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Abstract

This research included the use of apricot seeds peels after converted into
activated carbon and carbon nano as low cost adsorbents for removal of Zn** and
Mn?* from aqueous solutions. It was a perfect time (25min), initial concentration
(5mg.L™), weight adsorbent (0.5g), temperature (30°C) and the optimum of pH
was (3-4) for adsorption Mn®* and Zn®* respectively by adsorbents. Technique
FTIR were used to determine the capability of this sample to the removal of
heavy metal and technique TEM on sample from carbon nano. The ability of the
adsorbents Mn** to adsorb high than Zn** and the removal by carbon nano was

higher than that of activated carbon.
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1-Introduction
The application of the rules of environmental monitoring in the area of

freshwater management plays an important role in preserving the purity of this
water and avoiding the population and the economic organisms the risk of
infection or infection of many diseases resulting from the of organic pollution
and spread of microorganisms and parasites of these important sources in the life
human communities that rely directly on these waters in most of their social,
agricultural and life activities Ram et al. (2011). Become it has more
complicated when different industries and technologies have grown and the
resulting of chemical residues, toxins and environmentally hazardous waste, as

well as the huge expansion in the use of pesticides, disinfectants, sewage and



industrial wastewater and the random spread of service workshops. All these
activities contaminate water resources, especially rivers, streams, canals and
inland lakes for various types of pollutants, including toxic metals Abdul
Razzak and Sulayman (2009). The sources of water available for drinking and
household purposes must be of high purity and free from chemical pollution and
microorganisms. The pollution of the aquatic environment with heavy elements
become an important problem around the world because most of them have toxic
effects on living organisms. Some of them are harmful even in their low
concentrations. Because are not fully degradable and remain partially stuck or
dissolved in the water column and enter the body through food, air or
contaminated water and accumulate over time causing various damage to the
organism Borul and Banmero (2012). Some researchers have conducted many
experiments to estimate and remove heavy metals from different water sources.
Studied Demirbas et al. (2009). Removal of Cu(ll) by hazelnut shell as
activated carbon from aqueous solutions. A compare of the kinetic models on
the overall adsorption rate display that the adsorption system was best pseudo
second-order for equation. Studied Nair et al. (2010). on the pollution of the
Meenachil River in India with heavy elements, the water of this river is not
suitable for drinking purposes due to the high concentration of iron, lead and
cadmium. This has been attributed to the discharge of domestic waste water,
cities waste and agricultural activities, how to remove them.Search HALBOOS
(2012). Green tea waste was used to remove the Ni(ll) of its water solutions.
Adsorption experiments were conducted under different conditions where the
batch method was used to estimate the best adsorption rate. The results showed
that the best concentration was 10mg, where the adsorption rate was 92%.
Bernard et al. (2013). Activated carbon Prepared by coconut shell was used to
adsorption Cu(ll), Fe(ll), Zn(ll) and Pb(Il) from industrial wastewater. The
activated carbon produced was chemically activated by ZnCl,. Explained
Jarullah et al. (2014). The removal Ni(ll) from water solution using prepared
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charcoal from the Bitter Orange and commercial activated charcoal the as
adsorbent surfaces. Adsorption was at pH(5). The latter was analyzed according

to Langmuir and Freundlich models.

Zahir (2016) Included the study of extracting a natural substance (tank
acid) from pomegranate husks, which is used as a basic material in the treatment
of water pollution in heavy elements using high performance liquid
chromatography technique. Studied Basu et al. (2017). Cucumber peel were
used remove Pb(ll) from sewage water, was conducted under the influence of
the initial concentration of metal and the contact time, acidity and the efficiency
of adsorption reaches 96.6% at the contact time 60s pH(5) Studied Sajid et al.
(2018). Adsorption of organic pollutants and heavy metals from waste water
using dendritic some polymers based adsorbents. The discovery of carbon
nanotubes (CNTs) as a modern type of adsorbent because their unique
properties, which leads to water treatment. Removal of heavy metals from
industrial wastewater leads to the biggest challenge nowadays. To reduce
environmental problems, the CNTs new type for the removal of heavy metals
suggested by Mubarak et al. (2014). Included the study Zhu et al. (2016).
Multi-walled carbon nanotubes (MCNTs) were sparse in graphene oxide
(GO) colloids to be further functionalized with (DETA), resulting in GO-
MCNTs-DETA nanocomposites, the GO-MCNTs-DETA was successfully
used to separation Pb(Il), Mn(Il), Cr(ll11) and Fe(lll) ions in sewage samples.
Explained Ghasemi et al. (2017). A New nano sorbent were synthesized, EDTA
functionalized Fe3O,4 nanoparticles was and used for the adsorption and removal
of Zn(I1), Pb(ll), Hg(ll), Ag(l), Cd(Il) and Mn(ll). The results detect that the
nano adsorbent could be used as a high functional, fast functional, reusable and
cost-effective material for the removal of polluted ions, from contaminated water

and soil samples.

