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Distribution and diffusion flux of arsenic in sediment and overlying—water of Lake Caohai, Guizhou Province
TU Han, WU Pan’, HAN Zhi-wei, CAO Xing—xing, ZHANG Shui

(College of Resources and Environmental Engineering, Guizhou University, Guiyang 550025, China )

Abstract : This paper investigated the distribution and concentration of arsenic in overlying water and sediment pore water of Caohai as well
as the nearby rivers and rainwater in different areas. Utilizing one —dimensional pore water diffusion model, we estimated arsenic diffusion
flux across the sediment—water interface. Results indicated that arsenic concentrations at the Caohai exit was 1.59 g+ L™, obviously higher
than at the entry of Caohai(averagely 0.32 pg+L™") as well as rainwater(0.37 wg+L™). The spatial distribution of arsenic concentrations in
the overlying water was as follows : emergent plant zone(2.99~3.45 pg+L™")> submerged plant zone(1.79~2.34 pg-L™"). The arsenic in the
overlying water existed as H;AsO; form in emergent plant zone but as HAsO?F form in submerged plant zone. The total arsenic concentrations
in sediments and pore water showed large vertical variation and were emergent plant zone>submerged plant zone. The arsenic in the sedi-
ments in emergent plant zone was between 19.86 mg-kg™ and 36.45 mg-kg™', with average value of 27.84 mg-kg™', while in submerged
plant zone arsenic concentrations ranged from 13.05 mg-kg™ to 32.32 mg-kg™, averaging 19.79 mg-kg™". The diffusion flux across the sedi-
ment—water interface in emergent plant and submerged plant zons were 73.84 pg-m=-d™ and 18.99~11.45 pg-m™-d™, respectively, show—
ing that arsenic stored in sediment pore water released into the overlying water and that sediment might thus be significant source of arsenic
in Lake Caohai water.
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Figure 1 Sampling locations in Lake Caohai
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Table 1 Content of arsenic in overlying water of sediments(pg+L™)
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Table 2 Parameters of overlying water of sediment

Timas KR HEMm  pH EC/pS:em™ Eb/mV  DO/mg- L™
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FEK 055 6.9 637 -179.3 0.1
2 FEKJZEKk 05 9.4 267 80.9 9.8
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Figure 2 Eh—pH phase diagram for arsenic in

overlying water of Lake Caohai
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Figure 3 Arsenic content in sediment profile
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Figure 4 Arsenic content in pore water of sediment profile
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Table 3 Fluxes of arsenic across sediment—water interface

of Lake Caohai
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