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Summary
This study included four main axes, which are:

First / preparing nano-carbon from a cheap and environmentally friendly
raw material, which is the leaves of the Sidr plant (fallen) and comparing
it with commercial carbon (TG), as it was diagnosed by different
techniques, and the results showed that the prepared carbon does not
contain any active group through a spectrum of (FT-IR), the results
confirmed that the prepared carbon contains nanoparticles, and this was
shown by the results of the (XRD), as the average diameter of the
particles ranged between (9.94-22.96) nm for the model (TG,), and it
contains a good percentage of carbon amounted to (83.0%) according to
(EDX) results, and it also confirmed that it contains large pores according
to the results of (SEM) and with a high surface area (816.13) m’.g"
according to the results of the surface area analysis (BET).

Second / the preparation of some nanomaterial's such as silver
nanoparticles (Agnps) and magnetic iron oxide nanoparticles (Fe;Ognnps)
in environmentally friendly ways, and considering them as additives to
the nano-prepared activated carbon to improve some of the physical
properties and biological activity of the prepared nano-carbon (TG;), and
the diagnosis of each of them by a number of Technologies such as
(FT-IR, TEM, BET, SEM, XRD, EDX) showed the properties and
topographical features of the prepared nanomaterial's in terms of crystal
level, particle size, pore shape, elemental analysis, etc., as well as
magnetometer (VSM). The nano-carbon (TG,) (the prepared activated
carbon) was loaded with nano silver in the first time (TG;) and a mixture
of nano silver and magnetic nano iron oxide in the second time (TG3).
The adsorption efficiency of the prepared nano-activated carbon was
(90%) and for nano silver It (79.5%) and for magnetic iron oxide

nanoparticles (71.3%).



Third / Determining the optimal conditions for adsorption of some heavy
elements and chemical pesticides under study, in terms of the range of
concentrations used of the adsorbent and the amount of adsorbent needed
to reach equilibrium, as well as studying the effect of temperature, pH
and contact time on the adsorption of organic and inorganic pollutants.
The results of the study showed that the optimum conditions for the
adsorption of these materials are at a concentration of (10 mg/L) and at
the natural acidity function (pH") for the adsorbent materials, and it was
found that the best weight of nano-activated carbon is (0.1g), and the time
required to reach equilibrium was (60) min, as the results showed that the
adsorption efficiency for all adsorbents decreases gradually with
increasing temperature. It was observed that (298) Kelvin is the best
temperature for adsorption.

Fourth / the study included the application of a number of adsorption
isotherms (Lanckmayer, Freundlich, and Temken), calculating the
thermodynamic functions of adsorption, and studying the kinetics of the
adsorption system (imaginary first-order equation, imaginary second-
order equation, alpha-euge equation, and implicit molecular diffusion
equation) on the new nano-adsorbent material prepared from sources
Primary botanical (leaves of Sidr plant).

In addition, this study included many measurements, which is a study
of some physical properties of the prepared nano-carbon. It was found
that the prepared activated carbon possesses properties and advantages
comparable to commercial activated carbon, which can be used in many
industrial and medical applications. The antibacterial activity was also
measured for all samples using two types of bacteria, which are positive
bacteria (Staphylocous aurous) and negative bacteria (E.coli). Using the
method of (inhibition zone) and measuring the inhibition of bacteria

obtained after (24) hours by measuring in millimeter units, the model
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(TG;,) showed high sensitivity against bacteria compared with other
models In addition the magnetic properties of the model (TG;) containing
magnetic nano-iron oxide (Fe;Osvnps) were studied using the method
(VSM). Which facilitated the calculation of the thermodynamic functions
of adsorption at equilibrium, the values of (AH) showed that the
adsorption of all materials under study emit heat (negative), and that the
values of change in free energy (AG®) occur spontaneously (negative),
and the results also showed that the entropy values The randomness(A S°)
is negative. The study also included the testing and application of the
isotherms (Freindlich, Lanckmeyer, and Temken) on practical adsorption
data for the materials under consideration. The study results gave linear
relationships and good correlation coefficients in all the studied cases.
Adsorption was studied in three different acidic media, including the
natural pH (pH') for each adsorbent, as well as at the pH (4&9) for
chemical pesticides. The heavy elements were at pH (7&9) in addition to
the normal pH for them, with all other conditions remaining constant.
higher turn of adsorption in basal media, In contrast to chemical
pesticides, we note that the adsorption process on the surface of activated
carbon in acidic media is higher than its adsorption in neutral media and
at the normal pH (pH") and higher than its adsorption in alkaline media.
The study included adsorption of each of the following heavy elements:
(Cd, Pb ) and the following chemical pesticides: (DIF, FRT, GOL, TRF)
on the surfaces of adsorbents (for nano-scale activated carbon) (TG, TG,
TG,, TG;). The results indicated that the percentage of adsorption of
chemical pesticides and heavy elements increases in the order: (Cd> Pb>
DIF> FRT> GOL> TRF) as for the adsorbents under study, the
adsorption efficiency increases according to the following order:

TG> TG> TG>TG; .



and through our observation in general in the values of high adsorption
efficiency and capacity at concentrations and degrees We deduce that the
study of the adsorption process is more efficient and sensitive at low
temperatures, which represent normal environmental conditions, which
gives us economic support because there is no need to provide industrial
units for its completion, in addition to its efficiency in low concentrations
that make it more important as the most risks of contamination with
chemical pesticides and elements Heavy lies in its low concentrations due

to non-discrimination and avoidance by the consumer.
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