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, 64 Table 2 The concentrations of the heavy
1 ), 15 1, 1, dements in the soils of Jiashan County
81
1.3
(mg/kg) (mg/ kg) (mg/ kg)
As 8.49 1645 9.90 799 7.00 2793
s Cd 0.18 1584 0.15 794 0.15 2612
Cu 36. 02 1517 32.70 790 29.00 2780
(6l Cr 81.6 1632 80. 70 819 71.00 3027
) la Pb 32.58 1583 30. 00 842 31.00 2681
L7 Hg 0.23 1422 0.16 725 0. 14 2428
2
Ni 36. 85 1721 33.90 868 30. 00 2901
’ ’ /n 95.47 1657 93.90 815 90. 00 2463
2
3
’ Table 3 The concentrations of the heavy elements
1 in every kind of soil mg/ kg
Table 1 The detecting methods for heavy metal elements
() (mg/kg) (%) As 8.5 816 862  7.86  8.45  8.49
N b Ni 7 5 | Cd 0.19 0.21 0.22 0.18 0.17 0.18
1 Ni Zn 0 Cu 36.55 356 37.56 36.11 3508 36.9
(XRF) Cr 3 100 Cr 83.69 80.5%9  83.40 86.70 80.44 81.74
Cu 1 100 Ph 33.46 33.06 32.09 34.20 32.11 32.59
2 (ICP cd 0.02 99. 95 Hg 0.4 0.27 0.21 0.20 0.23 0.22
Vs) Ni 38.53 34. % 37.36 38. 89 35.62 36. 85
) Zn 99.22 96. 57 104.30  95.56 90. 77 96. 85
3 As 0.3 100
(AFS) Hg 0. 0005 100

2.2
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Table 4 The percentage ratios of the Jiashan soils ) 5
of different specific chemical forms %o 5
Table 5 Single factor evaluation result of heavy metals
in surface soils, Jiashan
Hg 0.71 0.63 0.75 10.3  0.64 9.66 60.5 T I m
Cd 1.75 39.27 9.35 13.18 8.64 15.05 9.37
Ph 0.86 3.32 5.49 17.14 27.42 3.2 32.48
As 2,06 1.14 1.05 32.93 11.08 0.63 41.5 () () () (%) () (%)
Cr 0.24 0.42 0.73 5.17 2.04 4.72  T74.17 (As) 1901 99. 84 2 0. 11 ! 0-05
(Cd) 1273 66. 86 522 27.42 102 5.36
(Cr) 1743 91. 54 161 8. 46 0 0.00
4 (Cu) 725 38. 08 1179 61.92 0 0.00
(Hg) 152 7.98 1299 68.22 452 23.74
> > > (Ni) 1630 85.61 44 2.31 230 12.08
> (Pb) 1501 78. 83 403 21. 17 0 0.00
60 5% s s (Zn) 1180 61.97 718 37.71 6 0.32
[12]
Hg S R s s As Cr
, , 90% I , I
, , Hg Ni Cd
2.4



234

2011

/14, 15]

GB15618-

?

1995 ,

GB 15618- 1995 ,

Pi

1 1 , ,

’ 80. 0%, . 9.15%,

Pi>1
, Pi ,

9.31%,
1. 5%

»

pPi <2

1<
,2< Pi <3, ,Pi> 3
120°43° \ e = 121°02°
31°02° } & 31°02°
;ﬁ .r('“ " 1._‘_‘\_
i A Y = it Q3
g N s R )
- R RN * = \ ¢
» ey i s ’ e j
4 ‘/\—'/'\.-\-J! (‘ T 2
L \ \ O 5
\. ‘\ \\ '
= )R A j ) =
./ -~ ! l r'
Py o 3 : i
” 2 md N 4
\.\';I'. _‘\ \, i 4 G . .‘
3 s : R
) - T
& 8. e ol N
5 Sk y Oﬁﬁiﬁ‘ ! v *;
I'.V (2 } \
- AN i \\\ S : : ™
4 > . . N - ] »,
/ R i et } } i / i '3
g i L /
v : f o sl L B
: Ny TR , i
(. 2 1l b O ‘\ Sy H 5 ‘.—‘
G Pl it | . S e g gl
1. = 3&&% e | i 2 //
i @ \ ;
! i X FaE 3
ot } 1 T o i ——
:‘l; el e e Lt
\IN - B L5 £
; ‘\ 4 /‘.
] S 4 3 3
d 3 s | ?
Lr'c, %Jﬁ% 7 | £ N & \,
el KWEE e
) ! P a./ [y
J 1 - ﬁ‘%ﬁ i ~
& r.‘n.] '.I - -L\' O%% B ; %E%ﬁr.r '\"F
Sl g AEP % S
L 2 v 4 oy ! . g~
S Iv -~ / y P i
¥ a & [ 4 Y
8 # \*] A ! b 3
/ ./ II N \
4 - Y | (.'v
= / . 8
D ; N
] = i
— | i P ]
6 B | EREE | E A - 7
KER | 850 | § e A B g IRy
BEEEYL | 38025 | ° ‘ - = ’, 5
», P4 =g ’ § .y
R ST 4425 i ] I}ufg preiie P ] ‘/J\J
y =amed | il p g s
HEER 7.25 d \\ F " o
E o ’
TARAE: ISR R (E( GB15618-1995) 0 1 2km ¢ g i 1%};2?

