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Abstract

For the purpose of evaluating to remove elemental mercury using SCR (Selective Catalytic Reduction) catalysts,
the result of the concentration variation of elemental mercury in lab experiment and field measurement was compared.

The effect of the elemental mercury oxidation on commercial catalysts was studied in smulated gas. Three species
of SCR catalyst, V,05-TiO, type, were selected. The elemental mercury reduced 30% without HCl gasin SCR opera-
ting condition. But the width of reduction increased 60% at 20 ppm HCI gas.

According to the result of field measurement, reduction rate of elemental mercury at SCR outlet showed 60%. The
total mercury concentration decreased about 20%. The results were similar to the lab test.

The results of chemica analysis of test sample showed increase of mercury concentration but surface change was

not observed.
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Table 1. The characteristics of commercial SCR catalysts.

Fresh Aging 1 Aging 2

Geometry of element 25x25x%x 35 25x25x%x 35 25x25x% 35
Number of cells 3x3 3x3 3x3
Pitch (mm) 6.5~6.9 6.5~6.9 6.5~6.9
Wall thickness(mm) 0.80~0.83 0.80~0.83 0.80~0.83
Specific surface area (m?m?°) 500~ 520 500~ 520 500~ 520
Void fraction 0.755 0.755 0.755
Power plant Coa Coal Coa
Operating time Fresh 28,800 hr 36,000 hr
Chemical composition (%) \% 0.48 0.50 0.49

W 6.73 6.64 6.65

Hg ND* ND ND

*ND: Non Detectable
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Table 2. Experimental condition for mercury oxidation.

Items Condition

Catalysts Commercial SCR catalysts
Mercury concentration 50ug/md
Reaction temp. 350°C
Flue gas flow 2.0L/min
Simulated gas Balance N, (99.999%)

CO, 15%

0, 5%

NO 100 ppm

SO, 400 ppm

NH; 100 ppm

HCI 0~20ppm
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Fig. 1. Schematic diagram of experimental apparatus for mercury oxidation.
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Fig. 2. Mercury measurement point in power plant.
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Table 3. Flue gas condition of SCR facility in power plant.

Items Condition
Flue gas 1,753,000 m¥/hr
NOy (dry, vppm) 150 ppm
SO, (dry, vppm) 400 ppm
O, (dry, v%) 3.1%
H.,0 (wet, V%) 7.9%
CO, (dry, v%) 14.39%
Dust (mg/m?) 15.9
Reaction temp (°C) 350
Ammonia 100kg/hr
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Fig. 3. The variation of Hg® concentration without HCI in
SCR condition.
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Fig. 5. EDX analysis result of test catalysts.
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Fig. 6. SEM images of fresh and aging catalysts ( x 500).
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Fig. 7. ICP MS analysis of fresh and aging catalysts.
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