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Performance of Removal Efficiency for Mercury Compounds
using Hybrid Filter System in a Coal-fired Power Plant
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Abstract

This study focused on the performance of the newly developed hybrid filter system to capture fine particulate

matter and mercury compounds in a coal-fired power plant. The hybrid filter system combining bag-filter and

electrostatic precipitator had been developed to remove fine particulate matter. However, it would have a good

performance to control mercury compounds as well. In Hybrid filter capture system, the total removal efficiency of

total mercury compounds consisting of particulate mercury (Hg,), oxidized mercury (Hg?"), and elemental mercury

(Hg") was 66.2%. The speciation of mercury compounds at inlet and outlet of Hybrid filter capture system were
1.3% and 0% of Hg,,, 85.2% and 68.1% of Hg’, and 13.5% and 31.9% of Hg>", respectively. In hybrid filter capture
system injected with 100% of flue-gas, the removal efficiency of total mercury was calculated to increase to 93.5%.
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Fig. 1. Schematic diagram of Hybrid filter.
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Fig. 2. Schematic diagrams of Hybrid filter test system at an existing coal-fired power plant.
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Fig. 3. Schematic diagram of sampling method in the ontario hydro method.

Table 1. Basic characteristic analysis result of fuel.

Result
Method Unit
Anthracite coal Semi-anthracite coal
Calorific value analysis 5,209 6,469 kcal/kg (dry basis)
Moisture 2.74 2.15
Proximate Volatile 5.44 16.76 o .
analysis Fixed Carbon 58.27 60.61 wt.% (dry basis)
Ash 33.55 20.48
Carbon 62.79 71.33 .
Element Sulfur 0.58 0.44 wt.% (dry basis)
analysis Choline 0.15 0.15 mg/kg
Mercury 44.96 318.51 ug/kg
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Fig. 4. Mercury compounds behavior prediction using
CEA code (m=1.0).
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Fig. 5. Mercury compounds behavior prediction using
CEA code (m=1.2).
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Fig. 6. Concentration and speciation of mercury emitted from coal-fired power plant.

Table 2. Concentration and speciation of Hg emitted from coal-fired power plant.

Inlet of APCDs

Outlet of APCDs

Air pollutant L Removal
. Hg speciation .

control device ug/Nm? (%) ug/Nm? (%) efficiency (%)
Hg, 0.09 1.15 0.06 1.31 35.14
ESP Hg’ 6.76 90.67 3.61 85.19 46.58
Hg** 0.61 8.18 0.57 13.50 6.19
Total Hg 7.45 100 4.24 100 43.15
Hg, 0.06 1.31 0.00 0.00 99.93
N Hg" 3.61 85.19 0.97 68.10 73.00
Hybrid filter He?* 0.57 13.50 0.46 31.90 20.19
Total Hg 4.24 100 1.43 100 66.22
Hg, 0.04 1.21 0.02 1.97 45.00
FGD Hg’ 3.08 83.86 1.10 88.97 64.25
Hg** 0.55 14.93 0.11 9.06 79.55
Total Hg 3.68 100 1.24 100 66.30
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Table 3. Results of fly ash & Activated carbon characteris-

tic analysis.
Division ESP ash Hybrid filter ash Unit
Unburned carbon 20.77 14.90 %
Surface area 25.77 4.00 m%/g

Mercury content 543.24 3361.50 ug/kg
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Table 4. Installing Hybrid filter facility compared with the existing facility.

Division

No installing hybrid filter

Installing hybrid filter with
100% capacity

Schematic diagrams N=43.15% N=66.30% N=43.15% n=66.22% N=66.30%
\ Boiler }:‘ ESP }—{ FGD \ Boiler }:‘ ESP H Hi—ﬁlterH FGD L
Total mercury removal efficiency 80.1% 93.5%
Hgg 0.02 ug/NrnZ Hgg 0.00 ug/ij
Lo Hg 2.32 ug/Nm Hg 0.63 ug/Nm
Hg emission Hg* 0.45 ug/Nm® Hg2* 0.36 ug/Nm’
Total Hg 2.80 ug/Nm® Total Hg 0.99 ug/Nm®
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