Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2018.19.1.18

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 19, No. 1 pp. 18-24, 2018

CNG H 24 SCR 1] Az} we 24|o)] w2 De-CH4/NOx

Characteristics on De-CH4/NOx according to Ceramic and Metal
Substrates of SCR Catalysts for CNG Buses
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Abstract The policy-making and technological development of eco-friendly automobiles designed to increase their
supply is ongoing, but the internal combustion engine still accounts for about 95% of the automobiles in use. Also,
in order to meet the stricter emission regulations of internal combustion engines based on fossil fuels, the proportion
of after-treatments for vehicles and (ocean going) vessels is gradually increasing. Natural gas is a clean fuel that emits
few air pollutants and has been used mainly as a fuel for city buses. In the long term, we intend to develop a new
NGOC/LNT+NGCO/SCR combined system that simultaneously reduces the toxic gases, CHs and NOx, emitted from
CNG buses. The objective of this study is to investigate the characteristics of de-CH4/NOx according to the ceramic
and metal substrates of the SCR (Selective Catalytic Reduction) catalysts mounted downstream of the combined
system. The V and Cu-SCR catalysts did not affect the CH4 oxidation reaction, the two NGOC/SCR catalysts each
coated with two layers began to oxidize CHs at 400C, and the amount of CH4 emitted was reduced to about 20%
of its initial value at about 550°C. The two NGOC/SCR catalysts each coated with two layers showed a negative (-)
NOx conversion rate above 350C. The ceramic-based combined system reached LOT50 at 500C, which was about
20% higher in terms of the CH4 conversion rate than the metal-based combined system, showing that the combined
system of NGOC/LNT+Cu-SCR is a suitable combination.
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Fig. 1. Photo of Ceramic and metal substrates

ZA O

Table 1. Specification of SCR Catalysts
No Catalyst Composition Coating
layer
3V,05-5WO03-3Zeolite/
1 V-SCR Q9TIO one
) NGOC/ 1Pt-3Pd-1Rh-3MgO-3Ni-6Ce02-5Cr- two
V-SCR 15Ba/V-SCR
3 Cu-SCR 5Cu-2Zr0y/93ZSM-5 one
4 NGOC/ 1Pt-3Pd-1Rh-3MgO-3Ni-6Ce02-5Cr- two
Cu-SCR 15Ba/Cu-SCR
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Fig. 2. Schematic diagram of experimental apparatus

Table 2. Experimental conditions for evaluating of
performance of SCR catalysts

NGOC/SCR, SCR conditions Composition

CHy(ppmC:) 500
NO (ppm) 500
CO(ppm) 700
NH;(ppm) 500
02(%) 10
H,0(%) 1.5

N, Balance

SV(h™) 28,000

Table 3. Experimental conditions for evaluating of
performance of NGOC/LNT+Cu-SCR combined

system
NGOC/LNT conditions Lean Rich
CHy(ppmCl) 500 0
NO(ppm) 500 0
CO(ppm) 700 30,000
Ha(ppm) 0 13,000
0,(%) 10 0
H,0(%) 1.5 1.5
Na Balance Balance
Sv(h? 28,000 28,000
Duration(sec) 55 5
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Fig. 3. SEM photograph of V, Cu-SCR catalysts

SCR reaction
Standard reaction: 4NO+4NHy+0, —> Np+6H,0
Fast reaction: NO+NO,#2NH; — 2N,+3H,0

Urea:(NH;),CO Slow reaction: 2NO+4NH3+0; — 3Ny+6H,0
. D H| scR ’-
Oxidation reaction(O)
0 Hydrolysis of Urea(H)

(NH2},CO + H,0 — 2NH, +CO,
HNCO + H,0 —>NH; +CO,

Thermal decomposition of Urea(D)
[(NHp), COIn — NHz+CO,
[(NHz); COJn - —> HNCO+NHy( 5152°C)

After oxidation reaction(A.Q

Fig. 4. Reaction mechanism of Urea-SCR catalyst
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