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Hourly Measurement on Aerosol NH, and Gas NO_ Emission in the Rice Field
GONG Wei-wei' , LUAN Sheng-ji'*®

(1. Key Laboratory for Urban Habitat Environmental Science and Technology, School of Environment and Energy, Peking University
Shenzhen Graduate School, Shenzhen 518055, China; 2. PKU-HKUST Shenzhen-Hong Kong Institution Key Laboratory of
Environmental Simulation and Pollution Control, Shenzhen 518057, China)

Abstract: Aerosol NH; and gas NO_ are the major components in atmospheric particles and precipitation, which are key precursors to

form aerosols. The intensive N fertilization in arable land is an important source of aerosol NH; and gas NO_, which have not been well

o
characterized yet. During May to October in 2010, the characteristics of aerosol NH;and gas NO, emission from rice field after urea
application were investigated. The time resolutions of measurements were set to be one hour. The aerosol NH, emission and
metrological factors within 20 d of continuous sampling after fertilization in four experiments were monitored. The experiment on gas
NO, emission and metrological factors influencing the emission were carried out from the beginning of the forth test, which lasted for 47
days. Results indicated that the aerosol NH, emission factors of four tests were 2.6% , 5.5% , 4.0% and 1. 6% , respectively. The
corresponding aerosol NH, emission flux of four tests were 3.97, 2.08, 1.52 and 1.22 kg-hm ™, respectively. Temperature ( air
temperature and soil temperature) was found to be the main factor influencing aerosol NH, emission in rice fields after fertilization,
while the impacts of air humidity and soil moisture were not clear. After analyzing the monitoring data, it can be concluded that the
ratio of the emission amount of NO,-N and NO-N in rice fields after fertilization was 9/4; the emission factor and the emission flux of
gas NO, were 0. 14% and 0. 30 kg-hm >, respectively. The relationship between metrological factors and gas NO, emission flux was
also examined.

Key words: acrosol NH;; gas NO,_; rice field; emission flux; emission factor
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Table 1  Physico-chemical properties of the four tested soils

tHgem +HERE/ cm pH FWlFi/g-kg™ 2% /gkg™! AMA/mg-ke™'  2B/g-kg! /g kg ™!
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Table 2 Summary of the fertilizer treatments
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Table 3 Aerosol NH; emission in the four tests
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2 FLfd 40.9 2.08 5.5
3 MR 40.9 1.52 4.0
4 R 81.8 1.22 1.6
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Fig. 1 Diagram of cumulative factors of aerosol NH; emission
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Fig. 2 Diagram of cumulative factors of gas NO, and NO emission
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Fig. 4 Gas NO, and NO emission flux
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Table 4 Metrological data during each test
575 BRI A 2SR/ C +HERE/C IR % F 1K/ % KH/mes !
1 443 28.0+3.3 24.6 +2.0 77.7 £13.7 28.5+4.0 1.4 £0. 11
2 468 31.1+£2.9 27.2 1.3 77.3 £11.8 19.6 £7.7 1.3+0.14
3 480 30.7 £3.0 27.2 1.2 77.1 +12.9 32.3+£2.6 1.4 +£0. 14
4 462 29.7 £3.1 26.5+1.2 80.5 +13.6 32.4+2.7 1.1 +£0.14

RSB NH, ISR NO, HERAL ] FgEtE.
4 YRAE it AR 3 56 0 e NH,, 9 HE R R4 591 ok

2.6% .5.5% . 4.0% 1 1. 6% , T XTI 19 ik 18 &
3R 3.97 . 2.08, 1.52 Fl11.22 kg-hm >, {EFNH
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Table 5 Statistics of Pearson’s coefficient between meteorological factors and aerosol NH; emission flux

KLHF 951 GRS (n =443) 552 AR (n =468) 953 AR (n =480) o5 4 WAk (n =462)
2 SR 0. 154 * -0.111* 0.110* 0.078
Rt S ably 0.115* -0.129* 0. 058 0. 029
2 ERR -0.108* 0.106* -0.083 -0.075
RSSOV &y 0. 166 ™ 0.108 -0.021 0. 049
2 X 0.191* -0.025 -0.159* -0. 066

1) % = /R P<0.01; *F/RP<0.05

*6 RZEF5S1 NO, K NO Hii#E Pearson H8X Z# Kt (n=1126)"

Table 6  Statistics of Pearson’s coefficient between meteorological factors and gas NO, , NO emission flux(n =1126)

miH TR IR BT R T HEOF- K 53 2 R
A& NO, HEjilHE & -0.102* -0. 054 0. 123" -0.016 0.014
SR NO HEjgoE & -0.129 * -0.070 " 0.167 ** -0.003 0.015
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