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Abstract

Mercury (Hg) pollution is one of the hot topics in the
internationally environmental scientific research, global Hg emission
come from artificial source that reaches 2000~4000t every year.
Atmospheric Hg concentration becomes higher and higher,which
results outstanding question of environmental pollution. Annual
emissions of atmospheric Hg nearly 1000t from all industries in
China, particularly in the north city that polluted by coal smoke
and atmospheric Hg pollution is serious.The migration-exchange
effection of atmospheric Hg between soil and water interface
increased harmful function to the ecosystem and human.Therefore,
research of Hg environmental behavior and effect in urban areas,
which contribute to understand behavior and ultimate destination of
Hg in the environmental interfaces, which has the influential role to
forecast the tendency of Hg pollution, and also provides the theory
basis for appraisal the artificial source Hg release's environmental
effect and carrying well on the health risk management, also provide
the theory basis in order that the urban governmental departmenis
control Hg pollution.

This book took ChangChun urban district as study region,

developed some researches, such as Hg content level of the various
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environ mental elment in urban areas and the influencing factors,
environmental behavior of Hg in various interfaces, and Hg
environmental effects, as well as the research on the controlling
countermeasure of urban Hg pollution.The book was divided into
seven chapters, the major contents of each chapter was as follows:

Chapter 1 discussed background and significance of Hg
pollution in urban areas. First,a brief introduction to the attribute and
use of Hg, the distribution and abundance of Hg in the crust,Hg
content in environmental compartment, the hazards of Hg, the cycle
of Hg in the nature,the situation on the uSe and emissions of Hg in
China; the sources of Hg pollution.Then, it proposed its purpose and
significance. With the increase in human activities, Hg emission of
anthropogenic sources into the environment increased year by year,
the risk of Hg pollution to human is increasing. Therefore, control of
Hg pollution is the pressing issues in all society at present.

Chapter 2 summarized progress of study on the environmental
behavior and effects of Hg at home and abroad in urban areas.
Respectively progress of the analytical methods of Hg in different
environmental factors was introduced, then emphatically introduced
the analysis methods of different forms of Hg in the atmosphere;the
environmental behavior of Hg in domestic and foreign cities on Hg
between air/water, air/soil and water/soil interface was hackled;
Finally, analyzed environmental effects of Hg in terrestrial
ecosystems and Hg exposure to human in urban areas; To find the
weaknesses in the study on the environmental behavior and
environmental effects of Hg at home and abroad, and to propose the

prospect of study on Hg pollution in urban areas.



Abstract 3

At present, study was lack on the forms of atmospheric Hg,
sampling and measurement technology should be further improved;
Migration and exchanging mechanism of Hg is unclear between the
interfaces. we should be strengthened studies on establishing Hg
emission lists in urban areas and exchanging mechanism of Hg in all
interfaces. Combined with computer technology to exploit simulation
model.

Chapter 3 measured and analyzed Hg content and its influencing
factors in various environment media in urban areas. First,introduced
a brief account of city, then,analyzed Hg content and its affecting
factors in the environmental media respectively.Temporal and spatial
distribution characteristics of atmospheric particulate Hg concen~
tration and its causes of pollution were discussed. Conclusion: Total
gaseous Hg in the atmosphere, reactive gaseous Hg, particulate Hg all
shows obvious characteristics of seasonal and daily variation,it also
varied considerably in spatial distribution, it mainly impacted by
sources of anthropogenic emission, the relevant components in the
atmosphere, meteorological factors and so on. Hg (p) concentration in
heating period was over two times than non—heating period; it existed
positive correlation between TSP and Hg(p) concentrations; coal—fired
and dust were two main sources of atmospheric particulate Hg; In
heating period, contribution of dust is about 8% ~38% to Hgp).
Precipitation is an important way to remove Hg(p) in air. A
comparative analysis was done on Hg content in urban soil and dust
at home and abroad, which found that domestic Hg pollution in soil
was relatively serious, and Hg was significantly enriched in surface

dust. In urban areas, lakes and rivers had high Hg content.
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Chapter 4 introduced deposition mechanism of atmospheric Hg,
study significance of Hg dry and wet—deposition, study method of
atmospheric Hg dry and wet-deposition.On the basis of Chapter3,Hg

behavior between gas and soil interface dry and wet—deposition
in urban areas, the law and influencing factors on atmospheric Hg dry
and wet—deposition were studied. Main conclusions: Atmospheric Hg
dry deposition fluxes were estimated mainly by dry-deposition
model,moss bag technology and through fall method.Wet—deposition
fluxes were mainly estimated by direct determination of Hg in p
recipitation and moss bag technology two ways. Dry—deposition flux
of Hg (p) was 43.06pg m™a™ by theoretical model; dry—deposition
rate of atmospheric Hg measured by the moss bag technology was
73.5pg m™ a™ in urban areas. Dry—deposition flux on atmospheric Hg
at food plant near from the source was largest. Dry—deposition flux of
atmospheric Hg in winter and spring were largest, lower in autumn, the
lowest in summer.

