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Abstract: In order to understand the soil environmental quality and potential ecological hazards in Jinzhou urban area, the surface soil of
the urban area was taken as the research object; the environmental quality of heavy metals in the surface soil of the urban area was
evaluated according to the soil environmental quality control standards for agricultural land and construction land issued in 2018; and the
potential ecological hazards were evaluated by the potential ecological hazard index method. The results show that the enrichment
coefficients of Hg and Cd in surface soil are 2.36 and 2.27 respectively, and the variation coefficients of Hg and Cd are 1.28 and 1.49
respectively. The average contents of Hg, Zn and Cu in green land soil in urban area are 1.5 times higher than those in dry land in
suburban area.The first—class risk—free soil is the main soil in Jinzhou City, and the second—class risk controllable soil is more distributed
in the suburb, Tanghezi industrial zone is surrounded by the third—class soil with high pollution risk. The results of potential ecological
hazard assessment show that Hg element is easy to release, whose potential toxicity to organisms is relatively high, while other elements
are of low ecological hazard, and the comprehensive potential ecological hazard index (RI) is of medium ecological hazard.
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Fig. 1  Geological map of the study area
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Table 2 Classification of the potential ecological

hazard suggested by Hakanson
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Table 3 Geochemical parameters of soil elements
mg/kg

25 Cu Pb Zn Cr Ni cd As Hg

E N1 162.00 122.00 966.00 1457.00 119.00 1.91 31.30 1.55

e/ ME 10.80 15.50 36.50 34.10 14.10 0.10 4.48 0.02

FAE(X) 33.05 37.94 128.99 115.28 31.89 0.41 7.89 0.16

FRsE 8 (M) 28.80 34.10 109.00 74.40 29.00 0.37 7.46 0.10

PREES 25 (S) 17.27 14.94 82.64 171.37 10.63 0.22 2.49 0.21

B RFE(Cr) 0.52 0.39 0.64 1.49 0.33 0.53 0.32 1.28

W2 TR RME 23.26 25.03 72.34 72.43 29.18 0.18 6.79 0.07

FKETHOCREER 1.42 1.52 1.78 1.59 1.09 2.27 1.16 2.36
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Table 4 Soil element geochemical parameters of different used land types

mg/kg
251 Cu Pb Zn Cr Ni cd As Hg
2 (n=82) 27.02 33.22 107.01 118.30 31.38 0.39 8.10 0.13
M (n=14) 28.34 35.77 107.73 125.00 34.51 0.43 6.98 0.10
WSk (n=107) 38.75 42.07 150.88 116.46 31.76 0.43 7.92 0.20
Hbd (n=5) 32.44 37.46 124.40 85.28 40.28 0.53 7.74 0.19
FHL(n=9) 27.90 35.47 104.63 75.29 29.37 0.36 7.07 0.15
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Table 5 Results of soil environmental
geochemical classification
mEe A R AR RURNTHE . AR RS
AL RERE LB % RESER LLOL/% REEEC LBl %

As 217 216

EEL0

99.54 1 0.46 0 0.00

Hg 217 217 100.00 0 0.00 0 0.00

Cr 217 199 91.71 16 7.37 2 0.92

Pb 217 217 100.00 0 0.00 0 0.00

Cd 217 180 82.95 37 17.05 0 0.00

Cu 217 214 98.62 3 1.38 0 0.00
Zn 217 210 96.77 7 3.23 0 0.00

Ni 217 217 100.00 0 0.00 0 0.00
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Fig. 2 The soil As,Cd,Cr,Cu and Zn single element environmental quality classification and comprehensive classification map
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Table 6 Potential ecological hazard coefficient of heavy metal in urban soil of Jinzhou City

Hb BT As Hg Cr Pb cd Cu Zn Ni RI
FONEN 42.82 885.71 41.29 19.23 163.71 30.86 9.59 22.14 959.65
/M 6.13 12.57 0.97 2.44 8.31 2.06 0.36 2.62 36.40
SEHIME 10.79 92.99 3.27 5.98 35.52 6.30 1.28 5.93 162.06
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Fig. 3 Frequency distribution of potential ecological hazard coefficient of heavy metal in urban soil of Jinzhou City
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