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Environmental Assessment of Heavy Metals in Surface Soil of
Tea Plantations in Rizhao City
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(1. School of Population, Resources and Environment, Shandong Normal University, Ji' nan,

Shanodng 250014, China; 2. Shandong Institute of Geological Survey, Ji’ nan, Shandong 250013, China)

Abstract: Geostatistics method was used to analyze the spatial distribution patterns of heavy metal elements,
and Nemerow integrated index method was used to assess environmental qualities regarding heavy metals in
tea planting areas of Rizhao City. The results of assessment were then displayed with Kriging interpolation in
ArcM ap. Theresults show that the distributions of all the heavy metals except Cd and Pb were comparative-
ly uniform. The single factor pollution index indicate that the majority of the research areas was clean except
that Cd and Ni pollution existed in some parts of the area. The spatial distribution of Nemerow integrated
pollution index show that 88. 41% of the research areas soil was classified as level I , and 6.44% as level II,
and 5.14% as level Il while no area as IV and level V.
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79.01%, , )
As, Cr,Hg s 1349 450
, ( (GB15618-1995)»
o : Cd,Hg, As, Cu, Pb, Cr, Zn, Ni
2 EREREST
2.1 [13] ’
(0—20 cm), 1
« (1: 25
) X DD2004-XX) »
(DD2005-XX) Cd (GB/T 1717+1997)
) 1 /km’, Hg (NY/T 1121.16-2006)
50 m , 3~5 As (NY/T 1121.1+2006)
, , Cu (GB/T 17138-1997)
20 em i i Pb (GB/T 1717+1997)
Cr (GB/T 17137-1997)
1 000 20 Zn (GB/T 17138 1997)
4 8 (4 km?) Ni (GB/T 1713%-1997)
’ m
22 3 RETIEESECE MR AR

Al203, CaO, K20, M g0, Fe20s3,
Na O, Ag, As, Au, B, Ba, Be, Bi, Br, Cd, Ce, Cl, Co,
Cr,Cu, F,Ga, Ge, Hg, I, La, Li, Mn, Mo, N, Nb, Ni, «
P, Pb, Rb, S, Sb, Sc¢, Se, SiO2, Sn, Sr, Th, Ti, T1, U,

> 2
V.W.Y,Zn, Zr, C, pH . 54 , , ’
X 0.3, ; 0.3,
[4] 2
2
[14] K K,
Cd 0.30 4. 81 0.026 0.115 1.969 0.114 0.09 0.912 1. 156
Hg 0.30 3.28 0.008 0.043 3.850 0.027 40. 00 1. 172 0. 001
As 30.00 11. 80 1.900 5.043 0.265 5.466 10. 00 0. 899 0.491
Cu 50.00 99. 80 4.900 17.568 0.506 19.359 24.00 0. 836 0. 675
Pb 250.00 72. 30 18.200 27.784 0.218 27.143 23.00 0.993 1. 171
Cr 250.00 277. 60 12.200 54.088 0.506 56.704 65.00 0. 286 0. 249
Zn 200.00 170. 60 18.300 63.098 0.318 64.730 68. 00 0. 939 0. 894
Ni 40.00 166. 30 7.100 23.515 0.546 24.082 26.00 0.917 0. 850
LK1, K> 3 mg/ kg; K / ; Ky /
2,Cd, He : 2
K 1,
K: K- (Hg )
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) ,Hg ;
; , Ko , Cd,Pb
[2,16-13] ' ’
pH )
(5.865 (GBI5618 (R R
1995)» 2 8
( 2), Co (Co+ Ch)
2, As, Pb,Zn ,
_ Co/(Co+ C1)< 25%,
4 RETIBEESLSIEEM ST
41 ; 25% KCo/( Co+ C1)< T5%
i Go/(Co+ Cr) 2T5%
2]
3 4.2
(Co) (C+ Co) ,
, GS+ Version 9.0
, (Co), Cd, Hg, As, Cu, Pb, Cr,
, Zn, Ni
; (Co+ Ch) ) 3
3
/
Co Co+ C m Co/ (Co+ Cy1) x 100% R
cd 0. 02 0. 03 20 200 49. 84 0. 726
Cr 71. 00 738. 20 11 400 9. 62 0. 891
Cu 10. 80 80. 75 10 500 13.37 0. 461
Hg 0. 01 0. 07 10 800 14.27 0. 632
Ni 11. 80 157. 80 10 200 7.48 0. 781
Ph 17. 79 38. 60 36 900 46. 09 0. 945
Zn 136. 00 486. 40 62 400 21.9 0. 998
As 0.22 1. 81 15 300 12. 24 0. 922
:Cd  Hg
3, Cd,Pb,Zn s Zn , Zn
R Cu ’ ’
0.5 , ; Cu,Hg )
Cd, Pb / 25% ~ 75% ,
3 , 4.3
; 25% , . ARC/MAP
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3 As
1—4,

Cd,Hg

Cd . Hg
s Zn

Pb,Cr Ni

(Cu
Pb,Cr Ni

— , As

As

Cd& &/(mg - kg™)

[10.06~0.26
[0.26~0.45
[0.45~0.65
EH0.65~0.84
0.84~1.04

As&#®/(mg - kg™)

[13.56~4.32
[14.32~5.08
[5.08~5.84
[5.84~6.60
Hl6.60~7.36
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5.1

Pi

Hg& B/(mg - kg™)
[ 10.02~0.22

[10.22~0.42

[0.42~0.62

0.62~0.82

0.82~1.02
0 4 8 w3k
—_

Zn&&/(mg - kg™)

[134.92~48.97
148.97~63.02
B163.02~77.07
Em77.07~91.13
E91.13~105.1
0 4 8
4 Zn
P,
s ARC/MAP
’ [68]
, P
Pi= Ci/Si (1
Pi— s G
(mg/kg); Si——
(mg/kg)
Pi< 1, i ; Pi> 1,
2 PL 2
P
L, 0 2
PI: 2(PLmdx-|- Ptave) (2)
:PI 5 Pimax -

(mg/ kg); Pave——
(mg/kg)
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5.2 4 1—4 ,
5.2.1 ¥ BFIREHK =R , Cd,Ni
Pi( 4) D)
4 P; L > V=SB AN
5.2.2 WM FTLELHEFTEIFN
L & (1)
cd 0.384 0.062~ 1. 046 .
Hg 0.142 0.016~ 0.312 ’
As 0.168 0.116~ 0. 266 PI , v o,
Cu 0.351 0.020~ 0.575 ( 5)
Ph 0.111 0.086~ 0. 164 ARC/MA P
Cr 0.216 0.115~ 0. 423
Zn 0.315 0.151~ 0. 687 ’
Ni 0.588 0.298~ 1. 172 ( 5)
5
/ m? / %
P, <0.7 I 1 649 767 500 88.41
0.7< P, <1 1l 120 150 900 6.44
1< P <2 il 95 962 500 5.14 , ,
2< P, <3 I\ 62 100 0. 003 33
P,>3 \% 7 200 0. 000 39
' [14-15]
6 4w
(1) ,
,  As,Pb,Zn
5
(2 5, 5 , (2) , Cd, Pb,
11 , v Zn ,Hg, As, Cu, Cr, Ni ,
, 1 88. 41% , ; Zn ,
0 , Cd, Pb,Cu,Hg
6. 44% s , ;
, ; 10 ,
5.14%, : (Cd, H) (Zn) (Pb,
R Cd As, Cr,Ni)3 , Cu
Hg , Gd  Hg (3) .
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