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ABSTRACT

The primary objective of this research was to study the factors affecting phosphorus
solubility using low molecular weight organic acid from wastewater sludge treated by alum, ferric
chloride, polyaluminiumchloride and sludge from a water treatment plant. The experiments were
designed to study the efficiency of phosphorus removal by using various substances as
coagulants, form of phosphorus contained in treated-sludge and the factors affect phosphorus
solubility by organic acid (citric and acetic acid) and inorganic acid (sulfuric acid) when the
concentration was lower than 0.1 M,

For wastewater treatment experiments, all substances used as coagulants showed the
efficiency of removing PO,-P from wastewater was more than 90%. Most of the phosphorus
found in treated-sludge was in the ortho-phosphorus form. Chemical sludge that was treated by
alum, ferric chloride, polyaluminiumchloride and sludge from a water treatment plant contained
6.7, 5.7, 7.9 and 1.3 mg-p/g-sludge respectively.

The factors, which were considered to be the factors effecting phosphorus solubility,
were the dosage of metal sludge, contact time and acid concentration. The result from the
experiments showed the same performance in either organic acid or inorganic acid. Phosphorus
solubility decreased with the increase of the amount of chemical sludge, which depended on

sludge type and type of acid solution. Equilibrium time for the reaction between citric acid 1 mM



and chemical sludge 0.1 g occurred after 50 hours of contact time. The phosphorus solubility was
proportionate to acid concentration. As the same condition such as the same initial pH of acid
solution and used 0.1 g-sludge, the result showed that citric acid made the phosphorus more

soluble than sulfuric acid and acetic acid respectively.





