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Evaluations of Heavy Metal Pollution Status in Surface Soils Adjacent to the Rivers and Irrigation Channel in
Shenyang, China
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(1.Key Laboratory of Ecological Geochemistry of Chinese Academy of Geological Sciences, National Research Center of Geo—analysis, Bei—
jing 100037, China; 2.Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: The pollution situation of seven types of heavy metals in surface soils from the farmland adjacent to the Pu River, Hun River, Xi
River and the Shenyang—Fushun Irrigation Channel were studied using the geo—accumulation index(Igeo) and the single factor Nemerow in—
dex(NI) methods. The maxima of As, Hg, Cd, Pb and Cr in surface soils occurred in the Xi River area and the maxima of Zn and Cu appeared
in the Shenyang—Fushun irrigation channel. The average concentrations of Hg, Cd, Pb, Zn, Cu and Cr were significantly different in each
studied area. Cd and Hg were highly correlated, suggesting a common source. Pb, Zn, As and Cu were highly correlated, suggesting another
common source. Igeo and NI calculation showed that Cd, Hg, Zn pollution in studied areas was a common phenomenon and pollution of Pb,
Cu, Cr and As also occurred in some river areas in Shenyang. The farmland soils nearby the Xi River were seriously polluted.
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Figure 1 Sampling locations of top—soils from the major watershed areas in Shenyang
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Table 1 Heavy metals contents in surface soils from agriculture fields adjacent the major rivers in Shenyang and comparisons with

geochemical background and national soil quality standard(mg-kg™)

g R As Hg cd Pb Zn Cu Cr

A (n=12) -3 1E 8.9 0.1 0.2 34.1 717 24.6 62.2
3] (n=15 ) F-H(E 8.9 0.28 1.42 40.0 1522 54.6 84.3
B (n=7)FH 7.1 0.1 0.3 25.1 88.1 347 89.0
HEHEIE (n=8 ) L1 114 0.253 0.37 422 121.9 479 88.1
SURSHESE: 3151 ] 8.8 0.037 0.108 21.4 55.4 19.8 57.9
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Figure 2 Distributions of As,Hg, and Cd in surface soils from different river discharge areas
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Figure 3 Distributions of Pb,Zn,Cu and Cr in surface soils from different river discharge areas
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Figure 4 Geo—accumulative index(Igeo) of heavy metals in top—soils from farm areas adjacent to the rivers
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Table 2 Geoaccumulation index of heavy metals in surface soils from agriculture fields adjacent to the major rivers in Shenyang

i H As Hg Cd Pb Zn Cu Cr
4] (n=15)
SEXE -0.50 0.81 1.63 0.05 0.48 0.45 -0.05
=/ME -0.95 -0.33 0.31 -0.38 0.01 -0.04 -0.32
BiME 0.62 3.23 343 142 1.48 1.48 0.37
>0 B4t 13.3 86.7 100.0 333 100.0 80.0 333
>1 HA4rE 0.0 26.7 733 133 26.7 26.7 0.0
AR (n=8)
SERHME -0.16 1.12 0.69 0.22 0.20 0.33 0.00
=/ME -0.35 -0.33 -0.15 -0.20 -0.18 -0.10 -0.18
RAKME 0.01 2.68 1.80 0.83 1.52 1.49 0.31
>0 A4rkb 12.5 87.5 875 75 75 875 25
>1 B 0 75 125 0 12.5 12.5 0
M (n=12)
e -0.44 -0.09 0.30 -0.01 -0.16 -0.22 -0.35
/ME -0.99 -0.88 -0.12 -0.52 -0.65 -0.73 -0.66
BKMHE -0.02 0.56 1.02 0.62 0.88 0.17 -0.13
>0 HArH 0.0 50.0 75.0 333 333 25.0 0.0
>1 B4l 8.3
B (n=T)
SEXE -0.63 0.10 0.30 -0.25 0.05 0.15 0.02
=/ME -0.84 -1.13 -0.84 -0.41 -0.15 0.02 -0.10
BKMHE -0.29 1.11 1.26 -0.07 0.25 0.31 0.17
>0 {4l 0.0 71.4 85.7 0.0 71.4 100.0 57.1
>1 A4kt 14.3 14.3
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Table 3 Nemerow Index(NI) descriptive statistics for heavy metals
As Hg Cd Pb Zn Cu Cr NI
4 (n=15)
SEHH 0.60 1.84 7.10 1.14 1.52 1.82 0.94 5.24
=/Mi 0.34 0.27 1.10 0.63 0.84 0.95 0.70 0.96
BAE 1.6 9.3 25.0 38 3.7 44 14 18.2
et S8 iy LENEES HEEY Binj LENEES Bim g BRR HEGR
AR (n=8)
SEH 0.76 1.69 1.87 1.21 1.22 1.60 0.98 1.62
B/ME 0.62 0.27 0.70 0.75 0.70 0.90 0.81 0.70
BAE 0.89 5.40 4.90 2.09 3.81 4.39 1.32 4.16
WM (n=12)
SEH 0.60 0.37 1.17 0.98 0.78 0.82 0.69 0.99
B/ME 0.33 0.15 0.72 0.55 0.44 0.48 0.50 0.60
BAE 0.86 0.65 2.26 1.70 2.00 1.17 0.85 1.80
b S sy sy BEEY BRR WK BB 4 WK
B (n=T7)
SEH 0.48 0.51 1.29 0.72 0.88 1.16 0.99 1.09
B/IME 0.38 0.12 0.35 0.61 0.72 1.01 0.87 0.51
R 0.66 1.12 2.85 0.85 1.07 1.35 1.14 2.13
Vel o s BEEY ERR ERR By ERR By

