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Effects of Temperature and Substrate Concentration on N,O 'Releés'e_“ of
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Absti"act;» The ..gi:een_hou_.se gas N,O is releasc'alt:imjﬂg thé':.biological nitrogen remoyal process.‘.-l‘AN'KMMOX (‘anaerobic_ qmmoniﬁ-rﬁ_‘_,.

: . . “1 .. oyt - il e : EOEN o feald =
oxidation)) is reSarded &s a promising nitrbger Temoval protess#for treating municipal wastewater gand'the N,O emission_patterns dnd

=

mechanisms neéd furth;er investigation. Inlthis ftudy, batchftests were performed to sltd‘dy the reledse of N, O at different temper'at_’ures
and._substrate ¢oncentrations, and the microbial méchanisms of NJO emission were discusséd. The results showed that the incréhse of
the ir}ﬂuen}’ substratd” doncentration of the ANAMMOX p'rocessllﬂ-promoted the release of WNZO. At 35:’C , when the influent nitrite
increased ‘from 40ﬂ|,mg-L’l fo 60 mg-L™", 120, mg-L, th&‘ﬁléL)S_iHium accumulated concentration of N,O increased from 0.5 mg-L ™"
to 1.5 mgdE~" "and 2,4 mg-L~", accounting for 0. 85% 1:‘4"3-;/0, and 1. 11% of the total nitrogen removal, respectively. Lowering
temperature had an obvious inhibitory effect on ANAMMOX activity. The specific ANAMMOX activity at 15°C was only 6% of that at
30°C. Furthermore , the intracellular ATP concentration was reduced. At 15°C, the intracellular ATP concentration was 4% of that at
30°C. The decrease in temperature led to a decrease in the release of N,0 in the ANAMMOX process. When the temperature
decreased, the denitrification rate would decrease, leading to a lower N,O production rate and lower N,0 accumulation. 16S rRNA
amplicon sequencing showed that ANAMMOX bacteria Candidatus Brocadia and Ca. Jettenia were enriched, accounting for 6. 9% -
13.8% and 1.4%-2.6% of microbial community, respectively. Abundant heterotrophic bacteria were also found in the microbial
community. The accumulation of N,O in the ANAMMOX process was mainly attributed to denitrifying bacteria producing and
consuming N, 0. This study provides support for controlling N,O emission during the ANAMMOX process for treating municipal
wastewater.

Key words: anaerobic ammonium oxidation ( ANAMMOX)) ; nitrous oxide (N,0); temperature; substrate concentration; microbial

community
X A A A AL (anaerobic ammonium oxidation, PRAGEEAL T2 A PR B5 K a5 2958 [
ANAMMOX) ZHETER A SR E R T R ARS8, AR & a5t AR, T 85 K 1)

R RAE N T 328 R R, R R R IR A5 I 8 8K, Poh 45 (5 & B

T Zat BRI T AN BN 4575 e - A, & — b
124 R 1k B A Y R T2 Rk 2014 4
SEREA 100 254 = TR R A & B AL T 2 A 3
TR E R TS TR AL A AR IR T2 rhaE
BRI A (N,0) , Hoh —Fhif i % <k HL
BEABRRAZNEE . BA5MAHIRERA
AR B A 2277 42N, O, {8 H AR A e 9% v R T st
Yot B AT SRR B, T S 3N, O il

3SCH Rl TEHN, OB B & T 25°C, 1 Li
W R BUE A FE S T A AR 15CRLEN, 0,
B B X6 PR AR SR T N, O Rl 1) 552 i B 3 i
FERFSY. DL AN, 76 T B0Ts K i AR MR Uk B K,
s BHA: 2020-04-30; 1&iTHHA . 2020-05-12

E£WmH . HEARRAELTH (21677084)

EERN . T401(1993 ~ ), & W78 A, 35055 7 10 R IR R

FHAA T Z , E-mail ; wsk15@ mails. tsinghua. edu. cn
* JM{FTEH , E-mail :jiane. zuo@ mail. tsinghua. edu. cn



11 E LA R AT B B IR AR A AL T 2PN, OB Y 5 i) 5083

Kampschreur 25" BRIFST % 3030 Al 28006 5 1 184 i 41
HET AT 2 N, O BT, ik Jo ik J3 o) IR 4R 2 4
AT 20N, OHE I Y 52 it 5 AT 55

BRI , A S 2ok P At , A9 1A [ i B A
JEHe R N, O R RO , #8517 N, OB AR Jld 42,
e FH e J8 e 00 PP R 98 N, O R AR W AL TR, LA Ry 4
il PR AR A AL T 2N, O 77 A S it S 4.

1 MR

1.1 R0 B R R A A Aok 5 T

AR I ) R AR SR A IOk 5 R R R 7 S 5
FIBTT 1.5 a BIFHIR SR A A 75 5025
EEAT KU I 2 9 [ A T A ML B8 B0 45 P, S
RHY TAERFR A 700 mL( & 1) R G i dEs 1
PR A, BRI RT 100 mL R A& A AL ik:
TR T R A R8P KRB UE K, e B
IS k(6] o

00 7 ’I

é 1
I : 8 :?-}N;
—— 2I

LB BT 2. BB 3. N, BB 4. pH HLRL;

5. WIW ZZ500R1L; 6. #E K10 7. N, Ol fE 5

HORAS 5 8. SBICA N ; 9. KIF IR
B1 RESEALFHIRBERNEETS
Fig. 1 Schematic reactor of ANAMMOX batch experiment
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Fig. 2 At35°C, NHS , NO; , NO; , N,O profiles, and net N, O production rate during varying influent concentrations
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