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Abstract : In order to meet the stricter emission regulations of internal combustion engines based on fossil
fuels, research and development of after-treatment catalyst devices for automobiles, construction machinery
and ships is important and continuing. This study is to investigate the storage characteristics and reduction
performance of exhaust emissions according to NOx storage material (BaO, Ca, and K) and a precious
metal Pt on V,0s5-SCR catalysts was used in automobiles and ships. When the precious metal 2Pt was
included in the V,0s-SCR catalyst, the V,0s-SCR 5-7 catalysts containing 2 Pt had higher concentrations
of NO, and lower concentrations of NO. The addition of NOx adsorbents in the V,0s-SCR catalyst did
not improve the de-NOx/CO performance by blocking the physical and chemical reactions of V,Os,
thereby lowering the catalyst activity. When 2 Pt of the precious metal was included in the 5, 6, and 7
SCR catalysts containing the NOx storage material, the de-NOx performance of the SCR catalyst 5
increased to about 52% at 200C, but at temperatures above 325°C, the conversion rate of NOx showed
the negative, overall de-NOx performance decreased. When heterogeneous reactions of oxidation and
reduction occur in the overall temperature range, the oxidation reaction prevails. Thus, the effect of the
NOx adsorbents and 2 Pt of precious metal in V,05-SCR was negligible.
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Table 1 Specification of Fresh catalysts
Czizly Components condition

1 3V,05-2Zr0,-5W0;-15Ba0/TiO, w/o Pt

2 3V,05-2Zr0,-5WO0;-15Ca/Ti0, w/o Pt

3 3V,05-2Zr0,-5WO03-15K/TiO, w/o Pt

4 3V,05-2Z1r0,-5WO3/TiOx(STD) w/o Pt

5 3V205-2Zr02_5W03-15BaO-2Pt/Ti02 with Pt

6 3V205-2Zr0,-5W0;-15Ca-2Pt/Ti0, with Pt

7 3V205-2ZI’02-5WO3-15K-2Pt/TlOz with Pt




V,0s—SCR =0H2| HiZ|7tA AN

Table 2 Specification of BET surface area of SCR

catalyst
Catalysts BIZET Pore volume 4 Pore
(m7/g) (cm3/g) size(nm)
1 34.240 0.369 43.165
2 28.769 0.250 34.771
3 34.058 0.346 40.693
4 44.680 0.379 33.986

Table 3 Model gas components for evaluating the

performance of SCR catalysts

Gas components Concentration
CH,4 500ppmC,

NO(ppm) 500
NH;ppm) 500
CO(ppm) 700
0,(%) 10
H,0(%) 1.5

N2 Balance

SV(h™) 28,000

Preheater
Reactor

Humidifier

Mixing Chamber|

MFC&
Controller

L1l

MRU analyzer

N2 CO NO CHs N, Oz NH;

Fig. 1 Schematic diagram of experimental apparatus
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Standard reaction :

4NO+4NH;+0, — 4Ny +6H,0 2)
Slow reaction :

2NO,+4NH3+0, — 3Ny+6H,0 A3)
Fast reaction :

NO+NO,»+2NH; — 2N»+3H,0 )
V=0+Vs-OH+NH;—V=0--NHy4-O-Vs %)

V=0--NH4O-Vs+tNO—Activated =~ complex*  (6)
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Fig. 8 NOx gas behaviour amount according to w/o
and with Pt of V,0s5-SCR catalysts(300C)
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