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Triclosan (TCS), an antibacterial agent frequently used in personal care
products, can be effectively removed from industrial wastewater through adsorption
processes without generating toxic by-products. Column adsorption is commonly
used for industrial applications; however, this method often faces clogging issues,
resulting in the need for large quantities of activated carbon. This study investigated
the conditions affecting TCS adsorption in a batch system using activated carbon
derived from macadamia nut shells (MAC) and using a pulsed bed column to
enhance the lifespan and adsorption efficiency of MAC. The optimal conditions for
batch adsorption were contact time 780 min, initial TCS concentration 20 mg/L,
agitation speed 150 rpm, adsorption temperature 45 °C, and pH 2. Under these
conditions, the maximum adsorption capacity was 119.05 mg/g. The fixed bed
column operation at a flow rate of 10 mL/min, TCS intial concentration of 60 mg/L
and bed column height at 10 cm gave the highest adsorption capacity of 34.94 me/g,
with an exhaustion time of 1,950 minutes. By contrast, the pulsed bed column
involving the removal of only 6 cm had an extended lifespan of 5,280 min and
increased the adsorption  capacity to 62.60 meg/g.-The XTM analysis on clogging
conditions confirmed that pulsed bed column adsorption significantly improved the
longevity and efficiency of TCS removal using activated carbon derived from MAC.
These findings demonstrated that MAC-derived carbon was a viable and effective
adsorbent for TCS removal from wastewater generated by the personal care product
industry.
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