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Study efficiency of biosorbent materials ( pomegranate and fig leaves) in removing of Zinc
from aqueous solution
Fathi Abuojaylah Abo-Aeshah
Department of Chemistry , Faculty of Art and Science shegagah, University of Gharyan

Abstract:

The aim of this study is to use natural absorbent material that are available and cheap ,
such as pomegranate and fig leaves , which we used to remove Zinc ( Zn*?) ions from aqueous
solutions . Adsorption experiments were conducted using different concentrations of ( Zn*?) ions
with constant amount of the absorbent 0.5 g at PH = 5 with 10ml of buffer solution and over
atime period of a pproximately 90 min , after which the obtained filtrate was analyzed using
atomic absorption spectroscopy ( AAs — 55B fs ). The results obtained showed that the amount
of zinc absorbed ( ge ) was high with the percentage ranging from 54.8 -76 % and qe value were
ranged from 0.274-3.0 mg/qg for all absorbent materials used in this study , which proved to have
ahigh ability and efficiency in removing zinc ( Zn*?) ions from aqueous solutions .

Keywords : biosorption :Zinc : AAs spectroscopy :percentage
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Introduction:

Zinc is one 0f the most common and widely distributed heavy metals in the environment,
and as an essential for many organisms it is benficial to organisms when the content does not
exceed the standard . However due to industial activities such as smelting , electroplating ,
mining, plastic manufacturing and metallurgy , large amount of waste water carrying Zn*? is
discharged in to environment moreover Zn*? is not easy to degrade in the environment, resulting
the content of Zinc in water bodies increasing [1]. Toxic metal ions mainly pb*?, Cr*3, Zn*2 and
Cd*? have lethal effects on all forms life. The will enter the food chain[2]. When concentration of
heavy metals increase of the environment due to their toxicity increase theart to human life and
environment[3].1t cause damage in nvers , liver , bones and could also block functional groups of
essential enzymes[4]. Certain heavy metals such as iron , copper, zinc and manganese are
required by human for normal biological functioning . However another heavy metals are toxic
to organisms. Most of the health disorbers are linked with specific tendency of heavy metals to
bioaccmulate in living tissues and their disruptive integration into normal biochemical process
[5.6]. Mast heavy metals are cations, carring apostive charge such as zinc and lead. Soil particles
have of their surfaces avartiety charged, some of which are postive and some others are negative.
The negative charge of particles tend to attract and bind with postive charged metal cation,
preventing them soluble and dissolve in watert. Becuase the soluble metals is dangerous it is
easily transported to plants and animals [7.8]. Biosorption may offer an attractive alternative for
the remediation of heavy metals in contaminated water samples , and process where biological
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materials are used to remove (adsorb/absorb) contaminants from waste streams. Biosorption has
been used as an atternative technology for removing toxic heavy metals from waste effuents
[9.10]. In addition to scientific perference, economic considerations also play crucial role in the
selection of appropriate biomass for pollution abatement. Thus, intense research attention is now
focused no cost effective, eco-friendly and easily available adsorbent particularly of biological
origin [11]neam leaves [12]. Cooked tea dust [13] olive stone [14] teak leaves activated carbon
[15] moringa oleiferalam [16] cashew nut shell activated carbon [17] fly ash [18] etc. In this
study we will investigate the ability of using pomegranate , fig leaves as low cost biosorbents to
removing Zinc ions from standrad aqueous solution du to abundant of these leaves.
Materials and methods:
Standard solution

Prepared standrad solution of Zinc ( Zn*? ) ions from Zncl, salt with out further
purification. Weighed 2.1g and dissolved in distilled water to obtain standrad solution 1000ppm
of Zn*2 then prepared different concentrations.
preparation of biosorbent

The leaves were collected and washed with distilled water several times to remove the
attached dust and other impurities and dried for two hours in oven at 150 c° then grinder to form
apowder. The powder was sieved of 0.5mm, the sieved absorbent were stored in an air tight glass
bottles to protect it from moisture [19].
Analytical procedure

Effect biosorbent of different concentrations with constant mass of biosorbent is 0.5¢g
where carried out by taking five conical flasks 200ml in each flask 25ml of 10, 20, 40, 60 and
80.0ppm of Zn*? were mixed with 0.5g of biosorbents and 10ml of buffer solution that has PH=5
[21].And each flask was sealed tightly, The mixture were stirrer at room temperature in triplicate
about 90 min and filtered the mixture and analyzed filtates by using Flame Atomic Absorption (
AAs- 55B fs) .
Adsorption capacity of Zn*?

The concentration of Zn*2 absorbed on surface of biosorbents was calculated by the following

equation (1)
8 (Mafg) = EnC. C)V
where g is the amount of Zn*? adsorbed (mg/g) , Ci is the initial Zinc concentration befor
adsorption (ppm), Ce is the final concentration of Zinc after adsorption, V is the volume of Zn*?
solution (L) and m the dry weight of biosorbent (g) . The percentage of the removal of Zn*? ions
concentration (Rem%) is solution was calculated using equation (2)

Rem (%) = g —Ce x 100
|

Results and discussion:
Effect biosorbents of different concentration on Zinc adsroption

The results of Zn*2 in Table 1, and in figure 1.1 showed effect the amount of Zinc ions
adsorbed and variation concentrations of Zn*?ions on pomegranate and fig leaves. Also they
showed the zinc removal percentage (zn%). From results observed that two biosorbent materials
showed similar abilities of adsorbing zinc ions on their surfaces . Figurel.1l showed that the
amount of Zn*2 ions adsorbed (ge) was low at lower zinc ions concentration (0.274mg/g at
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10.0ppm) . Qe of zinc ions increased with increasing the initial zinc concentration (3.0 at
80.0ppm). These results are in agreement with the liteatures for removing of Zn*ions by using
Lamellar Double Hydtoxide materials [19] , and removing Zn*? ions using Algerian Calotropis
[20] , these observations have found that fact the amount of Zinc absorbed increase with the
initial concentration of Zinc ions increases, these studies showed at higher concentration power
Zn*2 jons to linked with sites on biosorbent so that increasing ability and efficiency of removing
of Zinc ions from aqueous solutions .

Table 1:shows effect of variable concentration of zinc ions on 0.5 of biosorbents at
pH=5.

Initial Pomegranat Leaves Fig Leaves
concen. o Ce 9

opm Ceppm | gemg/g | Removal% opm gemg/g | Removal%
10 4.52 0.274 54.8 4.10 0.295 59
20 8.11 0.595 59.45 8.76 0.562 56.2
40 13.87 1.31 65.37 12.98 1.351 67.55
60 17.62 2.12 70.63 16.66 2.162 72.23
80 20.15 3.00 74.81 19.24 3.04 76.00

Figure (a)
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Fig (a) and (b) were represented removal % of Znions, Q. and Ce and we noticed from
table 1. The pomegranate and fig leaves have similar behaving of removal of Zn ions of aqueous
solution . I would like to point out that mybe to used shaker ,efficiency of removal of Zn ions in
this work can will be increased repleced magnatic stirrer.
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Conclusion:

From the results obtained of this studty can be concluded that the promegranate and fig
leaves showed high efficiency for removing Zinc ions from aqueous solution on their surfaces
area . Due to strong adsorption capacity for Zn*? ions in campared with other biosorbents
materials such as almond,olive and eucaltptus leaves [3], moringa oleifera lam [16] , lamellar
double hydroxide [19] and algerian caltropis procera roots [20].
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