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Pollution characteristics and its ecological risk assessment of
heavy metals in the surface sediments from middle
reaches of Tumen River

YAO Yanhong
( Analysis and Inspection Center , Yanbian University, Yanji 133002, China )

Abstract: The contents of As, Cd, Cr, Co, Cu, Ni, Pb and Zn in surface sediments from middle reaches of
Tumen River are detected by Inductively Coupled Plasma Mass-Spectrometry (ICP-MS). The ecological risks
of each heavy metals are evaluated. The mean concentration of 8 heavy metals is between {rom 0. 48-241. 81
mg/kg. The levels of heavy metals in surface sediments followed the order, As, Pb, Zn, Cu, Ni, Cr, Co,
Cd. Among 8 sampling points, the White Dragon(T5), the Daylight (T6) and the Tumen Park (T7) are
more seriously contaminated. Pb and Cd are moderately polluted, As and Cu are partial moderately polluted by
geo-accumulation index (I,,) . the pollution extent of heavy metals followed the order, Pb, Cd, Cu, As, Ni,
Co, Zn, Cr. Cd is highly risk by the potential ecological risk factors (E’), the possible ecological risk index is
Cd, Pb, As, Cu, Ni, Co, Cr and Zn. The possible ecological risk indexes (RI) of 8 heavy metals at all sam-
pling points are 215. 6-349. 3. The heavy metals in the surface sediments from middle reaches of Tumen River
is high ecological risk among the sampling point (T1-T7), however, the lower reaches of Tumen (T8) is
moderate potential ecological risk.
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FRA5 (i1 2 7K Y5 7K W HE R By ) (HD/
T91-2002) , 7€ P AT VL Hp i 8 % % L gk 90 1
(TO JRIWET T (T2) I E#ECT3) IF
I R (T4 .3 fe (TS5, BHYECT6)  EATA B
(T7) T FF (T8) 8 A s R AL fh o KA s b
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60 H B Jebii » 48 I F DU 43 3% BURE S 78 T 1 2% 0 £
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TUBRE i b T 4 R B R A T K- RUR -
SR MO W A L P 7500 R SRR A 45 B TR AN
(& L HEAR 2 D I AE .
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S B 1 AT S S AR T A TR
SRS ] S A D PR IG AR T [R]  ARA BT
75 5 LUK e 42 i RE o A6 Ak 20 X 2 o ] e A
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1) A B AR B (L) B IR A R

I, =log,[C./(k X B)T, (D
Krf: C BT REDIRY 0 18 s B, A TTH
Py bz e A MR Ak 2 T SO (E AR B 5 DA IE 1 b

DX bR A A SE k2 H AR
Mo X A 22 S T RE 2 51 R T R (E A2 3l U &
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2.1 EfIIRBERERARYPEEENERES
T AF1E

BT iR 2Ry rhESEEN &80
LR LT RIAE W BT e R 2 00 Y b
T4 8 O U B 0 = AR 2 As Pb.Zn, Cu,
Ni,Cr,Co.Cd. Bk Cu #1 Ni f 748 5 2 K&/ b
HoAtl oo 3R 19748 5 AR BB BB X 28 58 R A 2
T, 8 ANSRMERUP, T6.T5, T7 3 AL RAE M5
P E. S ME SR T, As Tk E R
182. 35 mg/kg, & T H A 7 Fh d 4 J& (1 ¥k &, 7]
RER T A2y 5 Ll g T Ll e Ak 2 2R 4R 30 ) HE
TR K 5 Cd B P24k B2 2 0. 76 mg/ kg, &5
A2 FALIE (0 bR RN Ph S ¥ ¥R EE ol 176. 85
mg/ kg, 7] GBI T AL 3h 4 & A HF e A0 e Ll gk
HEAC R 7K s Cu F N [ 7 29 B2 4301 o 66. 62
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Ll Ak 27 21 435 T HE R IR K
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X4 FICE AR As 5 Pb.Cd 5 Cu Al
Zn.Cr 5 Co 1 Pb.Zn 5 Pb " & #H 5 (A K R %L
0. 5<r<C0. 8) . ;X %M As.Pb.Cr.Co )3k J5 1] fE
HIF; As 5 Cd F1 Co.Cd 5 Cr.Co 5 Ni ik #H
KL X F ] As Cd Ni 33X 2650 K 1R I A [A].