Pb.Zn TEAR L TLHE IR i ik L3 rp o R B 4y, Cr
TERTE R AR E L EPOARERY,
2.3 WAREAKRA L EDEEERIESHT

M3 4 0T IER], X Fe 5 As.Cr.Zn fJ4H
KMEBT , R 3 FonER 5 Fe HISRIREAMF, &
R Fe ok A HRAMBEME TR, EARREHL I HEN
As.Cr.Zn >k BT HAMBIAEE, X2 i F 400 ik
e &M Em T E A %E. Cd.Hg 5 Fe K
KPR ZE, HC 5 Hg ZRMHX R R? A
0.771, 1] Cd .Hg Sk IEAHIR ; i As 5 Hg.Cd A9FHE
ZER> 4354 0.538 F10.346, 3B Hg 5 As 3F3E3kK
B [Rl—E, 7] AW Ry o5 — 275 YRR, A IH
WAE R T, CdBRT 5 Hg Fil Pb F§A IEAHIER
50, SEHMAEMITTREAMK, KHEF Cd H—1
EEORERME AL, EIMERIESEE 2.0
mg-kg™ [ CA™ ™ REBES Cd SEBARE N
0.4~0.6 mg kg™, HFIEILH Cd FEHIE 14
mg kg™, 1 BB 4 VAT F AR H -8 Cd R
BIE . WAMEKHRR R Cd EESRIEZ —, Pb,
Zn . As.Cu Z[AIMAHR R BT 0.8, WP HIE % 4
FICE AT BER B [F—RIE, R = Tk o A 5 Bl
Wk B 16 & BB RIS Mk B HE . As FIFER

®4 YHRERTPESREEBXES T
Table 4 Correlations among the heavy metals in the surface soils

from Zhangyi Town

As Hg Cd Pb Cr Zn Cu Fe

As 1

Hg 0538 1.000

Cd 0346 0.771 1.000

Pb  0.835 0.761 0.670 1.000

Cr 0718 0366 0.104 0.657 1.000

Zn 0.849 0.727 0539 0.912 0.825 1.000

Cu 0.864 0.685 0.456 0.848 0.764 0.949 1.000

Fe 0782 0.336 0.051 0.667 0.974 0.824 0.783 1.000

Cu Pb 1G-S REEE-WEHEI R . JEikE,
FERGE T PRI AEREA As (75 YeHERBS, 48T 7K
IO R 75 Yk A R B AR , RIS R T R
FEMRR IR EHUT K, i AR 7K X 3 7K AAb
4, [ HeE R R 2 TIN5 4L

Tk PH A TR A R R b 52 2 Tolk AR 3% 75
KIS , JC LA By B, DR AR R A T IR B
FEX i — L2 IR JE T /K #E R TE G R H HEA T B
RPRAEH LB
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