Fig. 1

1 (95 )

Comprehensive evaluation map of the pollution of soils based on the national standard 95
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7
Table 7 The evaluation results of safety about
agricul tural products

, 6 As Cd Hg Pb Cu Zn Cr Ni
’ ’ 64 2 f 2
) 1 VY Y B A A A A
, 1 VY Y B A A A A
2 VY Y B A A A A
’ 2 VA Y B B A A
’ 7 ’ 3 VY Y B A A A A
s 2 VY Y B A A A A
Ni 2 1 VY Y A A A A A |
’ 1 A Y A B A A
6 1 1 /A Y A A A A
Table 6 National standards about food safety ~ mg/ kg 1 1 s
- 1 A Y Y A A A A
B 81 5 00 0 0 0 0 0 5
Pb <0.4 <0.2 <0.2 14935 94
Cd <0. 05 <0. 05 <0. 03 15201- 94
Hg  <0.02  <0.01 <.ol 276294 2) ,
Ni <0.4 <0.3 <0.2 ;
Cu <10 <10 <10 15199-94
2 2
Cr <1.0 <0.5 <0.5 14961- 94
Zn <50 <20 <5 1310691 3 1
As <0.7 <0.5 <0.5 4810-94 ) ’
‘Ni 1994 Hg Ni Cd ’ ’
9
3 80. 0%, ,  9.15%,
. 2
1) ,Cd Cu Hg Ni 9.31%, ’
/n , As 1.5%
5 Cr 5 Pb 4) As
Cd N1, ,Hg s
2
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Chemical Speciation and Evaluation of Some Heavy Metal
in Jiashan, Zhejiang Province

HU Yarrhua', CAI Zt hua', WAN Jixen', KANG Zharrjun',
LI Jiarr feng’, HE Ye’, XU Wang chun’

(1. Zhejiang Institute of Geological Survey, Hangzhou 311203, China; 2. Guangzhou Institute of Geochemistry,
CAS, Guangzhou 510640, China; 3. China University of Geosciences, Wuhan 430074, China)

Abstract: Samples were collected from agricultural soils in Jiashan, Zhejiang Province. By measuring the concentrations of heavy
metals and revealing the chemical speciation distribution, it is concluded that the concentrations of Cd, Cu, Hg, Ni, and Zn in
Jiashan are higher than those in Jiaxing and the north of Zhejiang Province. Meanw hile the concentrations of As are between
Jiaxing and North Zhejiang Province; the concentrations of Cr in Jlashan are highest, and the concentrations of Pb in these are
as are almost the same . Also the values differ in different types of soils. Hg and Cr occur in the form of residues , whereas As
and Cd occur in the form of available state. Integrated pollution evaluation shows that the surface soil in Jiashan was dominant ly
slightly polluted, accounting for 80.0% of the total region. The remaining region is free from pollution or of moderate or sert
ous pollution, which accounts for 9.15%, 9.31% and 1.5%, respectively. T he region that was moderately polluted is located
in the Xitang Industrial Garden and Weitang Farming Area, while the most seriously polluted region is located in the Xitang lir
dustrial Garden. Attention should be paid to As and Cd, especially Ni, for they had some potential ecological risks. Though
Hg is of high concentration, it is has a poor ecological risk because of its residual state.

Key words: heavy metal; chemical speciation; Nemero index; Jiashan



