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Abstract
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Abstract:

This study was to investigate the effects of temperature and ratios of acetic acid
and propionic acid on biological phosphorus removal (BPR). Temperatures of 10, 20 and
30°C were designated for experimental operations. Each temperature was experimented
by using two sequencing batch reactor (SBR) systems. The first SBR (Ac-reactor) was
initially fed with acetic acid and nutrient broth, then, Ac:Pr ratios were adjusted from
100:0 to 75:25 and 50:50. The second SBR (Pr-reactor) was initially fed with propionic acid
and nutrient broth, then, Ac:Pr ratios were adjusted from 0:100 to 25:75 and 50:50.

At lower temperature (10°0), phosphorus removal efficiencies were higher than
90% in both reactors while Ac:Pr ratios affected the efficiencies insignificantly. However,
the mixture of acetic and propionic acids provided more intracellular phosphorus content
than the feed with only acetic acid or propionic acid. That is, phosphorus contents of 5.9
% (dry weight) was found in the Ac:Pr ratio of 100:0, then, increased to 9.9 and 9.6 % (dry
weight) when the Ac:Pr ratios were 75:25 and 50:50, respectively. As well as, phosphorus
content of 6.4% (dry weight) was found in the Ac:Pr ratio of 0:100, then, increased to 8.9
and 9.5% (dry weight) when the Ac:Pr ratios were 25:75 and 50:50, respectively. In case
of temperature of 20°C, phosphorus removal efficiencies were in the ranges of 52 - 57%
in Ac-reactor and 50 — 80% in Pr-reactor, the highest efficiency of which occurred in the
experiment with Ac:Pr ratio of 0:100. Obviously, the variation of Ac:Pr ratios did affected
on phosphorus content in this experimental temperature of 20°C. That is, intracellular
phosphorus content increased when propotion of propionic acid was raised. For 30°C
experiment, phosphorus removal efficiencies were in the ranges of 50 — 62% in Ac-reactor
and 60 — 78% in Pr-reactor. The effect of Ac:Pr ratios variation on phosphorus removal

efficiencies was not clearly distinguished. The higher efficiencies of both reactors were
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found in the experiments with Ac:Pr ratios of 75:25 and 25:75 in Ac-reactor and Pr-reactor,
respectively. Also, intracellular phosphorus contents were not clearly related to the
variation of Ac:Pr ratios in this temperature. Nevertheless, phosphorus contents found in
Pr-reactor were higher than those in Ac-reactor, which possibly indicated more PAOs or

less GAOs or both.

In conclusion, experimental temperature presented the most influence on
biological phosphorus removal. That is, lower temperature could enhance better
phosphorus removal efficiency. Especially, temperature of 10°C in this study showed
high phosphorus removal efficiencies in every Ac:Pr ratios. In order to enhance BPR at
this temperature, the mixture of acetic and propionic acids could be the approach. In
case of higher temperatures of 20 and 30°C, the Ac:Pr ratios containing more propionic
acid propotion should be recommended. As well as, the acclimatization with the feed
containing only propionic and nutrient broth can be another option for expectation of
more PAOs over GAOs in the system. However, high phosphorus removal efficiency

similar to those in 10°C operation could not be anticipated.

Keywords : Biological phosphorus removal, Volatile fatty acid, Phosphorus accumulating
organisms, PAOs, Glycogen accumulating organisms, GAOs, Glycogen,

Polyhydroxyalkanoates
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