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Dynamics of atmospheric ammonia concentrations near different emission sources
LIU Jieyun'?, KUANG Fuhong’ ,TANG Aohan', SHEN Jianlin®, WANG Guo’an' , MENG Lingmin', LIU Xuejun" "
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Abstract: Ammonia (NH,) is an important alkaline gas and precursor of secondary aerosols or fine particulate matter
(such as PM, ) in the atmosphere. NH, is mainly from agricultural sources (ammonium based N fertilizers and livestock
wastes ). However, the contribution of urban and industrial sources to atmospheric NH, has become an environmental
concern with accelerated urbanization and industrialization in China. Therefore this paper studied the spatial-temporal
variability of NH, and its applications in environmental protection at different sites near various emission sources in Beijing
using ALPHA passive samplers during April 2010 and march 2011. The annual mean NH, concentration can be classified to
three levels, the highest NH, concentrations were found at fatting house at a swine farm site (2379 pg/m’) and a waste

water pool at a refuge landfill site (2801 pg/m’). The second high concentrations occurred at a manure pit nearby a swine
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farm site (205 pg/m’) and anaerobic heat workshop of refuge landfill site (198 pg/m’). The lowest NH, concentrations
were observed at the avenue beside the gate of China Agricultural University (15.2 pg/m’) , working area of refuge landfill
site (11.1 pg/m’) and cropland at Shangzhuang site (7.8 wg/m’). Due to garbage components, temperature and
precipitation , the NH, concentrations near raw water pool of refuge landfill varied at very large scope (137—6581 pg/m’)
during the sampling period. As affected by the open and close of the window, the concentrations of fattening house of swine
farm were highest in winter, and lowest in summer, which was opposite to the variation at manure pit. The NH,
concentrations were highest at in summer, and lowest in winter, which may be ascribed to the high concentration of
particulate matter (PM,) near traffic source, and high NH, volatilization with high temperature in summer. Due to the
fertilization mode and change of air temperature, the NH, concentrations on the farmland revealed the same seasonal pattern
as the traffic source. Our results suggest that fattening house of swine farm and raw water pool of refuge landfill were very
important NH, emission sources compared with fertilized cropland, based on emission densities. Besides, the concentration
near the avenue was twice as high as that near the cropland, suggesting that the traffic exhausts not only contribute to NO_

emission, but also to NH, emission, which was largely related to motor vehicles with catalytic converters.

Key Words: NH,; swine farm; refuge landfill; traffic source; cropland
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Table 1 Introduction of different monitoring sites near emission sources

HER IR P E I LB RAERT B RAE R
Emission sources Sampling site Location Period of Sampling Sampling type
BivRgi-hii JFKIE 5 Raw water pool 39°56'N,116°29'E 2010-04-08—2011-03-30  IRAL Suburb site
Refuge landfil [RAE & % Anaerobic heat workshop 2010-04-08—2011-03-30
I X Working aera 2010-06-07—2011-03-30
3% 4 Background 2010-12-20—2011-02-17
F58 Y Swine farm B fatting house 40°03'N,116°41'E 2010-05-04—2011-01-17  IREL Suburb site
&b Manure pit 2010-03—2011-01-20
AL E YR Traffic source HH el 7 [ Yuanmingyuan West Road 39°50'N,116°08'E 2010-04-08—2011-03-30 3% Urban site
R RO RS v
4 H Farm land Shangzhuang experimental station of China ~ 40°08'N,116°11'E 2010-05-09—2011-03-30  3RZL Suburb site
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A1 HFREERE] (h) ,D=2.09%10"m /s at 10°C ,A=3.463x10"*m*,L=0.006m, M|
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Fig.2 Temperal variations of the ammonia concentrations at fatting house and manure pit of swine farm
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