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Heavy metal contamination and potential ecological risk for sediments

in the Puyang River Basin prior to and post dredging
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Abstract: Using 25 sediment specimen samples from five tributaries of the Puyang River as well as samples
from 64 ecological dredging stations, heavy metal concentrations and their potential ecological risks to the sedi-
ments prior to and post dredging were determined. Elements As, Cr, Ni, Cu, Zn, and Pb were analyzed, and
then data was plotted based on GIS to compare the pollution levels of different reaches. The index of geo-accu-
mulation and the potential ecological risk index were employed to evaluate the pollution level of heavy metals
in the sediments. Results showed that compared to before dredging, after dredging the heavy metal content had
decreased one or two times. The potential ecological risk intensity caused by different metals was: As > Pb >
Cu > Ni > Cr > Zn. Analysis for degree of comprehensive pollution showed that Xixi River had the most
pollution among the tributaries; Puyang River had the lowest pollution and was rated a medium ecological haz-
ard. After dredging, there is still the accumulation of heavy metals, the major pollutants is As. [Ch, 2 fig. 5
tab. 17 ref. ]

Key words: environmental sciences; sediment; heavy metal contamination; Puyang River Basin; dredge; eco-

logical risk

AR —BORR ILE R TESET S B4 (Pb), #(Cd), #(Cr), K(Hg), #(Cu), #(Zn), £
(Fe), % (Mn) FIE (ND G E; Bl (As) BAAJE TAEBEITR , (Hih(As) 5 HAl 48 B A B AR
P, ﬁULﬁ@%ﬁﬂBﬁ?Eéﬁﬁﬁ%ﬁ@WoE%%*%ﬁ%ﬁ%ﬁ%ﬁm%%%ﬁﬁm g
PAETE SR I i 5 P W e AT, 8 & R R R A KR SRy, WM. %6 . DIESE

WCHE FS . 2015-03-02; f15] FJ; 2015-04-24

B IS ok, MRS, E-mail: zjzhangweid21@163.com, JEMEH . ¥, A, W+,

MFA SIS WIS . E-mail: houpingg@263.net




34 WO R M k% 2% R 2016 4F 2 J1 20 I

Ja, HERFER Sy U g KRR N A, DURRBIR T o IRV P A G 19 A WA PR ORI R W K AR S &R
GG TE G . MRS EY RN TR, SOV AES Y, IRl & R0 A AR S R g b TR
W, BATREEANNK, A E A R KM B AR R R, IR TE 4 e AR K
PEE BRI B B S bR, HLPREE SR W KR A TSGR B0 PRI, i YR i VR R A 2 AR A K
B, TOMCNTS YRR . WA A RIS BOA Y R B G VR S I U R e R A A R
JEAEAT S TE M A

1

B K 5 07

VL BAL T AL WAL, HEK BB T2 M E . T EEET b, 2011 F4 5
A TEM K SN T A 21 811 %, (548 7 4 80% M 37, 5 TG H Ay 238 VT Ay K 5 I JE & KSRk
h . L ROR O KO A KS BE 5 . K9 M KS UK S A BHE TR 2= 8088, W& 2l A A bk
(Si0,, 691.3 g-kg™), =% 1L Wi (B,0s, 107.5 g-kg™), A AL (BaO, 30.7 g-kg™), H 1L (NaO,
104.0 g-kg™), A (K0, 62.9 g-kg™), =AM (As,0;5, 3.6 g-kg™) o KA H i U1 REE
FTHL . MOCSEHUMOIN T A2 (v HK A 5 A MRS o IRy . B 38R 45 TR 5 T s ) ML A 2 7K % 1R v 4
JeT . B . EeP T r AR KRR K . EeREKR B SRR, SE M KEEZE, +
BerR s R E A w5 Y, RAEVIAGIE, BERRIRA ST,

2013 4 7148 BUR I BH YT 30 38025 A 336 1E BB 48 /R, SRR W VT K R 5% 436 5 75 YL ™ B Y
VLR M, fE M Hiis “HKIR” MARFFRIFEN . 2013 45 12 7 i VLB T J X6 3 BH VL300 Bk X
By A0 AR, I v B2 25 v VA sl 6 3T PH VL300 S0 T L0k X B e A A E U, A A ST T
JK FE WSROI RS A, 8 3 YV AR K T 4 A A A A A TR I R A T A B
11 HERRESHH

