'.) Check for updates

Journal of Korean Society for Atmospheric Environment
Vol. 39, No. 6, December 2023, pp. 1050-1061
https://doi.org/10.5572/KOSAE.2023.39.6.1050

p-ISSN 1598-7132, e-ISSN 2383-5346

=
™=

Ho

MetEr =3xS A Y APL|0f sk 2 2R F11o| 2|
Seasonal Measurement of Ammonia Concentration and
its Relationship with Ammonium in the Field Areas of Jeollabuk-do

Minwook Kim', Geun-Hye Yu""', Jin-Ho Kim, Myoungki Song",
Sea-Ho OhY, Seoyeong Choe", Hajeong Jeon", Dong-Hoon KoV,

Min-Suk Bae"*

Climate Change Assessment Division, National Institute of Agricultural Sciences,

Wanju, Republic of Korea

YDepartment of Environmental Engineering, Mokpo National University,

Muan, Republic of Korea

Abstract

M
TARAR 7| F skt VR

22z, $Y71Y, 2MEY, 2 MYV, WYY,

T

S
of

4 20231 119 142
£8 20234 1€ 229
FHEHS! 202311 119 24
o

oft
o

5
3T

1}

riok

Received 14 November 2023
Revised 22 November 2023
Accepted 24 November 2023

These two authors contributed
equally to this work as co-first authors.

*Corresponding author
Tel : +82-(0)61-450-2485
E-mail : minsbae@mnu.ac.kr

This study investigated the relationships between secondary inorganic aerosols in PM, s and precursor gases

emitted from active agricultural areas over a period of one year, from June 1, 2022, to May 31, 2023, in Rice (Buan) and Fields
(Gochang) in the Jeollabukdo Region simultaneously. In addition, the study examined the particle-phase conversion rates of
gaseous precursor compounds to elucidate factors influencing the chemical characteristics of PM, 5. The high NH; concentration

in the early morning, assuming constant soil emission, suggested a significant influence from surrounding environmental

conditions. In Buan and Gochang, NO3™ predominantly existed in particle form during cold winter temperatures, while in hot

summer temperatures, it mainly existed in the gas phase, demonstrating distinct seasonal behavior. Furthermore, NO;™ was

influenced by localized generation due to regional primary emissions. The study results indicate that the formation of NO;™ in

Buan and Gochang is primarily governed by NH,™ originating from regional soil-emitted NH;. These findings can serve as crucial

foundational data for elucidating the seasonal concentrations of precursor gases, including NH;, emitted to agricultural regions.
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©] SJt}(Bogman et al., 2005; Cassel et al., 2003; Hinz
et al., 2002). o3t 5 LFOIA HiEH= &0
A AT AE, HZFE = HAFR], F7] Ao ofgt
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712 EAETh (Chen et al., 2017; Kasumba et al.,
2011; Wang et al., 2010; Holmén et al., 2008; Goossens
and Riksen, 2004; Hinz et al., 2002).
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T2 7H5-5H| E Tt (Pattey and Qiu, 2010). 53], *

S g2 Aisko] e ti7l2e] 17t L 9=
Aol S 27 e HEE S B TESHAIIH
(Ma et al., 2017; Saxena et al., 2017; Zhang et al., 2016;
Zheng et al., 2015; Sun et al., 2013).
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Fig. 1. (a) Measurement locations in rice (Buan) field (Gochang) areas of Jeollabuk-do and (b) Home-made 12 channel PM

sequence sampler.
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HG o]-83t BhA B A7) (Lab based
OCEC Carbon Aerosol Analyzer, Sunset laboratory
Inc, USA)E ©l-8-5to] AF=olaltt. 4 10% A=
of dialiA AAF B4 W BEAA| 7 15%0}Ct calibration
check 52 H3st.om, @22 100+5% ool
A et AEEE dEroh 2R 24 2 Quality
Assurance & Quality Control (QAQC)+ 4138 A9
UEFHT}H (Song et al., 2022; Song et al., 2020).
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NOR-2 4tetel 24 Nof| thgt PM, 52 NO,™ BH]
2 EO] A 1] o5 OJ%|™ (Meng ef al., 2020; Hu
et al., 2014), NHR-> NH,°l thet NH, 2] H] &= 4]

29} Zro] AT (Meng et al., 2018).
NOR=[NO5"]/([NOx] + [NO;7]) (1)
NHR = [NH,*]/([NH;] + [NH,"]) )

2 dF7L =92]99] 50, NO, 74 E 9
ztolE AR S8l 418 &-8-51te] A NOR,
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Table 1. Summary statistics of average concentrations of
measured species in rice (Buan) field (Gochang) areas of Jeolla-
buk-do during the measurement period.

Unit Buan Gochang
PM PM;o ug/m?3 38.3424.1 34.8+235
(Beta-ray) PM, 5 ug/m?3 2184125 15.7+9.9
ocC ug/m? 43425 39+24
EC ug/m? 04+0.2 04+0.2
PM, 5 NH,* pg/m? 26+2.0 25+1.9
NO;” pg/m? 44+6.0 4.1+55
SO, ug/m3 3.1%17 3.1+16
NH; ppb 23.9+11.2 314+128
NO ppb 13408 1.5+13
Gas NO, ppb 44427 41+£2.1
S0, ppb 26+09 14+06
0, ppb 34.0+10.3 32.7+89

2021). FoF @ A9 PM,, B 5= 38.3, 34.8
ug/m* o0 PM, = 21.8, 15.7 pg/m*2 FQro] of
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Fig. 2. Hourly time series results of temperature, relative humidity, PM;o, PM, 5, NO, NO,, NH3, O3, SO, measurements in rice
(Buan) field (Gochang) areas of Jeollabuk-do.
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Fig. 3. Seasonal vatiations in time of day of wind speed & direction, temperature, relative humidity, PM;o, PM,5, NO, NO,,
NHj, O3, SO, measurements in rice (Buan) field (Gochang) areas of Jeollabuk-do.
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Fig. 4. 48-hr averaged time series results of OCEC, sulfate, nitrate, & ammonium and scatter plot between sum of sulfate,
nitrate, & ammonium and PM, 5 in rice (Buan) field (Gochang) areas of Jeollabuk-do.
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Buan 0.21 0.16 0.21 0.36 0.24
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