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CHADARUT ANAN : ERFECTS OF SALINITY ON THE NITROGEN AND PROSPHORUS REMOVAL OF A
3-STAGE PHOREDOX ACTIVATED SLUDGE PROCESS. THESIS ADVISOR ; PROF. THONGCHAI PANSWAD, Pu.D.
218 pp. ISBN 974-637-971-2

The objective of this research was to study the effects of salinity on nitrogen and phosphorus removal in a -
3-Stage PHOREDOX (anacrobic/anoxic/acrobic) activated sludge proocss. Two sets of model were established. The
first was run without inoculated halophilic bacteria from a non-chloride domestic wastewater treatment plant and other
was run with inoculation halophilic bacteria from tannery wastewater treatment plant which had high salinity
characteristics, The latter seed was fed with nutrients and sodium chloride (NaCl) using the baich process. Both
models were tested to compare the efficiencies by varying the NaCl concentration from the control condition (0 g/) for
the first model to 5, 10, 20, and 30 gfl, respectively, for both models. After each system had reached the steady state
and ail data had been completely collected, it was further shocked with a very high amount of 70 g/l of NaCl for four
consecutive days to study the capability of bacteria before being allowed to retum to the original stage.

When the salinity incroased from 0 to 30 g/l , the chemical oxygen demand (COD) removal cfficiency of
the non-acclimatized bacteria decreased from 96.5 to £4.7, 84.0, 73.6, and 60,0 percent, and the total nitrogen removal

efficiency decreased from 87.7 to 80.4, 75.8, 69.5, and 66.9 percent, respectively, For the NaCl-acclimatized system,
the COD removat efficiency decreased from 96.5 to 87.1, 84.0, and 73.6 percent, and the total nitrogen removal
decreased from 88.8 to B6.1, 72.5, and 71.2 percent as the salinity increased form 5 10 30 g/l, respectively. The
decrease in specific nitrification and denitrification rates (SNRs and SDNRs) of each run supported the phenomena of
decrease in the total nitrogen removal efficiency. On the contrary, the specific oxygen uptake rates (SOURSs) increased
as the salinity increased since the high difference of salt concentrations between inside and outside cells forced them to
use more energy to mamtam cytoplasmic membranc. The phosphorus removal in this smdy was not as high as reported
elsewhere, mo&ﬁly because of the sensitivity of, poly-P bacteria to the high salt concentration. And the phosphorus
removal efficiencics when the salinity increased were not so much different. The obijective of working with the
different seeds was to compare how much time they ook 1o reach the steady state. When the salinity increased form 5
o 30 g/l, the acciimated seed system took from 15 to 12, 10, and 8 days, respectively, but the non-acclimated seed
system ook more time, from 10 days of the control system (0 g/) to 15, 20, 20, and 20 days, respectively. For
experiments of higher initial chloride condition when the systems were shocked, the system could get better efficiencies
with barcly cells washed out. The NaCl-acclimatized bacteria nccded less time to recuperate (ﬁ;om 51t 6. 4, and 4

'dhys) than the non-acclimatized bacteria (which needed from 10 days of control system to 8, 6, 5 and 5 days,
respectively). This indicates the acclimatization to salinity of microorganism in the reactor.

We can conclude that the NaCl-acclimatized system had higher removal efficiencies, higher rates of

treatment, higher ability to work when shocked with the high chioride dose and took less time to recover.
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