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Chemical Compositions and Sources Apportionment of Re-suspended Dust in

Jincheng

WANG Yan',PENG Lin** LI Li-juan' , WANG Yu-xiu', ZHANG Teng', LIU Hai-li', MU Ling'

(1. College of Environmental Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China; 2. School of
Environment and Chemical Engineering, North China Electric Power University , Beijing 102206, China)

Abstract; In order to make effective plan to provide the scientific basis for prevention and control of re-suspended dust( RD) , samples
of particulate sources including RD and other pollution sources of Jincheng were collected. Elements, ions and carbon in particulate
sources were analyzed. Enrichment factor, potential ecological risk assessment, and chemical mass balance model were used to analyze
the chemical composition and the source of RD. The result indicated that the main components in RD of Jingcheng were Si, TC, Ca,
0C, Al, Mg, Na, Fe, K and SO}~ , contributing 61. 14% of total mass of RD. The most abundant content of RD was crustal
elements, and the ions were enriched in the fine particles. The mass fraction of OC in PM, ; was higher, whereas the mass fraction of
EC in PM,, was higher, indicating that secondary organic pollutants were mainly dominated in the fine particles. The dust PM, 5 and
PM,, potential ecological risk indexes were extremely strong, and PM, . had higher ecological harm than PM ;. Pb had the highest
enrichment factor of 196. 97 in PM, ., which was followed by As, Cr, Ni, V, Zn and Cu, the enrichment factors of which were all
greater than 10, indicating that they were apparently enriched and affected by human activities. Soil dust, construction dust, vehicle
exhaust, and coal dust were the main sources of RD.

Key words :re-suspended dust; enrichment factor; potential ecological risk; chemical mass balance
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Fig. 1 Location of the sampling sites of re-suspended dust
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Table 1 ~ Comparison of chemical compositions of re-suspended dust among Jincheng and other five cities/%
24y I KE PN ZIH Kt e}
Na 2.1839£2.0287 0.7909+0.2336  0.7262+0.0449  0.3654+0.2030 1.2600+0.4400 1.2477 +£0.4279
Mg 3.0091+2.0715 1.3625+0.2534  1.5518 +0.1214 1.5645+0.0878 1.4500+0.3300 2.3124+0.403 1
Al 6.4851+2.2161 5.3308+0.9888 7.0807+0.7950 6.9101+0.5962 7.9100+1.5700 6.9693 +2.494 3
Si 11.1638 £0.8789 13.0832 +2.4713 22.3331+1.6952 21.2438 +1.3694 17.6000+3.9300 15.7109 +3.3527
K 1.2833 +£0.0703  1.2045+0.304 1 1.0866 +0.2572  1.7322+0.0867 2.6200+0.7200  1.4535+0.4240
Ca 9.7137 £3.5613 11.0599 +1.7326 13.7001 +£2.2897 9.3339+1.8080 6.8400+1.4700 15.8950+1.7180
Ti 0.1022+0.0342  0.2955+0.0725 0.3452+0.0342 0.4554+0.0474 0.6500+0.2200 0.5515+0.0756
\Y 0.2474£0.0981 0.0062+0.0017 0.0072+0.0008 0.0100 +0.001 1 0=0 0.0121 £0.002 8
Cr 0.1653 £0.0898  0.0060 +0.001 8 0.016 £0.0065 0.0085+0.0004 0.0100+0.0100 0.1018 +0.056 5
Mn 0.0425+0.0289 0.0502+0.0143  0.0537+0.0074 0.0730+0.0152 0.0400+0.0100 0.0889 +0.013 2
Fe 1.8481+£1.0267 3.4917+0.9376  3.4621+x0.3357 6.1618+2.7473  2.3900+0.3400 4.1902 +1.5587
Co 0.0017£0.0011  0.0011+0.0002 0.0016+0.0001 0.0023+0.0011 0.0100 =0 0.0157 £0.004 2
Ni 0.0777 £0.0755  0.0043 +0.0007 0.0068 +0.0021 0.0049 +0.0009  0.0100 +0.0100 —
Cu 0.027 £0.0134  0.0087 +0.0038  0.0119+0.0028 0.0107 £0.0009  0.0100+0.0100 0.0223 +0.017 4
Zn 0.0904 £0.1147  0.0714+0.0524 0.0475+0.0146 0.1202+0.0891 0.0800+0.0400 0.1421+0.164 1
As 0.0384 £0.0183  0.001 8 £0.001 6 — — — —
Pb 0.4466 £0.1703  0.0168 +0.0056  0.0203 +0.0083  0.0689 +0.0080  0.0100 =0 0.009 0 £0.002 0
TC 14.6933 £4.4364 4.0902+0.7741 12.8831+3.1401 11.4271+1.0349 11.1700+1.6300 9.5020+1.4239
oC 9.1386+£3.0054 3.9016+0.6827 10.9249+3.1669 9.0892+1.0598 6.8600+1.1100 6.3640+1.2223
Cl- 0.4794 £0.2212 0.4482+0.3265 0.2454+0.0241 0.0134x0 0.0200 £0.0100  0.3029 +£0.1362
NO; 0.0983 +£0.0388 0.0159 +0.0516 0+0.0001 0.0556+0 0=+0 0.1920 +£0.0770
S03- 1.6235+0.4719  2.7169+1.7017  7.0290+0.6777  0.2527 +0.0402 4.6300+1.5000 3.3982 +1.0826
K* 0.2337£0.1263 — — — — —
NH, 0.0349 +£0.0304 — 0.0378 £0.0067  0.0150+0.0100 0.0200+0.0100 —
2.1.2 WAL PM, | PM BRI LR SECEE MR S0 o5 B AR s Ak 2 A

/S B i 30 0 B e 2245 s 2 T L o
Z 945 Si. Ti, Al, Mn, Mg, Ca, Fe. K Hl Na, JE &
JUE (LMt E), B F (Na* | NH . Mg*" |
K*, Ca’* [ F~, Cl™, NO; F1S0;),AEHHk((OC)
HMITEK (EC).

M2 Hal LA kT A h e oo R O

Ay R 35.83% . 39. 11% . Wi h B 7 1E
PM, , b 19 Bt & 42 B PM,, &5, 43 9 9.61% |
10. 72% , WA 4L 50 05 5 T LU A0SOk X A7 AE.
OC 7E PM, b5t 40 B0, B OC rhsd & K
S A ek 2k AR A B A BB (SOC) |, 1
B WA LTS et S B AR TR fE 4Ok 1. EC 7E
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Table 2 Classification criteria of the potential ecological risk index
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Table 3 Potential ecological hazard coefficient and ecological risk index of heavy metals in re-suspended dust of Jincheng

. TRAE A SRR 2R 8 WS
Py | - - - - A e

Mn Zn Cr Cu Pb Ni Co As ARS8 %

PM, 0.58 20. 69 114.95 69. 47 972.12 251.12 11. 81 674. 11 2114.84
PM,, 0.43 12.18 54.20 59.73 858. 85 144. 42 6.69 342. 86 1479. 36
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