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Source Analysis in Road Dust of Typical Roads in Shanghai

CHEN Zhengrong, LIFei, CHENG Lingli, JIAO Zheng
(School of Environmental and Chemical Engineering, Shanghai University, Shanghai 200444, China)

Abstract: Road dust is the important source to urban particulate matters which worsen haze pollution, influence the urban landscape,

and increase the cost of urban appearance cleaning. It can bring about serious respiratory diseases directly or indirectly, which might

damage on the physical and mental health of the citizens. The chemical composition of typical road dust was analyzed, and the source

analysis was carried out using the chemical mass balance model EPA-CMBS.2. The results show that the pollution sources of typical road

dust are sorted according to the contribution rate: soil dust (36.7%), mixing plant dust (25.0%), muck wharf dust (14.7%), construction

site dust (11.0%) and motor vehicle exhaust dust (0.9%). Among them, soil dust, mixing station dust, muck wharf dust and construction

site dust are the main sources of typical road dust, and the total contribution rate is greater than 85%. Based on the experience gained in

the research, we put forward suggestions for the prevention and control of road dust, construction dust and yard dust pollution.
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Fig. 1 Schematic diagram of road dust sampling points
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Tab. 1 Specific collection information of road dust sub samples
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Tab. 2 Quantity and distribution of typical road dust source samples
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Fig. 2 The chemical compositions characteristics in dust of
heavy vehicle transportation
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Tab. 3 The chemical compositions characteristics of road dust emission source %
PNULEE i i Msh AL P TR TR b RSN TPl Ry 22
FEME WE FEME WE S CPHE mE S CPHEE WmE CFBE WE CPHE WE
Na 04320 0.0192 04802 0.1764 0.2418 0.0279 0.5238 0.0679 04320 0.0360 02820 0.0564
Mg 1.6608 0.2208 02842 0.1470 1.2090 0.1209 0.7566 0.1261 1.6740 0.0630 1.1186 0.1222
Al 21024 02496 02352 02058 1.8507 0.1860 4.0158 04171 14580 0.1800 2.3124 0.1598
Si  11.5200 2.6784 0.6566 0.5684 7.7376 0.7719 2377650 3.4144 19.4490 53640 13.0284 3.468 6
P 0.1152 0.009 6 — — 0.0651 0.0065 0.1067 0.0291 0.0630 0.0270 0.0564 0.009 4
0.7488 0.0192 02352 02058 29946 02976 12416 0.0776 09180 0.0900 0.7990 0.028 2
Ca 7.6224 0.1440 22246 07938 82119 0.8184 1.7848 0.3298 1.1880 0.1440 13.4420 0.8272
vV 0.0060 0.0005 — — 0.0064 0.0007 0.0050 0.0004 0.0063 0.0011 0.0056 0.0005
Cr 0.0058 0.0004 0.0098 0.0196 0.0082 0.0008 0.0078 0.0013 0.0052 0.0020 0.0055 0.0003
Mn 0.0672 0.009 6 0.0098 0.0010 0.0837 0.0084 0.0485 0.0097 0.0720 0.0090 0.0658 0.000 1
