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Abstract

A green biogenic resource, Gastropod shell (GS), was used as the reactive material in a column
reactor to develop a double pronged approach for the management of aquaculture wastewater
(AQW). The GS was used to capture and recover phosphorus (P) from AQW, for reuse as
fertilizer cum soil conditioner, and for the remediation of AQW for safe discharge. The Kinetics
and equilibrium isotherm parameters of the P-recovery process were derived in a batch process
and the time-concentration profiles of the P-recovery process and the ability of the process to
remediate AQW were evaluated in a column reactor, over a period of 30d. The batch kinetic
analysis showed that the P recovery occurred via mechanism controlled by either chemisorption
or ion exchange. Significant amount of the total P loaded (Pi, = 50.71g) into the column reactor
was captured (Pags = 37.18g) in the GS matrix. The values of the P-sorption-yield (Py, = 73.32%)
and the maximum-P-uptake (Qmax = 185.9mg/g), obtained from the column reactor, showed that
the capacity of the GS for P was high and the capacity was not exhausted at the end of the 30d.
The values of the thermodynamic driving force (AG (kJ/mol) < 0) showed that the precipitation
of phosphate, as calcium mineral, contributed to the P-recovery process. Despite the deposition
of extraneous matters, as confirmed by the SEM, on the GS, the non-appearance of diagnostic
peaks in the X-Ray diffractogram of the spent GS showed that amorphous calcium phosphate
mineral was formed on the GS.
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