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Adsorption—Desorption Characteristics of Inorganic Mercury and Methyl Mercury in Soils

CHEN Ning', CHEN Yan', TIAN Chao®", SI You—bin'"

(1.School of Resources and Environment, Anhui Agricultural University, Hefei 230036, China; 2.School of Sciences, Anhui Agricultural Uni—
versity, Hefei 230036, China)

Abstract: Adsorption—desorption of inorganic mercury ( HgCl,) and Methyl mercury(MeHg) in four different soils and the effects of pH on
the adsorption were studied using batch equilibration techniques. The results showed that the adsorption—desorption isotherms of HgCl, and
MeHg in soils were fitted by the Freundlich empirical equation(r>0.98 ). The adsorption coefficients K; of HgCl, in paddy soil, red soil, yel-
low brown soil, shajiang black soil were 122.25, 86.60, 70.95, 76.60, respectively; The K, values of MeHg were 55.99, 45.00, 41.94, 40.43,
respectively. The soils had the great adsorption capacity for HgCl, and MeHg, and soil adsorption for HgCl, was stronger than that for MeHg.
The adsorption of HgCl, and MeHg in soils increased with increase in the organic matter contents of the soil. The changes of soil initial pH
could influence the adsorption of HgCl,, and the largest amount of adsorption took place under neutral conditions, but it had little effect on
the adsorption of MeHg. The desorption of HgCl, and MeHg from soils showed significant hysteresis effects which was indicated by the high—
er adsorption slope( 1/n,4) compared to the desorption slope( 1/n,,). Soils that adsorbed more mercury also desorbed less mercury.
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Table 1 Physical and chemical properties of the tested soils

43 Soils pH FHEg %ﬁﬁéi} CEC/ ﬁ*ﬂ)ﬁé‘? om/ %ﬁ*ﬁﬁilﬂay/ )ﬁﬁﬁ@ﬁl Silv/ Ypl‘ﬁﬁélsand/
cmol -kg g-kg gkg g kg g-kg
JKFE L Paddy soil 7.50 17.50 28.40 272.02 514.31 212.72
214 Red soil 4.95 7.03 17.60 562.30 212.72 248.77
#H#4- Yellow—brown soil ~ 6.50 14.40 15.40 385.13 335.76 279.23
fbFEH A Shajiang black soil 8.30 26.70 13.00 355.72 395.54 248.86
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Figure 1 Adsorption isotherms of inorganic mercury in four

different soils

& 2 HeCl, ZEAR R R AR BT Freundlich F25 %
Table 2 The Freundlich parameters of inorganic mercury

adsorption in different soils

KA1 Paddy soil 122.25+3.12 0.383 0.981
2135 Red soil 86.606.43 0.394 0.998
i+ Yellow—brown soil ~ 70.95+5.21 0.325 0.996
P2 M+ Shajiang black soil 76.60+7.14 0.353 0.995
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Figure 2 Effects of initial pH on inorganic mercury adsorption

in different soils
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Figure 3 Desorption isotherms of inorganic mercury in four different soils
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Table 3 The Freundlich parameters of inorganic mercury FHORAE 4 Fh 3 i i B SR 2R an 8] 4 o,
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-3 Soils Bl (&J% K e 1/ng.. Correlation H 4 e i TN \
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KFE A 200 267£0032  0.1410 0984  12.962 JUAF- 230 ) B LR AR W B, LB 2 ) s vk 3 1t
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ZIe 50 206:0015 00774 0994  9.576 (B4 510 55.99 .45.00 .41.94 ,40.43, H LR A4 15
Red soil 100 2.17+0.023  0.067 3 0978  12.543

200 2.29:0.032  0.056 1 0.968  16.407 280 L
- KA
Eyche 50 1.87+0.015  0.1220 0.988  7.192 240 gy QZ
Yellow— -
100 1.930.034  0.088 1 0.991  10.172 ‘
brown soil - 200 - i+
200 1.91x0.013  0.067 2 0.994  12.829 E A P
WEBL 50 1.99:0.032  0.103 0 0986  8.409 & 160
s =~
Shajiang 100 2.09£0.021 0.079 1 0.991 11.123 S 120
black soil
200 2.08:0.015  0.061 2 0996 14725 %0

NE, e * =) i 2 = N 7 v VAN 1 1 1 1 1 1 1 1 1 1
8, 5 T H R R BOMI T . 24 HeCl, Bt T TR T

WHEA R, FURAR [R] S i e 2R %0 H T L C/mg-L
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X HgCl, i W 1 s T 300 e B S, AN ) HgCl, M Figure 4 Adsorption isotherms of methyl mercury in

IR four different soils
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R4 RAEREARRE TR BMAE Freundlich FI2S %
Table 4 The Freundlich parameters of methyl mercury adsorption

in different soils

HHR R (r)
+ 15 Soils K 1/nu. Correlation
coefficient
JKFE 1 Paddy soil 55.99+3.21 0.374 0.988
415 Red soil 45.00+3.41  0.364 0.980
# 1 Yellow—brown soil 41.94+2.12  0.327 0.984
TibF A |- Shajiang black soil ~ 40.43+3.23  0.299 0.981
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Figure 5 Effects of initial pH on methyl mercury adsorption in

different soils
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Figure 6 Desorption isotherms of methyl mercury in four different soils
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Table 5 The Freundlich parameters of methyl mercury desorption

in different soils

. M RE(r)
125 ei
43 Soils bk (ZQE_ZI K i 1/n4e Correlation H
Cy/mg-L ..
coefficient
KAt 20 1.79+0.032 0.070 8 0.993 4.939
Paddy soil 65 50440043 0.054 1 0.981 6.488
100 2.02¢0.021 0.038 1 0.985 9.202
LIHERed 20 17420013 0.074 1 0.993 4363
soil 60 1.90+0.024  0.060 3 0.987 5.355
100 1.91x0.035 0.040 4 0972 7.993
W+ 20 1.69:0.012 0.079 2 0.964 4.038
Yellow- 60 1.83:0.033 0.064 1 0972 4989
brown soil
100 1.8420.012  0.049 6 0.992 6.447
BEEL 20 1.66:0.033 0.0949 0.961 3.153
Shajiang 60 1.74:0.021 0.0797 0.997 3.754
black soil
100 1720016 0.053 8 0.972 5.561
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