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Spatiofemporai Distribution of Ammonia Emissions from Poultry Farming in the

Yangtze River Delta Based on Online Monitoring Derived Local Emission Factors

GAO Zong-yuan'*, XU Chang’", NI Yuan-zhi*, SHEN Gen-xiang''>, MIAO Wen-liang®, WANG Zhen-qi*, FU Kan*, QIAN Xiao-yong’,
CAO Guo-min" *

(1. School of Resources and Environmental Engineering, East China University of Science and Technology, Shanghai 200237, China; 2. State Environmental Protection Key
Laboratory of Environmental Health Impact Assessment of Emerging Contaminants, State Environmental Protection Key Laboratory of Formation and Prevention of Urhan Air
Pollution Complex, Shanghai Academy of Environmental Sciences, Shanghai 200233, China)

Abstract: In order to obtain the ammonia emission level and space-time distribution characteristics of the poultry production industry in the Yangtze River Delta, an online
high-resolution monitoring system was used to continuously monitor the atmospheric ammonia concentration in the breeding house and compost shed in a typical large-scale layer
farm. By obtaining the ammonia emission level and emission factor during each growth stage, we established the localized ammonia emission inventory for the poultry production
industry in the Yangtze River Delta. The results showed that the average daily p(NH, ) in the breeding house and compost shed for spring, summer, autumn, and winter were
(1.85+0.38), (4.58£0.33), (3.87+0.12), and (2.83 £0.47) mg-m > and (2.04 £0.50), (4.04 £1.04), (2.51 £0.67), and (1.55 +0.16) mg-m >
respectively. Ammonia emissions showed a significant daily hourly change trend. The highest hourly ammonia concentration in the layer house appeared from 13:00-14:00 in
the afternoon, and the minimum appeared from 01:00-03 00 in the morning. The highest hourly ammonia concentration in the compost shed occurred between 16:00-19:00
in summer and autumn, whereas the diurnal changes in spring and winter were not significant. Hourly changes in ammonia emissions during the day were mainly affected by
daily temperature,, poultry activities, and manure management. Ammonia concentrations at different growth stages of laying hens showed significant differences. p(NH, ) from
young chickens, laying hens, and pre-eliminated chickens were (1.85£0.38), (2.83 £0.47), and (1.61 £0.32) mg'm >, respectively. The ammonia emission rate
from laying hens reached 1. 53 times and 1. 65 times that of young chickens and pre-eliminated chickens, respectively. Metabolism levels and feed intake at different growth

stages were the main reasons for the differences in ammonia emissions. Ammonia emission factors for the layer house and compost shed in spring, summer, autumn, and winter

IR B H: 2021-07-16; fEiTHHA: 2021-09-09
EETR . EEE SO LRI H (2018 YFC0213303) 5 b HiRMEMAT H (PR BT (2019) 55 3-1 5 ) 5 BT RMEQIH 1T 3h i1k B
(19DZ1205008 )
EE R SR (1995 ~ ), 55 LR AR, B IT 7 1) S ARl RS54 il E-mail ; gaozongyuan@ 163. com
# B AEVEH , B-mail :xuc@ saes. sh. en; gmeao@ ecust. edu. cn
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were (0.13£0.02), (0.54+0.01), (0.390.01), and (0.17 0.01)
g+ (bird-d) ™'

¢ (bird-d) " and (0.07 £0.01), (0.17 £0.02), (0.08 £0.01), and (0.04 £0.01)
, tespectively. Annual ammonia emission factors reached (0. 11 £0.06) kg-(bird-a) =" and (0.03 +0.02) kg* (bird-a) '

, tespectively. Our results

suggest that ambient temperature, ventilation mode, chicken house type, and manure removal frequency were the main influencing factors of ammonia emissions from poultry

production. The uncertainty ranges of the ammonia emission coefficients reached +122%, +79%, and +74%, and +56%, respectively.

(Great uncertainties were generaled

when empirical emission factors were used for emission inventory establishment. Based on the results of online monitoring, model simulation, and literature analysis, we

established an ammonia emission inventory for the poultry production industry within the Yangtze River Delta region by adopting the emission factors of (0.16 +0.08)

kg (bird-a) !

. In 2019, the total ammonia emission from poultry production was (108. 81 £54.41) kt. In terms of spatial distribution, ammonia emission intensities in the

northern regions were significantly higher than those in the southern parts. The ammonia emission intensities during summer were 3. 38-3. 56 times higher than those in spring

and winter.

Key words: Yangize River Delta; scale chicken farm; growth stage; ammonia emission; emission factor; emission inventory; space-time distribution; online monitoring
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Table 3 Physicochemical properties of chicken manure and feed in layer farms
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Fig. 2 Diurnal variation in ammonia concentration in the house of laying hens in spring, summer, autumn and winter
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Fig. 3 Diurnal variation in ammonia concentration in the compost shed in spring, summer, autumn and winter
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Table 5 Ammonia emission coefficient of different links and different growth stage

Fr/ A K B Wi 3744/ g+ (bird-d) = FEAEHENCM g+ (bird-d) ! Ait/g- (bird-d) 7!
BE(HIEY) 0.13 +0.01 0.07 +0.01 0.20 +0. 03
HFE(HEY) 0.54 +0.01 0.17 0. 02 0.71 +0. 19
B (F=ENY) 0.39 +0.01 0.07 £0.01 0.46 0. 16
ZZ (RN 0.17 +0.01 0.04 +0.01 0.21 £0.07
B (TEIKNG) 0.12 +0.02 0.08 +0. 02 0.20 +0. 04
AEAT/ kg (bird-a) 7! 0.11 £0.06 0.03 +0.02 0.14 +0.08
RAINS B IE#&R]/kg- (bird-a) ™' 0.10 £0. 02 0.02 £0.01 0.12 0. 02

F6 TEWRIREN NH, HEBRELLE

Table 6  Comparison of ammonia emission factors from different studies

NH, HEil 2%
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" B EX 2005 FARBIA 7 MB(1 K2 %) la | FAb AR 0.054 +0. 0035 {45,.]*
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ﬁﬂﬁr = %S@% 2016 B b R 75 J"‘J LTAMGFE SR 0. 115 £0. 085 [5088°
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Fig. 7 Temporal-spatial distribution of ammonia emission

from poultry farming in the Yangtze River Delta
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FE5E NH, HERCSE 4 (0.33 £0.09) t+ (km®-a) ™',
NEE A3 A T AL X 3 NH, HERCER B
e A X, 4548 T NH, HE R BE AR R YT
A1(0.45 £0. 11)t- (km?-a) 7' ] > ZBH[(0.37 +
0.09) t+(km’-a) '] > E ¥ T [(0.23 £ 0.05)

t-(km*-a) '] > Wi VL & [(0.15 = 0.04)
t-(km*+a) " ]. W [(0.97 £ 0.23)
t-(km®-a) " ] & M T [(0.99 + 0.12)



1840 7D 53

B 43 %

t-(km*-a) '] FN B O W O[(0.94 = 0.22)
t-(km®-a) ~' & NH, HEBORE R 09 3 b g,
XU SRV I HE R 5 B R R A v A R B RN 2
WO R B 4 AT SE NH, HEos &
J39°0.03 . 0. 14, 0.06 F10.04 t-km >, i 35
BRI 232 NH, HERCR B0 2275 1 22 S5 i
B

E()l ()2 IO?-—E{]
002-04 W =10

f@ § &= ﬁmrz;z%a%;g NH, mmﬁrsﬁ%ﬁ%ﬁﬁ
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