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Chlorophyta algae (Chara Sp.) were selected and dried. The effective groups of algae
responsible for adsorption using infrared (COOH, C = O and CH) were identified and negative
groups such as (OH), (P = O), (COs), (CH2), (Cl) and (Br) on the surface of the algae, and (2) g
and treated with a series of different concentrations (0.5,10,20,40,100) mg L of nickel ion
where the coefficients were incubated at a temperature of (25 ° C). After the incubation period,
the equilibrium stabilizers were extracted and the nickel was estimated and mathematically
described according to the Equations (single and two surfaces Langmuir, Freundlich, Temkin,
Dubinin and Polani) respectively for nickel. It was found that the values of the coefficient of
selection were significant for all equations, which gives a clear indication of the possibility of
using any of these six equations, but the equation of the two surface Langmuir is the most
efficient in the mathematical description of adsorption, In addition, this equation showed a very
large correlation between the actual adsorption values and the calculated values of this equation
because they have the least standard error (SE) (0.0002) and the highest coefficient of
determination (R?) (1.00), Which earns the advantage in mathematical description on the rest of
the equations. The value of the maximum adsorption capacity (Xm) on the first and second
surface of algae (1.60) and (7.47) mg. Kg -1, while the binding capacity (K) on the first and
second surfaces (75.23) and (41.81) L.mg%, respectively.

SHORT COMMUNICATION

INTRODUCTION

Division: Chlorophyta
Class: Charophyceae
Order: Charales
Family: Characeae
Genus: Chara

Pollution has been of great concern at the global and local levels
as a result of the waste produced by some industrial, household,
agricultural, etc., which adversely affect the main aquatic, aerobic
and land-based environments and ultimately affect the organism,
In this study, the biomass of Chara was used to determine the
extent of its adsorption (The accumulation of atoms or liquid
molecules called adsorbents on the surface of a solid called the
adsorbed) of the Nickel element and is a biological method of
pollution treatment known as biotreatment to remove toxic
contaminants from the environment [1- 3] The use of organisms
such as algae, fungi, bacteria and plants in the treatment of toxic
pollutants from water is the most appropriate and modern methods
for being safe for the environment and low cost compared to
physical and chemical methods [4- 8].

Chara sp is made of algae (Chlorophyta) which is classified into:

Chara can be seen by the naked eye as it lives in stagnant
freshwater or is installed in soft silt on the bottom of ponds. Many
uses of algae are used as a source of protein in food production
and oxygen release in wastewater treatments [9]. There are
numerous studies of the use of algae or biomass in
bioremediation, including [10].

The biomass of chlorophyta, such as Mugeta sp, and
Cyanophyta, such as Oscillatoria subrebis, was taken to detect the
biosorbent of heavy metals. It was concluded that the earlier algae
have a higher Lead absorption capacity than the less adsorbed
Copper element. The results of [11] indicated the susceptibility of
the Scedesmus quadricauda algae to remove the Nickel element
from contaminated water by 98, 53.5, 55.33 and 43% for
concentrations 2, 4, 6 and 8 mg.L! respectively during eight days
of the experiment while less the ability of the algae to remove the
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element on the 14th day of the experiment as a result of cell death.
[12] studied the efficiency of algae Scenedesmus quadricauda and
Chorella vulgaris in the removal of pollutants from sewage,
Nitrogen-NOs removal was 89.9%, while phosphorus-phosphate
removal was 87.89%. [13] used leaves of lettuce and three forms
(fresh, dried and grinding) to remove Lead, Copper and Zinc ions.
The type of ground was superior to the other forms in removing
the ions above. The results showed that the removal ratio was
Lead ions, Copper and Zinc.

The present study aims to test the effect of primary
concentration of (Ni 2 *) at a concentration of (0,5,10,20,40
and100) mg. L * on the amount of material absorbed on the
surface of dried algae.and intended to identify the possibility of
removing nickel from contaminated water using algae isolated
from the local environment and widespread as it is a modern
technology and inexpensive and preserve the environment from
pollution.

MATERIALS AND METHODS

Chara sp. was collected from the Tigris river and diagnosed
according to [14] and dried in the oven 105 °C and then taken 2 g
and treated with a series of different concentrations
(0,5,10,20,40,100 mg.L%) nickel in a single batch method and
then incubated the coefficients at 25 °C with all other variables
remaining constant. After the incubation period, the stabilizers
were extracted and the nickel was determined and mathematically
described according to adsorption equations.

