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Research on Improvement of CH; Reduction Performance of NGOC
for CNG Bus

Choong-Kil Seo
Department of Automotive & Mechanical Engineering, Howon University

2 oF Ho AT MpIkeTAE FEA7)7] A8 AFsAtel Aukg SR 9] HlFo] AR FUlslal 9tk o]
AT B2 CNG H2olA MlEEE 454 7F2S A7kels NGOCY CHy A75d s dtshs

A7tk HI(NGOC)E A% AL, A A Al (support) @] &5, HAesel BX%F 9 9 AU gAe dglo] e f-3)
7k A% Ase detatsith 31 NGOC(1Pt-1Pd-3Mg0-3Ce0y/(46 TiO+23A1,05+23Zeolite) o] B4 % 1A 2| Zeolitet:= -©]
2 AT ETE FJELZ COY NO| A4 9 AT FAIEE A CHy AeES A4 Th Pde
CHyoll tigt Melert 2 5o, g ko] S71845 whgAle|EVL o] WolA CHy A7 58 0] =Tk Pt 11wt%
7} 241" 9 NGOC(11Pt-6Pd-3MgO/(40Zeolite+40A1,05) 2] 74, Al BA1E Pt BA%2 23|28 CO2F NO HEH&o]
sl o, ol Pt BAE A3 2 CO NO 2Fshuk-g-o] XMel&Ql Zeolite $HaFo] 744311 7] wjFolc) A A7}
71 11 NGOC(1Pt-1Pd-3Mg0-3Ce0y/(Z 20+AI80)(pH=8.5)7} Zmfl Y=}e] HAato] #Ax|o] )1, &% (agglomeration) =] %]
2o} CHy A7 580] 5-15% 3= etk MildaHAl 48h &2 €3t 131 NGOC(2Pt-2Pd-3Cr-3Mg0/90AL,05)(48h aging)=
1291 NGOC(Fresh)ell W3} CHy A7t s2] oF 10% o]3} “dsatoirh

Abstract Recently, in order to meet the stricter emission regulations, the proportion of after-treatments for vehicles
and vessels has been increasing gradually. The objective of this study is to investigate the improvement of CHs
reduction ability of natural gas oxidation catalyst (NGOC), which reduces toxic gases emitted from CNG buses.
Thirteen NGOCs were prepared, and the conversion performance of noxious gases according to the type of supports,
the loading amount of noble metal, and surfactant and aging were determined. Support Zeolite supported on No. 3
NGOC(1Pt-1Pd-3MgO-3Ce0»/(46Ti0,+23A1,05+23Zeolite) is an anionic alkali metal/earth metal component that
improved the oxidation reactivity between CO and NO and noble metal dispersion, and thus enhanced the CHy
reduction ability. As the loading amount of Pd, a noble metal with a high selectivity to CH4, was increased, the
number of reaction sites was increased and the ability to reduce CHs was improved. No. 11
NGOC(1Pt-1Pd-3MgO-3Ce0»/(Z20+A180)(pH=8.5), to which nitrate surfactant had been added, exhibited well
dispersed catalyst particles with no agglomeration and improved the CHs reduction ability by 5-15%. The
NGOC(2Pt-2Pd-3Cr-3Mg0O/90A1,05)(48h aging), which was mildly thermal aged for 48h, increased the CH4 reduction
ability to about 10% or less as compared with No. 12 NGOC(Fresh).
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Table 3. Pt dispersion according to support types

A
. . Surface vefage
Dispersion particle
No Catalyst area .
(%) (mz /o) diameter
Y am
1Pt-1Pd-3MgO-3CeO,/
1 19. 48.1 .
92A1,05 99 8 36
1Pt-1Pd-3MgO-3CeOy/
2 92TiO, 46.4 114.6 2.4
1Pt-1Pd-3MgO-3CeOy/
131.1 23. E
3 92(46TiO,+23Zeolite+23A1,03) 3 3238 08

Table 4. Specifications according to Pt loading amount

BET Pore Pore
No Catalyst (mz ) size(nm) volume
¢ (cm’/g)
1Pt-6Pd-3MgO/
! 90(Z50:A50) 396.060 | 5555 0.550
6Pt-6Pd-3MgO/
2 85(Z50:A50) 372571 | 5.692 0.530
11Pt-6Pd-3MgO/
3 80(Z50:A50) 264290 | 7312 0.483
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Table 5. Pt dispersion according to Pt loading amount

: . Surface Avel_'age
Dispersion particle
No Catalyst area .
(%) (/e) diameter
(nm)
1Pt-6Pd-3MgO/
! 90(Z50:A50) 71.990 | 177784 | 1.573
6Pt-6Pd-3MgO/
? 85(Z50:A50) 31919 | 78825 | 3.548
11Pt-6Pd-3MgO/
’ 80(Z50:A50) 6.677 | 16486 | 16.964

Table 6. Specifications of according to pH adjustment

Pore
No Catalyst BET 'Pore olume(en’
(m’/g) | size(nm)
/)
1Pt-1Pd-3MgO-3CeOy/
: 92(Z20:A180) 242367 | 11761 | 0712
Pt-1Pd-3MgO-3CeO;
2 | jop@a0:AI80)pH=s.s) | 24047 | 1107 0692
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Fig. 1. SEM/TEM image of support types
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Fig. 2. Conversion rate according to support types
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Fig. 4. Conversion rate according to Pt precious material
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Fig. 7. SEM/TEM image according to pH adjustment
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