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The Adsorption of Malachite Green Dye

Using Biochar from Bagasse
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Abstract

The purpose of this research was to prepare and characterize biochar from
sugarcane bagasse, a community waste material. The prepared biochar sugarcane bagasse
was applied as an absorbent material for Malachite Green dye (MG) treatment in
wastewater by adsorption. Biochar from bagasse was prepared by burning bagasse
powder in an anaerobic state at 450 °C for 3 h. The morphology of the biochar sorbents
from bagasse was determined by X-ray diffraction (XRD) and scanning electron microscopy
(SEM). The functional groups were studied by fourier transform infrared spectroscopy
(FT-IR). Biochar from the prepared bagasse was applied as an adsorbent to remove
malachite green dye from wastewater. The effects to be studied are the amount of
adsorbent, dye concentration, adsorption period, and acid-base conditions (pH). The
results showed that, using the SEM technique, the surface characteristics of biochar from
bagasse were rough and higher porosity than normal bagasse. Confirmation of main
functional groups by the FT-IR technique. Biochar from the prepared bagasse was
applied as an adsorbent to remove malachite green dye from wastewater. As a result
of malachite green dye adsorption, it was found that when the amount of adsorbent
and the pH value increased, the dye adsorption efficiency increased, while increasing
the dye concentration resulted in a decrease in the dye adsorption efficiency. Biochar
from bagasse has a dye adsorption efficiency (97.11%) higher than regular bagasse
(94.96%). In addition, the results of the reuse test showed that biochar from bagasse
could be reused more than five times with a dye adsorption efficiency higher than
80.00%. This research can be used as a guideline for waste material modification. In

agriculture, it can be used as an adsorbent material for wastewater treatment.
Keywords: Bagasse, Dye stuff, Adsorption, Malachite green, Biochar
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