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Distribution Features and Ecological Risk Assessment of Heavy Metals in Superficial Sediments of Hulun Lake
ZHANG Xiao—jing, LI Chang—you, ZHANG Sheng, SHI Xiao-hong, LI Wei—ping

(College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract; The sediments of Hulun Lake were sampled and analyzed in order to get better understanding on the concentration and distribution
of heavy metals with respect to their eco—environment risk. The method of potential ecological risk(PER ) index presented by Lars Hakanson
was applied to analyze the accumulation coefficients, PER coefficients and the PER indexes based on the highest values of heavy metal con—
centrations in sediment grain and Grade I values from the “National Standard of Soil Environmental Quality”. The results showed that there
was no significant difference in the space concentration distribution for the seven analyzed heavy metals. The concentrations of Zn, Cr and Cu
had a similar space changing tendency. The similar sequence of the contamination level was obtained by analyzing the two background values.
Cd and As had the most potential impact on the ecological environment.
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Figure 1 Distribution of sampling sites for the sediment of
Hulun Lake
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Table 1 Statistic values of heavy metals for the sediment of
Hulun Lake(n=21)

SRTEE ﬁ/ME_{ ﬁiﬁ_{ i@lﬁ/_l 1‘/]??%/_%_{ A RE
mg-kg mg-kg mg-kg mg-kg %

Cu 3.39 31.92 23.44 742 31.67
Pb 4.45 55.29 22.34 9.78 43.77
Cr 9.33 50.76 36.37 10.92 30.02
Zn 10.20 105.60 68.80 24.56 35.69
Cd <0.01 0.78 0.41 0.28 68.30
As 4.26 31.55 10.36 5.99 57.84
Hg 0.002 0.039 0.019 0.01 56.39

120.00

100.00

0.00 ——H——h————h——K
A10 B9 D7 DI1 E8 F5 F9 G2 G8 H5 I2

REER,
-4 T AR KB KR O

2 BRI REREEEREST
Figure 2 Concentration of the heavy metals at each sampling

point for the sediment of Hulun Lake
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Table 2 Correlation coefficients between the heavy metals for the

sediment of Hulun Lake

TLE Cu Zn Pb Cr Cd As

Zn 0.823%*

Pb 0.297 0.337

Cr 0.934**  0.854*%*  0.352

Cd 0.282 0.262 0.128 0.424

As -0.008 0.052 -0373 -0.044 -0.016

Hg 0.119 0.182 0.03 0.191 0.086  0.492*

H*(P<0.05) BEM L, **(P<0.0DRBEMRE, CUBHRE)
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Table 3 Enrichment coefficients of heavy metals in

sediment of Hulun Lake

FHES Cu Zn Pb Cr cd As Hg
A10 026 031 058 025 077 074 008
BY 091 122 100 081 153 098 008
D7 097 116 117 078 126 059 0.0
DIl 094 108 050 074 070 073  0.09
E8 073 068 058 050 071 161 013
F5 088 097 150 069 074 049 0.3
F9 065 060 08 055 068 032 008
G2 106 102 110 080 148 032 004
G8 1.04 09 09 070 0.8 055  0.04
H5 083 102 076 054 075 060 003
12 048 059 099 040 057 048 002
WME 079 08 09 062 085 067 007
& AT AR EE SRRy P ESR S EN ST R E
e i
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Table 4 Enrichment coefficients of heavy metals in
sediment of Hulun Lake

FHEE Cu Zn Pb Cr Cd As Hg
A10 023 025 041 017 193 074 013
B9 078 098 071 054 38 098 0.4
D7 083 093 08 052 315 059 0.16
DIl 080 08 035 049 175 073 0.15
E§8 062 054 041 033 178 161 022
F5 075 078 107 046 185 049 022
F9 055 048 061 036 170 032 013
G2 091 08 079 053 370 032 007
G8 089 072 064 047 045 055 0.6
H5 071 08 054 036 188 060 005
2 041 047 071 026 143 048  0.03
WE 068 069 064 041 213 067 012
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ecological risk and grade
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Table 6 Potential ecological risk coefficients and indices of
heavy metals in the sediment of Hulun Lake

R = RI
Cu Zn Pb Cr Cd As Hg
A10 131 031 2.8 050 2310 740 3.00 3851
B9 455 122 500 1.62 4590 9.79 334 7142
D7 483 116 587 157 3780 592 3.84 60.98
D11 468 1.08 248 148 21.00 726 3.62 41.60
E8 363 068 290 100 2130 1612 521 50.84
F5 438 097 751 139 2220 494 539 46.77
F9 323 060 429 1.09 2040 3.17 3.06 3583
G2 532 1.02 551 160 4440 323 157 62.66
G8 521 090 448 140 540 547 144 2430
H5 414 1.02 380 107 2250 597 114 39.65
2 240 059 495 079 17.10 484 0.66 31.33
WME 397 0.87 451 123 2555 674 293 4581
HE: DB TLRTIE R R A ES R S BB T RE
HEH,
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Table 7 Potential ecological risk coefficients and indices of heavy
metals in the sediment of Hulun Lake

RFER i RI
Cu Zn Pb Cr Cd As Hg
Al0 113 025 206 033 5775 740 5.00 73.92
B9 390 098 357 1.08 11475 9.79 556 139.63
D7 414 093 419 1.04 9450 592 640 117.13
D11 401 086 177 099 5250 726 604 7343
E8 312 054 207 067 5325 16.12 8.69 84.45
F5 376 078 536 092 5550 4.94 898 80.24
FO 277 048 306 073 51.00 3.17 5.09 6630
G2 456 082 394 1.07 111.00 323 262 127.24
G8 447 072 320 094 1350 547 240 30.69
H5 355 082 272 072 5625 597 190 7192
2 206 047 354 053 4275 484 110 5529
WHE 340 069 322 082 63.89 674 489 83.66
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