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Abstract

Abstract

Mercury (Hg) is one of the most toxic heavy metals commonly found in the
global environment. The main anthropogenic emission source of Hg is the coal
combustion. The Asian countries contributed more than half amount to the global Hg
anthropogenic source, and China about one third. Hg and mercurial compounds need
great attention and study, to better understand their potential impacts on the
environment and public health. However, most of the studies on Hg have been done
by the scientists in western countries, and few were reported from Chinese. It is
necessary to study Hg in typical ecosystems in Chinese coastal areas. The total Hg
and methyl Hg determination systems were established in this study, and the study of
the distribution characteristics of Hg species in topsoil and dust of Xiamen city, the
seawater and sediment of Xiamen western sea area adjacent to a coal-fired power
plant, and the mangrove ecosystem at Jiulong estuary had been carried out. The main
results are listed as follows.

(1) Based on U.S. Environmental Protection Agency (USEPA) Method 1631, a
detection system was established for total Hg in water, sediment, soil and biota
samples with the devices of purge-trap, and cold vapor atomic fluorescence
spectrometry (CVAFS). The system equipped with a lab-made dual-trap thermal
desorption set-up and an AF-610B CVAFS instrument. The parameters including flow
rates of purging gas and tail gas, as well as the purging time, were optimized. The
desorption efficiencies of the dual-trap thermal desorption were ranged from 99% to
100%. Under the optimized conditions, the instrumental detection limit was 5.0 pg,
and the method detection limits for seawater and solid sample (soil, sediment and
plant sample) were less than 0.50 ng/L and 1.0 ng/g, respectively. The matrix
recoveries were in the ranges regulated by USEPA Method 1631, and the results of a
soil certified reference material (CRM) (ESS-4) and a sediment CRM (GBW07314)
were within the 95% confidence interval values.

(2) Based on USEPA Method 1630 and U.S. Geological Survey (USGS) method, a

detection system was established with the devices of distillation (or digestion),
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Abstract

aqueous ethylation, purge-trap, and CVAFS, for the determination of methyl Hg in
soil, sediment and biota samples. The system included a home-made thermal
desorption set-up, a GC-oven, a home-made pyrogenation set-up and an AF-610B
CVAFS. The desorption efficiencies were about 100%. The instrumental detection
limit was 5.0 pg as Hg, and linear range was between 12 and 4.9x10° pg as Hg. The
matrix recoveries were in the range regulated by USEPA Method 1630.

(3) A study was carried out to investigate the levels and distributions of Hg
species, including total Hg and methyl Hg, in the topsoil and dust collected from
twenty sampling stations locating in different land function areas of Xiamen. Total Hg
concentrations in the topsoil ranged from 0.071 to 1.2 mg/kg, with a mean of 0.46
mg/kg and a median of 0.46 mg/kg. Total Hg concentrations in the dust were in the
range of 0.034 to 1.4 mg/kg, with a mean of 0.28 mg/kg and a median of 0.16 mg/kg.
For the stations where the total Hg of dust was less than 0.31 mg/kg, the
concentrations of total Hg in the topsoil were significantly correlated to those in the
corresponding dust (r = 0.597, n = 16, P = 0.014). Methyl Hg concentrations in
topsoil were between 0.14 and 5.7 pg/kg as Hg, and the mean was 1.2 ng/kg and
median 0.74 pg/kg. The ratios of methyl Hg/total Hg in the topsoil ranged from
0.069% to 0.74%, with a mean of 0.28% and a median of 0.26%. The range, mean and
median methyl Hg in the dust were 0.092-2.3 png/kg as Hg, 0.55 ng/kg and 0.49 ug/kg,
respectively. The ratios of methyl Hg/total Hg in the dust were at the same level as
those in the topsoil. Methyl Hg concentrations in both topsoil and dust were linked to
corresponding total Hg and soil organic matters. Neither total Hg nor methyl Hg in the
topsoil and dust was obviously linked to the land function.

(4) The levels and spatial distributions of Hg species including dissolved, particle
and total Hg in seawater, and total and methyl Hg in sediment of Xiamen western sea
area adjacent to a coal-fired power plant had been investigated. The influence of the
waste seawater discharged from the seawater desulphurization (De-SO,) system in the
power plant had been discussed. The dissolved, particulate and total Hg in the

seawater from 18 sampling sites were in the range of 0.70-4.6 ng/L (mean 1.5 ng/L;
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