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Development of a sulphur-resistant aftertreatment system 
and an assisting regeneration strategy for CH4 combustion 

Dissemination 
A poster in Europacat 2017, Florenze, Italy 
“Regeneration of a CH4 oxidation catalyst of natural gas 
fueled lean-burn engine: Simulated exhaust gas study”. 

 

Three research papers 
“Case study of a modern lean-burn methane combustion 
catalyst for automotive applications: What are the 
deactivation and regeneration mechanisms?” Applied 
catalysis B: Environmental, 207, 2017, 114-119. 
 
“Engineered Sulfur-Resistant Catalyst System with an 
Assisted Regeneration Strategy for Lean-Burn Methane 
Combustion” ChemCatChem, 10, 2018, in press. 
 
“Regeneration of a model methane combustion catalysts: 
Fundamental understanding of decomposition of supported 
PdSO4 and Al2(SO4)3 and their combinations” submitted. 

Introduction 
• Stringent emission regulations (Euro VI and beyond) require low overall emissions and good durability, thus complex exhaust gas 

aftertreatment system (ATS) is needed (Fig. 1) 
• ATS suffers from sulphur poisoning and hence to maintain good conversion a regeneration is needed in operation 

• Aims of the study were: 
• To study and develop durability of exhaust gas ATS lean natural gas fueled engine in laboratory scale 
• To study potential regeneration procedures to regain activity of a methane oxidation catalyst 

Fig. 1.  Aftertreatment system layout for low 
emission Euro VI truck. MOC=Methane Oxidation 
Catalyst, SCR=Selective Catalytic Reduction 
catalyst, and ASC= Ammonia Slip Catalyst 

Fig. 2. Regeneration of MOC at 400 °C, 450 °C and 500 °C 
under simulated exhaust gas 

System MOC sulphur content 
[%] 

TWC sulphur content 
[%] 

MOC50000 0.67 - 

TWC50000 - 1.39 

MOC+MOC 0.61 - 

MOC+TWC 0.71 1.14 

TWC+MOC 0.41 1.54 

Fig. 3.  Aftertreatment system layout for low 
emission LNG fueled Euro VI truck. MOC=Methane 
Oxidation Catalyst, TWC=Three-Way Catalyst 

Table 1.  Quantitative sulphur contents of aftertreatment 
systems after ageing and regeneration cycles 

MOC+MOC corresponds to the MOC25000 system 

Fig. 4. Methane light-off curves in the presence of SO2 : (a) first 
light-off as fresh, (b) second light-off after one aging cycle at 400 
°C, and (c) third light-off after two aging cycles at 400 and 450 ° C. 
The composition of the exhaust gas was 2000 ppm CH4, 2000 ppm 
CO, 500 ppm NO, 10 ppm SO2, 6% CO2, 10% H2O, and 10% O2 
balanced with N2 and with a total gas flow rate of 70 800 cm3h-1. 

Results 
 

MOC-only system can be regenerated 
partially at 450 °C, even though clear SO2 
release can be observed only at 500 °C. 
 
Advanced sulphur-resistant ATS was 
engineered together with an assisting 
regeneration procedure. 
 
Advanced system can be regenerated 
well already at 450 ° C. 


