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Abstract: Soils are a major sink for mercury (Hg), which can be absorbed and bioaccumulated by plants and animals and eventually con—
sumed by humans. The study is to examine the sorption—desorption processes of mercury from umber at various experimental conditions, us
ing isothermal equilibrium adsorption method and continuing desorption method of dilute Ca(NO3), solution. The results showed that at pH
6.5, 8 mg-kg™ Heg** concentration, Hg was adsorbed—desorbed fast, which obtained 93% of the maximum adsorption amount within 60 min,
78.8% of the maximum desorption amount within 10 000 min. The proportion of mercury desorption to adsorption increased with pH. At pH
3~6.5, the ratio of desorption to sorption of mercury in umber was 11%~37.4% with average 21%. Compared with Elovich, Freundlich equa—
tion was the best model for mercury sorption and desorption. The maximum adsorption capacity was over 84.3 mg-kg™. Before saturation, Hg*
adsorption capacity showed a linear response to the concentration of spiked Hg** and reaction time, specific adsorption predominated. The
desorption rate of Hg** increased with the higher initial concentration of Hg?, and decreased with the increasing desorption time. The results
suggested that mercury movement may be affected by pH and Hg* concentration.
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Table 1 Physical and chemical properties of the tested soil
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Figure 1 Sorption kinetics characteristics of Hg
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Figure 2 Desorption kinetics characteristics of Hg
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Table2 Correlation coefficient and standard error of Hg sorption—desorption kinetics equations

R

Elovich Freundlich

JLER /mg - L 24 S=A+Blnt In S=A+Blnt
I b e B e
0.2 1505.8 -470.6 1513 12.9
B 37.03 37.03 0.022 0.39
r 0.95 0.95 0.95 0.98
Se 0.46 242 0.22 0.072
0.4 A 1 869.1 1 869.1 1875 17.9
B 40.6 40.6 0.02 0.37
r 0.97 0.97 0.97 0.98
Se 0.58 2.38 0.28 0.094
2 A 1971.8 -633.5 1977 24.5
Hg B 352 144.5 0.016 0.35
r 0.96 0.93 0.96 0.98
Se 0.52 4.82 0.43 0.11
4 A 2426 -1189.2 2433 34.9
B 50 256 0.019 0.37
r 0.99 0.89 0.99 0.96
Se 0.48 11.6 0.43 0.28
8 A 2438 -1269 2443 58.6
B 37 291 0.014 0.33
r 0.95 0.89 0.95 0.96
Se 0.49 14.5 0.45 0.40
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Figure 3 Sorption kinetic characteristics of Hg at different pHs
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at different pHs
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