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Abstract

This research included the preparation of a type of activated carbon from
fallen leaves of eucalyptus trees in the forests of the city of Mosul, which
was identified using (FTIR, BET, SEM, EDX, XRD) techniques. This
carbon was applied to the process of removing four di-azo dyes that were
prepared in our laboratories from the reaction of para- and meta-
phenylene di-amine as a central part of the di-azo dye, then attached to
the two sides with two molecules (resorcinol) or meta-aminophenol.

This study aimed to test the effect of the linearity of the dye structure on
the adsorption efficiency. The spectrophotometric method was chosen to
estimate the adsorption efficiency by making a calibration curve for each
dye at its (Amax) value for each dye.

Optimal conditions for adsorption were studied, such as the effect of the
amount of adsorbent (dose), the effect of the initial concentration of the
dye, contact time and the effect of temperature. The study showed that the
best quantity of prepared carbon used is (20gm/L) in a range of initial
concentration that ranged between (35-192mg/l) and at a range of
temperatures ranging between (293-333k°). The study showed that The
best time for equilibrium ranged between (70-80) minutes, and for this
reason, the time (80) minutes was chosen to test the subsequent studies.

Eight different isotherm equations were applied to the practical results of
adsorption: Freundlich isotherm, Langmuir, Dubinin-Radushkevich (D-
R) isotherm, Tempkin isotherm, Halsey isotherm, Harkins-Jura (H-J)
isotherm, Flory-Huggins (F-H) isotherm and Fowler-Guggenhein (F-G).
The results showed that application of the eight isotherms on the practical
data of adsorption gave linear relations when only applied on Freundlich
and Helsey isotherms. That means they are applicable to the experimental
results of the adsorption system under study (R*=0.9999 to 0.959), which
confirms that adsorption mostly takes place in the form of several layers
and on a porous surface of heterogeneous energy, and this is consistent
with Identification of carbon prepared by (SEM, XRD) technology.

The research also included a thermodynamic study. The thermodynamic
functions AS® , AH , AG® were calculated at one concentration and at
several temperatures. The experiment was repeated at several
concentrations. Results showed the following :-
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The values of equilibrium constant (K) decreases with increasing
temperature. This is agree with the physical nature of the adsorption
process.

The values of the thermodynamic functions proved that adsorption
system under consideration are spontaneous, the forces dominate the
connection between the dye molecules and the active sites on the carbon
surface are physical in nature. The adsorption process leads to a less
random order at a concentration of 35 mg/L, while at higher
concentrations the results were more random order for all dyes (D1, D2,
D3 and D4). This can be attributed to the fact that increasing the
concentration increases the number of remaining molecules in the dye
solutions, thus increasing the randomness of the system, especially after
equilibrium.

The second part of this research was achieved by using the prepared
carbon to study the efficiency of adsorption of methylene blue. All the
previously mentioned tests were repeated. The results obtained were of
the same trend and the direction of change of the four dyes, except for the
amount of carbon (dose) which was (30 gm /L). Adsorption isotherms
were applied over a range of concentrations from ( 9-160mg/1) and at one
temperature ( 293k °).

The Freundlich isotherm was a better fit than the Langmuir isotherm to
the experimental results of the MB, while the (F-H) isotherm was more
applicable than (F-G). The free energy of the methylene blue-carbon
system was calculated using the FH isotherm. It is (AG°=-104.54)
K.J/mol, which proved that the process of Spontancous adsorption
bonding energies were calculated from the FG isotherm was (8.339) .

Two kinetic models were fitted to the experimental data, namely, the
pseudo first order and pseudo second order, on the practical data of the
studied systems. The results showed that the application of the pseudo
second-order model had a value of (R2 = 0.9996), and the calculated
value of qe matched (90.90), the practical ge value (90.49).
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