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Evaluation of Potential Ecological Risk and Distribution of

Copper in Wastewater Irrigation Area

ZHANG Qing-hui,ZHU Jin,CHENG Li, TONG Liga

(College of Resources and Environmental Science,Baotou Teachers College,Baotou 014030, China)

Abstract: The research aimed to evaluate the environmental quality of heavy metal Cu in the sur-
face soil of the farmland and stream sediment in wastewater irrigation area in southern suburbs of
Baotou(SSWB). Samples were collected using linear, profile-based and quincunx methods to deter-
mine the content of Cu in stream sediment and agricultural soil in different locations and regions.
The effect of Cu on the ecological environment was analyzed,and the soil environmental quality in
the research area was evaluated. The results showed that the highest content of Cu in stream sedi-
ment was 38. 48 mg/kg. In agricultural soil, the highest content and the average content of Cu
were 26. 96 mg/kg and 19. 03 mg/kg. The maximum monomial pollution index(P:) was 0. 27,
lower than 0. 7,and the composite index (E7) of potential ecological risk was 49. 59, lower than
90. These indicated that the environmental quality of Cu in the SSWB was lower than pollution
levels and the potential ecological risk degree was mild. Cu was accumulated in the SSWB due to
human activities, which should be paid attention to.

Key words: copper; potential ecological risk; distribution; wastewater irrigation area

, <7~8 mg/kg ,

o o b

(1]

. b

:2011-11-25
(NJ09142)
(1961-), s .
E-mail: zhqh200549(@126. com



. (2] . 1.2 o
e, Cu EPA 129 T1, 3
el , PM1,.PM2 ,PM3;
T2;
, . Cu “ ” T3, 1 0.9.0.
. Cu “ ”
s Cu , tsl, 1 o 8
. ¢ 10 1 )
N N s 0. 147 mm s
o , Cu
! 1.3
1.1 Cu
(40°14'56" ~42°43"49"N,109°15"12" ~ . Cu
111°26'25"E) . (GB/T17138-1997)
6.7 C, 38.4 °C, 1.4 Cu
—31.4°C, =10 C 2 019.8 C, 1.4.1 P.=C/ S . P,
240~400 mm, 308. 9 mm, 7 ;G 7
2 100 ~2 700 mm, 3 ;S i bl P,<0.7,
221.1 mm, 125~130 d, ;0. 7<<P, <1, ;P >1,
’ o N ’ [ o
. . 1.4.2 Hacanson (D
C,i=C /C5(2)
, , . (ES =T, X C, 5 (3) :
E,=3E', C ;G
, . T,
, 1 . s E
[12] s
[13] 1.
1
(E. ) (E)
<40 <90
40~80 90~180
80~160 180~360
160~320 360~720
320 =720
1
(0~25 °
cm),pH 7. 02877, 2.1
o Cu
. NN . 2, 2 . Cu

. \ 15. 67~26. 96 mg/kg. Cu



76 41
(N,.) 19 03 mg/kg, , Cu
(19. 17 mg/kg)™* 1. 41 , Cu
2 Cu mg/kg
1 2 3 1 5 6 7 8
Cu 26. 96 22. 69 16.54 17. 28 15.67 19.63 16. 92 16.53 19.03
T1 T2 T3 PM1 PM2 PM3
Cu 38. 48 21.71 32. 87 20. 62 25. 22 24.42 23. 42 15. 67 26. 96
2.2 (38 48), Cu
pH 7.02, Cu
[11], . N “ 7, Cu 70. 26
Cu 100 mg/kg. mg/kg,
Cu 19. 17 mg/kgt*, (19. 03),
Cu 5Lsd Cu ,
. Cu 85. 9% ~95. 1%
3 . 3 , , Cu
Cu 0. 16~0. 27,
( ) Cu .
0. 19, 07, o
, 0. 19 Cu
. Cu E: ; ;
5. 72~7. 05, 1 JE! 40, Cu .
;Cu Cu
E( 3 E ) 4959, 1 , SE ,
WE, 90,Cu ’
) Cu
Cu o 3
’ - Cu
1 2 3 4 5 6 7 8 N ’
Pi 0.27 0.23 0.17 0.17 0.16 0.20 0.17 0.17 N
C, L4l 134 1.20 1.14 1.14 1.31 1.22 1.19 o
E, 7.05 6.72 6.00 5.72 5.69 6.54 6.08 5.79
2 , , N Cu“ ” .
Cu T1(38 48)>T3(32 87)> by N
T2(21L 71)> N, (19. 03), T1 Cu , s
. T3 Cu T1, T3 18] i
T1 ., T2 Cu ol R
T1.7T3, s N N
, . T1 . . ‘ ‘ [;Oj .

Cu

(23 42) T1



news/NewFile/2005106141614. htm. 2005-10.

. .
. pH 7] . . .
i pH Lrl. .2009,30(10) : 3060-
Cu ren) | 3066.
o Cu L8] ’
LIl ,2008,36(31):13527-13528.
’ [9] .
’ (GB. T17138—1997)[S].
’ ,1998.
. [10] . [M]. : ,2005
115,184,
. [11]
, [S]. http://www. zhb. gov. cn. 2006-11.
Cu i , [12] Hakanson L. An ecological risk index for aquatic pol-
. Cu lution control a sediment logical approach[J]. Water
’ Cu Research,1980,14(8):975-1001.
[13] ; ) )
’ ' [l
Cu ° ,2010,26(10) :314-318.
° [14] ; ) ,
2009 [ ,2007.26(4) ; 287-292.
[15] , . ,
LJl , 2011, 27
(8):331-337.
[16] , . .
[J1. , 2003, 14
[1] ’ S - (1):71-74.
[JJ. ,2003,10(1) ;1-5. [17] ’ .
e e o ’ 1.
A »2007(5) 257 ,2007.33(5) : 626-629.
28. [18] . . .
(3] ’ ’ T L. ,2009(10) :51-52,
0. ,2009,25 [19] ’ ’ .
(6):23-21. [Jl. , 2008, 28 (4) ;
[4] ’ ’ ', 1779-1780.
[l .2011,40(11) :13-16. [20] ’ ’ .
[5] , . .o . ,2006,
Ly, »2010 25(5):1093-1101.
(8):64-68. [21] ’ ’ ’
6] ' 129 . [ .2010(5) :129-134.

[M]. . http://www. gs100. com/



