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Enhanced Oxidation of Elemental Mercury in Simulated Flue gas by Non-Thermal Plasma
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ABSTRACT: A laboratory-scale system to measure the
oxidation performance of the elemental mercury by non-
thermal plasma (NTP) was set up and the effect of main gas
constituents on the oxidation of elemental mercury under NTP
atmosphere was investigated experimentally. The results
indicate that the non-thermal plasma is a prospective approach
to oxidize elemental mercury. The oxygen and water vapor
promote the oxidation of elemental mercury significantly and
1.5% oxygen and 4% water vapor can achieve 97.4% and
92.5% of the mercury oxidation efficiency respectively. Active
radicals generated by ionization, such as O, Oz and OH, play
the crucial roles in oxidation process. The presence of carbon
dioxide will increase the reductive atmosphere in flue gas and
has a detrimental impact on the oxidation of elemental mercury.
Under Hg/N,/O,/CO,/H,O complex atmosphere, due to the
mutual interference between the active groups, the average
oxidation efficiency is around 75%. Additive of HCI enhances
the oxidation of elemental mercury and the mechanism of HCI
dissociation under NTP atmosphere was also proposed here.
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Fig. 1 Schematic of experimental setup for oxidation of elemental mercury with non-thermal plasma
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Fig. 2 Real-time concentration of elemental
mercury under O,/N,/Hg plasma system
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Fig. 4 Real-time concentration of elemental mercury
under H,O/N,/Hg plasma system
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under CO,/N,/O,/Hg plasma system
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