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The detailed reaction mechanism provided as the supplement to this work includes both 
hydrocarbon and nitrogen chemistry. The mechanism also considers ammonia (NH3) as a 
fuel. In addition to fuel/NOx system mechanism can also be used to simulate the fuel blend 

with NH3. 
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1. CH4 oxidation doped with NO and NO2 

 

 

 

Figure S1: Oxidation of CH4/O2/Ar doped with 500 ppm of NO in a JSR at ϕ = 0.5 and 1.07 bar. 
Symbols: experimental data from [1], Dashed lines: with CH3NO2 chemistry, Solid lines: without 
CH3NO2 chemistry. 
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Figure S2: Oxidation of CH4/O2/Ar doped with 500 ppm of NO in a JSR at ϕ = 1.0 and 1.07 bar. 
Symbols: experimental data from [1], Dashed lines: with CH3NO2 chemistry, Solid lines: without 
CH3NO2 chemistry. 
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Figure S3: Oxidation of CH4/O2/Ar doped with 500 ppm of NO in a JSR at ϕ = 2.0 and 1.07 bar. 
Symbols: experimental data from [1], Dashed lines: with CH3NO2 chemistry, Solid lines: without 
CH3NO2 chemistry. 

 

Figure S4: Oxidation of CH4/O2/Ar doped with 400 ppm of NO2 in a JSR at ϕ = 0.5 and 1.07 bar. 
Symbols: experimental data from [1], Dashed lines: with CH3NO2 chemistry, Solid lines: without 
CH3NO2 chemistry. 
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Figure S5: Oxidation of CH4/O2/Ar doped with 400 ppm of NO2 in a JSR at ϕ = 1.0 and 1.07 bar. 
Symbols: experimental data from [1], Dashed lines: with CH3NO2 chemistry, Solid lines: without 
CH3NO2 chemistry. 

 

 

 

 

Figure S6: Oxidation of CH4/O2/Ar doped with 400 ppm of NO2 in a JSR at ϕ = 2.0 and 1.07 bar. 
Symbols: experimental data from [1], Dashed lines: with CH3NO2 chemistry, Solid lines: without 
CH3NO2 chemistry. 
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2. n-Heptane oxidation doped with and without NO 

 

Figure S7: Reaction path analysis for n-C7H16/O2/N2/NO (500 ppm) based on C-atom at 740 K, 
10 atm, ϕ = 1.0 and τ = 1.0 s.  

 



7 
 

 

 

 

Figure S8: HONO, HO2 and OH concentration profiles during Oxidation of n-C7H16/O2/N2 in JSR 
doped with (50 and 500 ppm NO) and without NO at 10 atm, ϕ = 1.0, τ = 1.0 s.  Solid lines: 
prediction without CH3NO2 chemistry, dashed lines: prediction with CH3NO2 chemistry. Left 
figure (50 ppm NO), right figure (500 ppm of NO) 

 

Doped with 500 ppm NO Doped with 50 ppm NO 
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Figure S9: Oxidation of n-C7H16/O2/N2 in JSR doped with 50 ppm of NO at 10 atm, τ = 1.0 s and 
different ϕ.  Symbols: measurements from [2], Solid lines: prediction without CH3NO2 chemistry, 
dashed lines: prediction with CH3NO2 chemistry.  
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Figure S10: OH, HO2 and CH3NO2 mole fraction profile comparison of n-heptane oxidation and 
methane oxidation in JSR. Solid lines: initial condition are same as in Figure 1 and 5, dashed lines: 
for n-heptane oxidation in JSR at ϕ = 0.5 and doped with 200 ppm of NO to have one to one 
comparison with methane.    
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Figure S11: Reaction path analysis for CH4 oxidation in JSR for the condition shown in Figure 1 
(doped with NO) based on N-atom at 900 K.  
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