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Activated carbon injection upstream of a particulate matter control device is a widely applied method for the

control of mercury emission from the coal-fired plant and waste incinerator. Performance of activated carbon in mercury

control depends on various factors such as flue gas composition, physical and chemical properties of fly ash and activated
carbon, etc. This study was designed to investigate the effect of flue gas composition on the mercury adsorption efficiency of
activated carbon. Commercial activated carbon was obtained, and a fixed-bed reactor system was used for the tests of its
mercury adsorption at various simulated flue gas conditions. A baseline gas consists of 12% carbon dioxide (CO,), 5% oxygen
(0,), 7% water vapor (H,0), 60~70 ug mercury (Hg)/m3 and balance nitrogen (N,). Each of acidic gases such as sulfur dioxide
(SO,), nitrogen monoxide (NO) and hydrogen chloride (HCI) was added to the baseline gas and injected for the test to
investigate the effect of each acidic gas on the mercury adsorption efficiency of activated carbon. In addition, the mercury
adsorption efficiency of activated carbon was examined at the conditions of simulated flue gas (1) before air pollution control
(2) after desulfurization and (3) after nitrogen oxides (NO,) control.
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Table 1. Physical properties of commercial activated carbon.

Sample BET surface area Micropore volume Mesopore volume Average pore diameter
P (m¥/g) (cm*/q) (cm¥/q) (hm)
ial
Commercia 814 0.163 0272 2.83

activated carbon
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Table 2. Summary of experimental conditions.

Baseline Simulated flue
Item L .
gas condition  gas condition
CO, (%) 12 12
0, (%) 5 5
0y
Gas HZCOJ(/o) ; 7 7
composition Hg® (ug/m?) 60~70 60~70
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HCl (ppm) 0 2,20
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A -
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Activated carbon
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Fig. 2. Effect of SO, concentration on the mercury adsorp-
tion efficiency of activated carbon.
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Fig. 3. Effect of NO concentration on the mercury adsorp-
tion efficiency of activated carbon.
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Fig. 4. Effect of HCl concentration on the mercury adsorp-
tion efficiency of activated carbon.
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Fig. 5. Mercury adsorption efficiency of activated carbon
under the simulated flue gas condition before air pollution
control.
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Fig. 6. Mercury adsorption efficiency of activated carbon
under the simulated flue gas condition after flue gas desul-
furization.
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Fig. 7. Mercury adsorption efficiency of activated carbon
under the simulated flue gas condition after NO, reduction.
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