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Summary

The current study included the preparation of a number of green and
retrievable adsorbents using eco- friendly raw materials like kaolin clay( KC)
and date seed (DS). Two types of composites (clay-biochar) were prepared, the
first was physically prepared, by mixing KC with DS powder at a ratio of 3:1 by

weight, followed by activation at 600 °C for 1h while the second was prepared

chemically, through mixing the KC with DS using zinc chloride as an activating
agent at a ratio of 1:3:2 by weight, followed by activation at 500 °C for 1h. To
identify the prepared composites, various techniques were used, including
Brunauer-Emmett-Teller (BET) specific surface area and pore size distribution,
field-emission scanning electron microscope (FESEM), emission electron
microscopy (TEM), X-ray spectroscopy (XRD), Fourier transform infrared
spectroscopy (FT-IR), and thermogravimetric analysis (TGA). The surface area
of the resulting composite was 59.88 m?/g, compared to 541.43 m?*/g for the
chemically prepared composite. The ability of the prepared composites to
remove some organic pollutants was tested by testing the possibility of
removing methylene blue dye and Eriochrome black-T dye, as well as,
rifampicin drug from their aqueous phases using the as-prepared adsorbents. The
study also tackled the removal of lead (II) ions and chromium (VI) ions from
their aqueous solutions, as they are considered inorganic pollutants. Using both
composites, factors affecting the adsorption process of each pollutant were also
studied by batch method, and the optimal values for them were determined, such
as the effect of the solution’s pH, initial concentration of the pollutant, amount
of the composite used, temperature, and contact time. By utilizing the physical
composite (KC-BC), the maximum adsorption removal of methylene blue and
Eriochrome black-T reached 99.43% and 95.20%, respectively, at pH 10.0 for
methylene blue and pH 2.0 for Eriochrome black-T using 50 ml of a 100 mg/L
solution for both dyes. The optimal amount of composite is 0.2 g in a time of

120 min for the methylene blue dye and 0.25 g and a time of 180 min for the



Eriochrome Black-T dye. While the highest removal percentage for rifampicin
was 93.43% at pH 2.0, using 20 ml of a 100 mg/L solution of the drug, and an
amount of 0.2 g was applied over a period of 30 min at a temperature of 25 °C.
As for the adsorption process of heavy metal ions, it took 210 min at a
temperature of 35 °C, and initial concentration of 100 mg/L and volume of 50
ml for both ions. The maximum removal percentage of lead (II) ions was
95.62% at an acidic pH 5.0 using 0.3 g of the composite. While the highest

percentage of removal of chromium(VI) ions was 21.97% at acid pH 2.0 and

using 0.1 g of the composite. However, the chemical composite (KC-DS-

ZnCl,) showed higher effectiveness than the physical composite (KC-DS) in

removing organic and inorganic pollutants from their aqueous solutions. The
highest percentage of adsorptive removal of methylene blue dye at pH 10.0 and
Eriochrome black-T at pH 2.0 reached 99.75% and 95.73%, respectively, using
a solution of 300 mg/L with a volume of 100 ml, the amount of the composite
was 0.15 g, and a time of 120 min at 25 °C for each. The highest removal rate of
rifampicin was 98.30% in an acidic medium (pH-2.0) using 20 ml of a 100 mg/L
solution of the drug and 0.1 g of the compound over a period of 60 min at 25 °C.
The highest percentage of adsorption removal of lead(IT) and chromium(VI) ions
reached 97.65% and 95.65%, respectively, under the same conditions as their

removal from the physical composite, with a time of 180 min.

The process of removing the mentioned pollutants was also studied using
the two composites in the separation column (continuous method), and the
removal of pollutants with the batch system was more effective than the
continuous system due to the differences in the conditions of the applied process

during the removal process.

Both composites were used in practical application to remove the
contaminants under study from the river and well water used in their

preparation. The results indicated the possibility of removing dyes, rifampicin,



and chromium(VI) ions from river and well water, with removal rates close to

laboratory models which used distilled water.

The study also included a study of the kinetics and isotherms of adsorption
of the organic and inorganic pollutants using both composites. It was noted that
the results of the adsorption of these pollutants using both composites were more
consistent with the Langmuir adsorption isotherm and pseudo-second order

kinetics.

The two used composites were reactivated in multiple ways and showed
good ability to be reused more than once, with a difference in the number of
times the possibility of reactivation as it depends on the effectiveness of the
prepared composite. Thus, this method is practical, economical and

environmentally friendly.
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