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Application of chitosan cellulose composite for removal of heavy metal

in continuous system
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ABSTRACT

This project studied the possibility of using chitosan-cellulose to remove the heavy metal from
wastewater in continuous system. Cellulose was prepared from coconut fibers via hydrolysis and treated
with a basic solution, then the chitosan-cellulose was formed in a bead shape. The obtained chitosan-
cellulose was characterized by Fourier transform infrared spectroscopy (FTIR). The FTIR spectrums showed
the interaction between chitosan and cellulose molecules. The heavy metal adsorption was performed in
continuous system. The chitosan-cellulose beads were packed in a stainless steel column of 2.5 cm
diameter and the bed height was 5 cm. Chromium was selected as the representative of heavy metal. The
1 ppm chromium solution was introduced to the bottom of the column using diaphragm pump. The feed
flow rate was varied to 2, 3 and 4 L/h. The samples were collected from the top of column at different
time.  The concentration of chromium was determined by colorimetric method using UV-VIS
spectrophotometer at the wavelength of 540 nm. The results showed that the efficiency of chromium
adsorption was significantly affected by the feed flow rate. The adsorption time to maintain the
concentration of chromium below 0.25 ppm was 120, 80 and 60 min for the flow rate 2, 3 and 4 L/h,
respectively. This study suggests that the synthesized chitosan-cellulose is effective and feasible adsorbent
to remove heavy metal in continuous system and having concentration under the legal limit. Moreover,

the used chitosan-cellulose beads can be separated from the process for further regeneration or disposal.

Keyword: Chitosan, Cellulose, Adsorption of heavy metal in continuous system




