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Abstract; The nitrate produced in the nitrification stage is reduced to N, in the denitrification
stage to achieve the purpose of denitrification in the biological nitrogen removal process of sewage. In
addition, nitrate may also be reduced to ammonium ( dissimilatory nitrate reduction to ammonium,
DNRA) , but whether the process takes place in the sewage treatment is still controversial. Therefore
nitrogen equilibrium analysis was carried out in an anaerobic tank in A>/O process of a sewage treatment
plant in Xi’ an. On this basis, the sludge was continuously cultured to explore the phenomenon of
DNRA. Field measurement results showed that the average loss of total nitrogen was 177. 6 kg/d, and the
average loss of nitrate nitrogen was 235.2 kg/d in the anaerobic tank with a volume of 6 500 m’. The loss
of total nitrogen was lower than that of nitrate nitrogen, indicating that DNRA process might exist. Under
the condition of NO; — N concentration of 20 mg/L. and COD concentration of 200 mg/L, activated

sludge was continuously enriched and cultured for 50 cycles, and the ammonia nitrogen concentration of
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the effluent reached 10 mg/L, which proved that DNRA process indeed existed in the municipal sewage
biological nitrogen removal system. Sequencing results of 16S rRNA and functional genes of nrfA in

inoculated sludge and cultured sludge showed that the major genera for DNRA were Thauera,

Hydrogenophaga and Geobacter in phylum of Proteobacteria.

Key words::
ammonium ( DNRA) ;

sewage treatment;

nitrogen balance ;

FEVG KA A R o, i Ak B B 7 A 11 A R
b AT SO A A P A S R 8, AT 3 2 B H
Mo (HRMSERERBR T 8k 5 /A8, 8 A 1T RE
WE R4 (CH,CO00™ +NO; +2H*——CO, + NH,' +
HCO; ), Bl DNRA 78" 7, % e 2 4 MR AR i 0k
AT 7K A P I et A T I A BB A A I
Bio KBNS TR, 5K 31 A*/0
FRGE PRAR M AEAE 2 A I A WLk B i HL [
WIGRTEE S OAH 2 RN RE, & TES
DNRA TRAAF RO, BT DAAE 3 T 45 7K AR 4 Ak 3k
P W BEAELE DNRA 12

bR b, AR 20 120 80 AR AR Mk O TE T
DNRA 3 #2 (A7 A, Fodim] 1 SR st O FR Ay | + 4
FIASED ) G ARFFEE P 5) % 1 DNRA i i, B
X} DNRA 3 F2 TR AWFSY, van den Berg 55 A 7E fof
22 1) Leiden-Noord 75 7K A0 ¥R T, 3 a5 32 Fh 16 M V5 U
WA T DNRA I, K% T F 2 & (NO; HI
NO, ) %} DNRA g5%mia' "' o H Al P 56 T 5 i
BT T OATEER 2 B SRR TR ) DNRA S 72, 17 %
TG KA BT & A fE 7E DNRA 3o & 1 i 5%
R

BT I, ZEE RV % T R K AR B IR A b
H K H A R S R A 0 A 3 A R A A U
ey, peAh g PG ek i SL i K Oy Xtk T s 4
K%, T 16S rRNA FE 4 34 10 5 F1 nifA 1)
RE L BRI 7 55 05 2%, BT R i i5 K AE A R e
JEAAATE DNRA B4, LIy i e 30 i 1 K b 34
MR RRCR IS %
1 RS 7k
1.1 Wiz

PGS U5 K AL B A%/0 T2 A0 3
2300 ~2 500 m*/h,#EsK COD FI TN ¥ 43 ] Ay
340 ~480 40 ~ 70 mg/L. PLIZHCREN & NH, - N,
NO; — N.TN Z4845, A’/0 T2 UL S BURE &5 13¢5
e s

biological nitrogen removal ;

dissimilatory nitrate reduction to

high throughput sequencing

TR Wl i

GQ
i 14%/45\2@).*&{@%?@@'_—4&}%}@%:%%'_»&*
* Cy05
- Tl 295
bR/ AR *IJ%M{E

1 A/0 ITEHE
Fig. 1 Flow chart of A>/O process
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Nitrogen concentration and flow of influent, effluent

and reflux sludge in anaerobic tank
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Fig.2  Change of nitrate nitrogen, ammonia nitrogen and

COD in influent and effluent
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Fig.3 Activity change of denitrification and DNRA
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Fig.5 Hierarchical tree of dominant DNRA microbial
populations of the predominant phylogenetic groups of

inoculated sludge and cultured sludge
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