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Abstract — In Korea, not much interest has been paid yet to mercury among flue gas HAPs (Hazardous Air
Pollutants), but mercury is expected to become a major problem in the near future. The present paper inves-
tigates the current state of mercury emission and control technologies. Interest of the U.S. and European
countries in the area of air pollution has been recently directed to mercury emitted from power plants. There
are largely two mercury removal technologies applied to power plants. One is removing mercury by oxidiz-
ing elemental mercury in WFGD (Wet Flue Gas Desulfurization), and the other is spraying an adsorbent
such as activated carbon or other novel sorbents (low-cost sorbents). Developed country is requiring that all
power plants be equipped with mercury control facilities by 2007. This paper aims at contributing to the
establishment of future strategies in response to the problem.
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Table 1. Mercury emission limits in the world.

States Emissin limit (g/m°)
EU 100

USA 50~130

Japan 100

Korea 5,000

A

e

Table 2. Vapor pressure of various materials at
25°CH,

Material Vapor pressure (mmHg)
Water 23.756
Lead 2.47x107
Mercury 2.74x107
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Table 3. Saturated concentration of mercury in air
with temperature.

Concentration in air

Temperature (*C) (saturated, mg/m®)

10 5.56
20 13.18
30 29.47
40 62.4
50 126.1

Table 4. Mercury contents in coal®®.

Coal (States)

Mercury contents (mg/kg)

Autralia 0.08+0.06
Colombia 0.06+0.03
China 0.15
Egypt 0.1
Germany 0.16
Indonesia 0.04+0.02
New Zealand 0.05
Poland 0.35+0.55
Russia 0.06
South Africa 0.09+0.02
Norway 0.14
USA 0.14+0.12
Venezuela 0.08
Total 0.12+0.19
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Table 5. HAPs emission from
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incinerators and its sources®.
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Element MSW (ppm) Lithosphere (ppm) Major sources
Cl 5000~8000 150 Putrescibles, plastics (PVC), cleaners
S 1000~3000 500 Washing agents, disinfectants
Cu 200~1000 60 E&E waste, pigments, catalysts, herbicides
Zn 600~2000 70 Brass, corrosion protection layers, plastics (filter), pigments
As 3~10 2 Wood protection, insecticides
Br 30~200 24 Flame retardants, pigments
Cd 5~15 0.15 Ni/Cd accumulators, pigments, corrosion protection layers
Hg 0.5~5 0.1 Batteries, thermometers, fluorescent tubes
Pb 400~1000 14 Pigments, stabilizers, alloys, accumulators
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Fig. 1. Estimated mercury emission distribution in
Korea®,
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Table 6. Mercury species and solubility in water™.

Solubility in water (per 100 parts of water)

Oxidized HgO 0.052~0.041
HgCl, 3.6~61.3
Elemental Hg' insoluble
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Fig. 2. Predicted distribution of mercury species at
equilibrium'”.
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Table 7. Mercury emission in power plants'™”,
Parameter Median Range (min-max)
Mercury content in coal
Bituminous 0.12 ppm 0.01~0.45
Subbituminous 0.1 ppm 0.02~0.36
Lignite 0.22 ppm 0.02~0.42
Oxidized mercury at economizer
Bituminous 0% 7~100
Subbituminous & Lignite 25% 3~88
Baseline removal in particulate collectors
Boiler (total) 7% 0~10
Cold-side ESP (total) 31% 0~87
Spary dryer & fabric filter (total}) 39% 0~100
Mercury removal in wet FGD
Elemental 0%
Oxidized 100%
35%

Elemental mercury oxidized in SCR
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Table 8. Baseline mercury removal in existing APCD"".

Baseline mercury removal (%)

Technology
Bituminous Subbituminous Lignite

ESP" 31.0 31.0 31.0
SCR”+ESP 31.0 31.0 31.0
ESP+FGD” 79.3 48.3 48.3
SCR+ESP+FGD 96.2 543 54.3
SDY+FF” 39.0 39.0 39.0
SCR+SD+FF 39.0 39.0 39.0

YElectrostatic precipitator.
YSelective Catalytic Reduction.
¥Flue Gas Desulfurization.
“Spray Dryer.

YFabric Filter.

Fate of Mercury in Power Plants

Copicd from &=
Fig. 3. Fate of mercury in power plants.
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