Diagnosis of active algae complexes responsible for adsorption
using infrared

The active groups on the algae surface responsible for adsorption
by using infrared were described in Figure 1: COOH, C = O and
the CH, and negative groups such as (OH), (P = O), (COs), (CH2),
(Cl) and (Br). [15]
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Figure 1. Infrared spectrum of algae

RESULTS AND DISCUSSION

Table 1 shows a comparison between the amount of adsorbed
material on the one hand and the efficiency of adsorption
(percentage adsorption) on the other hand with the primary
concentration. Note that all studied ions show a constant tendency
to remove the water solutions on the surface of the algae. The
amount of absorbent material that reflects the amount of
bioremediation increases with the increase of the primary
concentration of the metal as shown in Figure 2.

In this regard, many studies in the field of bioabsorption of algae
revealed the mechanism responsible for this reaction, which is the
type of reaction between the positive ions of light metals (calcium,
magnesium, sodium, potassium) associated with algae and other
elements found in water solutions [16].

Table 1. Change the percentage of adsorption with initial concentration at
25°C for nickel ion solution

Initial
concentration
added (mg.L %)

Amount of absorbent
material (mg.kg™)

Percentage of
adsorption

There are several factors that influence the process of biological
adsorption, such as temperature and pH, but the main factors
determining this first process are the electronegativity of
electrons. The second factor is the volume of adsorbent ion (the
atomic diameter of the adsorbent ion) [17]. Generally the biomass
of algae contains alkaline elements (calcium, magnesium, sodium,
potassium) are present in normal water. Therefore, when the algae
biomass is interacted with heavy elements carried in water. The
light metals mentioned above will be released, resulting in an
increase in the reaction of water, leading to the formation of light
alkaline ions. In addition, the release of these base ions will
increase the value of the electrical conductivity of water. The
results obtained are consistent with those obtained by other
researchers [10, 18] which found that the process of biological
adsorption of heavy elements by the mass of algae removed the
light elements alkaline (calcium, magnesium, sodium, potassium)
to equilibrium solution. The same results were obtained when
adopting the technique of columns filled with dry algae that the
amount of heavy element adsorbed depends on (1) Equilibrium
state of thermally symmetric adsorption, (2) mass transit speed
and (3) hydrodynamic factors (adsorption column thickness and
duration of contact).

But the efficiency of removal of algae decreases with
the increase of intial concentration and this is due to the increase
in the intial concentration of a fixed number of effective sites
available for adsorption, making the amount of material remaining
greater reduces the percentage of this removal on the one hand,
On the other hand, increasing the intial concentration of metal ion
increases the competition of these ions to correlate to the fixed
number of active and empty sites available for adsorption on the
surface of a certain weight of algae, thus reducing adsorption

-13 -



MIBMB, 2019, 2, 12 - 16

efficiency. This is consistent with what [19] to the ability of algae
to remove (80%) to (100%) of some heavy metals in less than one
day. This reduces the bonding power between the metal ion and
the effective location due to the increased coefficient of surface
efficiency.
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Figure 2. Relationship between concentration of initial nickel in the
equilibrium solution and the amount obtained on the surface of the algae at
25°C

It is known that the process of removal of heavy metals by algae
can be attributed to different mechanics, where these heavy
elements are linked through several mechanisms to eliminate the
toxic effects of some heavy metals and vary the resistance
mechanisms depending on the type of algae and type of metal has
shown some of their ability to produce extracellular compounds
have the ability to bind to metal [20, 21]. Metals and their ions
have the ability to bind with functional groups or bonds found in
bioactive molecules such as (PO4, COOH, NH4, OH and SH) and
convert them into forms that can not enter the cell or reduce the
efficiency of the ion or by controlling the permeability of the cell
membrane Or having effective sites on the cell wall to bind these
metal ions to the cell wall. These mechanisms used by algae to
resist the toxic effect of metals or prevent them from entering the
cell known as exclusion or dimensions [13, 22, 23].

Many algae have the ability to remove intracellular
toxicity by forming peptide compounds rich in SH called Y-
Glutamyl-cystinil in the case of acute concentrations of minerals.
At the level of the sub-lethal concentrations can be the compounds
(Y-Glutamyl- cystinil- cystinil) (GSH). In both cases these
compounds are peptide or protein phytochelating compounds and
is rich in the amino acid cysteine, linking the metal ions with their
molecular structures at the sites (SH) within their chemical
composition, thus producing the metal complexes [24, 25]. The
status of accumulation may give solutions by exploiting
microscopic organisms that have the adaptive ability to tolerate
these high percentages of pollutants and their concentration in
their bodies and thus work to rid the environment from them. This
calls for serious consideration of using these organisms as
biological treatments or as evidence of pollution by algae, which
have a large variety of species and genus, which gives a wide
spectrum of sensitivity or tolerance to these pollutants, but must
provide certain organisms or strains of laboratory use by finding
pure isolates [26]. Some types of algae are used in the
manufacture of products to remove mercury from groundwater
[27], which makes bio-absorption an important role in solving the
problem of water pollution from the heavy elements resulting
from industrial activities as they have the ability to do so, as

confirmed by many international studies In this regard [11, 28-
32].

