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ABSTRACT 
Mercury with various constituents in flue gas produced by burning coal could be an attractive alternative to non-thermal plasma process 
for mercury control. The mechanism of removal for pollutants using non-thermal plasma technology and the electric discharge form of 
non-thermal plasma are introduced. Then, we summary the research progress of mercury removal by non-thermal plasma in recent years, 
especially focus on how to oxide the elemental mercury from flue gas. We hope the non-thermal plasma technology can be improved to 
apply in the industry in the near future. 
Keywords:non-thermal plasma, elemental mercury, reaction mechanism, oxidation efficiency, flue gas, dielectric barrier discharge, 
ozone, removal, multi-pollutant synergistic control, active substances. 

1. INTRODUCTION 

 Coal-fired boiler, non-ferrous metal smelting and other 
industries are the major sources of mercury emission in the air. 
Depending on combustion and composition conditions, industrial 
furnaces emit mercury as bound particulate (Hgp), oxidized (Hg2+) 
and elemental (Hgo) forms. Hgp means the mercury combined 
with particulates, which is easily removed by bag filters. 
Compared with Hg0, Hg2+ is more soluble in water, captured and 
removed by wet scrubbers more easily.  
 The synergistic control of mercury emission utilizing 
conventional flue gas purification devices could effectively 
improve the utilization efficiency of the existing pollution control 
equipments, and achieve the united control of mercury, sulfur 
dioxide, nitrogen oxides and other pollutants, reducing the costs of 
equipment investment and operation. Through experimental 
studies, we have found that Wet Flue Gas Desulfurization 
(WFGD) can remove the 80%-95% of water-soluble Hg2+ in flue 
gas, but it is not good to water-insoluble Hg0, so the mercury 
removal efficiency is not ideal just by currently desulfurization 
and dust removal equipments. Therefore, improving the oxidation 

efficiency of elemental mercury is an important part to enhance 
the efficiency of Hgo removal. 
 In recent years, applying the non-thermal plasma technique 
to dispose all kinds of toxic gas has become one of the hot spot of 
domestic and foreign research. Degrading pollutants by the non-
thermal plasma technique means contaminant molecule 
decomposed in a brief time using high-energy electron, free 
radical and other reactive particles to interact with pollutants in 
exhaust, and the subsequent reactions happened to achieve the 
purpose of degrading pollutants. Compared with other treatment 
technologies of harmful gas, non-thermal plasma technique has the 
features of short processing flow, high efficiency, lower energy 
consumption, extensive application scope and so on. As the 
research of recent years, the non-thermal plasma technique can 
efficiently improve the oxidation efficiency of Hg0 to facilitate the 
removal of Hg2+ by subsequent flue gas treatment equipment. 
Recent studies of non-thermal plasma in air pollution control 
particularly in elemental mercury oxidation are summarized in this 
paper. 

2. MECHANISM OF POLLUTANTREMOVAL BY NON-THERMAL PLASMA 
 The chemical purification by non-thermal plasma was to 
utilize high-energy electrons of ten thousands degrees to take 
inelastic collision with gas molecular (atomic), transforming the 
energy into the internal energy of ground state molecules(atom), 
leading to a series of processes of excitation，dissociation，
ionization to make the gas be active state. When the electron 
energy was low (<10eV), and active radicals was produced, then 
activated molecular contamination was be removed by the plasma 
directional chemistry chain reaction. Molecular bond ruptured and 
pollutants decomposed, when the average energy of electron 
surpassed the chemical bonds binding energy of pollutant 
molecules. In the non-thermal plasma, various types of chemical 
reactions can happened, which depended on the average energy of 

electron, electron density, gas temperature the concentration of 
pollutant gas molecules and the coexistence gas components [1-3]. 
It could make the chemical reaction difficult to achieve generally 
or the ones whose reaction speed was very slow become extremely 
fast by controlling reaction conditions. 
 The removal mechanism of elementary mercury (Hgo) by 
non-thermal plasma (NTP) has been investigated, where dielectric 
barrier discharge and O3 injection methods as oxidation techniques 
are employed, together with the analysis of mercury species 
deposited on the reactor surface using temperature-programmed 
desorption and dissociation (TPDD) and scanning electron 
microscopy–energy dispersive spectroscopy.The removal of Hg0 
by NTP was found to be time-dependent and proceed through 
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three domains; the Hg0 concentration just slightly decreased as 
soon as NTP was initiated and then became constant for several 
minutes, thereafter started to decrease rapidly for 1 h and, after 
passing fall-off region, very slowly decreased for about 4 h. The 
deposited mercury species on the reactor surface were 
conglomerated like islands, rather than dispersed uniformly, and 

