J. Lake Sci ( ), 2010 22(5): 675683
htip  //www. jlakes org Email jlake€@ nighs ac cn
©2010 by Journal of Lake Sciences

12 ok 1 1
2 2 2
(t , , 210008)
(2 s 100049)
H ak anson s ,
Co Cr CuNiPb Zn ) .
s ; Co CrNi s Cu Pb 7Zn
; Co ,Cr Ni , Pb , Cu Zn
4 > > >
> > > . s 1965 s

The accunulation and potential ecological risk evaluation of heavym etals in the sedinent
of different lakes within them iddle and bwer reaches of Yangtze R iver
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Abstract The concentrations of Ca Cy Cu, Ni Pb and Zn i the sedments of Lake Taibaj Lake Longgan Lake Chaohu and
Lake X iju n themiddle and low er reaches of Yangtze R ver weredetemined Canbied with geochronobgy, enrichm ent factors
and H akanson Potential E cological R isk hdex were used to evaluate the accum uhtion degree and the potential ecobgical rik of
heavy metals in the sedinent The results shoved that the status of heavy metal enrichment in the sedin ent of Lak eT abai and Lake
Longgan was in the lwer level while hatofCo Cx Ni in the Lake Chaohu sedinentwas lov, andCu Ph Zn exrichment reached
moderate kvel In the sedinent of Lake X ijin, the status of heavy m etal enrichm entw as different fran heavy metals which Co err
richmentwas very bw, CrandNi enridmentwas in the bwer level and Pb enrichment amrived at them oderate level and Cu Zn
enrichm ent reached the higher level The status of heavy metal contan nation i the four bke sed m ents w as ranked asLake Chaohu
> Lake X ijiu> Lake Longgan> Lake Taibai The potential ecobgical risk ndex of sngle elmentwas very lov, hovever based on
the polential ecological rik index ofmultrelanents therewas obvious diffrence anong these bur lakes Lake Chaohu> Lak eX ijiu
> Lake Longgan> Lak e Tabai G enerally the enrichment and potential ecobgical risk in the sedinents of Lake Taibai and Lake
C hachu had been increasing since 1965 while those conditions in Lake Longgan and Lake Xijiu tended to decrease in the surface sed

& (40772203) . 2009-10-30 ; 2010-01-30 . , 1984 R
; Etmail binghaijar@ sohu. can.
ok ; Email yhwu@ nighs ac en



676 J Lake Sci ( ). 2010 22( 5)

ment all ofwhich strongly correlated w ith the way and ntensity of human activities in the catdment areas In the catdments of
Lak e Chaohu and Lake X ijiu the develpment of industrialization and econanywas rapid and lbts of heavy m etals w ere d ischarged
nb kkes by human activiiies whichm ade these lakes polluted However theway ofhuman activities in Lake Longgan and Lake Xt
jiu catchmentswas mainly about agriculure which contrbuted to a snall portion of heavy metak ito the sed m ent

Keywords Heavymetals polluition index ecological rsk lake sediment them iddl and lower reaches of Y angtze R iver

[

[2]
9 9
(43 »
9
9
» )
( ) , ;
s s s
2 9 9
31 . L4
;
[5]
2 9
[6]
2 6
7]
; [7 10 ,
[8]
;Wu ;
191
9 2
s ) (]gm)
(EFs)
[2 10-13]
) . Lo
EFs s s s
14 15
[ J, s . H akanson' "’
[1620]
s ) >
[21]
. b
[18]
)
s s H akanson
9 2
1
2 2
s s 69 2km’, 25. 1km’,
2
3 2m, 960km". s .
22
) N .



677

) 578 95km’, , 316 20km’,
3 78m s s
. 122
769 55km’, 2 69m. ,
[22]
12 40km’, 1 85m. ,
506 , 20 70 \ , ,
[ 23]
2
21
2007 10 (TN) (LS) (CH) 75an 100an
100an, 2004 9 (XJ) 56an. ,
lcem
22
AlCoCrCuNiPb Zn - - s LEEM AN
LABSPROFILE ( ICPAES) , SPEX™ ,
GSD9  GSD-11 *106.
23
2 3 143 20p}, B , [ 23].
Wu [ 324] [25]
2 3 2bRUEAL TR I E
. , Al LiFeSe ®*% Al
Al R Al
; , Al , , Al
2 3 3R RENHE , | e
44 5an 1834, 35 5an 1896 (mg/ke)
Dan 1804 S6an Tah 1 The baselnes ofheavymetals n lake sed m ents
1886 . , ,
: ’ Co 18 0 14 9 11. 2 14. 0
10an Cr 95 9 74 1 50 4 68 2
) 6an Cu 27 4 275 12. 1 30. 0
, Ni 39 4 28 1 19. 4 34. 5
L Pb 37 6 336 20. 4 39. 3
N N V4 66 6 737 39.0 105. 6
2 3 AT B RS VAN T vk "
50cm
(1) (EFs) i,
EFs= (M Al)s /M Al)y (1)
L (M /AL)s Al L (M AL Al
(2) H dkanson LA o
c/=C'[C, (2)



