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Abstract

In order to obtain the concentrations and distribution of heavy metal elements in
soil of Liaojiagou water source, such as Cd, Pb, Cr, Cu, Zn, Ni, Co, Hg, As and Se
were measured. The degree of heavy metals concentrations was assessed based on
single factor indices and Nemero comprehensive indices methods. The results showed
that the proportion of soils samples exceeding the Grade II of environmental quality
standard for soil of Cd was the largest in all the elements. The over standard rates of
Cd were 47% (0.273 mgekg') in three water sources, respectively, followed by Zn
(38%), Pb (22%) and Cu (16%). And the proportion of soils samples exceeding the
Grade II of Cr and Ni were about 6%. The average contents of Pb, Cr, Cd, Cu, Zn
and Se were higher than the background values and exist the surface accumulation of
contamination in three water sources. The average contents of Ni, Co and As is
approximately equal to the environmental background and presence of sampling
points over the environmental background values because the coefficient of variation
is larger. In this study, the pollution situation of heavy metals in three water sources
was evaluated against references of the Grade [ and II of environmental quality
standard for soil national standard limits and background values of Jiangsu province
soil respectively. The result showed that Liaojiagou water sources exist heavy metal
accumulation and reached minor - moderate pollution levels, in particular, Cd, Pb, Cr,

Cu and Zn has been close to or has been at the level of early warning.Results showed

that the order of the average values of the potential ecological risk coefficient E! for

the heavy metal element turned out to be the inequality lined as CD (40.95) >Hg
36.53 >Cu (12.07) >As (10.38) >Pd (886) >Co (5.13) >Ni (4.90) >Cr (3.45) >Zn

(2.28), which revealed that the average value of E! for each heavy metal was less

than 50, implying the slight ecological risk. Also, while the minimum value of RI was
of slight ecological risk, its maximum value was of averaged ecological risk. From an

overall point of view, the ecological risk level of the soil in the focused area was of



slight ecological risk. These results would provide partly scientific databases for the

risk management and environmental protection of this area of drinking water sources.

Key words: heavy metal; centralized drinking water source; pollution evaluation;

soils
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HEE 4 ATRAEH, BS5EKIE R NS 7 RECN 13.0% (Cro) , KRR
N 459% (Se) , UWHLHEPEEESEZIIATINESE.

DL (RIS EAniE) R —JniEoN EESEKAR, [LI0E I REA
W) XFECAT AL, BR Hg 4b, HAth 8 FE L JERI: Cd. Pb. Cr. Cu il Zn ju & F3
TELEE T HAEE RME AEERER 1.4~24 £5) , BEZIEKIEH As 1)
AR R 25.8% GRBEVERIAN 9.1~27.2 mg-kg') , #tt Niv Co I As ¥ KF+
BALEBE AT Rl Se 2P S, N. F. Cl. Br. Hg 4ME 5% K KR TT
F, BN A EREINRE —, AR JHI PRI R . X
Se Ryl 4 BT 40, KUEHL 4% Se P S B TS Sl XIEAE Sei5
RINERER R

x4 KEHEEPESEEMHSE (BA: mgkgh)

_ B VAR F 7K K VR i (n=32) HEHERE

R Tomem om TBE sk SoRoze
Cd 0.16~0.40 29.6 0.27 0.2 0.13
Pb 44.3~102.0 29.8 62.7 35.0 26.2
Cr 134.2~198.6 13.0 155.3 90.0 77.8
Cu 72.3~120.9 18.6 84.6 35.0 223
/n 167.0~382.5 30.8 243.5 100.0 62.6
Ni 32.0~51.8 15.0 36.7 40.0 26.7
Co 9.6~19.7 23.2 10.1 - 12.6
Hg 0.086~0.188 24.2 0.135 0.15 0.29
As 12.3~28.9 258 13.0 15.0 10.0
Se 0.55~1.75 459 0.99 - 0.22
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2.2 ERELRIREN

MR B8 BT 75 YR B Je Mg 2 SR A G AR B 5 v, A L (IR R
JFUEFRAEY — Wbt AR HERTT I3 LIRS SEE A S IRME, TSR
WK 5. SRR, LR —TARHEE RPN S BE, KIEH 3% F Cd. Pb. Cr.
Cu M1 Zn IR P58 BTG BT T 1.4~2.4 208, i B 7K 5 b+ 438 56 45 8 e B
NEERIER, THZPd. Cufl Zn, B THEREEGY-E5Y., K+
Ni. Co. Hg. As B FI5HFREAET 1.0~1.2 JEHZ W, & TAE5 45275 4R
. HIR Hg Ml As b Fi5 4, HBTeMHERECR, FIyEEREE %
K, HEBBHBBNEIRGE. BERWKIRE P T 2 £4, #E—20
0 3% O 37 B oS Yol rp S5 R BE VS Ut . BT IR LIRS BHEAE NS R, B
FVKPER Py LT 3 A4, I EIECZ BB EiG g, A BARAEAE T
MSIAE, BV KR b T B RS

MERUL, BRI IR — e R E N ELE RSN, & TRE-
SRR Vs Bk T, JGHJE Cdy Pb. Cr. Cu fl Zn, CEUTEl b T2 K