their ratio of Hgo to O composition was observed to be 1:2. 
Additionally, the new peak in TPDD spectra observed in the 
region of 260–380℃was proposed as HgO3[4]. YoungchulByun, 
etc concluded that the deposited mercury species by NTP had 
extra O atoms to oxidize the adsorbed Hgo, resulting in the 
acceleration of removal rate as the oxidation of Hgo proceeds. 

3. RESEARCH PROGRESS OF MERCURY REMOVAL USING NON-THERMAL PLASMA TECHNOLOGY 
 Dielectric barrier discharge plasma is an effective industrial 
Hg0 vapor purification technology in flue gas, and the efficiency 
is ideal. 
3.1 Impact of gas composition on the elemental mercury 
oxidation efficiency. In non-thermal plasma taking off the 
mercury, different gas composition has a great influence on 
removal efficiency. The ratio of O2 and O3 is a very important role 
in the oxidation of elemental mercury, especially O3. 
With O2 content, the residence time of flue gas in reactor and the 
applied voltage, the oxidative efficiency of Hg0 increased. At the 
condition of 11 kV, 0.24 s, 20% oxygen ratio in flue gas, the 
corresponding energy efficiency was at about 14.1ug/kJ and Hgo 
oxidation efficiency could reach 96%. Moreover, the oxidation 
efficiency of Hgo could still reach 80% when the O2 content in 
flue gas was only 4% [5]. 
 Through a surface dielectric barrier discharge plasma 
reactor studying Hgo oxidation in coal-fired flue gas, increasing 
the SED (specific energy density) was beneficial for Hg0 
oxidation due to higher output of active substances. Higher initial 
concentration resulted in lower Hgo oxidation efficiency. Water 
vapor could suppress Hgo oxidation because the generation of O3 
was inhibited when adding water vapor. The existence of NO 
could obviously inhibit Hgo oxidation, while SO2 showed little 
effect on Hg0 oxidation [7]. 
 The performance of the main gas constituents on elemental 
mercury oxidation under plasma atmosphere was investigated in 
simulated flue gas by Hongmin Yang, Hao Liu [9]. The results 
showed that the H2O and O2 significantly promoted the oxidation 
of elemental mercury. Active radicals generated by ionization, 
such as H2O, O2, and OH, played a vital role in the oxidation 
process. In plasma system, adding HCl to N2 / O2 stream was a 
very effective method of oxidizing elemental mercury. It could be 
observed that elemental mercury was almost completely oxidized 
when the applied voltage was only 4 kV. 
 Lin Wenfeng, Zhang bin, etc [12] established a 
performance measurement system for elemental mercury 
oxidation by non-thermal plasma within the scope of the 
laboratory. The results showed that non-thermal plasma on 
elemental mercury in flue gas could achieve higher oxidation 
efficiency; O2 or H2O can significantly promote the oxidation, 
with 1.5% O2 and 4% H2O,the elemental mercury oxidation 
efficiency achieving 97.4% and 92.5% or more; O3 ,O, OH and 
other active particles generated by ionization, played an important 
role; the presence of CO2 increased the reducing atmosphere of 
flue gas and had adverse effects on the oxidation of elemental 
mercury; In Hg/N2 / O2 / CO2 / H2O complicated flue gas 
atmosphere with reactive group mutual restriction, elemental 

