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Mercury speciation in preserved sludge which is estimated to be remaining under
the reclaimed land area of Minamata Bay Japan.

Sakamoto, Mineshi
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We conducted the mercry speciation of current sediment and historical
preserved sludge from the Minamata Bay area, Japan to evaluate potential risks of mercury pollution
from sludge leakage. Total mercury (THg) dry basis was 0.18 y g/g for the control (n = 1), 6.1 p g/g

for the current Minamata sediment (0.83-12.2, n = 5), and 241 p g/g for the preserved sludge (22.
4-3620, n = 4). In turn, MeHg concentrations were 0.41%, 0.12% (0.051-0.21), and 0.031% (0.014-0.
049), respectively. The main chemical form of the mercury in the preserved sludge was confirmed to
be stable B -mercury sulfide via X-ray absorption fine structure (XAFS analysis. The results of the

present study, suggest that although THg is extremely high in the preserved sludge, the risk of
MeHg pollution due to accidental leakage from the reclaimed land into Minamata Bay is low.
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Table 1. THg, MeHg, MeHg%, S, TOC, and the percentage of THg and MeHg extracted into seawater for the control, recent
Minamata Bay sediments, and preserved sludge samples.

Extractability

ID THg MeHg MeHg S ToC %)
(hg/g) (nglg) (%) (mg/kg) (mg/lg) THg  MeHg
Control Yatsushiro 0.18 0.71  0.407 3333 9.6 0.195 7.89
M-1 Recent Minamata -1 0.83 1.75 0.21 1323 1.9 0.078 8.38
M-2 -2 2.26 2.7 0.117 1162 2.4 0.084 9.96
M-3 3 6.1 7.8 0.128 4743 14 0.021 117
M-4 -4 7.25 3.7 0.051 1403 14 0.014 4.57
M-5 5 12.2 8.5 0.069 1163 53 0.017 1.29
Sub Total Median (n =5) 6.1 3.7 0.12 1323 24 0.021 4,577t
(n = 4: excluding M:3) (1243) (2.15)
P-1 Preserved sludge-1 22.4 7.8 0.035 4159 9.4 0.020 0.80
P-2 -2 80.7 20.7 0.026 7212 10 0.034 0.91
P-3 -3 401 195 0.049 22697 38 0.020 0.42
P-4 -4 3620 503 0.014 4219 100 0.145 20.28
Sub Total Median (n = 4) 241" 108" 0.031" 5716* 24%  0.027 0.86"

Significant differences (*p <0.05) between the recent Minamata Bay sediments and preserved sludge samples.

Significant differences in the S and TOC contents (*p <0.05) between the recent Minamata Bay sediments (excluding M-3) and
preserved samples.

Significant differences in the extractability (%) into seawater (fip <0.01 and p <0.05) between THg and MeHg
in the recent Minamata Bay sediments and preserved sludge samples.
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Fig. 2 (a) Transmission electron microscopy with energy-
dispersive X-ray spectroscopy (TEM-EDX) images of the
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bright field, mercury (Hg), sulfur (S), silica (Si) for the control,
preserved sludge P-4, and B-HgS. (b) X-ray absorption fine
structure (XAFS) analysis of standard mercury compounds,
preserved sludge P-4, and the residue of P-4 extracted by 1 M
HCI (HCI treated). The left diagram is the k-space, and the
right diagram is the R-space. The Fourier transformation of the
k3y(k) oscillation from k-space to R-space was performed in
the range of 3.0-10 A’ by applying a window function to
obtain the radial structural functions.
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