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Abstract — We have investigated the oxidation of gas phase elemental mercury using dielectric barrier discharge
(DBD). In the DBD process, active species such as O;, OH, O and HO, are generated by collisions between electrons
and gas molecules. Search active species convert elemental mercury into mercury oxide which is deposited into the wall
of DBD reactor because of its low vapor pressure. The oxidation efficiency of elemental mercury has been decreased
from 60 to 30% by increasing the initial concentration of the elemental mercury from 72 to 655 ug/Nm?. The gas reten-
tion time at the DBD reactor has showed the little effect on the oxidation efficiency. The more oxygen concentration has
induced the more oxidation of elemental mercury, whereas there has been no appreciable oxidation within pure N,
discharge. It has indicated that oxygen atom and ozone, generated in air condition determine the oxidation of elemental
mercury.
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Table 1. Physicochemical properties of elemental mercury and some of its compounds|3]

Property Hg’ HgCl, HgO HgS
Melting point (°C) -39 277 Decomposition 584
@ +500 °C (sublimation)
Boiling point (°C) 357 @latm 303 @latm
Vapor pressure (Pa) 0.180 @20 °C 8.99 x 103 9.20 x 10712 nd
@20 @25°C
Water solubility (g/1) 494 x 10 66 53 %107 ~2x 10
@20°C @20°C @25°C @25°C

Henry’s law coefficient [Pa m’mol™'] 729 @20 °C 3.69 x 107 3.76 x 10! nd

032 @25 °C @20°C @25°C

0.18 @5 °C
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 2. Experimental parameters and ranges

Parameter Range

Input voltage and frequency 0~16kV, 60 Hz
Specific energy density 15~90J/L

Hg" concentration 70 ~ 655 pg/Nm?>
Gas flow rate 1.2~3.6 slpm
Gas retention time in the reactor 0.32~0.95s

Oxygen concentration 0, 12, 54, 100%
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Fig. 4. Effect of temperature on elemental mercury concentration.
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