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ABSTRACT

The current study aims to evaluate the adsorption process of the lead element in aqueous solution
by means of nanomaterial (reduced graphene oxide) that was prepared from the reduction of
graphene oxide GO prepared by the Hummers method “nanomaterial was diagnosed (rGO) and
to study its properties and characteristics by means of a scanning electron microscope (SEM) and
a microscope. Atomic force (AFM) results showed that the percentage of removal of the element
increased with increasing time, and as the results recorded that the highest adsorption was at a
concentration of 50 mg of elemental arsenic. This indicates that the removal rate decreases with
increasing the initial concentration of the adsorbent
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INTRODUCTION

Arsenic is one of the heavy metals that poses a
health hazard (Hughes et al., 1988). Arsenic is a toxic
element and is widely available in the form of
oxides, sulfides or salts. The pollution that occurs
due to arsenic is only a result of both natural
geological processes and various human activities.
Pollution resulting from natural phenomena
includes volcanic eruptions and soil erosion and
sedimentary rocks (ATSDR, 2000). The human
sources of arsenic are various human activities such
as mining and processing ores, as well as most
paints, dyes, soaps and the like. Conductors,
pesticides and fertilizers are sure to release arsenic
in large quantities and in its inorganic forms, which
are more dangerous to human health, causing
cancer, especially liver, lung, bladder and skin
cancer (Chowdhury et al., 2000).

Different treatment methods have been used for
these minerals to reduce the percentage of pollution
resulting from them. One of the most important
methods is the use of nanomaterials as an adsorbent
to remove these minerals (Singh, 2017).
Nanoparticles have been used in various forms in
many fields, including electronics, energy

technology, and others, but studies on the use of
graphene oxide in the treatment of heavy metals are
very few.

MATERIALS AND METHODS

 Graphene oxide is prepared by Hummers
Method.

 Graphene oxide reduction: The reduction of
graphene oxide was performed by using
Ascorbic acid (De Silva et al., 2018)

Diagnosis of Reduced Graphene Oxide (rGO)

Reduced graphene oxide is diagnosed using various
techniques such as SEM (Caroling et al., 2013), AFM
(Rostamizadeh et al., 2018).

Heavy metal (Arsenic) concentration preparation

0.1 g of the toxic element oxide (Arsenic oxide) was
prepared and dissolved in 1000 ml of distilled water
(Singh, 2017), then the following dilution was
prepared: (50,75 ,100) mg/l of the element arsenic

Experiment of removing heavy metals with
nanomaterials

250 ml flasks were prepared and arsenic was added
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at a concentration of (50,75,100) mg/l volume was
completed to 100 ml and the pH was adjusted to 6.
The solution was distributed in tubes of 10 mL, then
the nanomaterial was added with a weight of (15,
10, 15 mg), as it was added individually to the tubes
and 4 replicates were made for each weight. Then
the author used the vortex device to mix the samples
and left 24 hours after that we used a centrifuge,
then the samples were filtered and examined with
an atomic absorption device and the percentage of
removal was calculated (Hadavifar et al., 2014).

Statistical analysis

The results were analyzed statistically with
ANOVA-tow way program.

RESULTS AND DISCUSSION

SEM analysis of rGO reductase graphene oxide

Surface studies of the shape and size of rGO
samples were performed by scanning electron
microscopy (SEM) to discover GO reduction with
ascorbic acid and rGO (rGO). The results were well
reduced in graphene oxide GO with ascorbic acid.
After reduction, the reduced graphene oxide rGO
appeared as crumpled nanoparticles. The results are
consistent with previous studies (Abdolalhad et al.,
2013).

AFM analysis of rGO reductase graphene oxide

The AFM image of rGO nanoparticles was
synthesized by GO reduction of graphene oxide
with ascorbic acid, which gave information about

the shape of the rGO nanoparticles and the mean
diameter and roughness. AFM analysis revealed the
three-dimensional shape and average diameter of
the nanoparticles nm) and the AFM image
distribution indicated that the rGO grain size was
129.53 nm.(Gurunathan et al., 2014b) showed that
LAA-rGO was thicker than GO.

Variation of the ability of graphene oxide (rGO) to
remove heavy metal (Arsenic)  from their solutions
arsenic (As) at concentrations of (50,75, 100) mg/l.

Table 1 and Figure 3 showed that graphene oxide
(rGO) in all its concentrations (5,10,15) has the
ability to remove elemental arsenic at concentrations
of (50,75,100) where the highest removal of
nanocarpine oxide was in a concentration of 15 mg
and the lowest removal was at a concentration of 5
mg.

The results of the statistical analysis showed that
when the concentrations of nanomaterials (reduced
graphene oxide) increased, this would led to an
increase in the percentage of removal, as it was
observed that the highest percentage of removal was
at a concentration of 15 mg of reduced graphene
oxide, and the reason for this is due to the increase in
the concentration of the nanomaterial will Increase
its surface area, and thus its adsorption capacity
becomes high (Thomes and Raja, 2006). These
results are consistent with previous studies (Kanel et
al., 2005; Kumar et al., 2014). Through the results of
the current study, it was also observed that the

Fig. 1. SEM micrograph for fabrication of rGO
nanoparticles resulting from the reduction of
graphene oxide with ascorbic acid was a multi-
layer crumpled nanoparticle shape of 13000X
magnification and 5kv voltage

Fig. 2. Atomic force microscopy analysis of reduced
graphene oxide resulting from GO reduction with
ascorbic acid showing three dimensions of
nanoparticles
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highest adsorption was at a concentration of 50 mg
/ l of elemental arsenic. These results are consistent
with previous studies (Sharma et al., 2015;
Mustaqeem et al., 2015), which means that the
percentage of removal decreases with increasing the
initial concentration for the adsorbent.
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