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Using the Matter Element Exten51qn Model to Assess Heavy Metal Pollutlen 1n

Topsml in Parks in the Mam D,lstri’ct Park of Lanzhou City e
HU Meng-j jun, “11 Chun-yan, LI Na -na, J Tlan -qiy ZHENG Deng-you o

(College of Geography and Environmental Sci 1ences Noxthwest Normal University), Lanzhou 730070, China)

Abstract: The UNMIX model was used tq dndlyze the source of heavy metals found to be present in the topsoil of parks in the main
district of” Lanzhog City. ' The Hakanson toxicity respgnse _coefflcxmt was used concurrently to modify the traditional weights in the
model , and-the ‘matter-element extension model was used.to- gPaluate heavy metal pollution. The results of the evaluation were compared
with the ,comprehenslve pollution index (Py) and potential ecological risk index (RI). The results were as follows. (DThe average
heavy metal content in the topsoil at each sampling point was higher than that of the background value of soil in Lanzhou, with the
proportion of Ni, Cu, and Co being 100% while the proportion of Cr, V, Pb, and As contents were 58. 82%, 14.71%, 20. 59%, and
2.94%, respectively. @ The resulls of source analysis showed that there were three major sources of heavy metal pollution in the
topsoil of the parks in the study area. Source 1 is construction pollution, which contributes 56% of the Co present. Source 2 is traffic
pollution, which contributes 44% and 52% of Cu and Pb, respectively. Source 3 is natural, and contributes 62%, 60%, 56%, and
56% of V, Cr, Ni, and As, respectively. Thus, this research showed that natural sources are predominant. 3) The weight correction
effect for each heavy metal was significant; there was an approximately 44% reduction in both Cr and V, while the corrected weights of
Ni, Cu, Pb, As, and Co increased in the order Co < Pb < Cu < Ni < As compared with the conventional weights. The most obvious
change in weight was that of As, which increased by approximately 188% . @ The results of the evaluation using the matter-element
model showed that the state of 46% of the topsoil in the parks in the study area was grade V (severely polluted) , while 41% was
grade IV ('moderately polluted) and 3% was grade Il (lightly polluted); Co was the main pollutant. The results of the model
evaluation were roughly the same as of from the Py and RI, indicating that the matter-element extension model can be used to evaluate
heavy metal pollution in soil and the evaluation results are accurate and objective.

Key words : UNMIX model ; matter-element extension model ; toxic response coefficients; heavy metals; parks
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Table 2 Statistics on the content of heavy metals in topsoil

St Ni Cu Cr \Y Pb As Co
i/ mg-kg ™! 29.36 ~49.03 25.33 ~85.90 32.90 ~88.53 51.71 ~108.02 17.63 ~63.27 9.53 ~18.45 25.33 ~85.90
{8/ mg-kg ™! 38.22 36. 1 60.11 76. 08 30. 89 14.5 36. 10
FrifEZE 4.02 10. 04 7.93 29.51 9.98 1.74 10.19
bR LA % 100 100 58. 82 14.71 20. 59 2.94 100

AT R % 11 28 13 38.79 32 12 28.23
2T FHE ) /mg kg ! 26.5 22.9 59.9 67.1 22 10. 6 12.6
AP RS B ) /mg kg ! 2000 36 000 78 1500 2500 140 350
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Table 3 Correlation coefficients among heavy metal concentrations

v Cr Co Ni Cu As Pb Fe, 04 MgO
v 1
Cr 0.915* 1
Co -0.375*  -0.349* 1
Ni 0.714* 0.725* 0. 134 1
Cu 0. 081 0.305 0. 02 0.215 1
As 0. 460 ** 0.442%  -0.156 0.579 ** 0. 206 1
Pb -0.077 0. 193 0. 035 0.1 0. 628 ™ 0. 206 1
Fe, 0, 0.957 0.932*  -0.315 0.753* 0.132 0.409* 0. 005 1 -
MgO 0.482* 0.448*  -0.433* 0.327 0. 149 0.717* (~,0.001 0. 415 o1 P

1)« 3R P<0.05, = Fm P<0.01
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Fig. 2 Spatial distribution of source contributions from the UNMIX model
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Fig. 4 Spatial differences of the results as assessed using three methods
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