mercury oxidation rate could averagely reach 75% and adding a 
small amount of HCl in flue gas could significantly improve the 
oxidation rate of elemental mercury. 
 Under different gas atmosphere (O2 and air), An Jiu tao, 
Shang KeFeng [7], etc. examined the effect of active substances 
for Hgo oxidation and the results indicated that O played a very 
important role. 
3.2 Impact of DBDRs configuration on elemental mercury 
oxidation efficiency. The production of active substances was 
influenced by the configuration of plasma reactors, including 
electrons, active radicals and the distribution of active substances 
in the reactor, and thus influenced the removal efficiency of 
pollutants. Comparing SDPR (surface discharge plasma reactor) 
system and CCDR (concentric cylinder discharge reactor) system, 
the former system could obtain higher Hg0 oxidation efficiency 
and energy constant by using lower specific energy density. At the 
same applied voltage, the energy yield of SDPR system was larger 
than that of CCDR system, while the energy consumption was 
much less. In addition, the SDPR system generated more O3 [6]. 
The oxidation efficiency of elemental mercury (Hg0) was studied 
in two different dielectric barrier discharge plasma reactor (DBD) 
by Jiang Yu Ze, An Jiu Tao, etc. [10]. One plasma reactor was a 
surface discharge reactor (SDR) with spiral stainless steel thread 
as high voltage electrode, and the other plasma reactor was a 
concentric cylinder type DBD reactor (CCDR) with copper screw 
rod as high voltage electrode. Under different SED, oxygen 
contents, flue gas residence times and flue gas temperatures, the 
SDR system performed better on the oxidation efficiency of Hg0, 
resulting from the SDR produced more O3. 
3.3 Adding catalyst and active material's influence on the 
oxidation of elemental mercury.The best photocatalytic activity 
of anatase TiO2 which was calcined at 600℃ was found in our 
experiments. The oxidation efficiency increased 18.7–26.3 % with 
the addition of photocatalyst in the plasma reactor [9]. 
The use of non-thermal plasma (NTP) injection approach to 
oxidize elemental mercury (Hg0) in simulated flue gas was studied 
by Jiu Tao An, Ke Feng Shang et al[8], where a surface discharge 
plasma reactor (SDPR) inserted in the simulated flue duct was 
used to generate and inject active species into the flue gas. The 
experimental results showed that approximately 81% of the Hg0 
was oxidized.Shandong Electric Power Corporation Electric 
Power Research Institute established a scientific research project 
where the device system and method of elemental mercury 
oxidation in the flue gas by injecting discharge plasma active 
substances had been proposed, PIGOM（Plasma Injection Gas 
Oxidize Mercury）process scheme for short[18]. With the action 
of plasma generated by the discharge, Oxygen-containing gas 
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stream generated active gas containing oxidizing radicals O, O3 
and other oxidizing substances when flowing through the surface 
of the dielectric barrier discharge reactor. Active gas was injected 
into the flue gas for oxidizing Hgo. Hgo oxidation efficiency of 
PIGOM process could reach more than 80%. 
3.4 Multi-pollutant synergistic control in flue gas of containing 
mercury. The synergetic control of NO, SO2, Hgo and other 
pollutants can be achieved by the non-thermal plasma technology 
combined with alkali solution which could better overcome the 
lack of traditional treatment technology of gaseous pollutants. 
The interaction of removal efficiency between NO and Hg0 should 
be considered in the process of synergetic control by non-thermal 
plasma technology. Wang Z H [14], Wang Meiyan[15], Kyung Bo 
Ko[16] et al studied the effect of NO and SO2 on the removal 
efficiency of Hgo by increasing the content of NO and SO2. The 

experimental results indicated that increasing the amount of NO 
could reduce the removal efficiency of Hg0 when other conditions 
remained unchanged and increasing the amount of SO2 could 
reduce the removal efficiency of Hg0 when there was no water 
vapor and other conditions remained unchanged; however the 
reduction with the presence of water vapor was not obvious under 
the same conditions. 
SO2, NO, and Hgo could be synergistically removed by pulsed 
corona discharge combined with lye absorption. The experimental 
results showed that the pulse discharge electro-coagulation 
combined with lye absorption could remove well multiple 
pollutants in flue gas. Synergistic removal efficiency of PM1, SO2, 
NO and Hgo could respectively reach 90%, 97%, 50% and more 
than 50% under the optimizing experimental conditions[11].

 
4. PROSPECTS 
 Mercury removal pilot work of our coal-fired power plants 
has been launched. Emission limit of mercury has been published 
and mercury removal will be unfolded after denitrification on 
thermal power plant. Mercury removal before acid manufacture 
has also been carried out in the non-ferrous smelting flue gas. 
Synergistic mercury removal by existing treatment equipments of 
flue gas pollution can reduce investment and operating costs and 
this direction of mercury removal is suitable for national 
conditions of China. 
 In a variety of Hg0 oxidation techniques, plasma oxidation 
possesses the advantage of no residue .It will not also introduce 
new material composition in the flue gas and adversely affect the 
operation of existing FGD device. However, the coal-fired boiler 
flue gas contains a lot of soot and acidic materials, which can 

