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Fig.3 The nitrogen removal rate of halotolerant activated sludge under different salinities
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Fig.4 The oxygen update rate of halotolerant activated sludge under different salinities
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Table 1 The diversity and richness indices of microbial community
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Fig.5 The relative abundance of phyla under different salinities
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Fig.6 The relative abundance of predominant genus under different salinities
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Fig.7 The relative abundance of genus with function of denitrification
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The Effects of Hypersaline Wastewater on Nitrogen Removal, Microbial Activity
and Community of Halotolerant Activated Sludge

Wang Xu', Wang Fuhao®, Wu Lan', She Zonglian'
(1. The Key Lab of Marine Environment and Ecology, Ministry of Education, Ocean University of China, Qingdao 266100,
China; 2. Qingdao Water Group Corporation Limited, Qingdao 266021, China)

Abstract: Halotolerant activated sludge under 3% salinity was seeded to treat hypersaline wastewater,
to demonstrate the effects of salinity rising to 4% ~7% on performance, microbial activity and commu-
nity. The results showed that the removal of COD, ammonia and total inorganic nitrogen (TIN) was
hardly affected by 4%, 5% and 6% salinity, while that decreased at 7% salinity. Specific ammonia oxi-
dizing rate (SAOR) and specific nitrite oxidizing rate (SNOR) were promoted by 4% salinity. SAOR
was significantly inhibited under 5%, 6% and 7% salinity, while SNOR decreased at 6% and 7% salini-
ty significantly. Specific nitrite reducing rate (SNIRR) and specific nitrate reducing rate (SNARR) were
obviously inhibited by increasing salinity. The results of specific oxygen uptake rate (SOUR) tests indi-
cated that increasing salinity had a greater influence on autotrophic nitrifying organisms than hetero-
trophic aerobic bacteria. Microbial community structure changed significantly with increasing salinity.
The diversity and richness of microbial community were highest at 6% salinity. Roseovarius was the
predominant genus at 3% salinity, while the most abundant genus changed to Azoarcus when salinity
increased from 3% to 4% ~7%. Ammonia oxidation bacteria (AOB) were only detected under 3%, 4%
and 6% salinity, while nitrite oxidation bacteria (NOB) were not detected in all samples. In this study,
partial nitrification and denitrification (PND) was the main nitrogen removal pathway. In addition, auto-
trophic and aerobic denitrifiers and ANAMMOX bacteria were detected, confirming that traditional ni-
trification and denitrification process was not the only nitrogen removal pathway. Salinity acclimation
had improved the salt resistance of activated sludge and had made it possible to treat hypersaline
wastewater by biological methods.

Key words: salinity; SBR; halotolerant sludge; microbial activity; microbial community
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