Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2017.18.9.473

cooperation Society ISSN 1975-4701 / ¢ISSN 2288-4688
Vol. 18, No. 9 pp. 473-479, 2017

CHs8} NOx A7} A5l sk CeO, H7)2] sk

MEZ
S>=
SHUSw SR |ASE

Effect of CeO, Addition on De-CH; and NOx Performance

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

2 o #HeA A Fajd 9 AT R Qlete] AHeAte] sl ERle] M} AstH i glon A7) AbsAte]

F NARE 7o R sk yd71d AFeate] 447 w717kaatalE $541717) s

Ahg ke Ak SA A o] Hlgo] AR S7K8kAL 9tk o] A7) A2 ONG Bzl M wiEs= 54 7k A%

e flato] 25 CeO, FAFoll G sefahz Aol 339] HA7k~ibe =

"H(NGOC)E Fresh 2213+ 700C 12hr 24 A8} 2102 ZojE Axd F fel7k= A 45 F7Itsh CeOy= it

Aoz At ginkedo] Fob Suljadel Frbar eheiA gror, Pl 2491 CHyoF NOx A%t 53l A= 93&

A7shz e oo)7t ek 6wt% CeOy7F B4 Fresh 1Pt-3Pd-1Rh-3MgO-6CeO,/(Al+Z) NGOCE= CHyoll theh He =7}

2 P AT AY Eka fralzks A e E FAEAT 700T 12hr L2ZZANA YA o] Uhe XA F] zeolite o]

shghe Aol A SR A zeolite®] A ALOs7H ol A Hhet SR E AT 6wi% CeO7t TA41¥ NGOCE 154
o] A= A} 7P A9k, Ce0,9 FH WAL Qlete] frel7ks At Aol 7wk

Abstract Due to environmental pollution, hazards of the human body, and global warning, changes in the power
train of automobiles are intensifying, and the market forelectronic vehicles is rising. Also, in order to meet the stricter
emission regulations forautomobiles with internal combustion engines based on fossil fuel, the proportion of
after-treatments for vehicles and vessels is increasing gradually. The objective of this study is to investigate the
effectsfrom additive ceric oxide (CeO;) loading amounts to improve the methane (CH4) and nitric oxide (NOx)
abatement ability of the natural gas oxidation catalysts(NGOC) reducing toxic gases emitted from compressed natural
gas (CNG) buses. Three kinds of NGOC were prepared under the following conditions: fresh and 700C for 12hr
thermal aging, and the reduction performance of toxic gases was evaluated. Fresh 1Pt-3Pd-1Rh-3MgO-6CeO,/(Al+Z)
NGOC containing 6wt% CeO, had the highest dispersivity of palladium (Pd) with high selectivity to CHs and
improved harmful gas reduction performance. The NGOC with 6wt% CeO, loaded the least decreased in the
dispersivity of the noble metal, and showed the highest reduction of harmful gases due to the thermal durability of CeO..
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Table 1. Specifications according to CeO, loading amount

Pore
No Catalyst Condition (E?/T) volume sizP:z;em)
£ (cm]/g)
1PL3Pd- Fresh | 414819 | 0515 | 4974
1
IRh-3MgO/ARZ)| 7001 | 442382 0.56 5.072
1Pt-3Pd- Fresh 402.899 0.558 5.541
2 | IRh-3Mg-3Ce0y/
(Al12) 700C | 391743 | 0553 | 5.647
1Pt-3Pd- Fresh 394.508 0.546 5.542
3 IRh-3Mg-6CeO,/ 0
(Al1Z) 700C | 381280 | 0523 | 549

Table 2. Pt dispersion according to CeO, loading amount

Average
- Dispersion [Surface area| particle
No Catalyst Condition %) (mz o) diameter
(nm)
1Pt-3Pd- Fresh 28.869 71.294 3.923
1
IRh-3MgOAAKZ)|  700C 6.607 16316 | 17.143
1Pt-3Pd- Fresh 21.749 53.711 5.207
2 | IRh-3Mg-3Ce0,/
(Al4Z) 700°C 4.997 12.342 22.662
1Pt-3Pd- Fresh 31.410 77.568 3.606
3 | IRh-3Mg-6CeO,/
(AHZ) 700C 6.337 15.651 17.871

Table 3. Pd dispersion according to CeO, loading amount

Average
- Dispersion [Surface area| particle
No Catalyst Condition %) (m2 o) diameter
(nm
1 1Pt-3Pd- Fresh 5.249 23378 21351
IRR-SMEONARZ) 7001 1.201 5350 | 9329
1Pt-3Pd- Fresh 3.954 17.612 28.342
2 | IRh-3Mg-3Ce0,/ n
(AHZ) 700C 2.636 11.602 41.705
1Pt-3Pd- Fresh 5.711 25.434 19.625
3 | IRh-3Mg-6CeO,/ u
(AHZ) 700C 1.152 5.132 97.258
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Table 4. Rh dispersion according to CeO; loading amount

Average

.. Dispersion [Surface area) particle

No Catalyst Condition %) () diameter
(nm)
1 |PL3Pd- Fresh 15228 | 67.016 | 7.220
IRh-3MgO/(AZ)|  700C 3.485 15337 | 31.548
1Pt-3Pd- Fresh 11.473 50.488 9.583

2 | IRh-3Mg-3Ce0y/
(AHZ) 700C 2.636 11.602 41.705
1Pt-3Pd- Fresh 16.569 72914 6.636
3 | IRh-3Mg-6CeO/ )

(Al1Z) 700C 3.343 14712 | 32.888

Table 5. Experimental conditions
catalyst performance

evaluating NGOC

Gas components Composition
CHa(ppm) 500
NO(ppm) 500
CO(ppm) 700

02(%) 10
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SV 28,000
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Fig. 1. SEM image according to CeO; loading amount

(Fresh/ 700°C 12hr thermal aging)

(c) CeO, 6wt%(Fresh)

Fig. 2. TEM image according to CeO; loading amount
(Fresh/ 700C 12hr thermal aging)
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