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ABSTRACT

Mercury is one of the poisonous elements in coal, it is emitted into the
atmosphere during the coal combustion process. Mercury in atmosphere will be taken
into the water when raining, then it transfer in food chain, and harm the health of
human because of its high physiological toxicity and bioaccumulation. Coal is the
main part of China energy structure, mercury pollution generated by coal combustion
has arosed great attention, the control of mercury emission demands immediate
actions in China, correlation study of it should development for finding effective
measures to control mercury.

In this research, fly ash, flue gas and mercury was established as research object,
and a bench-scale testing apparatus was constructed. Fly ash and components of it
were prepared as samples, and used different reactors to evaluate the the effect of
reactor type on mercury conversion during the research. The data was analyzed to find
the the factors effect on mercury converseon in the simulate flue gas.

Firstly, Fly ashes were were derived form 1st boilers of a Power Plant in Xiamen,
and got fly ash samples into different particle sizes. Besides some analysis
apparatuses were used to descryibe the characterizeation of these fly ash samples
including Morphology, chemical composition, surface area, unburned carbon etc.
Samples of Ca0, Al,O3, Si0O,, Fe,O3 and MgO were prepared at first.

Secondly, the composition of flue gas has great effect on mercury oxidation, O,,
SO,, HCI were chosed as research object in this article, experiment were done to find
the 1interaction between mercury and them, the conclusions are as follows: without
other gases, these three had significant effect on mercury oxidation. Of the gases
added to the N,, the gas species having the greatest effect on mercury oxidation was
HCI. Next in significance with respect mercury oxidation was O,. The oxidation
ability of SO, was less significant than HCI and O,; The presence of O, or SO,
actually appears to inhibit oxidation in the presence of HCI, especially the presence of
SO,; The temperature of reactor has impact on the mercury transformation, in

different kinds of atmosphere composition, conversion ratio of Hg*" to total Hg
11



become higher when add the temperature of reactor. But the result was opposition
when SO, was added to No.

Consider the effect of fly ash on mercury oxidation, the result indicated that fly
ash was an important factor to mercury converseon, there were almost no mercury
oxidation when fly ash absence. The main compositions of fly ash are: Al,Os, SiO,,
MgO, CaO and Fe,0s, all of them could enhance oxidation of Hg, especially Al,O3
and CaO. The unburned carbon in fly ash have a significant effect on mercury
oxidation.

Finally, the result show that fixed bed reactor had the most significant effect on
mercury oxidation. Increase the concentration or the size of desulfurizer can get
higher conversion ratio of Hg*" to total Hg.

Key Words: mercury; flue gas; fly ash; species transformation
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