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Seasonal Variation and Source Apportlonment of Carbonaceous Species i 1n PM2 5
in Chengde | # LA .j_;-"'f
HE Bo-wen, NIE Sai-sai, WANG Shuai, FENG ¥l -ping, YAO Bo® b |

, CUI Jian-sheng | - o 4
(Schoo] of Environmental, S(nence and Engineering, Hebel Unlversny of Sclence and: Technology , Shl]lazhuang 050018 Chlrm) 2

Abstl.‘act In order o study ithe seasonal variations and' pollutionsour of__ga‘rbona(eoua species in PM, 5 in Chengde the cg;centrahon of these components was ¢ 1etermmed
n dtmospherla PM2 5 samples collected in January, April Jily; and chober 2019. The change in carbonagéous species were analyzed based on the estimation o the ratigfel
organic carbon( 0C ){o elémental catbon(EC) , total carbonaceols aero%ol(TCA) , and secondary organic’ carbgﬁ SOC). The Isource of these pollutants Was-determined hy
means of the backward trajectory and principal component andlysis (PCA). The results showed that the mean mass concentrations of PM, , , OC, and EC during the saripling
pefllod w\ere(31 26|+ 21. 39F g m =, (13.27 +8.68) ué m™>, and(2:80 1. 95) pgem =, respectively. The seasonal variations of PM, 5 were: winter [ (47.68 +
30: 37";ng mi- >au‘tlumn [(28/72%17.12) pg-m ] »spring|[ }6 59 £15° 32}-ug m ] > summer [ (23.17 £8.38) pg- ‘m~>], consistent with the trend of total
carbon(TC) ,0C, and EC.| The source of OC and EC during winter( R =0. 85)\/\45 similar. Based on the ratio of OC/EC, all four seasons were affected by traffic and coal-
burning sourée emissions, and the most affected season by bituminous coal emissions was winter. The average concentration of TCA was(21.38 £13.68) pg'm >, which
accounted'for 68. 39% of PM, . The order of secondary conversion rate( SOC/OC)was: spring(54.09% ) > autumn(37. 64% ) > summer(32.91% ) > winter(25.43% ).
The results of the backward trajectory simulation show that the pollutant concentrations carried by air masses are relatively low in spring and summer, and the transport channels
of pollutants are southwest in autumn and northwest in winter. The results of the PCA showed that the key to reducing PM, 5 in Chengde is to control emissions from vehicle
exhausts, and coal and biomass combustion sources.

Key words: carhonaceous species; PM,  ; characteristics of seasonal variation; backward trajectory; principal component analysis(PCA) ; Chengde City
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Table 2 Seasonal concentration of TCA and SOC in Chengde City
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=Sl Pk R BB % PM, 5/pg m™? 0C/pg-m ™3 EC/pg-m > LR/ C AR/ %
1 13 43.33 21.02 7.50 1.95 9.94 43.46
H 2 12 40. 00 44.75 11. 14 2.07 15.07 53.00
3 5 16. 67 23.90 10. 44 2.54 11.76 46. 60
1 6 19.35 20. 21 8.52 1.23 25.03 67.50
"2 2 19 61.29 30.97 7.39 0.92 23.92 80. 26
3 6 19.35 28.21 8.52 1.18 26. 32 77.50
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