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] [7]( “ ”) s s
7n Pb 40.8 pg/g» (25 pg/g)
Cu.Cr.Ph As As 1.6 s As 14.6 pg/g, 9.1
’ Cr.Pb.Cu.Zn png/g)1.6  ;Cr 58.8 nug/gs
Cu  7n (58 pg/g) ; Cu 52.2 pg/g»
143.3 pg/g- (68 pg/g) 2.1

1

Table 1 Element concentrations in the Tuohe River bottom sediments of Suzhou City

Al Si Ca K Zr Pb As Cr Cu Zn
(%) (10°%)
S1 2.95 68.55 16. 56 2.03 159 44 14 43 43 68
S2 3.12 65.61 16. 97 2.05 169 57 10 55 43 77
S3 2.99 63.95 20. 46 2.01 173 31 23 41 33 66
S4 3.04 63. 00 17. 48 2.11 161 69 20 57 55 82
S5 3.03 64. 27 17.85 2.16 154 73 20 56 56 88
S6 2.82 78.15 10. 13 1.90 236 25 8 58 33 43
S7 3.18 82.42 6.66 1. 88 287 21 14 51 37 49
S8 3.18 78.33 10. 84 2.11 263 20 18 52 35 60
S9 3.29 74.88 12.83 2.11 204 26 11 79 36 59
S10 3.65 70.45 14. 85 2.35 155 30 15 66 51 70
S11 3.02 73.55 11.02 2.03 210 24 11 54 41 67
S 3.12 71.20 14.15 2.07 197 38.2 14.9 55.6 42,1 66. 3
D1 3. 36 75.31 9. 80 2.09 208 41 15 71 55 191
D2 3.39 71.73 10. 09 2.04 182 45 17 57 73 273
D3 3.32 75.78 9.37 2.05 215 41 11 66 58 176
D4 3.50 72.02 9.72 1.95 218 44 14 59 63 238
D5 3.07 75.29 9.01 1.94 225 36 13 65 73 187
D 3.46 74,27 10. 83 1.94 202 52 10 64 69 269
D7 3.15 78. 80 8.71 1.99 211 33 13 56 39 130
D8 3.22 70. 83 10. 56 1. 83 190 45 16 45 69 315
D9 3.27 72.82 10. 36 1. 84 235 47 20 58 66 240
D10 3.30 72.97 10. 07 1.93 179 54 13 81 68 255
D 3.30 73.98 9. 85 1. 96 207 43.8 14.2 62.2 63.3 227.4
3.21 72.53 12.09 2.02 202 40. 8 14.6 58.8 52.2 143. 3
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Fig. 2 Contents of heavy metals and standards in the Tuohe River of Suzhou City
,Cr

[8]

(enrichment factor)

;AS\Pb

9]

3.2



334 2011
o ’ b
(geoaccumulation index, I, ) ,
flo=12] Mullert'™ 1969
[13]
o b .
, Sutherland™* I = w(C,)
_ wo 08 ) TS (B,
’ o} ( 2) ° )
3 w(C)  w(B)
;1.5
,Cr 2.22, 2 ’ ’
. 1981 Muller®
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Table 2 Judgement standard of contamination
& ;Pb  As 0 . 1,
degree by enrichment factor
—0. 06 0.03, sZn
F Cu I, 0, 0.42  0.65,
1 <2 —
, Pb As,
2 2~5
3 5~20 °
4 20~40 1
5 =40
Table 4 Judgement standard of contamination
degree by geo-accumulation index
3
Iyeo
Table 3 Enrichment factor (F)value of heavy metals
0 T4 <<0
in the Tuohe River bottom sediments of Suzhou City 1 0<1,.,<1
o
Pb As Cr Cu Zn 2 1<l <2
3 2] oo <3
S1 3.75 3.47 1.76 4.58 2. 64 <I$ ;
S2 4. 60 2.34 2. 14 4.34 2.83 ! = “““;4
5 Lo <<5
S3 2.61 5. 62 1. 66 3.47 2.53 7 AT <5
Ly >5
St 5.71 4.80 2.27 5. 69 3.09 6 o >
S5 6. 06 4. 82 2.24 5.81 3.33
S6 2.23 2.07 2.49 3.68 1.75
S7 1.66 3.22 1.94 3. 66 1.77
S8 1.58 4. 14 1.98 3.46 2.16
S9 1.99 2. 44 2.91 3. 44 2.06
S10 2.07 3. 00 2.19 4. 40 2.20 s
S11 2.00 2. 66 2.16 4,27 2.54 Minitab
D1 3.07 3. 26 2.56 5.15 6.52 mita ’
D2 3. 34 3. 66 2.03 6.77 9.23 ’
D3 3.07 2.42 2.41 5.50 6.08 y Pearson s
D4 3. 17 2.93 2.04 5.67 7.81 6
D5 2.95 3.09 2.56 7.47 6.98 ’ ’
D6 3.78 2.11 2.24 6.27 8.91 3,
D7 2.64 3.02 2.15 3.90 4.74 6. 3 ,Si Zr ,
D8 3.52 3.63 1.69 6.74 11. 22 .
_ ’ Sl ZI'
D9 3.62 4.47 2.15 6.35 8.41
D10 1412 2.88 2.97 6. 49 8. 87 , Si Zr
3.22 3.34 2.22 5.10 5.03 s SilZr Ca




