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Influence of Alkalinity and DO on ANAMMOX Bioreactor at Normal

Temperature and Low Substrate Concentration

REN Yu-hui, WANG Ke, LI Xiang-kun, MA Kai-li, ZHANG Jie

(State Key Laboratory of Urban Water Resource and Environment, Harbin Institute of Technology, Harbin 150090, China)
Abstract: A lab-scale up-flow ANAMMOX bioreactor with ceramics as biomass carrier was started up. The influence of alkalinity and
dissolved oxygen on ANAMMOX reaction at normal temperature and low substrate concentration was investigated. The results showed
that, at (20 £2)°C and an HRT of 3 h, when the alkalinity was between 44 mg - L™' and 350 mg:L"~", the ammonia removal
efficiency was decreased from 97.2% to 75. 6% and the TN removal efficiency was decreased from 89.7% to 75. 1% as the alkalinity
reduced. Meanwhile, the nitrite removal efficiency was stabilized at 99. 7% . When the alkalinity was 0 mg-L ™", the effluent nitrite

concentration was increased to 4.9 mg+L~'. Ammonia removal efficiency was decreased by 12.3% because of light. When the HRT
was 1.5 h, the DO value was <3 mg-L™", the average removal efficiencies of ammonia and nitrite were 99.7% and 100% ,
respectively, the nitrogen removal rate was 1.0 kg-(m®+d) ~'. 16S rRNA phylogenic analysis was applied to analyze the microbial

community structure. Results revealed that Candidatus Jettenia asiatica and Candidatus Brocadia sp. were adapted to normal

temperature.

Key words: ANAMMOX ; normal temperature ; biofilter; 16S rRNA clone sequencing; FISH
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Fig. 1 Schematic diagram of the ANAMMOX reactor
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Table 1 168 rRNA-targeted oligonucleotide probes used
s . M) e(NaCl)? I .
pit oy $CTIEOT c(NaCDT BRI (5-3) i Sk
/% /mmol-L
Amx820 Cy3 40 56 AAA ACC CCT CTA CTT AGT GCC C  Anaerobic ammonium-oxidizing bacteria [20]
Nit3 FITC 40 56 CCT GTG CTC CAT GCT CCG Nitrobacter spp. [21]
Pp
NSR1156 FITC 30 112 CCC GTT CTC CTG GGC AGT Nitrospira spp. [21]
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Fig. 2 Effects of alkalinity and light on nitrogen removal performance in the reactor (HRT =3 h)
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Fig. 3 Effects of DO on nitrogen removal performance in the reactor (HRT =1.5 h)
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7 Blast FLXF. 5 1) bt 455 S A ] 1) o e 1 i
A—AFAE B (operational taxonomic unit, OTU) ,
HE 15 4 01U, JB TIRE AR LE A 2 D
OTU, H b Jir & o B 1 LU 451 J2 AR LT Bk L 4% 2.
16S rRNATEREI e 42 7 45 SRR B UB AL T B A PR 4R
A AL Fh 28 N Candidatus  Jettenia asiatica F

Candidatus Brocadia sp. , X AP X 20°C £ 2°C K
TRATRGF YIS e, R ZHO0 T R K A R A
PRI R B, AR [) SO 4% ) ANAMMOX T8
JE AT REA ] (FLRR Rt s — | DU —Fhoh 22
AR I 4 N ANAMMOX B J8 Lh Candidatus
Jettenia asiatica 7 7.

w2 REFBHREEEMLELS rRNANFER
Table 2 16S rRNA sequence of ANAMMOX bacteria in the reactor

OTU %5 OTU i &% seke ¥ HLAfil/ % RAPUFS (B R5) HAABLEE/ %
19.4 Candidatus Jettenia asiatica( DQ301513) 99.6
2 2.8 Candidatus Brocadia sp. ( AM285341) 99.2

2.4 FISH 7r#7

FIH ANAMMOX T (55 5 MR FH Amx820 (41
) F NOB Y 4% S MER5F Nit3 (44 (%) . NSR1156
(&) Xt 2 B B IS ER AR 141 d A M ke Stk A7 2
22, FISH Z5 UK 4 Jis. 2450 481247 8126 141
d B, ANAMMOX B 7 B 78 #¥ 1Y EE 51y 38.1% +
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Fig. 4 FISH micrograph of microorganisms obtained from

the bottom of the reactor (141 d)
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