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Evaluating the effectiveness of activated carbon made from
pine cones in removing chromium and cadmium from
wastewater generated by leather tanning plants
Dr. Fatima Alturki

Abstract

With the growing demand for water due to the continuous increase in the world's
population, the problem of providing potable water has worsened. Therefore, it
became necessary to search for new and effective methods of water treatment
using natural materials, while ensuring sustainability and avoiding the depletion
of natural resources.

This research involved the production of activated carbon from pine cones. This
carbon was manufactured specifically for the removal of chromium and
cadmium from wastewater generated by leather tanning plants, which produce
large quantities of pollutants with significant negative impacts, most notably
chromium and cadmium.

After pine cone activated carbon was manufactured, its most important
properties were determined and compared with those of commercial activated
carbon for comparison. The results showed that the pine cone activated carbon
had a density 2.83% lower than commercial activated carbon, and the ash
content in the pine cone activated carbon was 16.3% lower than in commercial
activated carbon. This gives it an advantage in this respect, as the quality of
activated carbon increases with a lower ash content. The iodine value of the
studied carbon was 11.3% higher than that of commercial activated carbon,
indicating that the effective surface area of the pine cone activated carbon is
larger than that of commercial activated carbon, and therefore a larger
adsorption area. Electron microscope images showed a similarity in the
structural composition between the pine cone activated carbon and commercial
activated carbon, and a difference in the average dimensions and diameters of
the pores between the two types. The average pore size of the pine cone
activated carbon was 32.23% smaller, with a significant and clear advantage in
pore density in favor of the pine cone activated carbon. The results showed that
activated pine cone charcoal is able to remove both chromium and cadmium
from the wastewater of leather tanning factories at different removal rates, with
the removal rate for chromium reaching 84.6% and the removal rate for
cadmium reaching 60.6%. These results were close to the removal rates when
using commercial activated charcoal, where the removal rate for chromium
reached 82.3% and the removal rate for cadmium reached 63.3%.

Key Words: Activated carbon - pine cone - removal of chromium and
cadmium - wastewater from leather tanning factories.
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