678 J. Lake Sci ( ), 2010 22( 5)
ol ; Ch o D C< ], ;
1<C/< 3 ;3<C/< 6 ;€26
E,
E.=T) xC (3)
T . Co Cr Cu Pb Ni Zn 52555
e E (El < 4Q ; 40<E < 8( ; 0KE! < 160
; 160<E, < 320 L E/ 230
B C,
2C, RI i
’ = 256 (4)
i=1
Tab 2 The changes ofC, and R/ corresponding the RI
pollution degree and potentinl ecological risk .
RI= QUE/ 5
‘. k1 2 (5)
C,<5 RI< 50 (Co Cr Cu Pb Ni
5<C¢, < 10 PKRI< 100 Zn) H akanson 8 C, RI
10<C(1 <20 100<R I< 200 [1819] c,
€,220 RIZ200 RI 5
3
31
, ) ; Cu
, ( 3. , Cu Ni 2
, Pb3 , Zn 5 ; Co CrNi s Cu Pb Zn
) Cu 4 ,Pb 2 ,Zn 6
3
Tah 3 The changes ofheavy metal concentratbns and their averages i the hke sedment
Co(mg/kg) Cr(mg/kg) Cu(mg/kg) N i mg/kg) Pb (m g/kg) Zn(mg/kg)
19. 525. 8 96 6118 4 2. 3-34 9 39.2-49. 0 40 958 6 71 8-100 0
21.7 104 6 319 43.9 48 6 86 2
13. 2225 77 %114 2 30. 1-46 2 29. 1-46. 2 34 7-54. 1 64 7-122 8
18. 6 101 6 40 8 39. 4 44 5 94 5
12. 3-20. 8 59 1-98 4 15. 4-46 1 24. 2-46. 5 26 567. 9 53 0-227 3
17. 3 78 1 24 8 35. 1 41 5 106 1
7.814. 2 51 090 9 30 8-118 6 23. 4475 39 7-90. 1 123. 1-644 8
1L 1 72 4 66 5 332 62 9 360 3
) 4 ) ;
; Co CrNi 5 Cu Pb Zn s
32
32 VR SER MG RIUR T (EFs) € 4.
Pb  Zn , EFs 10OPb 7Zn C Co



679

.Cu C s Zn NiCr Co Ph s

4 (EF's) (c))
Tah 4 The changes of enrichm ent factors (EF's) and the index of single elem ent polluton of heavy metals

Col ) Cr( ) Cu( ) Ni( ) Ph( ) ()
EFs 10-13(L1) 0912(L0 09%L3(L1) 0912L0) 1L0L31L2 1LO0L41L2
C/' 11-14(12) 1012(L1) 1FL3(L2 1012(L1) L1-16(1L3) 1I-L513)
EFs 0912(1.0) 1L013(L1) 1LO0L5(L2 101L3L1) 0911(L0 08&L3(1O0
€/ 091512 1L1-15(L4 1FL7(L5 10L6(1L4) 101512 09%L7(L3)
EFs Q08-14(1.0) 0914(1.0) 1024(L4 101812 102214 1 1-38(LS§)
C/ 11-19(15) 1.220(L5 132821 132418 133320 145827
EFs 081 1(09) 1L017(L3) 1053(27 10-13(L1) LO027(L9 128541
C/ 061008) 071L3(L1) 1040(22 0714L0) L023L6 126134
Co CrNi EFs C} ( 4),CoCrNi ;  CubPb
In EFs , Cu Pb Zn . Co EFs Cf
, Co ; CrNiPb EFs C} ,CrNi , Pb
;CuZn EFs C , Cu Zn
32 2zm%%m JeBUIR 734 Cu (1,
CdT\' C;.S Cd(‘ﬂ Cd'x'l
6065707580856 7 8§ 9 10 4 8 16 20 6 8 10 12 14 16
O_I 1 1 1 1 J L 1 1 1 L 1 1 1 J
2000
104
1985
20 < 1990
z 1965
2
&
®
304
1965
40 Z
<>1824
50 1915




680 J Lake Sci ( ). 2010 22( 5)

G, 6381 6292 s 72 80 1965 ,Cy
7.Q ; C, 7090 , 1996
) 60 ) ; )
Cy 76-179 a0-146 , 11. 7
10 L 1965 , (o 100 , , C,
6 0-100 , . C, 1965- 2000
10 Q C, 6 0-100 . 20 90 s
: Zn> Cu> Pb> Cr> Co N i : Zn> Cu> Pb> Cr N i> Ca
C, , 4 : > > >
33
33 1RSI 4
40 0( 5), . , , Co
CrNi : > > ; Cu Ph > >
s Zn, > >
5 (E.)
Tah 5 The changes of potentil ecological risk of single elanent (£,) n the hke sedim ent
E, Co Cr Cu Ni Pb Zn
5 472 2025 5. 3-6 4 5062 3 478 1. 1-15
6.0 22 538 56 65 13
4 47.5 2 1131 5.5-8 4 5282 4976 0.9-17
6 2 27 14 7.0 6 2 13
5593 2339 6. 4-19 1 63120 6 516.7 1. 4-3 8
7.7 31 10 3 9.1 10 2 27
2 &5.1 L1527 5 1-19 6 3469 5 IF1L 5 1.2-61
4.0 21 111 4. 8 80 34
3 3 2ZURIBEAES KR (RO 2),
RI 24 4310 , 273 RI 23 3-35.5 s 30
9 RI 50 0 s RI
RI 28 7-62 9 , 430 RI 20 145
1 s 33 4 RI 1985 50 Q ,
; RI 50 Q ,
RI , )
, > > > . ,
) , 20 90
, . , 90 )
[231’ (
1)7



4

[30]

24 2

6 28 30 3220 24 28 32 36 20 30 40 50 60 70 20
1 1 1 ] L 1 1 1 1 L 1 1 1 1 L

R[T\‘

RI'

len

RIY

30

40

50

O_l

& (cm)

Fig 2 The curves of potentinl ecological risk ndex of heavy metals n the hke sedinents
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