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Table 1 Concentrations and proportions of different phosphorus species in sludge from
three different sewage treatment plants
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Fig. 1 Phosphorus fractions in tested sludge samples from
three sewage treatment plants
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Fig. 2 Total phosphorus concentrations in the supernatant of

sludge samples collected from three sewage treatment plants at

different temperature
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Fig. 4 Effect of pH on phosphorus release from sludge in Gaobeidian., Xiaojiahe and Qinghe sewage treatment plants
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Fig. 5 Effects of different EDTA concentrations on phosphate or total phosphorus release from sludge samples
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plants
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Abstract In this study, the sludge samples were collected from three sewage treatment plants of Beijing. The
standards-method of measurements and testing program (SMT) was used to analyze the phosphorus species and
composition in three samples, and the pretreatment methods of thermal hydrolysis, acid/alkali digestion and
EDTA addition were used to investigate the release rate of the phosphorus. The results indicated that inorganic
phosphorus was the predominant faction, which accounted for 71.7%~89.3% of the total phosphorus, and non-
apatite was the main species of inorganic phosphorus, which accounted for about 50%. Thermal hydrolysis
pretreatment at 50 °C could result in the release of over 50% total phosphorus from the tested sludge samples.
The release rate of total phosphorus at acidic or alkaline conditions was higher than that at neutral conditions,
the highest release occurred at pH 4 with about 40% total phosphorus. Under alkaline conditions, a large amount
of non-apatite inorganic phosphorus could release from the sludge samples. EDTA Addition could lead to a
higher release rate of apatite inorganic phosphorus than non-apatite inorganic phosphorus. Reasonable
conditions for phosphorus release in combination with phosphorus species were conducive to the increase of
phosphorus release rate in sludge samples.

Keywords release rate of phosphorus; phosphorus species; SMT method; low-temperature pyrolysis; EDTA
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