cause acidic gas corroding discharge electrode and generate 
bridging (bypass) phenomenon in the discharge gap. It results in 
an unstable discharge state, and even causes the damage or outage 
of plasma reactor and lowers operational reliability [13]. 
 Currently most of mercury removal using non-thermal 
plasma technology is still in the laboratory stage, but it has been 
widespread concerned in the field of flue gas purification because 
of its features such as high removal efficiency, extensive use-area, 
less secondary pollution, and people have been gradually began to 
explore and start industrial applications. With the in-depth study 
of the reaction mechanism and new materials, new processes 
constantly emerging, this new technology will certainly show its 
broad application prospect [17]. 
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ABSTRACT

Mercury with various constituents in flue gas produced by burning coal could be an attractive alternative to non-thermal plasma process for mercury control. The mechanism of removal for pollutants using non-thermal plasma technology and the electric discharge form of non-thermal plasma are introduced. Then, we summary the research progress of mercury removal by non-thermal plasma in recent years, especially focus on how to oxide the elemental mercury from flue gas. We hope the non-thermal plasma technology can be improved to apply in the industry in the near future.
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	Coal-fired boiler, non-ferrous metal smelting and other industries are the major sources of mercury emission in the air. Depending on combustion and composition conditions, industrial furnaces emit mercury as bound particulate (Hgp), oxidized (Hg2+) and elemental (Hgo) forms. Hgp means the mercury combined with particulates, which is easily removed by bag filters. Compared with Hg0, Hg2+ is more soluble in water, captured and removed by wet scrubbers more easily. 

	The synergistic control of mercury emission utilizing conventional flue gas purification devices could effectively improve the utilization efficiency of the existing pollution control equipments, and achieve the united control of mercury, sulfur dioxide, nitrogen oxides and other pollutants, reducing the costs of equipment investment and operation. Through experimental studies, we have found that Wet Flue Gas Desulfurization (WFGD) can remove the 80%-95% of water-soluble Hg2+ in flue gas, but it is not good to water-insoluble Hg0, so the mercury removal efficiency is not ideal just by currently desulfurization and dust removal equipments. Therefore, improving the oxidation efficiency of elemental mercury is an important part to enhance the efficiency of Hgo removal.

	In recent years, applying the non-thermal plasma technique to dispose all kinds of toxic gas has become one of the hot spot of domestic and foreign research. Degrading pollutants by the non-thermal plasma technique means contaminant molecule decomposed in a brief time using high-energy electron, free radical and other reactive particles to interact with pollutants in exhaust, and the subsequent reactions happened to achieve the purpose of degrading pollutants. Compared with other treatment technologies of harmful gas, non-thermal plasma technique has the features of short processing flow, high efficiency, lower energy consumption, extensive application scope and so on. As the research of recent years, the non-thermal plasma technique can efficiently improve the oxidation efficiency of Hg0 to facilitate the removal of Hg2+ by subsequent flue gas treatment equipment. Recent studies of non-thermal plasma in air pollution control particularly in elemental mercury oxidation are summarized in this paper.



2. MECHANISM OF POLLUTANTREMOVAL BY NON-THERMAL PLASMA



	The chemical purification by non-thermal plasma was to utilize high-energy electrons of ten thousands degrees to take inelastic collision with gas molecular (atomic), transforming the energy into the internal energy of ground state molecules(atom), leading to a series of processes of excitation，dissociation，ionization to make the gas be active state. When the electron energy was low (<10eV), and active radicals was produced, then activated molecular contamination was be removed by the plasma directional chemistry chain reaction. Molecular bond ruptured and pollutants decomposed, when the average energy of electron surpassed the chemical bonds binding energy of pollutant molecules. In the non-thermal plasma, various types of chemical reactions can happened, which depended on the average energy of electron, electron density, gas temperature the concentration of pollutant gas molecules and the coexistence gas components [1-3]. It could make the chemical reaction difficult to achieve generally or the ones whose reaction speed was very slow become extremely fast by controlling reaction conditions.