2.3 MBYFERELENTERRE REIEMR
2.3.1 MR EB/EU,0% DEih 1 IERIEE
LB S AR N S A 3 IR (D 15 8 M
GBI A BAE R W 3. MK S W IE W L 7E 8
ASREES T, As Cd Cu F1 Pb 75 YL 80 8. Fic b

BRI E S5 R %, Pb Al Cd i LR
TR 2<I...<<3.J8 T H {5445 As . Cu Hl
Ni (%3 A 2R 48 B H o 1<, <2, J& T Hh i
e Co Fl Zn Y R R I8 BEEH N 0< 1o <1,
E?%T‘*‘E‘m;& AR RGN [ <<0.J8 T
Toi5 G s 15 YA s BUIR AU . PbCd L Cu,
As.Ni,Co.Zn.Cr.
2.3.2 WEASHARIEBR(RD %L BEATNK
Wor 72 BRIV 76 A 25 KU i cdie B (2) A (3) 3t
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*1 MAYFEEELEMNEE
. H4 B &2/ (mg/kg)
FAE A . ; . ; :
As Cd Cr Co Cu Ni Pb 7Zn
T1 123.97 0.93 31.72 11.71 59. 48 44. 51 123.97 108.78
T2 144. 87 0.92 31.09 13. 47 68.03 62.33 144. 87 89. 02
T3 183.13 0.63 37. 37 15. 66 56. 61 58.92 183.13 114.59
T4 212.72 0.93 31.72 14. 56 59. 48 61.71 123.97 108.78
T5 214.77 0.78 46. 95 17.73 73.83 76. 33 212.72 158. 46
T6 241. 81 0.91 64.17 21.71 83.01 84.16 241. 81 175.32
T7 169. 54 0.48 45. 77 23.62 72.79 61.87 214.77 133. 88
TS 167.97 0.51 42. 88 18. 83 59. 69 54,77 169. 54 98.43
- 414 182. 35 0.76 41. 46 17.16 66. 62 63.08 176. 85 123.41
L 0.21 0. 32 0.28 0.26 0.14 0.19 0.26 0.27
x2 MBAYPEECEEENHXRYER
As Cd Cr Co Cu Ni Pb Zn
As 1. 000 0
Cd 0.4223  1.0000
Cr 0.9651  0.4591  1.0000
Co 0.4026 —0.2864  0.5264  1.0000
Cu 0.8350 0.6152  0.8395  0.1510  1.0000
Ni 0.1376 —0.4807  0.1589  0.4661  0.2785  1.0000
Pb 0.6931  0.7457  0.6786  0.0026  0.8248 —0.0600 1. 000
Zn 0.9419  0.5314  0.9504  0.2869  0.8908  0.0939 0.7434 1.0000
*3 NMBAYPEELENHREELR
TR 4R AR R (1)
As Cd Cr Co Cu Ni Pb Zn
T1 0.488 2.252 —1.425  —0.805 1.192 0.259 1.648 —0.613
T2 0.714 2.236 —1.454  —0.603 1.385 0.745 1.873 —0.902
T3 1.051 1.689 —1.188  —0.386 1.120 0. 663 2.211 —0.538
T4 1.268 2.252 —1.425  —0.491 1.192 0.730 1.648 —0.613
T5 1.282 1. 998 —0.859  —0.207 1.503 1.037 2.427 —0.070
T6 1.453 2.221 —0. 408 0.086 1.673 1.178 2.612 0.076
T7 0. 940 1.297 —0.896 0. 207 1.483 0.734 2. 441 —0.313
TS 0.928 1.385 —0.989  —0.120 1.197 0.558 2.100 —0.757
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(EDBR CEXIE R 175, 4) )@ TomAE B XG5 As
£ T3-T6 RAE &8 T 54 B KK . Pb #£ T3,
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FEALEE SR8 ¥ (RD 7E 215. 6~349. 3 2
], SEXI{E A 280. 6, B 7E T8 SRAE f H A p 2578
1A 75 XU A1, HoAth SR R 5 A T 58 AR 2 KUK

R4 AP RESENESKERE(E )MBEESKEIELR(RI)

o E

REER As Cd Cr Co Cu Ni Pb Zn R
T1 21.0 214.3 1.12 4. 29 17.1 8. 97 23.5 0. 98 291.3
T2 24.6 211.9 1.09 4. 94 19.6 12.6 27.5 0. 80 303.0
T3 31.1 145.2 1.32 5.74 16. 3 11.8 34.7 1.03 247. 2
T4 36.1 214.3 1.12 5.34 17.1 12. 4 23.5 0. 98 310. 8
TS5 36.5 179.7 1. 65 6. 50 21.3 15. 4 40. 3 1.43 302. 8
T6 41.1 209.7 2.26 7.96 23.9 17.0 45. 8 1.58 349. 3
T7 28.8 110. 6 1. 61 8.66 21.0 12.5 40. 7 1. 21 225.1
T8 28.5 117.5 1.51 6.90 17.2 11.0 32.1 0. 89 215.6

S {E 31.0 175. 4 1.46 6.29 19.2 12.7 33.5 1. 11 280. 6
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