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Pollution characteristics of carbonaceous components in PM, ; and

PM,, of paved road dust in Shijiazhuang during winter
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Abstract; To reveal the characteristics and sources of carbonaceous components in PM, s and PM,,
of paved road dust in Shijiazhuang during winter, dust samples were collected from 4 different types
of roads in Jan.2015 and were dried, sieved, weighed, particle size analyzed, and re-suspended.
Then organic carbon (OC) and elemental carbon ( EC) were analyzed by using thermal /optical
carbon analyzer: Results showed that the average mass concentrations of OC and EC in PM, were
166.54 mg- g™ and 25.35 mg-g™', while those in PM,, were 118.31 mg-g ' and 20.3 mg-g™".
Percentage of total carbon (TC) in PM,s was 19.2 %, while 13.9 % in PM,,. It indicated that
carbon component enrich easihy in fine particulate matter. Correlation analysis showed that the

sources of OC and EC were approximately similar. The percentage of OC3 is the highest among 8
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carbon components, then OC4, while EC3 has the lowest percentage. Through the principle
component analysis, it was found that the carbon components pollution mainly come from vehicle
exhaust and deposition of airborne dust with coal combustion.

Keywords :road dust, PM,,, PM,,, carbonaceous components, Shijiazhuang, pollution, Winter.
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1 SZEG#PJ) ( Experimental section)
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Fig.1 [llustration sampling roads Fig.2 Average traffic flow on different types of road
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FIH DRIModel2001 A OGR4 M ( I VD B FE B ) 5 PM, o F1 PM, o B i B 24 43 75 1. DA Ui IR
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2 5 51718 (Results and discussion)
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Table 1 Average value of OC/EC in PM, 5 and PM

OC/EC P o | Q! B3 I fE
Expressway Main road Secondary trunk road Branch way Average value
PM, s 7.2 6.95 7.73 4.37 6.56
PM,, 5.95 6.28 7.29 3.91 5.86
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Table 2 Comparison of OC/EC in road dust and atmosphere in Shijiazhuang

OC/EC AW 12 J12) 1) 2
This research December November February
PM, 5 6.56 3.95 4.80 2.91
PM,, 5.86 3.79 4.83 3.53

IV P LAt 39 71 38 % 4% 22 OC/EC X bb, AW 58 F B4 (6.21) & Tag 3 "7 (1.62) fil Ly 1
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Fig.4 Correlation analysis between OC and EC in PM, 5 and PM,,
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Fig.5 Mass fractions of eight carbonaceous components
F3 FWG ISR
Table 3 Result of principal component analysis
% PM, 5 PM,,
Components K+ 1 Factor 1 K 2 Factor 2 [K-F 3 Factor 3 R 1 Factor 1 [+ 2 Factor 2
0OC1 0.012 0.597 -0.108 0.098 -0.324
0C2 0.211 0.088 -0.31 0.172 0.086
0C3 0.249 -0.041 0.038 0.173 0.146
0C4 0.244 -0.57 0.111 0.172 0.118
EC1 0.245 0.027 0.021 0.171 0.054
EC2 0.133 0.339 =0.073 0.162 -0.035
EC3 -0.118 0.413 0.339 0.124 -0.206
orC 0.038 -0.45 0.866 0.060 0.824
filt BT 25% 48.37 19.02 13.94 73.64 14.61
FHIE(E 3.87 1.52 1.12 5.89 1.17
P37 JRIE PLEhE RS =Wy Bk E IR E R =Wy Bk e

3 %5 ( Conclusion)

(1)OC EC{E PM, A F-35 o e 248 T AR PM P S 2 RvR B, BB AE PML, 1 i 43
Feh 19.2% 15 PM gt oR 13.9% , R4 53 75 Hy TR AR AR ORI | w46

(2) AFIEEFER LT OC/EC i3 T KRR LU 8, 322 FIACim R R ARG, HAE A oC |
EC SR IE R HAHHF.

(3)PM, F1 PM ,H OC3 H4r &g, 002,004 EC1 (k2 ,EC3 A/ & ik, RN 4 B X
AR HE IS R AR 2 A R B 53 % 3 B R A e 2 3 1Y) BT ik K.
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