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Reuse of alum sludge for phosphorus removal from municipal wastewater

Nida Magbool*, Zahiruddin Khan, Aisha Asghar

Institute of Environmental Science and Engineering, School of Civil and Environmental Engineering, National University of
Sciences and Technology (NUST), Sector H-12, Islamabad 44000, Pakistan, Tel. +92 3336261111; email: nidamaqbool26@yahoo.com
(N. Magbool), Tel. +92 3335488553; email: zahirkhan61@gmail.com (Z. Khan), Tel. +92 3435164402; email: aisha.iiui@yahoo.com
(A. Asghar)

Received 9 June 2014; Accepted 22 May 2015

ABSTRACT

In this study, the efficiency of alum sludge for removing phosphorus from synthetic and
municipal wastewater (MWW) was investigated. Orthophosphorus (OP) and condensed
phosphorus (CP) were used as model pollutants. Alum sludge (A and B) from two local
treatment plants was collected, dewatered, dried, and processed before use. Batch experi-
ments were performed to determine OP and CP removal under equilibrium conditions.
Sludge dose, contact time, and pH were optimized for both sludges. Adsorption efficiencies
of OP and CP were determined by using Langmuir and Freundlich adsorption isotherm
models. The maximum adsorption capacity (Q,) for sludge A was found to be 4.86 mg/g
for OP, and 4.21 mg/g for CP at 12 g/L of sludge dose, 90 min of contact time, and pH 4.
For sludge B, Q, was 1.58 mg/g for OP and 4.71 mg/g for CP at 30 g/L of sludge dose,
80 min of contact time, and pH of 5.5. Results showed that pH of wastewater significantly
affected adsorption capacity and better removal was achieved within pH range of 4.0-5.5.
Optimized conditions for sludge A and B were applied on MWW which provided over 90%
of OP and 70-80% of CP removal. Sludge B performed better than sludge A in case of
domestic wastewater. This study concluded that alum sludge as being a great resource for
phosphorus removal from wastewater, and could be applied to streams feeding water
supply reservoirs for prolonged oligotrophic conditions.
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