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Abstract. Carbonaceous aerosol, as an important component of atmospheric aerosol, has a significant impact on atmospheric environmental quality, human health, and global
climate change. To investigate the characteristics and sources of carhonaceous aerosol in atmospheric fine particulate matter (PM, ;) in Huaxi District of Guiyang, an in-situ
observational study was conducted during different seasons in 2020, and the carbonaceous components of PM, ; were measured using a thermal-optical carbon analyzer (DRI Model
2015). The resulis of the study showed that the average concentrations of PM, ., total carhonaceous aerosol (TCA), organic carhon (OC), secondary organic carbon (SOC), and
elemental carbon (EC) concentrations during the observation period were (39.7+22.3), (14.1+7.2), (7.6£3.9), (4.4+2.6), and (2.0+1.0) pg'm”, respectively, and the
mean value of 0C/EC was (3.90.8). p(PM,,), p(TCA), p(OC), p(SOC), and p(EC) showed a seasonal variation pattern with the highest in winter [ (52. 6+28.6), (17.0+
9.6), (9.1£5.2), (6.1+3.9), and (2.4+1.2) pgem™, respectively] and the lowest in summer [ (25. 1+7. 1), (11.6+3.6), (6.3%1.9), (3.7+1.2), and (1. 6+0.6) pg'm™,
respectively . The seasonal variation in OC/EC showed summer (4.2+0.8) > winter (3.8+0.9) > autumn (3.820.5) > spring (3.7%0.9) , indicating the presence of SOC
generation in all seasons in Huaxi District. SOC showed a significant correlation with 0C (R*=0.9), and the SOC concentration tended to increase with the increase in atmospheric
oxidation. OC showed a good correlation with EC in all seasons, with the highest in autumn (R*= 0.9) and lower correlations in the other three seasons (R” ranged from 0. 74 to
0.75), indicating a common source. According to OC/EC ratio range, it was preliminarily determined that carbonaceous aerosol came from vehicle exhaust emissions, coal burning
emissions, and hiomass combustion emissions. In order to further quantify the contribution of major emission sources to carbonaceous aerosol, the results of this study using PMF to
analyze the sources of carhonaceous aerosol showed that the main sources of carbonaceous aerosol in Huaxi District of Guiyang were coal combustion sources (29. 3%) , motor vehicle
emission sources (21.5%), and hiomass combustion sources (49. 2% ).

Key words: PM, ;; carbonaceous aerosol ; secondary organic carbon; source apportionment; Huaxi
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Table 1~ Average concentration of atmospheric PM, , carbon chemical components, and their contribution

to PM,  during different seasons in Huaxi District, Guiyang

EZ H e FhE X2 - H
p(PM, )/pg-m™ 46.4+18.5 25.1+7.1 35.0+19.2 52.6+28.6 39.7422.3
p(TCA)/pg-m™ 15.2+5.4 11.6+3.6 12.6+7.5 17.0£9.6 14.127.2
p(0C)/ug m™ 8.1+2.7 6.3x1.9 6.7+4.0 9.1+5.2 7.6+3.9
p(EC)/pg-m™ 2.3+1.0 1.6+0.6 1.8+1.0 2.4+1.2 2.0+1.0
p(POC)/pg-m™ 3.9+1.7 2.6+1.0 3.0+1.8 3.1+1.6 3.2+1.6
p(SOC)/pug+m™ 4.1+1.5 3.7+1.2 3.742.4 6.1+3.9 4.4%2.6
0C/EC 3.7+0.9 4.2+0.8 3.8+0.5 3.840.9 3.9+0.8
TCA/PM, /% 33.5 46.3 35.3 32.3 36.9
OC/PM, /% 17.8 25.1 18.9 17.2 19.8
EC/PM, /% 5.0 6.2 4.1 4.8 5.3
POC/PM, /% 8.5 10.5 8.7 6.2 8.5
SOC/PM, /% 9.3 14.5 10.2 11.1 11.3
POC/OC/% 48.7 42.0 45.2 33.6 41.9
SOC/0CI% 51.3 58.0 54.8 66.4 58.1
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Table 2 Comparison of the OC and EC average concentration and ratios of OC/EC in PM,,

5 in Huaxi District of Guiyang and some cities in China

W KRR ] (4F- ) p(0C)/pug+m™ p(EC)/pg-m™ OC/EC ik
bat 2017-12~2018-12 11.2+7.8 1.2+0.8 9.7 [19]
PNE 2017-01~2019-12 7.7 2.1 — [40]
B 2019-04~2020-01 9.4 1.5 — [41]
R 2018-03~2018-12 8.0+5.0 3.8+2.4 — [12]
BN 2019-10~2019-12 10.0 2.4 4.2 [27]
3P 2017-01~2017-12 5.9+3.4 2.9+1.5 2.0+0.7 [42]
I 2015-01~2015-11 8.3+4.5 3.6+2.7 2.8+1.0 [43]
sl 2015 12.0 2.7 2.5 [44]
B ifg 2014-04~2015-01 9.4+4.6 2.6x1.6 43 [45]
EIPN 2019-11~2020-10 9.0+5.7 2.5+1.5 3.8+1.4 [46]
#HI 2018-01~2018-12 9.2+1.1 3.8+0.5 — [47]
[EREA 2015-12~2016-12 11.7 4.7 2.4 [48]
AR 2020-01~2021-05 6.4+3.2 3.2+1.1 2.2+0.5 [49]
Bt PH 2013-10~2013-12 20.5 3.6 — [16]
B 2020-04~2020-12 7.6+3.9 2.0+1.0 3.9+0.8 ARBFSE
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