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Speciation and Ecological Risk Assessment of Heavy Metals in Surficial Sediments of Liangshui River in Bei-
Jing

MENG Bo, LIU Jing-ling", LI Yi, SHI Xuan

(State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal University, Beijing 100875 )

Abstract : The water environment problem of urban river with unconventional water sources is becoming more and more serious. To evaluate
the ecological integrity of urban river, physical properties and heavy metal pollution characteristics of surficial sediments collected from
Liangshui River in Beijing were studied. The BCR methodology was applied to measure speciation of heavy metals, and Hakanson’s
methodology was used to determine contamination degree and ecological risk of heavy metals:Cr, Cd, Cu, As and Zn. Results showed that
average particle size of sediments decreased along the flow of Liangshui River. The presence of dams and gates played a profound role in re—
ducing sediment particle sizes. The content of speciation of heavy metals in Liangshui River sediments followed an order of residual>> oxi-
dizable > acid soluble> reducible fraction. The composite potential ecological risk index of Cr, Cd, Cu, As and Zn in Liangshui River showed
that heavy metal pollution risk was relatively high ( R1=396.952 on average ). The potential risk of individual heavy metal (E; value ) re—
vealed that Cd risk was the greatest in the upstream and midstream of Liangshui River, mainly from anthropogenic sources. At sediment par—
ticle size < 0.2 mm, the content of non—steady fractions of Cr, Cd, Cu, As and Zn increased with decreasing particle sizes. The content of
heavy metals( As, Cd, Pb and Zn ) was higher in urban reach than in rural reach sediments.
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5 B #9:2015-02-02

EETE - W F K5 Yt il 536 BRI T00 - n] 377 3T 0 4 B A T 20 5 IR B 37 it O b R 15 57 FH /R 115 (20122X07203-006)
fEHE® A& H(1991—), B B L8F584E . E-mail : mb7043@126.com

*BEEE XEF E-mail :jingling@bnu.edu.cn



i A IR ORI 2 R DUBI A [ T o T 25 S A A B 25 X 965

G R TG QW) HAT VR B XUV, Al e A= ) 1A
N EAER, Il i S EEE F AAMERE. BEAK IS,
4 R R TR BRI B, DR TR, T3
YUY e GBI B A MR A LR
ASAR I, ORI v B 2 T R RE U E A K AR, KR35
B RIG YR IREIRIE Re Ab b A S AR

SN AR TR B B R AT AR ME R 5

eI S WA, TR A 25 KU PR R AR 2 2R 1 e
HPE BMEARR o H 4 5 Qe W AR A e AT 7%
FARVED, I s AR R AR EARIEIEAS B, 55
G, A [FPREARAOR ) T ST ORI o 2 RN 2 T A
AT ZE SR, M0 3 5 4 75 YIRS 25 0 A Ak
L HAE TR IR IR B AR, KA TR
HgJE RN IS S R RSB —E /Y
HRAE

YRR S K R TR i, TR ST R I
2R DX, H T T AR AT 2% FH A5 5 38
KW Ty 4z K ik s AL PR 157K R A0 PR
IKRA TSR, HOR PSR TR Y oy 2 2%
A R ST Y, XTI AR SRR
B R

ARWFFELATE AT TR B HLK PR AN 25 T —— UK
], CASE 7S B AT 43I BETTURR ) ) o 4 T A 2
W, v H RS SRR R Hr,
ME 1w TR R A LSO B S/ I 2, XL
FRPPRLAR 9 25 0] o A 5 HE B AS [RPREAR DURR ) Ph B 4
JEIE S ATHER T T 20T, W A A 15 2l 55 R 3R
Ao R R 2 ) 3 AT PR SR, LS DA~ S ki B
LR G IR B A S SR BERL AR I IR S8

1 HAREXHER

TR T4 35°~43°, A% 112°~12002
6], AR i, p AR BT, PEAR -~ rp RA T, UK SRy
R, REB A T AR Y, AL HE b R R R N 5
W EIE XA H X, LA o il ed A AL AR
LI E AL 318 000 km?, T AT IR A 1T 45 3] 109% , 7K BE
FIFHZB L 100961, [R]F 2855 B P 4 K AR Wk
S Y I UL S ORI K75 G W HE A V] 3 3
2 X S8R A R K e i 7 R 9 U e e
Wz — o MG s TRy v S R S v i 4k
2RI ST Ak R R R B R A K A T
BRI A E T KA A Ik E A R K AR
o, Bl T AR X AREA D, AR 5.