Mathematical description of adsorption equations

The ability of green algae to adsorb nickel was tested by thermal
symmetric dynamic equilibrium. In order to obtain the biological
adsorption constants that reflects the properties of the soluble
surface and its tendency or the degree of attraction of heavy ions
to it as a treatment method for the disposal of heavy elements in
heavy water. Table 2 shows the values of the factor (R?) and the
standard error (SE) of the adsorption equations obtained by
applying single and two surface Langmuir, Freundlich, Temkin,
Dubinin and Polani respectively for nickel . It is clear from Table
2 that the values of the coefficient of determination were
significant for all equations, which gives a clear indication of the
possibility of using any of these six equations. However, the two
surface Langmuir equations are the most efficient in the
mathematical description of adsorption. The superiority of the two
surface Langmuir equations in the mathematical description of the
process of removing (biological adsorption) nickel from the
surface of the algae was illustrated in Figure 3 of the two surface
Langmuir equations.

Table 2. Standard error (SE) and the determination factor (R?) for nickel
absorption experiments

0.003
Langmuir with two 0.0003
surface : :

Nickel absorbed on the surface of the algae

This is consistent with what referred by [33 -38], the process of
biosorption of heavy metals by microorganisms passes through
two stages. The first is rapid uptake due to surface adsorption on
cellular wall components followed by slow absorption due to the
ionic transition across the cell membrane to cytoplasm cells. The
surface cells of these organisms consist of polysaccharides,
proteins and lipids. Therefore, the biological absorption processes
have many constants that depend on the speed of biosorption, such
as the structural properties of the adsorbent material and the
organic surface of the biosorpante, For example, the composition
of proteins, the density of the surface charge, the surface area and
the topography influence factors in the process of adsorption, as
well as the amount of adsorben and the duration of contact and the
degree of interaction of the medium and temperature and the
initial concentration of metal ion has a significant impact on the
speed of biosorption process.
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Figure 3. Relationship between inverted nickel concentrations in the
equilibrium solution as a function of the inverted concentration

The largest adsorption of nickel on the surface of the algae
and its energy

Single and two surface Langmuir equation is based on the
assumption that intermolecular forces are rapidly decreasing with
distance and predictability of mono-layer coverage of the ion
adsorbent on the surface of adsorbent material also assumes that
adsorption occurs on specialized and homogeneous sites of
adsorbent material. The values of the adsorption constants for the
linear formula of the Langmuir equation by algae have been
extracted from the relativist and their tendency. The values of the
strong determinants obtained for this equation lead us to conclude
that the mass of algae used in adsorption is strongly subject to this
equation in the adsorption process. The maximum adsorption
capacity on the first surface of algae ranged from 1.60 mg.kg?
The binding capacity on the first surface of algae was 75.23 L. mg
-1 as shown in Table 3.

Table 3. Values of the two surface Langmuir equation for nickel

absorption on the surface of the algae
Xm1 Ky
mg kg™ L.mg*
4181 75.23

While the maximum adsorption capacity on the second surface of
algae was 7.47 mg.kg -1, while the binding capacity on the second
surface of algae was 41.81 L. mg ** as shown in Table 3. This
confirms that there are two surfaces in the process of adsorption
biological or so-called biological removal as a means of disposal
of heavy metals in the solutions of water and this is due to the
presence of an effective substance in the body of algae used and
this is consistent with [18] referred to the two surface Langmuir
equation of the lead element, where they obtained the values of
adsorption capacity for two types of green algae ranging from
(14.9) to (160.3) while the energy values of the link ranged from
(0.02) to (0.024). While [27] had the largest adsorption capacity of
algae (19.36, 16.17, 116.35) mg.kg ! for cadmium, nickel and
lead respectively.

The researchers also pointed to the success of the
equations of Langmuir, Freundlich, Temkin, Dubinin in the
mathematical description of the process of adsorption biological,
and these results are consistent with the results reached [39- 41].
[42] obtained the superiority of the equation of Langmuir on
Freundlich in the mathematical description of the process of
adsorption of heavy metals by algae. Our results (Table 1) have
shown a difference in the behavior and quantities of adsorption
per ion on the surface of the algae. This difference is due to the

Xm2 K;
mg .kg* L.mg™*

physical properties of each ion (electrolysis, radius and ionization
effort), thus it can be concluded that the use of algae is necessary
in removing heavy metals from water before being used in
agriculture.
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