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1 Flow reactor simulations with literature mechanisms 

1.1 Stagni et al. [1] 

 

Figure S1. Oxidation of NH3/H2 mixture in a flow reactor (cfr Table 1 in the manuscript for the conditions). Experimental and 
modeling [1] results. 
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1.2 Glarborg et al. [2] 

 

Figure S2. Oxidation of NH3/H2 mixture in a flow reactor (cfr Table 1 in the manuscript for the conditions). Experimental and 
modeling [2] results. 
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1.3 Mei et al. [3] 

 

Figure S3. Oxidation of NH3/H2 mixture in a flow reactor (cfr Table 1 in the manuscript for the conditions). Experimental and 
modeling [3] results. 
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1.4 Shrestha et al. [4] 

 

Figure S4. Oxidation of NH3/H2 mixture in a flow reactor (cfr Table 1 in the manuscript for the conditions). Experimental and 
modeling [4] results. 
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1.5 Zhang et al. [5] 

 

Figure S5. Oxidation of NH3/H2 mixture in a flow reactor (cfr. Table 1 in the manuscript for the conditions). Experimental and 
modeling [5] results. 
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2 Kinetic mechanism validation 

2.1 Jet Stirred Reactor 

2.1.1 Sabia et al. [6] 

Type: Jet Stirred reactor 

Model: Non-isothermal Perfectly-Stirred reactor (𝑈 =  1.9 ∙ 10−3 𝑐𝑎𝑙

𝑐𝑚2∙𝐾∙𝑠
; 𝐴𝑒𝑥𝑐ℎ𝑎𝑛𝑔𝑒 = 113 𝑐𝑚2) 

 

Figure S6. Oxidation of 3% H2 with 3% O2 in Ar+NH3 mixture, with variable NH3 mole fraction. 𝛷 = 0.5. P = 1.2 atm. Open 
symbols denote oscillations. Dashed lines indicate average values in the oscillating region. Experimental data [6] vs modeling 

results. 
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Figure S7. Oxidation of 3% H2 with 3% O2 in N2+NH3 mixture, with variable NH3 mole fraction. 𝛷 = 0.5. P = 1.2 atm. Open 
symbols denote oscillations. Dashed lines indicate average values in the oscillating region. Experimental data [6] vs modeling 

results. 
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2.1.2 Stagni et al. [1] 

Type: Jet Stirred reactor 

Model: Isothermal Perfectly-Stirred reactor 

 

Figure S8. Oxidation of 500 ppm NH3 in a Jet-Stirred Reactor with 2% and 4% O2 (mol/mol), respectively. P = 800 torr. 𝜏 = 1.5 s. 
Balance gas: He. Experimental [1] vs modeling results. 
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2.1.3 Zhang et al. [5] 

Type: Jet Stirred reactor 

Model: Isothermal Perfectly-Stirred reactor 

 

Figure S9. Mole fraction profiles in the oxidation of NH3/H2/O2/N2 mixtures in a JSR. P = 1 atm. 𝛷 = 1 (evaluated with Eq. 1). 𝜏 = 1 

s. Experimental [5] vs modeling results (dashed lines are predictions outside the experimental range) 
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2.1.4 Dagaut et al. [7] 

Type: Jet Stirred reactor 

Model: Isothermal Perfectly-Stirred reactor 

 

Figure S10. Oxidation of 1000 ppm NH3 and 12500 ppm O2 with 500-1000 ppm NO in a Jet Stirred Reactor. Balance gas: N2. P = 

800 torr. 𝜏 = 0.1 s. Experimental [7] vs modeling results. 
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2.1.5 Rota et al. [8] 

Type: Jet Stirred reactor 

Model: Isothermal Perfectly-Stirred reactor 

 

Figure S11. Oxidation of NH3/NO mixtures with O2 (balance gas N2). P = 1 atm.  =
374

