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Abstract:  Nitrous oxide (N,0) represents a promising renewable energy source, and the
accumulation of N,O during the denitrification process can serve as a foundation for its energy recovery.
Following the inoculation of the denitrifying sludge, 7.17% of nitrite was transformed into N,O by reducing
the influent pH to 5.0. Building upon this foundation, the impacts of acidic conditions (pH 5.0-7.0) and
nitrite concentration (10-90 mg/L.) on denitrification and N,0 emissions were systematically evaluated
through batch experiments. As pH decreased and free nitrous acid (FNA) increased, the net production

rate of N,O initially rose before subsequently declining. At a pH of 5.8 and a nitrite concentration of 50
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mg/L (with FNA at 0.84 mg/L), the N,O conversion rate peaked at 42.56%. Subsequent investigations

utilizing microelectrodes revealed that the reduction rate of N,O diminished as the decrease of pH and the

increase of FNA concentration within the range of pH 5.5 to 7.0, and a more pronounced decrease

observed in the presence of FNA. In summary, both acidic conditions and FNA served as inhibitors of

N,O reductase activity, with the latter identified as the primary inhibitor. Consequently, excessively low

pH and elevated FNA concentration impeded the production of N,0, leading to a reduction in its net

production rate.

denitrification;
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1 13 0], B pH BIFEAG, NLO Fe AL R R R
HEYEREETEE TS, mE6(a) Al L
N,O N HL T2 RE , B pH ARG, N,O I8 J5 %54
W R R, DRI Y pH AR T 5. 8 1, N,O B il & B IG 2
pH | NOR prak, BV A pH RIS T NLO #9774
Field % & B, N,O & 8 1) e 3% pH M 6. 0, 3X 5
AR I 45—, [F P, FNA % BE X N,0 F Ak R
PR B M 2L, 5508 FNA YR JE R, N,O Rl 2 [
RSP FNA 401 NOR sk
3 i

O FH BT T ERE (5. 5~7. 0) %
N,O ¥R J5 (R B2, %2 RN, O 14346 J52 38 22 5 pH 1 T [
S FNA Ve 2 1 T SRR R 32, AR AE FNA B AR
WG 88 388 K, 2R BH R M 2% 4k S FNA 35 0] il NOS 3%
P, LG #0225

@ NO, I8 J5 R pH FEALT T R, 1 N,0 5%
RS THIE I, 24 pH 2y 5. 8 I 7] 3RA5  R s L%,
HEAA A pH 23 NOR W& , 3N, O P b

@ 7TEpH H5.8.FNA H0. 16~0. 84 mg/L 51
TLONO R4 FNA VR JE B IEAOC KRR, il &
[ FNA M BE 259 NOR T P, 30 N,O 77 & %

Sk :
[ 1] TSENG M F, FENG C H, LIN Y C, et al. Review of

- 62 -



www. cnww 1985. com

AR, F R AH T NO, B R AL E £ N0 W Hra B &

%40 B % 23

(3]

[4]

[10]

nitrous oxide intoxication [J]. Journal of Internal

Medicine, 2021, 32: 180-184.

RHLVBR BT, % YIS PR XS SBRAE YA
AR N0 ARy ()], W 45k K, 2021, 37
(9):33-39,45.

WU Qing, JIA Yan, CUI Yanrui, et al. Effects of BAC
on N,O production during biological nitrogen removal
process in SBR under different C/N ratios [J]. China
Water & Wastewater, 2021, 37 (9) : 33-39, 45 (in
Chinese).

DU R, PENG Y Z, CAO S B, et al. Characteristic of
nitrous oxide production in partial denitrification process
with  high (1.
Technology, 2016, 203: 341-347.
THORN M, SORENSSON F. Variation of nitrous oxide
formation in the denitrification basin in a wastewater

Water

nitrite  accumulation Bioresource

treatment plant with nitrogen removal [1].
Research, 1996, 30(6):1543-1547.

