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Abstract: Nitro-polycyclic aromatic hydrocarbons, nitro-phenols and organic nitrates are three forms of nitrogen-containing organic
compounds which are greatly affected by human activities, highly reactive and have significant impacts on the atmosphere, climate
change and human health. This paper focuses on the current state of research on the three forms of nitrogen-containing organic
compounds in the atmosphere, and summarizes the latest findings on their environmental behavior, analysis methods, pollution
characteristics, sources and causes, and then proposes their pollution prevention measures. The conclusions indicate that the
environmental behaviors of nitrogen-containing organic compounds are closely related to their molecular weights, saturation vapor
pressure, ambient temperature and humidity. The main analytical methods now employed for nitrogen-containing organic compounds
in atmospheric environments are off-line detection in laboratories and online observation in the field, and the quantum chemistry
calculation method is also used for their theoretical research. The pollution characteristics of nitrogen-containing organic compounds
showed obvious spatiotemporal variations under the influence of emission sources and meteorological conditions. And the primary
combustion emissions and secondary oxidation reactions were the main sources of nitrogen-containing organic compounds. Based on
the limitations of the current research on nitrogen-containing organic compounds, this study proposes future research prospects to
strengthen the investigation of toxic effects, improve the analytical methods and explore the generation mechanisms.
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Fig.1 Schematic diagram of the formation mechanism of nitrogen—containing organic compounds
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Table 1 Analytical methods for NPAHs, NPs and ONs in the atmosphere
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Table 2 Comparison of the concentrations of NPAHs in atmospheric particulate matters in recent years

RRED SR A R AHE SRR (pg/m ) S50k
# = K %

2019~2020 RO X, e [ 3 X 15 — 675 — 637 [75]
2017~2018 A3, IR IX 8 226 76 444 964 [11]
2017~2018 L, oL R X 27 1218 — 1553 3082 [48]
2017~2018 B %, L A 3 — 456 — 1192 [76]
2017~2018 Pt H ], 3 Xl 3 — 187 — 202 [77]
2017~2018 S IR, H [ 3 X 3 16 1570 1230 13800 2350 [78]
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2015~2016 0, ]I X 3 12 61.8 26.4 145 247 [80]
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2015~2016 YE U, ] 3K 12 13.1 5.08 17.7 200 [80]
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Table 3 Comparison of the concentrations of NPs and ONs in atmospheric particulate matters in recent years

FAKAEF I (ng/m?®)

PN SR 7% 7 ) ok g 5 .
HEY PREE SR 5/ 2 L p = * X E=PEN
2019~2020 B, H L B X 8 16.8 8.59 17.3 44.8 [83]
2019 8, Hh L RB X s 11 — — — 150 [3]
2017~2018 A5, b L3 X 8 — — 20.3 74.2 [29]
2017~2018 A5, b L3 X 9 8.6 8.5 — — [13]
2016~2017 a2z, X 7 — 0.4 — 17 [64]
2016 A5, b L3 X 8 — 6.6 — — [31]
2016 G R, H L 3 X 12 34 14 — 105 [16]
NPs 2013~2014 ERy Ik, r [ 50 X 9 — 9.8 — 48.4 [47]
2014 S, Hh ] XBIX s 9 — 5.9 — — [47]
2014 EINC RNt ST 9 — 2.5 — — [47]
2013 A, P N R B 1 sk 8 — 3.6 — — [84]
2013 G R, H L 3 X 9 — 9.8 — 48.4 [47]
2012 Fr s, v I sl 8 1.0 33 53 6.2 [51]
2014 2R R 2, 7 [ B X5 sl 8 — 0.1 — 11.1 [84]
2013 ol =, HA Ik X 12 — 6.2 25.3 — [85]
2021 IR, H 3 X / 180~270 — — — [39]
2018 A5, b L3 X 5 — — — 256 [86]
2017 AR [ AT 3 5 — 415 — 209 [86]
2017 M, Hp L3k DX 6 — 412 — — [86]
ONs 2017 r 5L, o L KB X 6 — — 159 — [86]
2017 G, b L X 6 — — 113 — [86]
2016 G, b L X 5 325 — — — [4]
2015~2016 RN, e ] 3 X 3l / 120~190  340~530  210~330 — [40]
2014 BADITRE, & 3k DS 3 / — — 2800 — [87]
2008 RO R A7 22 AR X 3l / 520 — — — [55]
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