%5 KEHHIETES RIS RENR

‘ HE TSRS (P
KU WhERE Py
Cd Pb Cr Cu Zn Ni Co Hg As

ANTK  GB15618-1995 —ZikrE 14 18 17 24 23 1.0 - 09 10 20
EEF e e Lt

J‘J:‘% TG L1 S 21 24 20 38 36 15 1.0 05 16 30
TE KR
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(12.07) >As(10.38) >Pd (8.86) >Co (5.13) >Ni (4.90) >Cr (3.45) >Zn (2.28),
K EEJE E AN T 50 b TRMAESGR, Hr Cd Al Hg &K (H O
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Ro6 KEMERPESRETRBEESTRAL

RE Cd Pd Cr Cu Zn Ni Co Hg As RI

/M 2400 571 270 866 130 380 3.53 2213 680 78.63
i KNAH 61.50 13.14 446 1749 383 626 794 5040 18.00 183.02

FME 4095 886 345 12.07 228 490 513 3653 10.38 124.45



M T HRME K 22 Bl i S

EERE R B R0 B BB R B R B B

(1) BRI LR B R & ' A BN i, 2N T IR
BE. KPR AIEH Cdy Pb. Cr. Cu. Zn I Se P35 & =5 HHT S4E,
FHEGRIRIZ R . Niv Co Ml As ¥ A S5 5tE .

(2) R —Zhr e ZIE, BRSO KU O 52 2135 e sl b 6 2
FEishe, AWM GARHEES I, MRS KE A TR IR . Herd Cd. Pb.
Cr. Cu Ml Zn EfEr s Ak T HUE KT

(3) RHANBAEADEERBS L & EERE E, K-F BB/ T 50 4T 55

AfER. B2 Cd 1 Hg i KB Ok 225G E, f5ZMmpbiGg. AEE
KE ORYE RUFHED , X BIRAESEHE I VEMESEE.

b
©
=
pes
=



B YR R KR 3R B < R TS Qe A S PR

BF LK

[1] E3 THEKE H*TE’JIEIW HREEN]. T EPABEEIT, 2015, 8 (10): 40-40.

[2] XUPE, 2R, R0, A ORI X R 3 R i b B R T e SRR PR
). %4 5IEEEAR, 2006, 6 (5): 60-63.

[3]1 RO, GoRm, MRS, S5 W) BIAREE JC SR 1 A SR AR K TR (D], PR
27,2005, 26 (02): 64-68.

[4] Rice, E., Bridgewater, L. Association APH: Standard methods for the examination of water
and wastewater[J]. American Public Health Association, 2012.

[5] b FEIAEE IS, SR IR 5T R A P A5 M W0 o s o) B p S . AR M I g b s
FIF M 3 )38 BRI T35 G 1RO M. JBRT: H PSS sk,
2013.

[6] A EMEENE. HEEHITRT FAEM]. st S EPAERL S H Rk, 1990.

[7] Xiaoping, L. 1., Wang, X. Contamination assessment and distributions of heavy metals from
Weinan typical industrial urban soil,P.R.China[J]. Journal of Arid Land Resources &
Environment, 2010, 24 (10): 100-104.

[8] if/hit, FEER, ZLIL, 5. BT R IR E G R A 5RIE )] 5
22,2010, 31 (3): 768-774.

[9] T/, WOCHk, J7ir, &, St BHAEER DX A AR AR 8 B G e 5 B R AE A LS G v
[7]. A 35244), 2009, 29 (4): 2169-2177.

[10] ARZEHr, Bbs, BOUKAF, 5. KU = A7 SRS i X 358 b 5 5 s 75 P (0], R4
22,20008, 27 (2): 218-221.

[11] #R48, (RINZE, SKRARTL, 5. WEEAES A FRBUEN T EE B RO E ]
BiRkE SRR, 2008, 31 (2): 112-115.

[12] H IR 00 e oty ] 58 B A58 ORA B 455 M 0 5 42 o) B p S0 . PRI I I T E v s
FIFWHCE 3 03 AR AN I N T7E 55 1 RO M. Jbst: wh B sk,
2013.

[13] Sharma, R. K., Agrawal, M., Marshall, F. Heavy metal contamination of soil and vegetables
in suburban areas of Varanasi, India[J]. Ecotoxicology and environmental safety, 2007, 66 (2):
258-266.

[14] Li, X., Lee, S.-1., Wong, S.-c., et al. The study of metal contamination in urban soils of Hong
Kong using a GIS-based approach[J]. Environmental Pollution, 2004, 129 (1): 113-124.

[15] McLaughlin, M. J., Parker, D., Clarke, J. Metals and micronutrients—food safety issues[J].
Field crops research, 1999, 60 (1): 143-163.



M T HRME K 22 Bl i S

st

FEARKIETCH, BT B S EIR RS TR AE R T #8G PRk, FAEA T
FHAH ZBRRD M8, L, BARF O S EEZITN, RRUEBA RXER)
fEER M O R 28 BUHE, BRI 5 B2 (i R th AR R 2 2 HE R, B 2 M
Bt EAARB RS AR T o RIS S AR B[] 7L 22 T AL
F A ROR R O B RS R R AE . EH2E W, A i T o R s sk a2
it T, SRR AV 2 Tk AR . [FIRE AR RO R A T 3R
FIFEBE, A REAEA KW FLREW AL TH R I (8] N S AT 55 o “AR EAR RS, 48
KN AT AR T A 3 A2 2 HE Ve, A LUJR A5 2] o SN HE v ik
BAEEA

0 B W N



