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Characteristics and Sources Analysis of Soil Heavy Metal Pollution in Taian City, Shandong, China

LI Rui-ping', HAO Ying—hua', LI Guang-de'", JJANG Yong—dong’, ZHANG Hua', HAN Xiao-mei'

(1.College of Resources and Environment, Shandong Agricultural University, Taian 271018, China; 2.Environment Protection Monitoring
Station of Taian City, Taian 271018, China)

Abstract: The research on soil pollution in Taian City is at the preliminary stage and still lack systematic study and discussion. Seven heavy
metal elements of 110 topsoil samples in Taian City were analyzed by factor analysis and 3 main factors were selected. Combined the distribu—
tion situation of enterprises in Taian with comparison of the 3 main factors, the possible origination of soil pollutants were proposed and poten—
tial ecological risk of heavy metal pollution were evaluated. The results indicated that the heavy metal accumulation in suburb cropland was
obvious especially for Hg, Ni and Cu, with their maximum values higher than the critical value of the second grade in national soil environ—
mental quality standards. The correlation analysis indicated that there were significant positive correlations between Zn and Ni, Zn and Cu,
and between Ni and Cr, while there was significant negative correlation between Zn and Hg. The factor analysis results suggested that soil Zn,
Cu, Ni and Cr were mainly affected by industrial and mining activities; business activity was the main factor for Pb, and agricultural activities
and resident’s life had much more impact on the accumulation of Hg and Cd. The potential ecological risk assessment showed that the risks of
Pb, Zn, Ni and Cr were on a low level, while risks of Cd, Cu, and Hg existed with different degrees.
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Table 1 Descriptive statistics of heavy metal concentrations in Taian City(n=110)

WH Hg Zn Ni Cd Pb Cr Cu
/Mi/mg-kg™ 0.029 32.555 26.957 0.035 0.856 15.269 10.974
B KAE/mg kg™ 0.582 173.589 59.352 0.251 50.730 142.243 101.346
S {E/mg - kg 0.338 65.558 37.886 0.091 15.337 60.043 25.244
R /g - kg™ 0.350 61.385 37.146 0.092 13.448 62.241 22.645
AREUmg kg 0.213 32.555 59.352 0.042 0.856 15.269 10.974
J#E/mg kg 0.012 433.122 39.341 0.002 60.566 592.424 119.114
75 5 BB % 754 75.6 85.4 70.8 70.9 722 71.6
7R 3 B {E /mg kg™ 0.019 63.500 25.800 0.084 25.800 66.000 24.000
RS R B T F A /mg - kg 0.5 250 50 0.3 300 200 100

W R R — bniE A (R R AR (GB 15618—1995)),

BEMAEM 17.8 5,

Pt o Ni S 2R E/IMEN 26.957 mg kg™,
B RAEHN 59.352 mg-kg™, FHIMH 37.886 mg kg, J&
THTTREREM 1.5 15,

Cu FEMR/IMER 10974 mg kg, BEHCFI{E
25244 mg-kg, B H TR T RMEMN 1.1 45, Hi
KAEH 101.346 mg-kg ™, 41 5 AR 4.2 1%,
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Table 2 Indices and grades of potential ecological risk assessment

WEASAE  BIUEELE WEASRE LHWEL
HIFRB EFGE  SKRRRE BB RI L SRR
Ei<30 3 RI<110 3958
30<Ei<60 =2 110=<<RI<220 [28)5:3
60<Ei<120 BE 220=<RI<440 HE
120<Ei<240 2 RI=440 JEE

Ei=240 T

NPT H 3P 4R e A5 BRI
RBGHATIEMT, 3 3 RSB A AT A, R AT
4% B 438 Zn Pb.Cr.Ni 4 R0 2 MVETELE 25 KU 35
WFIRfEEKE, BrRASSHR A& R EE, W
Hg .Cd.Cu 3 FpoT R MIHFEAR R RIBTEAE RN
Wi, 7€ 110 MRS, KA T0%HE5 Hg EAEA
faFE RPN EKE, A S0%RER Cd MBEAESEES
BB R DL EAKE B 54.5%FE 5B Cu IETEAE S E
REEERIKFE, Fik Hg,Cd,Cu XS HIELEES K
IR STk R R, RIS G E O™,

YR H WS, EE R e S XK R E
HRE B2 Db K B R 2 B 2 B8 b s i B AR 7
FERME R, AR, H 78 MRS (BB



5 30 45 10 ® W B O\ OB ¥ ¥ 2015
R BEMKAIRESEREBREESREREIHS K
Table 3 Frequencies of potential ecological hazard coefficients about heavy metal in Taian City
WIEESfEE M B SEEIE/ %
BIAK VG SKGRE Hg Zn Ni cd Pb Cr Cu
Ei<30 3 6.4 100 100 43.6 100 100 0
30<E;<60 i 227 0 0 527 0 0 1.9
60<E <120 ®BE 70 0 0 3.7 0 0 43.6
120<Ei<240 E 0.9 0 0 0 0 54.5
E =240 JeHE 0 0 0 0 0 0

70.9% ) W E & IR A SR FRIE T H EKE, X
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Table 4 Pearson correlation coefficient of heavy metal concentrations in Taian City

JLE Hg Zn Ni Cd Pb Cr Cu
Hg 1
Zn -0.246** 1
Ni -0.193* 0.328%* 1
Cd -0.162 0.140 0.093 1
Pb 0.130 —0.234* -0.121 0.055 1
Cr -0.198* 0.202* 0.450%* 0.034 -0.191* 1
Cu -0.213* 0.740%* 0.436%* 0.070 0.093 0.198* 1

T FORMSNER 0.01 K, * FoRHEME 0.05 KF,

®5 FRMRATRESETRHEFHH
Table 5 Factor analysis of heavy metal in Taian City

G A T 2T J7 ZEBRIE AL TR o W) 7 8
F1 F2 F3 F1 F2 F3
Hg -0.475 -0.159 -0.480 -0.154 -0.376 -0.510
Zn 0.798 0.189 0.410 0.900 0.154 0.162
Ni 0.697 -0.152 -0.179 0.596 0.385 0.193
Cd 0.214 0.694 0.134 0.102 0.136 0.836
Pb -0.345 0.558 0.142 -0.113 -0.573 0.299
Cr 0.552 -0.427 0.417 0.504 0.142 0.424
Cu 0.795 0.200 0.451 0.925 0.125 0.137
HHERZ% 34.982 15.692 14.597 26.486 22.184 16.600
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