PANY T, YELJ, NIBJ, et al. Effect of pH on N,0O
reduction and accumulation during denitrification by
methanol utilizing denitrifiers [J]. Water Research,
2012, 46(15) :4832-4840.

ZHOU Y, PIJUAN M, ZENG R J, et al. Free nitrous
acid oxide

inhibition on nitrous reduction by a

denitrifying-enhanced biological phosphorus removal

sludge [J].
2008, 42(22): 8260-8265.
DENG S H, PENG S, XIE B H, et al.

characteristics and mechanism of organic carbon on

Environmental Science & Technology,

Influence

denitrification, N,O emission and NO,  accumulation in
the iron [Fe (0) ]-oxidizing supported autotrophic
1.
Journal, 2020, 393: 124736.
SCHERSON Y D, WELLS G F, WOO S G, et al.

Nitrogen removal with energy recovery through N,O

denitrification  process Chemical Engineering

decomposition (1] Energy & Environmental Science,
2013, 6(1):241-248.

EIEF . AR BCR A i B NLO TR B e R 2R
WFFE[D ). P92 PR HTRHOR Y, 2017.

YAN Jianping. Characteristics and Influential Factors of
Nitrous Oxide Emissions for Endogenous Denitrification
[D].
Technology, 2017(in Chinese).

KONG Q, LIANG S, ZHANG ], et al. N,O emission in

a partial

Xi’ an: Xi’ an University of Architecture and

nitrification ~ system: dynamic emission

[11]

[12]

[13]

[14]

[15]

[16]

characteristics and the ammonium-oxidizing bacteria
community [J]. Bioresource Technology, 2013, 127:
400-406.

KIMOCHI Y, INAMORI Y, MIZUOCHI M, et al.
Nitrogen removal and N,0 emission in a full-scale
domestic wastewater treatment plant with intermittent
Il
Bioengineering, 1998, 86(2): 202-206.

SIKER, XA, ORI, 55 . FNA X NO, N HL 7324k
B AL B 3 Tk FE 0], ALst Tl K241
2012, 38(6):890-897.

PENG Yongzhen, LIU Mu, SONG Yanjie,

Inhibition kinetics of FNA to denitritation usng nitrite as

aeration Journal  of  Fermentation and

et al.

electron acceptors [J]. Journal of Beijing University of
Technology, 2012, 38(6):890-897(in Chinese).

CEE TS O S v IR R TR AR 2 = 2R
HGCRWEIE (1], A B 4 K HE K, 2019, 35 (21)
1-5,10.

HUANG Tuo, ZHENG Min, LI Jiyun, et al. Treatment
effect of yellow water by nitrosation/anaerobic ammonium
oxidation process [J]. China Water & Wastewater,
2019,35(21):1-5,10(in Chinese).

WANG Y J, LI P, ZUO ] E, et al. Inhibition by free
nitrous acid (FNA) and the electron competition of
(N,0)

denitrification [J].

nitrite  in nitrous oxide reduction  during

hydrogenotrophic Chemosphere,
2018, 213: 1-10.

ZHAO Y F, ZENG D F, WU G X. Efficient nitrous
oxide production and metagenomics-based analysis of
microbial ~ communities in  denitrifying  systems
(Il
International Biodeterioration & Biodegradation, 2019,
138: 92-98.

FIELD S J, PRIOR L, ROLDAN M D, et al. Spectral

properties of bacterial nitric-oxide reductase: resolution

acclimated with different electron acceptors

of pH-dependent forms of the active site heme b, [1].
Journal of Biological Chemistry, 2002, 277 (23)
20146-20150.

- 63 -

EE R FLIE (1982— ), IPEIT A i,
AR, RE NG IEK 5 e b5 TR
TRBESE
E-mail:50250667@qq.com
s H 5 :2023-01-11
& Bl H #1:2023-02-09
(G < AT



