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Biological phosphorus removal (BPR) was first used at a few water resource recovery
facilities in the late 1960s. A common element in EBPR implementation is the presence
of an anaerobic tank (no nitrate and oxygen) before the aeration tank. In the next
aerobic phase, these bacteria can accumulate large amounts of polyphosphate in their
cells and phosphorus removal is said to be increased. The group of microorganisms that
are largely responsible for P removal are known as the polyphosphate accumulating
organisms (PAOs).

One of the options to remove phosphorus is to utilize bacteria from nature, besides being
easy to obtain and inexpensive. The application of bacteria from sediment and seawater
was able to reduce phosphorus in wastewater. In this study, for screening salt-tolerant]
phosphorus accumulating organisms (PAOs) and investigating the P release and uptake
of the organisms in saline wastewater. The samples used were sediment and seawater
from Yamaguchi Bay, Yamaguchi, Japan. Sediment and seawater added 150 mL of]
artificial saline wastewater with media (anaerobic media). The samples were then
cultured and given feed media every three hours day at 25 °C and shaken at 140 rpm.
The hydraulic retention time of the cultivation was 16 h and 8 h under anaerobic and
aerobic conditions, respectively. 10 sponges made of polyurethane with dimensions of 2
cm were put in Erlenmeyer flasks and was used as a bio-carrier surface for
microorganisms to adhere to. Water was passed over the sponge surface to acclimatize
the microorganisms growing outside the sponge as well as within its pores, ensuring
sufficient growth surface. The cultivation duration was 112 days. Batch experiments
were conducted over 98 days in solutions with a salinity of 3.5% and P concentrations
of 1, 5, 10, and 20 mg-P/L.. The P-uptake ability of microorganisms increased by
increasing P concentration from 1 to 20 mg-P/L. A high P removal percentage with an
average of 85% was obtained at 10 mg-P/L after day 56. The uptake and release of P
were observed in saline wastewater, signifying that salt tolerant PAOs could grow in the
saline solution. Bacterial screening by isolation and sequence analysis using 16S rRNA|
demonstrated that two cultivated strains, TR1 and MAS3, had high similarity with
Bacillus sp. and Thioclava sp. EIOx9, respectively. The colony morphology analysis
showed that the colonies of TR1 were rod-shaped, milky-colored, round, shiny-viscous,
smooth with a defined margin, while colonies of MA3 were cream-colored with smooth
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surfaces and raised aspect. The TR1 was gram-stain-positive with approximately 6-10

um long and 1.2 pm wide cells, and MA3 was gram-stain-negative with about 0.9 pm
long and 0.5 um wide cells. The results demonstrated the involvement of Bacillus sp.,
and Thioclava sp. in the release and uptake of P, owing to their ability to grow in saline
wastewater.

Furthermore, Bacillus sp. (TR1) and Thioclava sp. (MA3) were assessed for their abiotic
adaptability and phosphorus removal efficiency in saline wastewater. The effects of|
abiotic factors such as carbon source, pH, temperature, and salinity on bacterial growth
were examined through a series of batch experiments. Both bacteria used carbon
sources such as glucose, sucrose, and CH3COONa for their growth. The pH study
indicated that Bacillus sp. (TR1) preferred the pH range of 6—8 and Thioclava sp. (MA3)
preferred the pH range of 6-9. Bacillus sp. favorably multiplied in the temperature
range of 25- 40 °C, while 25—-35 °C was preferred by Thioclava sp. Salinity range of 0%—
10% was favorable for TR1, with optimum growth observed at 3.5%—5%, and Thioclava
sp. (MA3) preferred the salinity range of 1%—10% with optimal growth at 4% but was
absent in non-saline water. Bacillus sp. and bacterial combination (TR1 and MAS3)
showed similar values for phosphorus removal efficiency (100%) at 1.0 mg-P/L total P
compared to Thioclava sp. (38.2%). The initial phosphorus concentration of 2.5 mg-P/ Lj
showed a slightly higher 72.35% P removal efficiency compared to the individual strains.
However, phosphorus removal did not increase, but showed a downward trend with
increasing at initial phosphorus. The combination possibly built a synergistic activity)|
between the individual strains to remove phosphorus. The results demonstrated that
when used individually, Bacillus sp. showed a reasonably high phosphorus removal
ability than Thioclava sp., and exhibited good synergy when used in combination to
remove phosphorus from saline wastewater.
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