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Soot oxidation on manganese oxide catalysts 

in gasoline exhaust gas 
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Development of particulate emission limits  

of EU for gasoline cars 
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Strategies of particulate filter regeneration 

ÁPassive regeneration  (T=200é450°C)   

 2 NO + O2 Ą 2 NO2   

 2 NO2 + ñCò Ą CO2 + 2 NO    

ÁFuel Borne Catalyst: metal-organic compounds 

 ñCò + O2 Ą CO2  T > 300°C 

ÁActive regeneration (fuel post-injection) 

 ñCò + O2 Ą CO2  T > 600°C 

ÁCatalytic GPF (CGPF): CeO2 and Fe2O3 based catalysts 

 ñCò + O2 Ą CO2  T > 500°C 
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Evaluation of MnOx catalysts 

DOC DPF

K. Ohno, Ph.D. thesis 2005 



Temperature Programmed Oxidation (TPO)  

 

Plug flow reactor with packed bed 
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Evaluation of soot oxidation activity 
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Laboratory test bench 

Áy(O2)=1%, y(H2O)=2%, y(N2)=97%  

ÁF=500 ml/min (STP) 

Átight contact, loose contact 

Ám=0.9 g (ncat/nsoot=2) 

ÁModel soot Printex U 



Screening of MnOx catalysts 

Physical-chemical characterisation 

Å XRD 

Å N2-physisorption (BET, BJH) 

Å SEM 

Å NH3-TPD 
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Ą FSP-MnOx best catalyst 
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Effect of contact: tight vs. loose 
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Ą FSP-Mn2O3 requires contact to soot particles 
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Tight and loose contact mode 
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Loose contact Tight contact 



Effect of O2 on activity of FSP-Mn2O3 
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1.0% O2: ȹTmax=25 K 

2.5% O2: ȹTmax=70 K 

Temperature inside catalyst bed 

1.0%O2 

Temperature evolution in catalyst bed 

Temperature on catalyst surface 
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Ą transfer of ca. 17% of catalyst oxygen 

Ą importance of bulk oxygen 

TPO 

HTPR 

Isotopic TPO with 18O2 

MnOx 