I- Experimental



1- Instrumentals

The important devices were used in the adsorption experiments was following
Flame atomic absorption spector photometer (AAS), Muffle furnace, FTIR

spectroscopy, Transmission electron microscopy (TEM) and Ball mill,

2- Materials and solution

2-1- Chemical materials
High purity chemicals were used as MnSO, and ZnCl,.2H,0, C,HsOH and
KBr) distilled water was used in diluted solutions for washing tools and

samples. Deionized water was also used to wash samples.

2-2- Manganese and Zinc standard solution

An adsorbate standard solution of 100 mg.L™? of Zn* and Mn* as salts,
MnSO, and ZnCl,.2H,0 in 1000 mL of distilled water used in this experiment.

li- procedures

1- Activated carbon
The apricot seed peels was washed, after that it was dried to production the dry

phase sample then grind peels into smallest size sieving the sample and the

thermal activation method by converting the material into a fixed carbon mass by

heating without the air after that use muffle furnace to activate the sample at

(850 °C ) with an oxidizing substance (water vapor).

2- Carbon nano
Dried by oven at 70 °C for 30 min then grind for 20 hours by a ball mill

instrumental.

3- Characteristic and analysis of carbon nano
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3-1- FT-IR
The fourier transform infrared spectroscopy (FT-IR) test was performed on the
carbon nano for the apricot seed peels after mixing a small amount of sample

with an appropriate amount of (KBr).

3-2- TEM
Dissolved a quantity was of carbon nano for the apricot seed peels in 2.0mL
of methanol and a quantity of solution was withdrawn and after that was

analyzed by transmission electron microscope (TEM).

4- Removal of heavy metals by activated carbon

The procedures of adsorption by activated carbon and carbon nano

1-The adsorption of heavy metals from its solutions were by method (batch

adsorption experiment) (25 mL) of a known concentration.

2-Added the adsorbent 0.5g (activated carbon) and 0.05g (carbon nano)
separately to flasks at a temperature (30°C) contact time (25min) and pH=(3-4)
to Mn** and Zn** respectively, were shaken in a controlled shaker incubator at a

constant speed (10 rpm) for the required equilibrium time.

3-The mixtures were then separated by centrifugation instrumental at (1500 rpm)
for (10 min) for activated carbon samples and (6000 rpm) for (10 min) for

carbon nano samples .
4-The equilibrium concentrations were measured by AAS.
5- Factors affecting adsorption of heavy metals by adsorbents:

Experiments were conducted under different conditions that may influence

metal sorption that can be described as follows:



1- Effect of pH: The experiment was carried to adsorption the heavy
metals from solutions out at pH (3, 4,5, 6, 7 and 9).

2- Effect of temperature: The adsorption of heavy metals ions were
studied at ( 20, 30, 40 and 50°C )with fixation of the others factors.

3- Effect of weight adsorbent: The percentage of adsorption for
different weights which (0.2, 0.3, 0.4, 0.5, 0.6 and 0.7g)was
determined with keeping all other factors constant.

4- Effect of contact time : The effect of period of contact time which
are (10 , 15, 20, 25, 30 and 35min) between the adsorbent and
adsorbate on the removal of the heavy metal ions.

5- Effect of initial concentration: This experiment was conducted
with several concentrations which were: (3, 5, 7 and 9mg.L™) with

fixing other factors.

The removal percentage was calculated by applying the relation :

(Removal% = % x 100)
0

C.= Equilibrium concentration (mg.L™).
C,= Initial concentration (mg.L™).
Ii- Application
After applying the factors affecting the removal of heavy metals ions Mn?*
and Zn** from aqueous solutions, the optimum conditions were applied to

remove these minerals from the water (Al-Hussainiyah River in Karbala).



