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Abstract: In order to study the characteristics and sources of heavy metals in aerosol in the coal mine
area of eastern foot of Taihang Mountain, PM:s and PM,, samples were collected in Fengfeng mining
area of Handan, China in 2017. The heavy metal contents in the sample were measured by Inductively
Coupled Plasma Mass Spectrometry. The mean mass concentration of PM» s in spring, summer, autumn
and winter in Fengfeng mining area were 84, 108, 107 and174 pg/m?® respectively. The PM;o mean
mass concentration in spring, summer and autumn were 204, 177 and 179 pg/m?® respectively. PM.s
and PM mass concentration exceeded Chinese National Ambient Air Quality Standards (grade- 1 ),

it indicated that air pollution in coal mining area was more serious. The ratio of PM,s/PM;, in summer
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and autumn was obviously higher than that in spring, which may be related to the strong photochemical

reaction in summer and autumn. The metal contents of Zn in PM, s in Fengfeng mining area were the

highest, and the contents of other elements from high to low are Pb, Mn, Cr, Cu, As, Mo, V,
Sn, Ni, Cd, Co, etc. The content of Zn in PM,o was the highest, followed by Mn, the contents
of other elements ranged from high to low in order of Pb, Cr, Cu, V, As, Mo, Ni, Sn, Cd,

Co, and so on. The enrichment coefficient of Cd elements in PM>s and PM, in Fengfeng mining area

was more than 100, which is seriously enriched and influenced by human activities. The enrichment

coefficient of Mo, Pb, Sn and Zn elements were more than 10, which indicated that Mo, Pb, Sn and

Zn were slightly enriched in Fengfeng mining area and were affected by human activities. The enrichment

factors of As, Cr, Ni, V, Mn and Co were less than 10, which indicated that the seven elements of

Cu, As, Cr, Ni, V, Mn and Co mainly come from the crust.

Key words: Handan city; PMa.s; PMio; elements
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Fig. 3 Enrichment factors of heavy metals in PM

R2 P s HEEZETEMN ( B{L: ng/m?)
Tab2. Heavy metal contents in PM:s

\Y Cr Mn Co Ni

Zn As Mo Cd Sn Pb

w/ME 278 13.73  23.10 0.36 2.58

BRI 2244 5791 199.65  1.89 11.52  163.28

¥H 10.34  33.85 50.80 0.70 5.93 27.23

71.60 2.90 3.62 0.38 4.58 12.76
395.68 5823  29.65 7.68 14.56  317.71
183.72  11.54 10.42 2.51 7.73 79.09

x3 PMo FEEGRETRENRE (BfL: ng/m’)
Tab3. Heavy metal contents in PM

\% Cr Mn Co Ni

Zn As Mo Cd Sn Pb

w/ME 617 18.78  60.14 0.75 4.94

B 31.83 12851 23026  3.05 5140 4244
Wi 1631 4126 11056 1.61 931 2332

81.89 3.12 4.26 0.45 4.60 22.03
514.61 61.64  29.28 11.39 12.00  387.94
233.82 14.76 12.06 4.06 7.99 89.48

x4 PMos 5 PMio REERBITTRHILLE (%)
Tab. 4 The ratio of heavy metal elements in PM:s and PMo (%)

\Y Cr Mn Co Ni

Zn As Mo Cd Sn Pb

LRI 62.42 82.41 40.08  39.04 6326 87.40

73.00  90.72 9844  63.85 88.49 7277
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