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Response of ANAMMOX bacteria to salinity under different

environments and the role of biomass
SU Yang, YANG Hong
(Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering , Faculty of
Architecture , Civil And Transportation Engineering , Beijing University of Technology , Beijing 100124, China)

Abstract: To investigate the response of anammox bacteria to salinity in different environments and the effect of bio-
mass on mitigation of high salt inhibition of anammox bacteria, the denitrification performances of SBR without and
with different salinity additions were investigated to determine the salinity threshold for promotion and inhibition.
The effects of low salinity on anammox sludge at 35 and 15 ‘C and degradation ability of different biomass(4, 6, 8
and 10 g/L) on the substrate under high salinity inhibition conditions were investigated by batch experiments. The
results showed that salinity below 5 g/I. promoted and stabilized the anammox bacteria in both medium and low tem-
perature systems. In particular, the salinity improved the nitrite degradation ability of anammox bacteria under low
temperature, and significant inhibition occurred after salinity reached 14 g/L. In addition, the anammox granular
sludge with a biomass of 10 g/L. was tolerant to salinity shock. Specific anaerobic anammox activity (SAA) per unit
salinity load had similar pattern at different biomass. When the salinity load per unit biomass increased to
1.8 kg/kg, the SAA was 50% of the initial value. The response of salinity to anammox bacteria under different
environmental conditions and the mitigation strategy of biomass were clarified, which can provide a reference for
application of anammox bacteria in saline wastewater denitrification process.
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Table 1 Trace element composition and content

I EDTA 5 FeSO, 5
i EDTA 15 CoCl,+6H,0 0.24
ZnS0,+TH,0 0.43 CuS0,-5H,0 0.05
MnCl,-4H,0 0.99 NiCl,6H,0 0.19
H,BO, 0.014  Na,Se0,-10H,0  0.21

Na,Mo0, - 2H,0 0.22

1.2 XWHE
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Ve 12 d, 88 J5 55 53 o 2 88 43, BIVXT B 20 A0 05 R 20
AL TEA BAARF R 1 LAY SBR I W 25+ F 35 °C M 1E
iz 47 . SBRAG ¥ il A 2 24 h (1 A 5 min, 2B
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Fig. 1 Concentration of inlet and outlet water in the

non-salinity/salinity environment
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Table 2 Specific anammox activity after salinity addition
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(kg-kg'-d™")
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Fig. 2  Low temperature and salinity on the nitrogen removal performance of Anammox granular sludge
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Fig. 3 Nitrogen removal performance of granular sludge with different biomass under impact of salinity

[% %8 0.037.0.046 kg/(kg-d) , A1 05 2.1 PAE R
JE AR E A RS T 46 D0 RT BE 2 R AR AR W i 6 3R
e M B 32 MR TR 25 . Y BE K ER BE Y & 20 g/L
B, NH, =N I NO, =N [ fiff 2 3 14 R 238 5 Bifi 5 B 1)
B O — A F ML ST SAABIG, A Mk ok R E
R 15 /LB X C1 T 3 OAH 24 2 B A 3 11 -

W Ab AR B vhl T ARAE Wi SN R A
P i oA o 5 H At B N R A EE L C1 Y ANO, -N:
ANH, N (Rs) Bfi £5 B b of 58 B2 04 385 i 3 2h i J3 A%
KRR T 15 /L DL A 6 5 b i, Rs R 3% &
141, fm B RS o X P RE R 3k B s AR 1k &
FOn] A BIURR R 2L AU 0 R A S i Ak i i 9 R
A R o

SRRUN L IINCELY/ ROt BN SER NN E R 2 K= e
UKL Y5 Y8 ELAT 28 ik Ry, 6 X PR 4R 21 R Ak WOk T T
) A1 ) R B A ) i ) N T A . Jiachun YANG

—168—

SEUORR g AE L S AE YRR T 10 g/L, R RTS8
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