Factors on Hg concentration in precipitation:such as precipitation,
types of precipitation, season, the distance from point—sources, the
duration of precipitations. Through analyzing precipitation to the
leaching of atmospheric particles Hg, Hg in precipitation was mainly
come from adsorption and portability of snow to atmospheric
particles Hg in heating period. In non—heating period, in addition to
mainly come from the role of erosion Hg in precipitation, there are
other main sources. Wet—deposition of atmospheric Hg mainly
concentrated in summer and autumn, accounting for about 83 percent
of wet—deposition. Wet—deposition fluxes of atmospheric Hg were

near through the two methods.



Abstract 5

Chapter 5 researched Hg emission on urban soil and water,as
well as Hg exchange between soil/water interface.First, important
significance on Hg emission from soil and surface to global
atmospheric Hg and Hg cycle was introduced, and the advantages and
disadvantages on methods of estimated Hg flux in soil were analyzed,
which had three different measures:such as indoor simulation,
micro—meteorological gradient method, dynamic flux method in field.
And Hg emission from the surface in different urban land—covered
types in Changchun were measured,at the same time, analyzed the
temporal and spatial distribution law and its influencing factors. Main
conclusions: Hg emission flux in different land—covering types in
Changchun, such as waste—dumps of Hg (dumps of cinder) > ground
covered by asphalt>bare land>lawn>urban forest soil>open areas in
the suburb>suburban forest soil. Ground covered by asphalt is the
unique artificial landscape in city, and its emission fulx of Hg was
bigger and accounted for a larger proportion in urban areas, which
should pay attention to. Generally, Hg emission flux from soil were
bigger in summer than in winter, bigger in day than at night, bigger in
sunny than cloudy. Due to the increase of moisture in soil, Hg
emission flux from soil was increased during rainfall or after rainfall.
The main affecting factors on Hg emission—flux from soil: Hg
concentration in soil, soil natures, solar radiation, soil temperature, soil
moisture, surface types, atmospheric Hg concentration,the role of
precipitation, and so on.

Exchange flux of Hg from Jingyuetan and Nanhu were
estimated by the exchange model of Hg interfaces in water and gas.

Hg emission flux was 47.4ng m™ h™ and 23.5ng m™ h'respectively in
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Nanhu and lJingyuetan. Hg concentration in rainfall-runoff was
higher than Hg concentration in rainfall(0.39ugL™). Hg concentration
was the largest in highway runoff.

Chapter 6 established atmospheric Hg emission lists in urban
areas, analyzed migration characteristics of Hg in each environmental
interface and the regional migration amount, and evaluated the status
and trends of Hg pollution in each environmental media in
" Changchun, and then analyzed environmental effects of Hg in urban
areas.. The main results were obtained. Hg emission caused from
coal-fired into atmosphere in ChangChun was 425.6kg a’. Hg
transporting into soil was 201.2kg a'. Hg wet deposition flux in
built—up areas in Changchun City was 22.7kg a”. Hg(p) dry
deposition rate was 6.9kg a™. Dry deposition flux of gaseous Hg was
4.7kg a™. Total deposition flux of atmospheric Hg was 34.3kg a™'. Hg
emission from soil into atmosphere was 9.1kg a™. Total deposition
flux of atmospheric Hg from NanHu Lake and JingYuetan Reservoir
was respectively 170.2g a™ and 353.7g a™'. Hg emission from Nanhu
Lake and Jingyuetan Reservoir into atmosphere was respectively
108.7g a™ and 254.6g a”'. Atmospheric Hg from ground dust was
3.1kg a™'. Hg transportation into water from runoff caused by rainfall
was about 3.8kg a™'. From the regional and global cycle of Hg, the
urban ecosystem of the entire built—up areas in Changchun City is a
source of Hg, while each composition of urban ecosystem plays the
pool of Hg in its urban cycle.

Chapter 7 analyzed Hg multi—-media pollution features and
controlling measures in urban areas. The basic characteristics of Hg

pollution in Multi-media were relevance, migration,circular. Aiming
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at the sources of Hg pollution and the characteristics of the global Hg
pollution, the control way of Hg pollution were proposed: First,
controlling pollution sources, mainly including the establishment of
Hg emission inventories, the control of laws and regulations,
technical means, policy level, propaganda education with the help of
environmental protection NGO, global cooperation, and so on. Second,
establishing Hg standards, mainly including emission standards,
environmental quality standards and product quality, technical
standards and control technology.Third, developing the research on
removal of Hg in coal, including Hg removal before combustion,
between combustion and after combustion. Finally, the mainly existent
problems about Hg pollution have been analyzed and the prospects

on the future research have been proposed.



