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Heavy Metal Speciation and Stability in the Sediment of Lihu Lake
WANG Shu-hang', WANG Wen-wen', JIANG Xia', SONG Qian-wen'”’

(1. State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences,
Beijing 100012, China; 2. School of Forestry, Northeast Forestry University, Harbin 150040, China)

Abstract: The spatial occurrence characteristics of the speciation of Cr, Ni, Cu, Zn, As, Cd, Hg and Pb in sediments of the lake
body and river mouths of Lihu Lake were studied. Meanwhile, combined with the spatial distribution of metals in interstitial water, the
stability and bio-availability of various forms of studied metals were discussed. The results showed that metals in interstitial water and
extractable metals in surface sediments both had obvious spatial heterogeneity, and the metal contents in retreated fishery district were
lower. High value areas of Cr, Cu and Zn distributed in belt along Baojie Bridge and Lihu Lake Bridge, and the high value areas of Ni,
As, Cd, Hg distributed in sector extending from river mouths to the lake body. Most metals mainly existed in residue state except for
Cd, Cu and Ni, the extractable content of which respectively accounted for 71. 02% , 54. 79% and 50. 62% of the total content. The
stability of eight studied metals was in the order of Cr >Pb >Hg > As >Cu > Ni>Zn > Cd. Cd and Zn were unstable in most studied
sites, so there was higher risk of quick desorption and release. Toxicity assessment of interstitial water showed that the tested metals
would not pose acute toxicity for aquatic ecosystem, but Hg and Pb in some districts, especially in the river mouths, might pose chronic
toxicity for the benthonic organisms.

Key words: Lihu Lake; sediment; interstitial water; heavy metal; speciation; sequential extraction
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Fig. 1 Sampling sites and location of Lihu Lake
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Table 1 ~ Results of the recovery test of standard samples ( GSD7)

Sl 22 Ak v o

wx o WER P %%
Cr 110.75 122 +7 90. 78
Ni 48.79 53 +4 92. 06
Cu 33.62 38 +2 88. 47
Zn 258. 51 238 +12 108. 62
As 83.21 84 +6 99. 06
Cd 1. 00 1.05 0. 06 95.24
Hg 0. 049 0.053 £0.013 92. 45
Pb 345. 48 350 +17 98.71
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Fig. 2 Spatial distribution of Cr, Ni, Cu, and Zn in interstitial water of surface sediments from the lake body and river mouths
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Fig. 3 Spatial distribution of As, Cd, Hg, and Pb in interstitial water of surface sediments from the lake body and river mouths
x2 BHRENRYWERKFELERELS EPA KFEHRA/ ng-L™!
Table 2 Heavy metal concentrations of the interstitial water in surface sediments of Lihu Lake and EPA water quality criteria/ug-L ™!
i H Eian Cr Ni Cu Zn As Cd Hg Pb
/ME 0.23 4.88 1.48 13.3 0.75 0.15 0.13 2.05
WX FRMH 5.48 20. 60 9.8 101. 48 59.73 0.40 0.68 10. 08
FH(E 2.09 7. 64 4.93 53.68 3.52 0.23 0. 46 4.72
bRy 2 1.32 2.95 2.07 21. 69 9.68 0.08 0.28 2.25
/ME 0.37 5.03 1 23.05 11 0.1 0.65 1.58
T FRME 5.85 11.85 8.55 167.28 16.28 0.73 2.85 26.55
TFHE 2.75 7.28 3.44 63.4 6.17 0.23 1.34 7.56
bRy 2 1.44 1. 81 1.98 33.22 4.12 0.16 0. 61 5.35
R o CMC 13 470 13 120 340 2 1.4 65
WAl bR
CCC 9 52 9 120 150 0.25 0.77 2.5

CCC-Hg 18, "] eXT M A= 9y 7= A e vh e 9 X AN
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R, JEHE T 52 0 | 8 ) O T 0 7K el LA % i
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Fig. 4 Spatial distribution of extractable Cr, Ni, Cu and Zn in surface sediments of the lake body and river mouths
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Fig. 5 Spatial distribution of extractable As, Cd, Hg and Pb in surface sediments of the lake body and river mouths
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Table 3 Multiple stepwise regression between different forms of heavy metals in surface sediments and metals in interstitial water of Lihu Lake

TR B EH R BeE RB(r) BFEA
Cr y=0.81 xF1 +1.79 0.47 P <0.01

Ni y=0.56 xFI +3.85 0. 65 P <0.01

Cu y=0.59 xFI1 +1.78 0.70 P <0.01

Zn y=4.36 xF3 +31.95 0.67 P <0.01

As y=2.84xFI1 +1.33 0. 66 P <0.01

Cd ¥y=0.89 xF1 +0.1 0. 60 P <0.01

Hg y=19.86 xF1 +13.55 xF3 +0. 34 0.47, 0.53 P<0.01, P<0.01
Pb y=0.14 xF2 +0.16 xF3 +2.8 0.84, 0.80 P<0.01, P<0.01
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