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Abstract; Carbonaceous aerosol is an important component of atmospheric fine particles that has an important impact on air quality, human health, and climate change. In
order to explore the long-term changes in carbonaceous aerosol under the background of emission reduction, this study measured the mass concentrations of organic carbon
(0C) and elemental carbon (EC) of PM, 4, which collected in the northern suburbs of Nanjing for five years ( December 17, 2014 to January 5, 2020). The results showed
that the five-year average p(0C) and p(EC) were (10.2£5.3) pgem ™ and (1.6 £1.1) pgem >, accounting for 31. 1% and 5.2% of PM, , respectively. OC and
EC concentrations were both high in winter and low in summer. According to the nonparametric Mann-Kendall test and Sen’s slope, the mass concentrations of OC and PM,
decreased significantly [ OC; P<0.0001, -0.79 pg-(m’-a) ™", =0.29%-a~"; PM, o: P<0.0001, —4.59 pg-(m*-a) ™', -1.58%-a~"]. Although EC had
an upward trend, the significance and range of change were not obvious [ P =0.02, 0.05 pg+(m’*+a) ™', 0.02% +a~" ]. OC and EC decreased significantly during winter
from 2014 10 2019 [OC; P<0.000 1, —2.05 pg-(m*+a) =", -0.74%a""; EC: P=0.001, -0.15 pg-(m’+a) ", -0.05% +a~"'], and the decline was more
obvious than the whole. The correlation between OC and EC showed that the sources in winter and summer were more complex than those in spring and autumn. According to
the characteristic ratio of OC and EC, the contribution of coal combustion and hiomass burning decreased from 2015 to 2019, whereas the impact of industrial sources and
vehicle emissions hecame more significant. Corresponding to this was the obvious decline in OC and the slight recovery of EC. The OC/EC ratio was over 2.0, indicating that
there was secondary pollution in the study area. Further calculation revealed that the variation in SOC was consistent with that in OC, showing a significant decrease [ P <
0.0001, -0.47 pg+(m*+a) ™", -0.17%+a~"]. The average mass concentration of SOC was (5.0 £3.5) pg+m >, accounting for 49.2% of OC. These changes
indicate clear effects of the prevention and control of air pollution in Nanjing in recent years. Furthermore, future control can focus on the emissions of VOCs to reduce
secondary pollution.

Key words: northern suburb of Nanjing; organic carbon(OC) ; elemental cathon(EC) ; long-term changes; secondary organic carbon(SOC)
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Table 1 ~ Annual means of OC/PM, 5, EC/PM, 5, and SOC/OC in the northern suburbs of Nanjing from 2015 to 2019/%

TiH 2015 4F 2016 4F 2017 4F 2018 4F: 2019 4F SR
0C/PM, 23.8 31.7 34.5 33.0 32.1 31.1
EC/PM, , 3.1 3.5 6.0 6.5 6.5 5.2

SOC/0C 47.8 53.0 47.6 50.2 46.3 49.2
2 EMRSMEEHT PM, . OC 1 EC KEXLLY /pugem -3

Table 2 Comparison of PM, 5, OC, and EC concentrations in domestic and foreign cities/pg+m =3
ST RAEAEDY ocC EC PM , 5 WikeS Sk
A 2015 ~2019 10.2 £5.3 1.6x1.1 43.4 £31.0 TOT/NIOSH AT
= 2014 ~2018 6.4+3.9 3.1+1.8 n.a TOT/NIOSH [15]
R BT 2012 ~2013 13.8 9.3 5.3+3.1 117.6 +78.0 TOR/IMPROVE-A [16]
Jbmt 2015 ~2016 12.9 £8.4 4.1+1.9 82.5+52.1 TOR/IMPROVE-A [3]
[ 2017 17.6 £11. 8 4.1+£3.0 73.9 £69.0 TOR/IMPROVE-A [21]
B2 2014 7.8 £4.6 2.1x1.6 n.a TOT/NIOSH [22]
M 2015 ~2016 8.2£5.0 1.8£0.8 66.0 £43. 1 TOT/NIOSH T
T 2012 ~2013 9.0 2.9 51.6 TORAMPROVE-A | 74 '8
fa 2013 ~2016 15.7 +12.7 7.3 £6.2 131.0£79.0 | .t TOR/IMPROVE-A - J2s517
B 2014 ~2015 6.4+3.0 41.020.4 42.6+23.3 1Ol NIOSH (267 -
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Fig. 3 Seasonal variations in concentrations of OC and EC, and OC/EC ratio in the northern suburbs of Nanjing from 2015 to 2019
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