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The use of biomass is increasing as a response to the convention on climate change. In Korea, a method
applied to replace fossil fuels is using wood chips in a cogeneration plant. To remove air pollutants gen-
erated by burning wood chips, a selective denitrification facility (Selective catalytic reduction, SCR) is
installed downstream. However, problems such as ash deposition and descaling of the equipment surface
have been reported. The cause is thought to be unreacted ammonia slip caused by ammonia ions injected
into the reducing agent and metal corrosion caused by an acidic environment. Element analysis confirmed
that ash contained alkali metals and sulfur that could cause catalyst poisoning, leading to an increase in the
size of ash particle and deposition. Measurement of the size of ash deposited inside the facility confirmed
that the size of ash deposited on the catalyst was approximately three times larger than the size of gen-
erally formed ash. Therefore, it was concluded that a reduction in pore area of the catalyst by ash depo-
sition on the surface of the catalyst could lead to a problem of increasing differential pressure in a

denitrification facility.
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Table 1. Nominal chemical composition of SS275 (KS D 3503, ASTM)

Element C Si

Mn

N Fe

wt% 0.25 0.45

1.40

0.050 0.050 Bal.
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Fig. 1. Design diagram for combined heat and power generation using wood chips as fuel
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Fig. 2. Facility on-site inspection results: (a) SCR facility
wall and H shaped beam, (b) close-up view of SCR facility
wall, (¢c) H-beam, (d) close-up view of H-beam surface

Table 2. EDS analysis result of ash samples (unit: wt%)
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Fig. 3. Facility on-site inspection results: (a) SCR facility
wall and catalyst, (b) ash deposition on the catalyst

Elements Na K Ca Mg S Cl o Al Si
SCR Wall 0.34 0.36 0.31 0.18 0.75 0.26 29.83 0.86 1.72
H shaped beam 0.27 0.54 0.68 0.23 0.78 0.18 28.67 1.25 2.63
Ash on the catalyst 0.2 1.09 1.67 0.34 0.74 0.08 18.62 1.95 4.07
ESP 0.31 1.23 1.71 0.33 0.3 0.15 33.5 3.03 10.87
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Table 3. IC and ICP result of ash samples (unit: ppm)

Elements Cr NO; SO, Na* K* Si
SCR Wall 5.18 0.49 12.99 2.41 0.48 0.12
H shaped beam 4.74 0.52 20.13 2.46 0.33 0.08
Ash on the catalyst 5.19 0.42 30.04 3.98 7.3 0.39
ESP 9.95 0.5 13.41 2.87 1.9 0.39

S = Zlog 4HA Q) [13].
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Fig. 4. Facility on-site inspection results: (a) ash at ESP, (b) ash on the catalyst, (c) surface oxides of the wall, (d) surface oxides

of H shaped beam
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Fig. 5. Mechanisms of ammonia slip formation in SCR facility system
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