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Abstract: In order to meet the stricter emission regulations of internal combustion engines based on
fossil fuel, the proportion of after-treatments for vehicle and vessel is increasing gradually. Natural gas
is a clean fuel that rarely emits air pollutants and has mainly been used as fuel for city buses. This
study is to investigate the performance of De-CH4/NOx of NGOC/LNT-SCR catalysts for CNG buses.
The NGOC catalyst with loaded Pd(OCOCHj;), Precusor exhibited 50% at CH4 conversion rate at 350 C
and 88% at 500C. NGOC/LNT catalyst prepared by two layer and zone coating method showed CH.
reduction rate of about 20% at 350°C and CH, reduction ability of one layer coating method was about
7% because the Pd dispersivity with selectivity for CHs oxidation was lowered. In the de-CHy
performance of the NGOC-LNT-SCR combined system(Fresh), the CH4 conversion rate was about 28%
at the catalyst temperature of 350C, and the de-CH4 performance of the catalyst system aged for 10
hours at 700 C was about 14%.
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NOx conversion(%)
= (NOx in - NOx out)*100 /(NOx in) €))

Table 1 Model gas components for evaluating the

Catalysts performance for CNG bus

Gas components Lefn.l Ri?}.l
condition condition
CH, 500 0
NO (ppm) 500 0
CO (ppm) 700 30,000
02(%) 10 0
H,(%) 0 1.2
H,O(%) 1.5 1.5
N» Balance Balance
SV(h™) 28,000 28,000

Table 2 Specification of Catalysts

Parameters No Catalysts specification

1 3Pd(OCOCHs;),/AlL0;

2 3Pd(NOs),-2H,0/AL,04
Pd precusors

3Na2 PdC]4/A1203

(NGOC)

4 3Pd black/Al,O;

5 3Pd(CsHF0,),/Al,0;

3Pd-1Pt-1Rh-15BaO/
ALOs

Impregnation 6

procedure of

one layer ; 15BaO-1Pt-1Rh-3Pd/

(LNT/NGOC) ALO;
8(One 3Pd-1Pt-1Rh-15Ba0O/
layer) ALO;

Coating 3Pd/AlLLO5(two)
9(Two

Method 1Pt-1Rh-15Ba0/Al,0;
layer)

(LNT/NGOC) (one)
10(Zone | (3Pd/Al,O3)+(1Pt-1Rh-
coating) 15Ba0/Al,05)
1I(NGOC) |3Pd/AlL0O;

Engine test 12(LNT) 1Pt-1Rh-15BaO/AlL,0;
13(SCR) 10Cu-2ZrO,/Zeolyst
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CNG B8 NGOC/LNT+SCR Fu]9] De—CH,/NOx A&

(b) NGOC-LNT-SCR after-treatment catalysts
Fig. 1 Photo  of  de-CH4/NOx
catalysts system for CNG engine

Table 3 Specification of CNG engine

after-treatment

Items Value
Engine type 1.0 SOHC(G4HE)
Displacement volume(cc) 999
Idling speed(R.P.M) 900
Equivalence ratio(®) 0.85
ncentration of
Oze;(:al(l:set gzs(o%)0 1.0-2.0
Maximum exhaust
tempethurei T )us 540
Fuel used CNG
Power consumption of 800(220VAC
load device(W) inverter)

Fuel system

M107-09 version

Zulo ALl A

AR TS| ek Fig.
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Fig. 2 Reaction schematic of NGOC/LNT-SCR

combined system
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