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Abstract The policy-making and technological development for the supply expansion of eco-friendly automobiles has
been continuing, but the internal combustion engines still accounts for about 95%. 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. This study is a basic study for the post-Euro-VI exhaust
response of CNG buses, and it is to investigate the basic characteristics according to Pd substitution transition metal
effect, catalyst volume effect and space velocity. A catalysts was prepared and tested using a model gas reactor. The
NGOC catalyst with 3Pd exhibited the highest catalytic activity with 22% at 300C, 48% at 350C and about 75%
at 500C. 3Co NGOC containing 3wt% of transition metal was excellent in oxidation ability, and it was small in size
of 2nm, and the degree of catalyst dispersion was improved and de-NO/CO conversion was high. The volume of the
NGOC-LNT-SCR catalyst system was optimal in the combination of 1.5+0.5+0.5 with a total score of 165,
considering de-CHy/ NOx performance and catalyst cost. For SV 14,000 h', the CHy reduction performance was the
highest at about 20%, while the SV 56,000 h™' was the lowest at about 5%. If the space velocity is small, the flow
velocity decreases and the time remaining in the catalyst volume become long, so that the harmful gas was reduced.
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Fig. 1. Schematic diagram of experimental apparatus
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/ (NO,),,, dt Table 5. A cost on after-treatment system of NGOC-
T ’ou
NOx conversion(%) = |1— x 100 LNT-SCR
(NO),,, dt P | pd | C
u
(2) Catalysts @ | @v | @ Cost(¥)/L
NGOC =2 | =3 - 255,000
Table 1. Specification of NGOC catalysts LNT ~31 _ _ 300,000
No Catalyst BET V(}:l?ll;ie Pore SCR ~2 150,000
2 .
(NGOC) (m'/g) (cm3 o) size(nm)
1 3Pd/AL 17328 0.64 14.79 . - .
YALO, l U Z1) o] De-CHJ/NOx A5 2 (1)} o] Axksld
2 3MN/ALO; 165.81 0.54 13.17 N . ho o
=
3 3NI/ALOs 172.72 0.61 14.14 om, Fujf Whg- o] 7k AR 7F2E A 7](VarioPlus
4 3Cr/ALOs 169.61 0.57 13.64 Industrial, MRU Instruments, Inc.)& ©]-83}o] &3]
5 3Co/ALOs 176.78 0.58 13.19 o7 B
6 3Fe/ALO; 171.14 0.44 10.36 N - } }
Table 3& CNG H~9] Zn] A%5S Hrlslr] Y3+
7 3CW/ALO; 195.62 0.60 12.36 Hlel Sl des drhsk] 4
8 | 3MoOyALO; 181.14 0.63 13.48 w77k 2s dERTE Table 490 5=

Table 2. Specification of LNT and SCR catalysts

No Catalyst Composition Coating
1 LNT 1Pt-1Rh-15Ba0/AlL,0;3 Impregnation
2 SCR 10Cu-2Zr0O»/Zeolyst Ton exchange

Table 3. Model gas components for evaluating the
catalysts performance of CNG bus

Gas components Lean condition Rich condition

CHs 500 0
NO(ppm) 500 0

CO(ppm) 700 30,000
Ox(%) 10 0
Ha(%) 0 1.2
H,0(%) 1.5 1.5

N, Balance Balance

SV(h') 28,000 28,000

Table 4. Evaluation of volume optimization on

after-treatment system of NGOC-LNT-SCR

NGOCHLNTHSCR ratio] 1 5105 | 141405 | 1.5+0.5+0.5
Parameter
1. Price(1000 Won), 62 630 607
decrease ratio(%) (score) 73 106 161
(107.5) (110.6) (116.1)
2. Eval. of CHy 16 25 34
conversion(%)(score) (16) (25) (34)
3. Eval. of gas NOx 24 21 15
conversion(%)(score) (24) 210 (15)
Total score 147.5 156.6 165.1
Order 3 2 1
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