Fe 25824 02112 04704 0.1666 13392 0.1302 13095 0.1358 23310 0.1440 2.0492 0.0940
Co 0.0013 0.0001 0.0196 0.0098 0.0009 0.0001 0.0010 0.0001 0.0011 0.0003 0.0014 0.0005
Ni  0.0030 0.0003 0.0294 0.0196 0.0022 0.0002 0.0025 0.0003 0.0022 0.0007 0.0032 0.0015
Cu 0.0019 0.0002 0.0098 0.0098 0.0057 0.0006 0.0064 0.0029 0.0014 0.0010 0.0027 0.0026
Zn 0.0063 0.0007 0.2254 0.1274 0.0154 0.0016 0.0162 0.0047 0.0068 0.0016 0.0081 0.0007
Ba 0.0672 0.0480 0.0098 0.0196 0.0279 0.0028 0.0485 0.0097 0.1170 0.0270 0.0282 0.009 4
Pb  0.0020 0.000 1 — — 0.0050 0.0005 0.0065 0.0017 0.0029 0.0010 0.0033 0.0006
NO; 0.1248 0.0192 1.3916 03920 0.0744 0.0074 0.1940 0.0194 04680 0.0360 0.0564 0.009 4
SO;~ 0.0960 0.009 6 1.7934 1.1858 0.0651 0.0065 0.0970 0.0097 0.1980 0.0360 0.0752 0.009 4
NH; 0.1152 0.0010 — — 0.0279 0.0028 0.0291 0.0097 0.0360 0.0001  0.0094 0.000 1
EC 04704 0.0480 — — 0.3534 0.0372 04365 0.0388 0.5670 0.0630 0.3008 0.0001
OC 09408 0.0864 655620 5.0960 0.7068 0.0744 0.8730 0.2231 1.0710 0.2880 0.7426 0.0282
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Fig. 3 The chemical compositions characteristics in dust of
motor vehicle exhaust dust
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Tab. 4 The chemical compositions characteristics of road dust %
N SRS BB AR B Bt C Bt
FHME P72 FME i 72 T2 1E 7 FHME T2
Na 0.766 3 0.106 7 0.6650 0.1140 0.754 4 0.073 6 0.879 5 0.1176
Mg 0.863 3 0.164 9 0.750 5 0.047 5 0.901 6 0.1840 0.9378 0.196 0
Al 23862 02134 24035 0.0950 22540 0.276 0 2.501 1 0.274 4
Si 17.741 3 1.5811 16.549 0 0.760 0 16.348 4 1.7572 20.326 5 1.3720
P 0.077 6 0.009 7 0.076 0 0.009 5 0.064 4 0.009 2 0.092 4 0.009 8
K 0.824 5 0.067 9 0.779 0 0.066 5 0.809 6 0.082 8 0.8849 0.078 4
Ca 5.596 9 0.3589 5.5575 0.3420 52992 0.5520 5.9340 0.196 0
v 0.005 3 0.000 1 0.005 1 0.000 1 0.005 1 0.000 1 0.005 6 0.000 1
Cr 0.009 2 0.000 7 0.009 5 0.000 7 0.008 7 0.000 4 0.009 6 0.000 9
Mn 0.077 6 0.009 7 0.076 0 0.009 5 0.082 8 0.009 2 0.074 0 0.009 8
Fe 22795 0.426 8 2.1565 0.3420 21528 0.5520 25292 0.509 6
Co 0.000 9 0.000 1 0.000 9 0.000 0 0.000 9 0.000 1 0.001 0 0.000 1
Ni 0.002 4 0.000 2 0.002 5 0.000 3 0.002 3 0.000 1 0.002 5 0.000 1
Cu 0.006 1 0.002 8 0.007 4 0.003 9 0.004 8 0.002 4 0.006 1 0.002 2
Zn 0.016 8 0.003 7 0.0186 0.006 0 0.0147 0.001 6 0.0170 0.002 0
Ba 0.077 6 0.009 7 0.066 5 0.000 1 0.073 6 0.000 1 0.0927 0.009 8
Pb 0.007 2 0.002 0 0.008 2 0.002 5 0.006 4 0.001 3 0.006 9 0.0019
NO; 0.1455 0.009 7 0.1425 0.028 5 0.1380 0.009 2 0.156 0 0.000 1
SO;~ 0.067 9 0.009 7 0.076 0 0.009 5 0.064 4 0.009 2 0.063 3 0.009 8
NH; 0.0194 0.009 7 0.0190 0.009 5 0.0184 0.000 1 0.020 8 0.000 1
EC 0.688 7 0.077 6 0.627 0 0.0380 0.644 0 0.1196 0.7951 0.049 0
oC 1.2513 0.2522 1.2350 03135 1.122 4 0.340 4 1.396 5 0.1470
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Tab. 5 The results of the source analysis in road dust of typical roads
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