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Element Distribution in Chemical Fractions of Lake Sediments Determined by Sequential
Extraction: the Case of Lake Daihai ( Northern China)
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Abstract Environmental interpretation of geochemical proxies of lake/ocean sediments largely depends on an understanding of where
elements are from and of how elements bound to various fractions in the sediments. Fourteen samples from Lake Daihai, Inner Mon-
golia, located in semiarid zone, were carried out a sequential extraction experiment and analyzed eighteen elements concentration by
ICP-AES or AAS in each chemical fractions defined as follows: soluble, exchangeable, bound to carbonate, bound to Fe-Mn-ox-
ides, bound to organic matter and residual. Our results indicate that weak chemical weathering was proceeded under climate condi-
tions in the Lake Daihai watershed, resulting that most of the elements determined are in residual due to little activation during
weathering, except Ca and Sr, by combining with detrital minerals of predominantly plagioclase. Meanwhile, controlled by element
affinity and lake water physicochemical conditions, leached both Sr and Ca are in the same fractions with good correlation, whereas
other activated elements including Ph, Be, Co, Cu, K, Mn, Fe etc are predominantly associated with the fractions of bound to car-
bonate and/or organic matter. Consequently, element distribution in various chemical fractions provides a useful experimental evi-
dence for selection and interpretation of some geochemical proxies.
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Fig. 1 A sketchy scheme of experimental conditions and operation procedure of sequential extraction
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Tab. 1 Mean concentrations of some elements in lake water and in six fractions of the Daihai lake sediments (10 ~%)

P WA KNS TS BRI A A Fe-Mn LS5 675 AL 3 FREH A
2) (14) a4) (14) (14) a4) a4)
P 47.61 0.67 35.72 69.51 93.45 39.71 940.72
Ni  8.85 0.08 13.25 31.82 16.41 7.18 41.70
Vo 46.78  0.17 552.30 53.02 47.28 5.27 113.69
Ca 8157  136.40 2692 31669 4632 1017 4336
K 2795  68.41 2104 5058 595 112 20370
In  2.80 0.04 3.19 10.85 25.59 5.44 90. 18
Mn 0.91 0.05 21.92 328.56 469. 15 37.92 342.84
Be 0.07 - 0.078 0.27 0.45 0.08 1.59
Al 75.37 1.23 19.28 97. 64 2218.99 680.24 78.80
Pbh 3465  0.18 59.26 139.69 24.45 22.43 82.32
Fe 23.01 0.44 16.83 77.91 6924 1306 47947
Cu 3.89 0.13 2.89 10. 66 4.58 4.02 42.74
Rb - 0.06 0.94 2.24 1.14 0.34 156.75
Sr 167.95  1.74 34.55 222.33 189. 95 7.16 113.26
Co 2.43 0.01 2.89 6.753 2.82 1.09 8.45
Cr 5.37 0.04 13.08 35.870 13.225 8.40 102.70
T 2.32 0.03 1.78 6.99 0.984 9.32 4620.23
Li 4.28 0.07 1.63 7.15 9.044 1.88 56.23

1) 8590 PR AR - R IR TR,
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Tab. 2 dominantchemical fractions and control factors of some elements in the Daihai lake sediments
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Fig. 2 The variations of P, Rb, Al and Ti concentrations in various fractions in the Daihal lake sediments
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Fig. 4 The variations of Sr and Ca concentrations both in today Daihai lake water and in various fractions, and of

the Rb/Sr ratios in the Daihai lake sediments
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Fig. 5 Relationship between Ca and Sr concentrations in fractions of soluble (a)and organic (b) in Daihai lake sediments
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Fig. 6 The variations of K, Fe, Mn, Cu, Pb and Zn concentrations in various fractions in Daihai lake sediments
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