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This study includes the preparation of graphene oxide (GO) by using
the modified Hummer method, as well as preparation (polyvinylpyrrolidon
/ acrylic acid) (PVP/AAc) cross-linked hydrogel , and the preparation the
(graphene oxide / polyvinylpyrrolidone / acrylic acid) (GO/PVP/AAC)
composite hydrogel by the free radical copolymerization in the presence of
the Methylene-Bisacrylamide (MBA) as crosslinker and potassium

persulfate (kps) as the initiator.

The structural and surface characteristics of the prepared materials
were studied and analyzed using various techniques such as Fourier
transform infrared spectroscopy FT-IR , X-ray diffraction XRD, Field
Emission Scanning Electron Microscopy (FE-SEM), Thermal gravimetric
analysis (TGA)

The composite hydrogel prepared was used to study the adsorption
Two dyes , the Malachite green (MG) ,and the Rose Bengal (RB) from
their aqueous solutions in order to determine the surface activity of this

composite and the possibility of using them as an adsorbent surface.

The UV-Vis spectroscopy was used to determine the adsorbate
amounts. The results showed that the adsorption isotherm of (MG) was of
the L type, and the dye of (RB) was S type, according to (Giles
Classification) . also The results showed that the adsorption process
isotherms on the surface of The composite hydrogel was followed by a
freundlich model for both Two dyes. The adsorption capacity on the

adsorbent surface of (MG) was greater than that of (RB).

The effect of temperature change on the adsorption process has been
studied. The results showed that the adsorption of the dyes from the
aqueous solutions on the surface of the composite hydrogel decreases with

the increase in the temperature. This indicates that the adsorption process is
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(Exothermic process) and that the optimum temperature of adsorption of
the dyes from its aqueous solutions is15°c, The thermodynamic functions
were calculated in order to achieve a better understanding of the adsorption

process, and the results were interpreted accordingly.

The effect of changing the acidic function on the adsorption of the
two dyes was studied on the surface of the composite hydrogel . The results
showed that the amount of adsorption of (MG) dye increased when the
acidic function was increased, The maximum adsorption was at (pH=10).
As for the dye of (RB), the amount of adsorption increases when the

decrease in acidic function where the greatest adsorption at (pH = 3).

The effect of ionic strength on the adsorption of the two dyes from
their aqueous solutions was studied. Various weights were used from the
salts (KCI, NaCl, CaCO3). Where the results showed that the amount of
adsorption of (MG) dye increases with the increase concentration of
calcium carbonate salt in the solution, while the amount of adsorption of
(MG) dye decreases with the increase concentration of sodium chloride and
potassium chloride in the solution. The results showed that the amount of
adsorption of (RB)dye decreased with the increase concentration of
calcium carbonate salt in the solution, while increasing the amount of
adsorption of (RB) with increased concentration of sodium chloride and
potassium chloride in the solution.

The adsorption kinetics study was also conducted. The results
showed that the process of adsorption of the two dyes on the surface of the
composite hydrogel followed pseudo-first order and pseudo-second order
and. The results showed that the pseudo-second order equation applied to

most adsorption systems.
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