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Greenhouse gas emissions during the treatment of swine wastewater with high ammonia

YANG Yiming"*?, WANG Enquan"*?, SUI Qianwen"*, CHEN Meixue"*, ZHENG Rui‘, WEI Yuansong" >’

(1. State Key Joint Laboratory of Environment Simulation and Pollution Control, Research Center for Eco—Environment Sciences, Chinese
Academy of Sciences, Beijing 100085, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Laboratory of
Water Pollution Control Technology, Research Center for Eco—Environment Sciences, Chinese Academy of Sciences, Beijing 100085,
China; 4. Anping Hongjia Environmental Protection Technology Co., Ltd., Hengshui 053600, China)

Abstract: To explore the greenhouse gas emissions during livestock wastewater treatment processes under a high ammonia loading rate,
this study sampled the anoxic/aerobic (A/Q) process during the treatment of swine digestate at the pilot scale. We monitored the
characteristics of GHG emissions and analyzed the influencing factors. The results indicated that the CH4 emission flux of the A/O process
was 1 45476 mg+m™+h™" and the emission factor was 0.85%. The largest source of CH. emissions was the anoxic tank, accounting for
56.0% of the total emissions. The N>O emission flux was 101.25 mg+m™+h™" and the N,O emission factor was 0.64%. The largest source of
N>O emissions was the aerobic tank, accounting for 87.1%. An accumulation of NO;=N contributes to N,O emissions but inhibits CH4
emissions. The denitrification reactions of nitrifying bacteria and denitrifying bacteria may be the main emission pathways of N,O during
the treatment of swine wastewater.
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Figure 5 NO,N,O emission flux and dissolved N,O concentration in each processing unit
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d'F 2 1.82 mg-d ' REE RS NLO M HERE B /D,
£ Holtan—Hartwig Z™ ' B 5% th ot B0 1T AH R IE 42
3% A BESE T AR T NLO AR i , NoO i 5 il 2 AR I
B 52 e B . AR URCRAE S 9 T, i RE
(25 °C) , A NLO HEJif T4 1K%
2.3 KESHBESEH MW

KIS ECE W AARHERC R T 22 8] 09 37 B R 2
FHIENE BT ANZE 1 7% , RDA 23 a8l 4b flr 7 . CH,
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Table 1 Spearman’s correlation coefficients(r) for CHs and N,O

emission factors and water quality parameters

KIS H CH, Ffilt A+ N0 il A+
Water quality parameter CH, emission factor ~ N,O emission factor
NO:-N —0.748%* 0.811%*
NOs;-N 0.808** -0.631*
NHi-N 0.734%* -0.608%*
COD 0.378 -0.406
DO -0.126 0.368
pH -0.556 0.331
VE 2 A 0.0 G0 (RUR) AHSEPER 85 5. 4 0.05 3 (RUR)
(PSR

Note: **. At 0.01 level (two—tailed)

significant; *. At 0.05 level (two—tailed ) , the correlation is significant.

P 1%) WHARTY

, the correlation is highly

B A AOB 1 A A7 1 N,O if JELfif (N,OR) , fii 15
NLO 1 A e 26 7= ) A i, R 51 & 7E NOL—N & AR L 2R
B, N0 A NO;-N B A 7R diig B 22 44, NO 1 A v ] 44
A= B>
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(1) ¥ 375 7K 5 S A i db B L A v, CHL Y 7™
A FHECEE H AR A (R s A B A i ) , CHLHE
Wi 145476 mg-m=-h™, CH, B2 HER R 1y
0.85%.

(2)NO (147 A FIHE Tl == 2 & A e i S b Fn —3e
LB, N0 HERGE B4 101.25 mg-m2-h™', N,O HEjk
K1 0.64% , 3% NO>—N (152 1 3 0 BH 52, 6K A6 40 1A
RIS A A A A 1) A A S0 T B s vy 2 R AT 114 5
15 K Ak B3 AR R NLO Y BB R AZ

(3) Ry it — 2 Bh 5 H o L R TR X 3%
FRLE 25 A A0 s ] R bsf R 48 PR 3 Xl = A HEBCRR
TE RS M), IS X 35 8 5 AR A% S5 R I T 15 K
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