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Abstract : With the recent reinforcement of emission standards, it is necessary to make efforts to reduce NOx from air
pollutant-emitting workplaces. The NOx reduction method mainly used in industrial facilities is selective catalytic reduction
(SCR), and the most commercial SCR catalyst is the ceramic honeycomb catalyst. This study was carried out to reduce the NOx
emitted from steel plants by applying De-NOx catalyst coated on metallic monolith. The De-NOx catalyst was synthesized
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through the optimized coating technique, and the coated catalyst was uniformly and strongly adhered onto the surface of the
metallic monolith according to the air jet erosion and bending test. Due to the good thermal conductivity of metallic monolith, the
De-NOx catalyst coated on metallic monolith showed good De-NOx efficiency at low temperatures (200 ~ 250 ). In addition,
the optimal amount of catalyst coating on the metallic monolith surface was confirmed for the design of an economical catalyst.
Based on these results, the De-NOx catalyst of commercial grade size was tested in a semi-pilot De-NOx performance facility
under a simulated gas similar to the exhaust gas emitted from a steel plant. Even at a low temperature (200 C), it showed
excellent performance satisfying the emission standard (less than 60 ppm). Therefore, the De-NOx catalyst coated metallic
monolith has good physical and chemical properties and showed a good De-NOx efficiency even with the minimum amount of
catalyst. Additionally, it was possible to compact and downsize the SCR reactor through the application of a high-density cell.
Therefore, we suggest that the proposed De-NOx catalyst coated metallic monolith may be a good alternative De-NOx catalyst
for industrial uses such as steel plants, thermal power plants, incineration plants ships, and construction machinery.

Keywords : Metallic monolith, Selective catalyst reduction, Coating, Catalyst slurry, De-NOx efficiency
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Figure 2. The (a) micro reactor and (b) semi-pilot reactor for the De-NOx performance test of metallic monolith coated on SCR catalyst.
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Figure. 3 The weight gain curve of bare metallic monolith repeated
thermal oxidation at a temperature of 700 C in air.
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Table 1. The comparison of compression strength for bare metallic
monolith without and with high-temperature oxidation
test

Compression strength (kgf)

w/o oxidation 586

w/ oxidation 560
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Figure 4. Air jet erosion test equipment for the SCR catalyst coated
on the plate and metallic monolith.
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Figure 5. Erosion rate and weight loss of SCR catalyst coated on the
plate and metallic monolith by undergoing air jet erosion
test.
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Figure 6. Cylinderical mandrel bending test for SCR catalyst
coated on metallic monolith with different mandrel
diameters ((a) 32 mm and (b) 5 mm).
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Figure 7. The photo and microscope images of the surface of SCR catalyst coated metallic monolith.
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Figure 8. The results of catalytic De-NOx performance between
metallic monolith coated SCR catalyst (element size : 30
x 30 x 30 mm, catalyst loading amount = 85 g L") and
commercial ceramic honeycomb SCR catalyst. (reaction
conditions : [NO]=[NH;3]=300 ppm, [SO,]=100 ppm
[H,0]=10%, [0,]=15%, SV=5,000 h™").
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Figure 9. The results of catalytic De-NOx performance for the SCR
catalyst coated on metallic monolith (element size : 30 x
30 x 30 mm) as a function of catalyst loading amounts.
(reaction conditions : [NO]=[NH;]=300 ppm, [SO,]=100
ppm [H,0]=10%, [0,]=15%, SV=5,000 h™")
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Figure 10. The results of catalytic De-NOx performance at
low-temperature between metallic monolith coated
SCR catalyst (element size : 150 x 150 x 300 mm, catalyst
loading amount = 102 g L) and commercial ceramic
honeycomb SCR catalyst. (reaction conditions :
[NOJ=[NH;]=300 ppm, [SO,]=100 ppm [H,O]=10%,
[02]=15%, SV=5,000 h™").
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Figure 11. The results of the open frontal area for the ceramic

honeycomb SCR catalyst and metallic monolith coated
SCR catalyst by image analyzer.
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Table 2. The comparison of NOx conversion and pressure drop for the ceramic honeycomb SCR catalyst and metallic monolith coated SCR

catalyst
Temperature Xno Pressure drop OFA
Catalyst CPSI (C) %) (mmH-0) %)
Ceramic honeycomb 100 220 943 40.8 64.1
Metallic monlith 100 220 96.2 253 85.2
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