1ii- Result and discussion

1- Characteristic and analysis of activated carbon and carbon
nano

1-1- The (FT-IR) of activated carbon
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Fig. (1): Spectrum FT-IR for activated carbon of apricot seed peels

1-2- The (TEM) of carbon nano
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Fig.(2): Analysis TEM for nano carbon carbon of apricot seed peels



2- Factors affecting adsorption of heavy metals
2-1- Effect of pH

The pH is one an important factor that effect on the removal process for heavy
metals, in addition plays an important role in determining the velocity of surface
reactions, and the difference in the adsorption capacity at a certain range of pH.
This is due to the significant influence of pH on surface adsorption properties
and the effect on the adsorption process of the metal ions on the activated
carbon surface Fig.(3-4) showed the highest adsorption with pH value (3) at
adsorption of Mn*?, and with pH value (4) at adsorption of Zn®', these values

were chosen for all subsequent adsorption experiments, Pagnanelli et al. (2003).
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Fig. (3): The effect of pH on the adsorption of Mn?*
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Fig. (4): The effect of pH on the adsorption of Zn**



2-2- Effect of temperature

A temperature is important factor that effected on the adsorption the Fig. (5
and 6) showed the adsorption percentage of Mn*" between (78.3-75.1) and
adsorption percentage of Zn®* ranging between (77.5-74.8) as temperature
increase, where the increase in temperature leads to an increase in the kinetic
energy of the particles, which helps to separate them from the surface and return
to the inside of the solution and in addition to the adsorption process, the
absorption process may be a contributing factor in the removal process, Martins
et al. (2004).

Mn2+
82 -
s 79 -
©
3 76 -
£
]
e 73 -
70 -
20 30 40 50
temperature
Fig. (5): The effect of temperature on the adsorption of Mn?*
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Fig. (6): The effect of temperature on the adsorption of Zn**
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2-3- Effect of adsorbent weight

The percentage of removal of ions increases with increases the weight of the
adsorbent material. The weight of 0.5g was very perfect and appropriate to
obtain at best adsorption for the Mn?* and Zn®" ions studied. This is when
increasing the weight of the adsorbent substance, which means increasing the
number of active sites prepared for adsorption of ions on the surface, and then
the amount of adsorbed ions from the solution increases, so the percentage of

removal increases Singanan, M. (2011), as showed in Fig.(7-8).
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Fig. (7): The effect of adsorbent weight on the adsorption of Mn?
Zn%*
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Fig. (8): The effect of adsorbent weight on the adsorption of Zn**
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2-4- Effect of contact time

Adsorption was studied at different regular contact times ranging from (10 to
35) minutes. The results indicated that the removal process increased with
increasing contact time until all active sites were satiated, as the highest
absorption of Mn*" and Zn?* ions was at 25 min, Chen et al. (2011), as showed
in Fig.(9-10).
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Fig. (9): The effect of contact time on the adsorption of Mn?*
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Fig. (10): The effect of contact time on the adsorption of Zn?*
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2-5- Effect of initial concentration for heavy metal

The percentage of adsorption decreases with the increase in the initial
concentration of heavy metals, and this is due to the increase in concentration
with the effective sites available for adsorption remaining constant. This makes
the amount of the remaining substance greater, thus decreasing the percentage of

adsorption of these ions, Padmavathy et al. (2016). as showed in Fig.(11-12).
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Fig. (11): The effect of initial concentration on the adsorption of Mn?*
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Fig. (12): The effect of initial concentration on the adsorption of Zn*
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4- Applications of removal
Removal of heavy metal from Al-Hussainiyah River in Karbala

by carbon nano

The aim of this research was to remove heavy metals (Zn?** and Mn?*) from
river water using activated carbon, and to determine the optimum conditions
(pH, temperature, contact time and weight). There was a decrease in the removal

rate due to competition between studied ions and other ions in the water.

The effect of the size of the adsorbent particles (specific surface area) under
optimal conditions using carbon nano has been applied in the adsorption process
for heavy metal ions (Zn** and Mn”"). The results shown in Fig.(13) show that
the percentage of adsorption increases with a decrease in the size of the
adsorbent particles (increase in the surface area). The increase in the specific
surface area (decrease in the volume of minutes) compared to activated carbon
means an increase in the number of effective sites exposed to the adsorbent
material, and the more the greater the number of active sites on the surface, the

greater the percentage of adsorption Khongkasem et al. (2010).

Mn2+ Zn2+

90
86
82 A
78 A
74 A
70 A
66 -
62 -
58 A
54 A
50 -

B Activated carbon

% Removal

B Carbon nano

0.037 0.084

Initial concentration mg.L?

Fig. (13): The removal of Mn*" and Zn?*ions from river water
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5-Conclusion

The present study shows the possibility of using agricultural wastes (apricot
seed peels) in the form of activated carbon or carbon nano as a low-cost sorbent
in the removal of river water contamination with heavy metals (Zn** and Mn?")
under ideal conditions that were identified during the experiment. The results
indicate the adsorbent's ability to absorb these minerals in the following order:

Mn*" > Zn**. The removal by carbon nano is higher than the activated carbon.
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