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Phosphorus Removal from Wastewater Using Dried Rambutan
Peels in Continuous Fixed-Bed Adsorption Column
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Abstract

The purpose of this research was to study the adsorption efficiency of
phosphorus from wastewater using dried rambutan peels in fixed-bed continuous column.
The effects of flow rate, adsorbent bed depth and initial concentration were investigated.
The results showed that lowering in flow rate and initial concentration of standard
phosphorus, and increasing in adsorbent bed depth increased the breakthrough time. That
was because of the more contact time between solution and adsorbent. It was noted that
the optimum condition that led the highest breakthrough time (92.5 minutes) was 20
centimeters adsorbent height, 2 inches column diameter, 5 mL/minute flow rate, 25 mg-
P/L in initial concentration, and 240 minutes flow time. The depth of mass transfer zone
was 1230 centimeters. Maximum adsorption percentage for standard phosphorus and
wastewater were 64.62 + 2.28 and 58.51 + 1.91, respectively. A little deviation from the
experimental result was found since many substances in wastewater could be adsorbed
by rambutan peels also. The data was fitted to the Thomas model (° = 0.9282 + 0.110)
with A and B constants were 1.047 + 0.983 and 0.087 & 0.071, respectively. In addition, pH
of the effluent solution was lower by 44% compared with the influent solution. Flowing
throughout the cotumn packed with dried rambutan peels did not affect to the pH of
wastewater, because the pH of effluent solution was closed to that of wastewater. The
results from this study were suitable for estimating the adsorption efficiency of
phosphorus in continuous column by using dried rambutan peels. In conclusion, dried
rambutan peels were useful adsorbent for treating phosphorus from wastewater.

Moreover, treatment sludge, which has plenty of plant nutrients, could be buried as a
fertilizer.

Keywords: Rambutan peels, Phosphorus, column adsorption
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