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Pollution Characteristics Sources and Ecological Risk
Assessment of Elements in PM,, in Zunyi City
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Abstract: PM,, samples were simultaneously collected at Dingzikou sampling site( urban site) and Feng—
huang mountain sampling site( background site ) from March 2012 to February 2013 in Zunyi city and the pollu—
tion characteristics sources and ecological risk of elements in PM,, were analyzed and assessed. The results indi-
cated that the seasonal variations of average PM,, concentrations ranked as: winter > spring > autumn > summer
urban site were higher than background site and compared with Ambient air quality standards PM, at two sites
exceeded the standard by 100% in winter. The concentration of As Pb Hg Mn in PM,, were higher in urban site
than those of in background site and for which were highest for seasonal variation winter. The results of enrich—
ment factor showed that Pb As Cd Hg Mn Cu and Zn in PM,;, mainly sourced from anthropogenic pollution. The
order of potential ecological risk indexes of elements in PM, was Cd >Pb > As > Cu >Zn > Ni > Cr in which the
potential ecological risk degree of Cd reached terribly strong.
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Table 1 ~ Monitoring results of PM,, concentrations in study area
p/(pg*m™?) p/(pg*m™?) 1%
97.77 ~198.30 147.53 +18.85 60 0~0.32
60.39 ~113.83 87.11 +18.89 0 0
103.88 ~183. 16 136.63 £16.10 10 0~0.22
193.81 ~320. 04 274.23 +24.00 100 0.29~1.13
60.39 ~320. 04 161.38 +79.70 40 0~1.13
85.55 ~183.26 133.05 £19.10 40 0~0.22
29.10 ~55.66 45.93 £7.32 0 0
72.82 ~112.87 93.99+9.73 0 0
190.35 ~249.78 214.05 +13.85 100 0.27 ~0.67
29.10 ~249.78 121.76 +71.10 35 0~0.67
1 PM,, . PM,,
6 2,
. 2 @ (
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0.29 ~1.13.0.27 ~0. 67 ;@
PM,, Mn
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2 PM,, ng/m’
Table 2 Concentrations of element in PM,, in study area compared with some other cities ng/m’
Pb Cu Zn Mn Cr Ni Cd Fe
( ) 256.55 22.77 228.93 605.59 13.77 2.63 3.37 1 025.80
( ) 151.40 16. 65 130.97 347.37 10. 05 4.39 3.04 688.77
7 503.8 254.4 1142 210.2 190.4 106.1 10.9 7 653
8 35.6 23 124.6 28.2 3.12 2.43 0.27 228.5
o 705 41 1 060 84 18 11 9
10 200 90 460 100 90 80 2 590
1 265 32.1 273 74.5 36.8 10.2 1.94
12 370 130 550 130 20 20 10 2 190
( Zabrze) 1 1 683 590 372 77 296 28 557
( Zabrze) ' 224 45 50 7 17 1 706
Gwangju( ) 61.5 176 31.7 9.5 7.3 1.5 687
Helsinki( ) '3 20 6 8 9 0.8 500
Venice( ) 16 161 73 387 57 74 170 828
@D Zabrze
PM,,
Ni ;@
Cu+Zn.Cr.Ni.Cd Ven-
ice ® Pb.Cu-Mn.Cr.Cd.Fe
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Table 3  Classification criteria of the potential ecological
risk index "
Ef RI
<40 <150
40 ~ 80 150 ~300
80 ~ 160 300 ~ 600
160 ~ 320 > 600
>320
4 Ni.Cr
As.Cu+Zn ~ Ph
2 PM,, ~ Cd ; CrvZn.Pb
Fig.2 Enrichment factors of elements .
in PM,, in stud .
in PM,; in study area PM,, - cd
>Pb >As>Cu>Zn>Ni>Cr. PM,,
2.3 AFAEPM, P o LS LT Cd

1980 Hakanson 56.58% ~93.17% .
19-20 ) . ( ]
4 PM,,
Table 4  The potential ecological harm coefficients and potential ecological risk indexes of elements in PM; in study area
i

As Cd Cu Ni Zn Cr Ph RI
49.30 1176.15 12.51 3.24 18.55 0.71 148.43 1 408. 89
15.74 743.69 47.67 6.51 41.96 5.30 453.59 1314.48
34.02 592.46 34.17 0.71 7.38 1.91 98.79 769.44
46.30 1177.85 12.50 0.81 7.20 0.99 234.34 1 479.99
36.34 922.53 26.71 2.81 18.77 2.23 233.79 1243.20
56.28 1208.01 47.20 5.97 13.96 0.51 177.90 1.509.82
23.44 1319.77 12.12 3.66 33.20 13.05 460.32 1 865.55
44.42 1063.17 7.45 1.37 5.30 18.39 1 140.10
37.11 1151.79 14.17 5.70 6.84 0.85 195.26 1411.71
40.31 1 185.68 20.24 4.18 14.83 3.60 212.97 1481.80
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