	The removal mechanism of elementary mercury (Hgo) by non-thermal plasma (NTP) has been investigated, where dielectric barrier discharge and O3 injection methods as oxidation techniques are employed, together with the analysis of mercury species deposited on the reactor surface using temperature-programmed desorption and dissociation (TPDD) and scanning electron microscopy–energy dispersive spectroscopy.The removal of Hg0 by NTP was found to be time-dependent and proceed through three domains; the Hg0 concentration just slightly decreased as soon as NTP was initiated and then became constant for several minutes, thereafter started to decrease rapidly for 1 h and, after passing fall-off region, very slowly decreased for about 4 h. The deposited mercury species on the reactor surface were conglomerated like islands, rather than dispersed uniformly, and their ratio of Hgo to O composition was observed to be 1:2. Additionally, the new peak in TPDD spectra observed in the region of 260–380℃was proposed as HgO3[4]. YoungchulByun, etc concluded that the deposited mercury species by NTP had extra O atoms to oxidize the adsorbed Hgo, resulting in the acceleration of removal rate as the oxidation of Hgo proceeds.



3. RESEARCH PROGRESS OF MERCURY REMOVAL USING NON-THERMAL PLASMA TECHNOLOGY



	Dielectric barrier discharge plasma is an effective industrial Hg0 vapor purification technology in flue gas, and the efficiency is ideal.

3.1 Impact of gas composition on the elemental mercury oxidation efficiency. In non-thermal plasma taking off the mercury, different gas composition has a great influence on removal efficiency. The ratio of O2 and O3 is a very important role in the oxidation of elemental mercury, especially O3.

With O2 content, the residence time of flue gas in reactor and the applied voltage, the oxidative efficiency of Hg0 increased. At the condition of 11 kV, 0.24 s, 20% oxygen ratio in flue gas, the corresponding energy efficiency was at about 14.1ug/kJ and Hgo oxidation efficiency could reach 96%. Moreover, the oxidation efficiency of Hgo could still reach 80% when the O2 content in flue gas was only 4% [5].

	Through a surface dielectric barrier discharge plasma reactor studying Hgo oxidation in coal-fired flue gas, increasing the SED (specific energy density) was beneficial for Hg0 oxidation due to higher output of active substances. Higher initial concentration resulted in lower Hgo oxidation efficiency. Water vapor could suppress Hgo oxidation because the generation of O3 was inhibited when adding water vapor. The existence of NO could obviously inhibit Hgo oxidation, while SO2 showed little effect on Hg0 oxidation [7].

	The performance of the main gas constituents on elemental mercury oxidation under plasma atmosphere was investigated in simulated flue gas by Hongmin Yang, Hao Liu [9]. The results showed that the H2O and O2 significantly promoted the oxidation of elemental mercury. Active radicals generated by ionization, such as H2O, O2, and OH, played a vital role in the oxidation process. In plasma system, adding HCl to N2 / O2 stream was a very effective method of oxidizing elemental mercury. It could be observed that elemental mercury was almost completely oxidized when the applied voltage was only 4 kV.

	Lin Wenfeng, Zhang bin, etc [12] established a performance measurement system for elemental mercury oxidation by non-thermal plasma within the scope of the laboratory. The results showed that non-thermal plasma on elemental mercury in flue gas could achieve higher oxidation efficiency; O2 or H2O can significantly promote the oxidation, with 1.5% O2 and 4% H2O,the elemental mercury oxidation efficiency achieving 97.4% and 92.5% or more; O3 ,O, OH and other active particles generated by ionization, played an important role; the presence of CO2 increased the reducing atmosphere of flue gas and had adverse effects on the oxidation of elemental mercury; In Hg/N2 / O2 / CO2 / H2O complicated flue gas atmosphere with reactive group mutual restriction, elemental mercury oxidation rate could averagely reach 75% and adding a small amount of HCl in flue gas could significantly improve the oxidation rate of elemental mercury.

	Under different gas atmosphere (O2 and air), An Jiu tao, Shang KeFeng [7], etc. examined the effect of active substances for Hgo oxidation and the results indicated that O played a very important role.

3.2 Impact of DBDRs configuration on elemental mercury oxidation efficiency. The production of active substances was influenced by the configuration of plasma reactors, including electrons, active radicals and the distribution of active substances in the reactor, and thus influenced the removal efficiency of pollutants. Comparing SDPR (surface discharge plasma reactor) system and CCDR (concentric cylinder discharge reactor) system, the former system could obtain higher Hg0 oxidation efficiency and energy constant by using lower specific energy density. At the same applied voltage, the energy yield of SDPR system was larger than that of CCDR system, while the energy consumption was much less. In addition, the SDPR system generated more O3 [6].

