element.

As the table that the
concentrations after filtration with the resin filter are
(0.6159, 0.7310, 1.3381) ppm for each of the
concentrations (5.0, 10.0, 20.0) ppm, respectively, and
the removal rates are (87.682, 92.690, 93.309)%,
respectively. While the remaining concentrations of the

shows remaining

cadmium element filtered by the zeolite filter were
(2.112, 2.855, 3.25) ppm for both concentrations (5.0,
10.0, 20.0) ppm, respectively, and the highest removal
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