3 335
5 ’ ) Cr
Table 5 Geo-accumulation index(I,, ) of heavy metals , , Al
in the Tuohe River bottom sediments of Suzhou City
Pb As Cr Cu 7n [17,18] s
S1 0.14 0.02 —0.95 0.42 0.19
S2 0.51 —0.46  —0.60  0.42 0.24 h °
S3 —0.37  0.74  —1.02  0.04 0.18 Cu Zn ,
S4 0.78 0.54 —0.55 0.78 0.27 As Pb.Cr i
S5 0.87 0.54 —0.57 0. 80 0.30 19]
S6 —0.68 —0.79 —0.52 0. 04 —0.01 . ’
S7 —0.93 0.02 —0.71 0.20 0.05 Cu /n R
S8 —1.00 0.38 —0.68 0.12 0.14 ( )
S9 —0.62 —0.33 —0.08 0.17 0.13 h h )
S10 —0.42 0.12 —0.33 0.67 0.20 As Pb s
S11 —0.74  —0.33 —0.62 0.35 0.18 Cr,
D1 0.03 0.12 —0.23 0.78 0.64
D2 0.17 0. 30 —0.55 1.19 0.79 ’ As  Pb
D3 0.02 —0.33 —0.33 0.85 0. 60 .
D4 0.14 0.02 —0.50 0.97 0.73
D5 —0.15  —0.09 —0.36 1.19 0.63
D6 0.38 —0.46  —0.38 10 0.79 , Pb,.As.Cr.Cu.Zn
D7 —0.28 —0.09 —0.57 0.2 .47
> § 0 38.2.14.9.55. 6.,42.1,66. 3; Pb.
D3 0.17 0.21 —0.89 1.10 0. 86
DY 0.23  0.54  —0.52 104  0.74 As.Cr.Cu.Zn 43.8,14.2,62. 2,
D10 0.43 —0.09 —0.04 1.08 0.76 63.3.227. 4;
—0.06 0.03 —0.52 0. 65 0.42
s 1
’ ’ o
. Si 7r
’ ’ CU D) 50 % D) Zn
Ca K.As -
' o Cu 7Zn
. Cu.Zn , Al
A ’
’ ’ 2 , o
. Pb Ca Cu
CU )
Si Zr
’ ’ 7n N
Pb Cr
’ , Zn
’ Cu .
. Cr
6
Table 6 Correlation of elements in the Tuohe River bottom sediments of Suzhou City
AL Si Ca K Cr Cu Zn Zr Pb As
AL 1.000
Si 0.153 1.000
Ca —0.307 —0.887 1.000
K 0.255 —0. 340 0.497 1.000
Cr 0.487 0.268 —0.332 0. 204 1.000
Cu 0. 480 —0. 140 —0.269 —0.238 0.298 1.000
Zn 0.512 0.052 —0.432 —0.471 0.223 0.879 1. 000
Zr —0.030 0. 846 —0.749 —0.492 0. 005 —0.198 —0.030 1.000
Pb 0.021 —0. 687 0.417 0.055 0. 069 0.546 0. 350 —0.627 1.000
As —0.051 —0.502 0.455 0.151 —0. 401 0.093 0.023 —0.222 0.272 1.000

(

n=21,P=0.05).
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Geochemical Characteristics of Heavy Metal Elements in Sediments
of the Tuohe River in Suzhou City, Anhui Province

CHEN Song'?, HUANG Shu-ling"?, SUN L in-hua'*, ZHANG Yong'
(1. School of Earth Sciences and Engineering,Suzhou University, Anhui,Suzhou 234000, China;
2. Engineering Research Center of Coal Mining Exploration, Anhui Province, Anhui, Suzhou 234000,China))

Abstract;Based on systematic collection of the surface sediments of the Tuohe River in Suzhou City, the concentrations of heavy
metals were measured by XRF. The results indicated that the concentrations of heavy metals in the Tuohe River are high as ex-
pressed by Pb, As, Cr, Cu and Zn, and their average concentrations are 40. 8, 14. 6, 58.8, 52. 2 and 143. 3pug/g, respective-
ly. The evaluation of pollution degree based on enrichment factor and geo-accumulation index showed that heavy metals of the
sediments can be subdivided into three types: no-pollution (Cr), light-pollution (Pb and As), and moderate-pollution (Zn and
Cuw). Source discrimination of heavy metals by principle analysis indicated that As is controlled by the first factor, Cu and Zn
are controlled by the second factor, and Pb is related to these two factors. In combination with other evidence, fossil fuel com-
bustion (e. g. electricity generation) is considered to be the source of As and Pb, whereas the discharge of batteries and chemi-
cal materials, as well as agricultural activities, are related to the pollution of Zn and Cu. respectively.

Key words: heavy metal pollution; enrichment factor; geo-accumulation index; principle analysis; sediment; Tuohe River



