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ENVIRONMENTAL ASSESSMENT ON HEAVY METAL
POLLUTION IN THE SEDIMENTS OF LE AN RIVER
WITH POTENTIAL ECOLOGICAL RISK INDEX

LTU Wen-Xin LUAN Zhao-Kun TANG Hong-Xiao
{(SKLEAC Research Center for EcoEnvironmental Sciences CAS . Berpng 100083 Chrna )

Abstract As the guantitative diagnostic tools,the toxic-response factor (E.? and the po-
tential ecological risk index (RI} were used to evaluate the contamination situation of vari-
ous heavy metals in sediments of the Le An River. As a result, the distribution of pollu-
tants in the river sedimenis were divided into four sections with different ecological risk
characteristics. On the whole . the assessing results by RJ were consistent with that by 7.,

and they could complement each other.
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Fig.1 Sketch map of sampling sites elong the Le An River
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Table 1 Indices and grades of potential ecological risk assessment

HEEENRETFE g -Er RN RENN TN e it s 3
Potenitial ecological sk factor Critcal range {or :th heavy metal tGrade for ecclogrcal risk facrar
30 K | {E{E Low
U BT Bu I 47 % Moderare
A0 R =100 1 8/} Considerable
120 BreTzan M 25 {E High )
Eiz2240 Vi Very high
EEEERARIE R 6 # & 08 o Va0 MR L e R 45 TR M 246
Potenrtial ecological risk index Critical range {or six heavy metal Grade {or ecologieal risk mdex
110=IRE A fiE{E Low
10X RI-Z 220 B % Moderate
220X RI<1440 C & High
RIZ=440 D& Very high

RELFRMAHYE RS2 Tk NCLHNO, B 53 iHE . SRERH AASIWCP Fair 7l
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Table 2 Total concentralions of six heavy metals in sedimenis from the Le An River

HEER Cu b Zn Cd Ax Cr
Sample name (mg/kg? {mg/kg) (mg/kg) img kg 'mg/kg) {mg/kg)
0O AL 3z 58 348 3 15 5x
o AL 3500 100 27U 3 27 138
i ADS 2218 58 03 3 23 ion
W A0T 1209 3io 1118 8 126 T
Bl Aos 983 121 B17 4 52 111
HEIE ACY 442 83 4459 3 35 100
EHE AL 910 93 760 | 34 103
EEMH AL4 350 E6 336 3 29 114
0o Als 333 83 4z 1 29 93
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Table 3 Fractions percentage of some heavy metals in sediments from the Le An River

EEaw Cull +2> CutB) Phil+EBr PhiE?) Zntl 4+ By ZndBy Odel +13 Cdimd
. . ) . o .

Fracuon disteibulion Y o ny Yy ¥y & b o
M A0l 9105 436" ®  oli3ltsm & w1(E4750 9 83(50133) 17
B AN us/ud us/ud usfud ns/ud usud us ud us fud us /ud
FH A0S 9642042 4 BE(Z4-1 641 12 <744 31} i3 83033450 L7
WAt Ao7 99¢5+ 94 1 §7¢84-8%) N 874 7400Y 3 91133458 9
L Aos 59¢24-97) 1 94019+7F31 ] H90G-1-03Y 1 10G1 30+ 50) Q
BE AN us /ud ussud us/ud usfud s fud us Sud us/ud us fud

BHERL A3 G7¢1+ 961 3 GO0+ TIN 10 45(5+ 90 5 §3¢33+4 571 17
FHIH Al 98¢245561 2 912467 Q 946+ 88 3} E3{30+33) 17
#0 Als us/ud usfud us Sud us /ud us /Sud us/ud ws Aud us/ud

usfud: Bl AFRBIRRERARBE: | EHBEMRAE: . EPHSRAES I £ DHERE

HRRWFRILAEDYERM EDEESHEASERRME L FFEIABRYESHYATHITE
WU ERITRENEET M ER. S5 % . 2. HMWEF B KBITAFWET B Cu.Ph.Zn i
FEAHATLEENRE Y A AW EM SRS HE 4 F LT X ARG T ES S Cd 6y KT
ESREIE . Re s o =Nk T R e SR =R B R AN
2.2 BELEEREIFHR

KA AW R B AR EM R TET. B B Cu.Pb.Zo.Cd WEEETF G HEREN S
FMHESCHSHEREECDAKRES M., BEME 4 FR.

T4 TRSEHERBEREEY BT S ARENR G &

Table 4 Toxic-response Factor.ecological risk index and relative grade for each site in the Le An River

A HRERT SELET #WEDT @REETF BAYET BRERT RERSE/ SRR

MName E{Cu) EW(Ph) £r{dn) E{Cd) Ei(Asy E(C RI/Grade
O A0 5.0 3.0 .G 30.0 10,0 2.0 33054
O AL 546. 9 26 TR 40.0 18. @ 4. 8 B9 0/D
F#H A0S 346. 9 5.0 . 6 3.0 15. 3 3.4 401, 9/C
B+ A0 188. 8 26.7 3.2 60,0 8d. 0 3.3 366. 4/C
B \lr A8 133.6 10. 4 1.8 A0 G 347 3.8 244. 350
B A §9. 1 7.3 1.2 30. ¢ 23.3 3.4 134.4/B

ERE A3 142.2 g-u L) 40,10 22. 7 3.6 218. 6/C
M AlL 347 7.1 1.0 3. o 19.3 4.1 116. 5/B
#U ALs 321 7.2 1.2 10.0 19.3 32 92.9/A
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Table § Compnarison between risk index (RJ) and I, for each site in the Le An River

Clockwise : Cu-ToxF . Ph- ToxF.
Zn-ToxF,Cd-ToxF AS-ToxF.Cr-ToxF.
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Fig. 2 Conrnbunon of different heavy metzls for

tomic-respense factor i the e An River

BAER N fs EERRSE HEREETHE TR G 15 B 53 50
Sample name Risk index RI grade Jeea-Avgi 61 Rank-Sum(6)

O A0 53. 0 A 0. 10 4

0 A4 608, 0 [8) 1. 62 12

e A3 400, 9 C 1.19 13

W Ao7 366. 4 C 2,44 13

Bl Ao 244. 3 C 1. %0 15

£ A 134 4 B 1. 51 12
BHEE AL 218. 8 C 1. 65 14
ek All 116.5 B 1.10 g

ko Al 92. % A 1. 08 10
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