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Abstract : Various types of research are being carried out in order to reduce the harmful gases of diesel engines, which have
advantages of superior output and fuel economy but with more generation of harmful gases compared to LPG, CNG, and gasoline
engines. These studies are being conducted worldwide and the regulation on exhaust gas has become stricter in developed
countries, such as the US and Europe. Among the various elements of exhaust gas, the reduction of NOy and PM directly affecting
the environment and humans is the most critical. The representing technology to reduce PM and NOy is DPF and SCR,
respectively. Among the various types of SCR system, NH3/Urea-SCR is the most preferred technology due to the high efficiency
of NOy conversion. In this study, NOx conversion efficiency, in accordance with catalyst temperature, space velocity, and NO/NOy
ratio, was measured in order to systematize the SCR catalyst NOy reduction performance database. NOx conversion efficiency
according to SCR catalyst aging was also measured and analyzed. As a result of the measurement of the NOy reduction efficiency
of the SCR catalyst, the reduction efficiency improves as the temperature rises. Reduction efficiency shows a slight decrease when
the temperature exceeds 500 °C. It is understood that the net amount of NHj that can react with NOy decreases because the
oxidation rate of NHj; increases at an elevated temperature.
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Subscripts Al o & ZFstE] a1 9l ek

SCR : selective catalyic reduction . 54l ?H%ﬂ—iq 7 Sdat Al H A<l
S 7R 3L U= NOJ(HEATSHE), PM(AMSE4) 9
1. M A 7¥o] 717 2+ o] ] PM-S DPF(Diesel Particulate Filter),
) NO, = SCR(Selective Catalytic Reduction) 2 %]-8-35}1= 3

A1 Th2 LPG, CNG, 7HEd s lxlel] v]s o] thiE A el 7% o] Z=3hc},
Gk ZE 9 Anjol = F8f 7S wEdite gRl e SCRS =2 NO, W3 &8-S 7[4+= NHy/Urea-SCR=
2B fol7keE Folaak shs APEAAEL QL dEahs FAv, o Ane] Axvgeld Wk
t}. o] gt ‘?ﬂ?‘% A M AF o7 o] Fo)X| AL gl o uj NHs/ureaZ ©]-8-8F SCR Z vl = Tha|of] Th<| 5 Al 5ol w}
Z7h2 A A1 E v, ] 5o Mmoo s o 2} WPy, ©F 175~250 °C), HR-FE(Vanadium, 2250450 °C),
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Fig. 1 SCR catalyst rig test device schematic

Photo.

1 SCR catalyst rig test device appearance
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Table 1 Mixed gas component concentration

Gas Unit NO 100 % NO 50 % NO 20 %
NOx ppm 400 400 400
NH3 ppm 400 400 400
NO ppm 400 200 80
NO; ppm 0 200 320
0O, % 8.6 8.6 8.6
CO, % 8.5 8.5 8.5

N, - Balance Balance Balance
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Table 2 Specifications of sample catalyst

DxLxH Vloume . Cell structure/
material

Catalysts (mm) (mm®) Wall thickness

SCR 28x28x32 | 25,088 | Cordierite | 400CPSI/4MIL

N
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Fig. 2 NOy conversion efficiency according to catalyst temperature
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Fig. 3 NOy conversion efficiency according to catalyst temperature
and space speed at NO/NOy ratio_50 %
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Fig. 4 NOy conversion efficiency according to catalyst temperature
and space speed at NO/NOx ratio 20 %
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