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Two experimental set-ups were investigated to study the effects of temperature and its changes in the 
mesophilic range on biological phosphorus removal. Two automatic temperature-controlled SBR reactors of 16.8 I 
capacity with V(:V0 ratio of 2:1 were run as the anaerobic/aerobic process. The 12 hours cycle time consisted of 290 
minutes anaerobic phase, 360 minutes aerobic phase, 60 minutes sedimentation and 10 minute withdrawal phase. A 
11.2 I. synthetic wastewater which had 300 mg/l COD and 15 mg/l p was fed to the system in the first 5 minutes of 
anaerobic phase. Excess sludge was withdrawn at the end of aerobic condition to get an approximate 10 days SRT.

The first experiment, consisting of 5 runs, revealed that phosphorus removal efficiency decreased at higher 
temperature. At the 20, 25, 30, 32.5 and 3 5 °c  steady state conditions, the 97, 58, 40, 28 and 20 % of p removal 
efficiency and 14.8, 10.4, 8.2, 6.2 and 3.4 % of p content in MLVSS were found, respectively. This showed that PAOs 
proliferated better at lower temperature. The COD removal efficiencies were 98, 97, 99, 93 and 91 %, respectively. At 
20-30°C, COD was mainly removed in anaerobic phase, whereas at 3 5 °c  large portion of COD was removed in 
aerobic phase. MLSS and MLVSS at the said temperatures were 2003, 1658, 1210, 1040 and 783 mg/l. and 1281, 
1266, 957, 853 and 640 mg/l, respectively. It was also observed that the temperature affected the sludge settleability 
as well, which can be shown by the SVI of 50, 36, 52,166 and 260 ml/g, respectively.

After the first experiment or the steady state study at the said temperatures, four subsequent experiments, 
i.e. sudden(shock) increase, gradual increase, gradual decrease and sudden(shock) decrease of temperature, were 
studied. เท the temperature-shock experiments (in the range of 20-35°C) 1 the temperature was changed by 5°c at a 
time and maintained at such value for 10 cycles before moving to the next 5°c higher/lower level. For the gradually 
temperature-changing pattern, the temperature was changed 1°c a day. It was found that the p removal efficiency 
decreased when the temperature increased, and p removal was not found when the temperature was suddenly raised 
from 30°c to 35°c. The removal efficiency of p slightly increased when the temperature decreased by 1°c a day. 
It was also found that PAOs could acclimatize to sudden drop of temperature, resulting in higher P-release and 
P-uptake, especially at 20°c.
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