F 4 BIHS , R pE MR AR T AIGES T, 2K
24 53 km, LR IAIFNZY 815.39 km™'¥,

2 WHRAE

2.1 HAERESLIE

T 2014 4F 3 A FERUKIKTRE 0 E 2% oK
& BB, T I E ) e TR A A A N B, A i T
20 SRAE R QL 1o S3AMERZLT T | Gy il (A
AL LS10) Sk R BEAR (A £1 1S16) | SR E MR
WUOHE A LS18) B A3 ARAE . B RAE SR AR
FESAD T 2 kgo FESDREEIS B LK G R 0%
AR % B RIT g, S L B TR
17

BEIRE IR YRR S AL, BETER=EN
[t HAm XL, A SR SIBRERAT ARJE K sl )
FRARZEI) , DR RS 1850 53 PR 43 o W — &R 53
HLt 10 Hf, #REC 1000 g, 4T MUFARic. o5 —F
AT IR R 2H L A3 A, 38 L 7 0 R e, AL
Je T, KU PE L 18 Hif 80 H i (150 H i |
200 B, 4R 1~0.2 mm 0.2~0.1 mm 0.1~0.065 mm .
<0.065 mm % 4 MRif%
2.2 MARMIRI R E

TURRLFE 2000 7 SR FHOCRL AN =
o BANFE L 3 O PA TRE S B AR A R AR A B (B
VE R B GG, I 5E 1) 32 2R S 8 35 - 245
(M,) ik 250 (o)) i FE F 2L (Skewness ) W R
(Kurtosis ) , 3 42 (Dso ) 102 s B AR RT3 43 A S A
I 5
23 BEERESHTRNERE

R A B 3 2 A5 A TR0 R S B 5 A

B FEXOCEE LS1, KMXXIHEH
L.S6, KX4X SCE KIE 1S9, il M X 37 i 1.S13 Filid
MK/ NEERS LS19, X4 S B 428 Cr Cd . Cu As Zn
IR ST, 53 T Ak BCR 43 25 S B,
W ELSBEAS ARG D) vTREAs ),
Al AEARZS CID ) Ansk vt 25 CIV ), S5 i FH R 15 41 9%
afi , HoAthaaR) R oA 2, S0 KRB 2K . Bl s F e
JEFR A B TR T & S5 (ICP-AES ) 4 20
i Aag Cu.Zn As Cr.Cd FIEA S &,
24 EXBESKRIEHNITE

K H] Hakanson & H i 78 75 4= 25 KU 48 B0 % 1T
TR 4R TS AR S IS A TN, i 5 18
B TR AT R A TR T X2 e DL



966

R S Y 4 EESH

T AR K FR I

N
JERHATBUX S LK FR P A

«
116°20'0"E 116°25'0"E 116°30'0"E 116°35'0"E 116°40'0"E 116°45'0"E 116°50'0"E 116°55'0"E

4\I T —3

39°45'0"N 39°50'0"N
T T

39°40'0"N
T

e 1 1 1 1

39°45'0"N 39°50'0"N

39°40'0"N

= [0
0153 6 9 12

116°20"0"E 116°25'0"E 116°30'0"E 116°35'0"E 116°40"0"E 116°45'0"E 116°50"0"E 116°55'0"E

1 R ST A B M B A B R SR R

Figure 1 Location and sampling points of studied reach of Liangshui River
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Figure 5 Speciation distribution of heavy metals in sediments of Liangshui River
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Table 4 Pearson correlations between heavy metal speciation and particle size
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Figure 7 Enrichment factors of heavy metals in surficial sediments

of Liangshui River
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Table 5 Correlationship between each heavy metal in sediments
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Table 6 RI of heavy metals in sediments of Liangshui River

JLE Cr cd Cu As Zn Ph
o ! FHERLAR F RI
Cd -0.815 1 Cr Cd Cu As Zn Pb
Cu -0.018 -0.342 1 IS 247 30679 3542 8794 061 409 437.33
As -0.946% 0.897*  0.099 1 LS6 256 309.10 2470 7060 057 576 41329
Zn 0468 -0276 -0.578 -0.495 1 LS9 235 28294 4038 70.17 036 3.1 399.31
Ph -034 074 -083 042 0.13 1 LS13 254 30167 4121 9316 025 408 442.90

TE* AR EAE 0.05

LS19 3.01 22546 37.87 4202 0.61 278 31175
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