The oxidation efficiency of elemental mercury (Hg0) was studied in two different dielectric barrier discharge plasma reactor (DBD) by Jiang Yu Ze, An Jiu Tao, etc. [10]. One plasma reactor was a surface discharge reactor (SDR) with spiral stainless steel thread as high voltage electrode, and the other plasma reactor was a concentric cylinder type DBD reactor (CCDR) with copper screw rod as high voltage electrode. Under different SED, oxygen contents, flue gas residence times and flue gas temperatures, the SDR system performed better on the oxidation efficiency of Hg0, resulting from the SDR produced more O3.

3.3 Adding catalyst and active material's influence on the oxidation of elemental mercury.The best photocatalytic activity of anatase TiO2 which was calcined at 600℃ was found in our experiments. The oxidation efficiency increased 18.7–26.3 % with the addition of photocatalyst in the plasma reactor [9].

The use of non-thermal plasma (NTP) injection approach to oxidize elemental mercury (Hg0) in simulated flue gas was studied by Jiu Tao An, Ke Feng Shang et al[8], where a surface discharge plasma reactor (SDPR) inserted in the simulated flue duct was used to generate and inject active species into the flue gas. The experimental results showed that approximately 81% of the Hg0 was oxidized.Shandong Electric Power Corporation Electric Power Research Institute established a scientific research project where the device system and method of elemental mercury oxidation in the flue gas by injecting discharge plasma active substances had been proposed, PIGOM（Plasma Injection Gas Oxidize Mercury）process scheme for short[18]. With the action of plasma generated by the discharge, Oxygen-containing gas stream generated active gas containing oxidizing radicals O, O3 and other oxidizing substances when flowing through the surface of the dielectric barrier discharge reactor. Active gas was injected into the flue gas for oxidizing Hgo. Hgo oxidation efficiency of PIGOM process could reach more than 80%.

3.4 Multi-pollutant synergistic control in flue gas of containing mercury. The synergetic control of NO, SO2, Hgo and other pollutants can be achieved by the non-thermal plasma technology combined with alkali solution which could better overcome the lack of traditional treatment technology of gaseous pollutants.

The interaction of removal efficiency between NO and Hg0 should be considered in the process of synergetic control by non-thermal plasma technology. Wang Z H [14], Wang Meiyan[15], Kyung Bo Ko[16] et al studied the effect of NO and SO2 on the removal efficiency of Hgo by increasing the content of NO and SO2. The experimental results indicated that increasing the amount of NO could reduce the removal efficiency of Hg0 when other conditions remained unchanged and increasing the amount of SO2 could reduce the removal efficiency of Hg0 when there was no water vapor and other conditions remained unchanged; however the reduction with the presence of water vapor was not obvious under the same conditions.

SO2, NO, and Hgo could be synergistically removed by pulsed corona discharge combined with lye absorption. The experimental results showed that the pulse discharge electro-coagulation combined with lye absorption could remove well multiple pollutants in flue gas. Synergistic removal efficiency of PM1, SO2, NO and Hgo could respectively reach 90%, 97%, 50% and more than 50% under the optimizing experimental conditions[11].



4. PROSPECTS
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	Mercury removal pilot work of our coal-fired power plants has been launched. Emission limit of mercury has been published and mercury removal will be unfolded after denitrification on thermal power plant. Mercury removal before acid manufacture has also been carried out in the non-ferrous smelting flue gas. Synergistic mercury removal by existing treatment equipments of flue gas pollution can reduce investment and operating costs and this direction of mercury removal is suitable for national conditions of China.

	In a variety of Hg0 oxidation techniques, plasma oxidation possesses the advantage of no residue .It will not also introduce new material composition in the flue gas and adversely affect the operation of existing FGD device. However, the coal-fired boiler flue gas contains a lot of soot and acidic materials, which can cause acidic gas corroding discharge electrode and generate bridging (bypass) phenomenon in the discharge gap. It results in an unstable discharge state, and even causes the damage or outage of plasma reactor and lowers operational reliability [13].

	Currently most of mercury removal using non-thermal plasma technology is still in the laboratory stage, but it has been widespread concerned in the field of flue gas purification because of its features such as high removal efficiency, extensive use-area, less secondary pollution, and people have been gradually began to explore and start industrial applications. With the in-depth study of the reaction mechanism and new materials, new processes constantly emerging, this new technology will certainly show its broad application prospect [17].
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