T 2014 45 4 H 2 5 A XL EAE S E WS N B TR HETTORAE , TE WA S YRS U8 Sk I VL I BT
DL SR I VL AR X BE (14 e T RS VR T VR I RS TR, FETE A R EE T 64 (R TR REA

VLR S I Y T A S s, AR I BH VLR S B s . 1 2014 45 6 B 7 AT AP 90 b 2 5%
FURAE, HTFFR2ERE N R 5 (GPS)KE A7, XML, SR E . HoNIRER ., IR WHR, RES
6 I VL B3k DX ) 2 T I AT R A, P PH VA PRV T, AR, BN AR
X, ¥R NEILE R, WMAET AR X AEERX, HABRE, B8R RS EEILRE, Rar A
HRERAE X . PEE AR AL m, g K dn T DOR A X, AR AN [ B, s BUCA R R R, R
FE S Ve PR AEAS ST IR BOREZS A . AR R 30 OMF L T) 10 25 ] 3 S R YR AR R A X e, A A AR A 0 S B
REAIAT B A Y07 T A0 AR e E] 3 NSRRI A, 8 T TR (S1), R (S2), RibI(S3), FFHr
(S4), BRI (S5), W FHILIUHF (S6), “FZHr (S7), PHE M (S8), WU R (S9), T 4K fm T IX
(S10), Jofht(S11), AREH(S12), WILE ANRBUF(S13), ARILARE (S14), J5EKE(SLS), #pH
(S16), ANREERE(S17), Fe€ Tk X (S18), B piE A HALX (S19), HIE(S20), HEAHK(S21),
TR (S22), WAE/NIX (S23), FISF-F i (S24) 55 24 S HEMH .

F T ) AR TT ) R AL 2SR & D RE SR 0~20 om FYICTRAE M, B RAE S 1O IS DR KE S 5 4 B
. NSESESRY, THRGEXE BRI TG, RV EBER s FE T 2 mm 1 JE R, fTH X $P4950
JEIEAX X-MET7000 Wl &40 . B B . il . BRAIE SO0 R T o 8. SE e AR R TR AR ) i GSS-1
1 GSD-12 47 i 45 il . D E 25 SR 2B . GSS-1 I GSD-12 bRl e i h 8 4 8 o Z S0 5 S % A
X B HE A 25 (RSD) 5 /NF 10% ., ILAh, BENLEEIC S ASFE S SCE 2 AL, SIS 3 A4S -EE S, FATIE 3
U, HARR AR I 22 YA i 5%

1.2 HiEaiE

Hil, XTFEESBISYETFNTEA 2N, b, MR B8 50k G844 b 25 18 2 #b bk 5 5 i K 1
S, AR N T R E A RS R AR E ML S AR, R T RS
YOROL, RBLT A TTER AW R B P A ) 2 S AR A, R A [ BRI UE 4 JE I b W A
KT R B, ARBFSE SR X 2 FPE O 6 RS Ve B A JE TS Y AT RN



%335 1 ik ABAE I PR A B A TS S R 4 T e R H T A A S KU PR AR 35

12.1 s Ragdok Y MR BUEBIE R MEE B2+ 5 MULLER 42 H 9 F T 05 U0 9 vh o4 s 35
REFERYE B bR, B ZH TN TR E SR Is %, LATURRY) b 58 8 i o Bry e iR s
Ko HAtBE AN La=log, [C/(EB,) 1o Hor s Lo, HIBLRIGEL, €, WInE o ETURY) b 19 9204 5
B, JICHE n VLR A BRAL 2 5, ABETOR T G0 At LR R G S E kO F B ECE
FRET R 0 SHEAR S BOE 19 R B, — MR 1.5, MR L (EHAR/DN, DI E SRS g nl 23 7 4>
S, WAk,

F1 WRREBSRETREE

Table 1 Value of /., and the corresponding contamination degree of heavy metal
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Table 2 Corresponding pollution degree and potential ecological risk degree of K} and Iy
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Figure 1 Spatial variation map of heavy metals distributions in the sediment of the Puyang River
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Table 3 Concentrations of heavy metals in the sediments of Puyang River
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Table 4  Geo-accumulation index of the heavy metals in the sediment of Puyang River
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Table 5 The ecological hazard coefficient and potential ecological risk index of the heavy metals in the sediment of Puyang River
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