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Abstract -A single-stage PN-ANAMMOX '( PN/A) glanular @ludge cultured at room temperature was used to investigate the completely
autotrophlc nltrogén removal efficiency and_smic robial commu.n‘lfy structure of low-strength wastewater based on the completely
autotrophig’ ‘nitrogen temoval over nitrite in granular sludgé at a low temperature. The results showed that at the low temperature (15 +
1), thé ammonia nitrogen load was maintained at 1.29 kg+(m’+d) ~', and the ammonia nitrogen concentration in the injection was
gradually reduced from 70 mg:L™" to 40 mg-L™". DO/TAN was controlled at 0.22-0.25. The total nitrogen removal rate was
maintained at (85 £4) %, and the average TN concentration in the effluent was 8.9 mg-L~'. There was no significant proliferation of
nitrite-oxidizing bacteria (NOB) during the operation period, and the Nitrospira abundance was less than 1% . Elutriation of the floc
sludge and the control of low DO/TAN values can be used as effective control strategies to inhibit NOB proliferation. Through
completely autotrophic nitrogen removal over nitrite in granular sludge operated under low-temperature and low-substrate conditions, the
particle size became smaller, and the color changed from brown red to brown yellow. The total amount of PS decreased slightly, and the
ratio of PN/PS stabilized at 2.5-3. 0. Planctomycetes and Proteobacteria dominated the community, and Candidatus _Kuenenia and
Candidaius_Brocadia were two AMX bacteria in the sludge.

Key words : granular sludge; completely autotrophic nitrogen removal; low temperature ; low-strength; DO/TAN; NOB repressure
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Table 1 ~ Operating parameters of the reactor
at different operational stages
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I 1~51 1.29 70 1.1
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I 118 ~204 1.29 40 0.75
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Variations in nitrogen removal performance of completely autotrophic nitrogen removal

over nitrite granular sludge reactor and ANO; -N/ATN

TE55 W BL(52 ~ 117 d)  4ERF K Z A T A
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0.9 h. Ry T i — 4 S 2 AR, DO YR EE N 1.0
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A, A A E A EETHFE DO, T W2/ NOB [H
DO PRI REZE— 2 il fb. HAEMRIR 15°C &1 T,
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PR D3 I TR B R e i 9 42 5k R O 24 4 1 DO/
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Bl NOB W i 455 7EER T B, WEE@J@@{ME‘E,
DO :n%%%aujé/'\ Hfl_liﬁﬁﬁﬁﬁﬁﬂ(sg ~1{id);;ﬂ
fﬁ&lﬁ?%ﬁﬂ%xﬁﬁb,/ﬂﬁlﬂ'DMA [:[ﬁiﬁﬁ
B R T IA0. 35, 45 R S FHANOS -N/ATN t}uﬁ:_
ﬁafﬂmi 0.29, N zlﬁfiTB&,%%*%ﬁWﬁﬂn
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i 200 ARG R FHOK 1 Ve HE A R i kTS
i}E,IﬁJHﬁUﬁH AOB [ NOB B 3 (1) &0 5% 1 7, B
DO, 45 DO/TAN £ 0. 02 ~0. 04 F AW NOB. 455
RIL, BARH T DO BRI, 2 A Ak e BT B
#EH HANO,; -N/ATN HAEZ #7 T % 0. 12,NOB
SR S A5 T BE (106 ~117 d) , A T
PE i A A AR EE 325 DO 2 1.0 mg-L~', DO/
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TE0.15 ZE47. B M BB (118 ~204 d) , k7K I v
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AR T 28 0. 43 ~0.50. (HS5RIFBeAH L, &G
ANO; -N/ATN FfoR th B 8 T+ 5. 0 ik, B F
FE5 BB 3l R4E A NOB F BEARAIR,
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