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Distribution and conversion mechanism of ammonium in PM, 5 and gaseous precursors in Nanchang
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Abstract: Background, aim, and scope Ammonium is one of the most important water-soluble ions, which
is the main constituent of PM,;. Ammonium has strong hygroscopicity and reduces visibility, and the wet-

dry deposition of ammonium could lead to nitrogen saturation in a local ecosystem. We could understand the
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formation mechanism of fine particles, especially ammonium in fine particles by sampling and monitoring
ammonium in PM, s and ammonia in the air simultaneously, that would provide scientific basis to control
scientifically and reduce the pollution of fine particles as well as prevention and control the pollution of regional
atmospheric environment. Materials and methods Sampling and monitoring the NH, in PM, s and the NH; in
air in three types of environment regions in Nanchang simultaneously, including mixed areas, road areas and
suburban areas respectively. The method of analysis and determinations mainly performed in accordance with
Ambient air and exhaust gas—Determination of ammonia by Nessler’s reagent spectrometry. Results During the
sampling period in 2014 —2015, the concentration of NH, in air and NH, in PM, ; were at high level in different
regions of Nanchang. The spatial distribution difference of NH, reflects the difference of source-strength of NH,
in different environmental regions. The concentration of NH, in road areas and suburban areas were higher than
mixed areas because of the concentration of gaseous precursors in road areas and suburban areas were higher
than mixed areas. The order of value of NH,/NH;, in different environmental regions was mixed areas > road
areas > suburban areas, which shows that the formation of NH; was greatly affected by gaseous precursors. And
the concentration of NH; was spring > autumn > winter > summer, which shows that the source-strength of NH,
was greatly influenced by seasonal meteorological conditions. The concentration of NH, was high in autumn
and winter while low in spring and summer, and it indicated that the meteorological conditions in different
seasons have different effects on the generation, removal and decomposition of ammonium. Discussion The
daily distribution of value of NH,/NH; have the same trend of daily distribution of concentration of NH;. The
formation of ammonium in PM, s were affected by different factors in different seasons, and the main
influencing factors were gaseous precursors, temperature and humidity. We can infer that ammonium is
sufficient from the value of NH,/SO; exceeds 1.5. The forms of ammonium are mainly ammonium sulfate
and ammonium nitrate. Conclusions The order of value of NH,/NH; in seasonal distribution was spring >
summer > autumn > winter, while the concentration of NH; in seasonal distribution was the opposite. The
concentration of NH; between day and night distribution were different, and it was influenced by many factors,
such as temperature difference between day and night, solar radiation, source-strength, temperature inversion
and so on. The concentration of NH, changes in different seasons. Recommendations and perspectives On the
study of concentration distribution of NH; in atmospheric PM, s and NH, in air between different environment
regions, or different seasons, or different periods of the same day. We could understand that source-strength of
gaseous precursors, seasonal variation, temperature and humidity change, solar radiation intensity and inversion
phenomenon all play an important role in the formation of ammonium. And it leads to the results, fine particle
pollution could be controlled and reduced fundamentally only by reducing and avoiding the emissions of gaseous
precursors while meteorologic condition beyond our control.

Key words: gaseous precursor; ammonia; PM, 5; ammonium
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Tab.3 Correlation analysis of factors affecting the formation of ammonium in spring

fElEs FER R

NH; NH,/NH; NH, SO, NO,

Temperature RH
NH; 1
NH,/NH; —0.570%* 1
NH; —0.322 0.803** 1
SO, —0.031 0.110 0.251 1
NO, 0.403* —0.180 —0.154 0.080 1
W Temperature 0.258 —0.321 —0.361* 0.336 —0.024 1
AHXEE  RH —0.170 0.374* 0.375* —0.332 0.122 —0.916** 1

O AE0.01 AR (B ERIEARDC; *: 7E0.05 KF (3U) EREACE (IR o

**: significant correlation at 0.01 level (bilateral); *: significant correlation at 0.05 level (bilateral) (Same below).

E X S SN A LIS ES NP e )

Tab.4 Correlation analysis of factors affecting the formation of ammonium in summer

T iEDaRLTd S

NH, RS NH, 50 NO, Temperature RH
NH; 1
NH,/NH; —0.509%* 1
NH, 0.581** 0.101 1
SO, 0.632%* —0.343* 0.526%* 1
NO, 0.421** —0.452** 0.209 0.193 1
#HJE  Temperature 0.031 —0.491** —0.326* 0.118 —0.128 1
AXEE  RH 0.174 0.341%* 0.453%%* 0.090 0.010 —0.779** 1

RS KFEEEIE GEA  E AAR AR

Tab.5 Correlation analysis of factors affecting the formation of ammonium in autumn

B HARHE

NH, NiEGRES NH; S0, NO, Temperature RH
NH; 1
NH,/NH; -0.195 1
NH; 0.418 0.799** 1
SO, —-0.229 —0.135 —0.245 1
NO, 0.625%* —0.011 0.409 0.053 1
#JE  Temperature —-0.307 —0.167 —0.347 0.340 —0.350 1
AXHEEE  RH 0.307 —0.081 0.129 —0.161 0.391 —0.899** 1
6 ZFEEIV G N R IR SCE B
Tab.6 Correlation analysis of factors affecting the formation of ammonium in winter
VE R ol
NH, RIERANIEG NH, 50, NO, Temjll)nerriture *Hxiﬁkfg
NH! 1
NH,/NH; —0.330 1
NH; 0.362 0.755%* 1
SO, 0.237 0.012 0.246 1
NO, —0.093 —0.026 —0.042 0.030 1
i Temperature —-0.398 0.549 0.251 0.159 —0.656* 1
FHXHEE  RH 0.568 —0.643* —-0.237 —0.111 0.568 —0.902** 1
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