T[K]
 [s]. a) 7200 ppm NH3 – 3000 ppm NO – 6% 

O2; b) 7200 ppm NH3 – 3000 ppm NO – 2% O2; c) 1920 ppm NH3 – 800 ppm NO – 2% O2; d) 1920 ppm NH3 – 800 ppm NO – 1.6% 
O2. 
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2.2 Shock tube 

2.2.1 Halat-Augier et al. [9] 

Type: Shock tube 

Model: Constant-volume batch reactor 

 

Figure S12. N2H4 concentration profile in the Pyrolysis of 1% N2H4 in N2, observed in a shock-tube. Experimental data [9] vs 
modeling results. 
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2.2.2 Davidson et al. [10] 

Type: Shock tube 

Model: Constant-volume batch reactor 

 

 

Figure S13. NH (left) and NH2 (right) mole fractions in the pyrolysis of ammonia in a shock tube (balance gas: Ar). a) T = 2294 K – 
P = 0.986 atm – 3000 ppm NH3; b) T = 2301 K – P = 1.028 atm – 2700 ppm NH3; c) T = 2652 K – P = 0.876 atm – 3000 ppm NH3; 

d) T = 2781 K – P = 0.902 atm – 2700 ppm NH3. Experimental data [10] vs modeling results. 
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2.2.3 Mathieu and Petersen [11] 

Type: Shock tube 

Model: Constant-volume batch reactor 

 

Figure S14. Ignition delay times of NH3/O2/Ar mixtures at variable P, 𝛷, dilution level. a) P = 1.4 atm – 99% Ar; b) P = 11 atm – 

99% Ar; c) P = 30 atm – 99% Ar; d) 𝛷 = 1 – 98 % Ar. 𝛷 evaluated according to Eq. 2. Experimental data [11] vs modeling results. 
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2.2.4 Chen et al. [12] 

Type: Shock tube 

Model: User-defined volume batch reactor (accounting for the 2%/ms pressure rise) 

 

Figure S15. Ignition delay times of NH3/H2/O2/Ar mixtures. P = 1.2 atm, 10 atm. 𝛷 = 1. (evaluated according to Eq. 2). Detailed 
mixture compositions available in Table 1 of [12]. Experimental data [12] vs modeling results. 
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2.2.5 Shu et al. [13] 

Type: Shock-tube 

Model: Batch reactor with assigned volume profile (converted from experimental pressure trace) 

 

Figure S16. Ignition delay times of NH3/air mixtures in a shock tube. P = 20, 40 atm. Experimental data [13] vs modeling 

predictions. 𝛷 evaluated according to Eq. 2. 
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2.2.6 Alturaifi et al. [14] 

Type: Shock tube 

Model: Constant-volume batch reactor 

 

Figure S17. NH3 speciation profiles in a mixture of ∼0.5% NH3 in Ar. Experimental data (blue lines) vs modeling predictions (black 

lines). Detailed compositions available in SM of [14]. 
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Figure S18. NH3 speciation profiles in a mixture of ∼0.42% NH3/2% H2 in Ar. Experimental data (blue lines) vs modeling 

predictions (black lines) Detailed compositions available in SM of [14]. 
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2.2.7 Alturaifi et al. [15] 

Type: Shock tube 

Model: Constant-volume batch reactor 

 

Figure S19. NH3 (blue lines) and H2O (red lines) speciation profiles in the oxidation of NH3 in ~99% Ar. Φ𝑁2
 = 0.58. Experimental 

data vs modeling predictions. Detailed compositions available in SM of [15]. 
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Figure S20. NH3 (blue lines) and H2O (red lines) speciation profiles in the oxidation of NH3 in ~99% Ar. Φ𝑁2
 = 0.90. Experimental 

data vs modeling predictions. Detailed compositions available in SM of [15]. 
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Figure S21. NH3 (blue lines) and H2O (red lines) speciation profiles in the oxidation of NH3 in ~99% Ar. Φ𝑁2
 = 1.06. Experimental 

data vs modeling predictions. Detailed compositions available in SM of [15]. 
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Figure S22. NH3 (blue lines) and H2O (red lines) speciation profiles in the oxidation of NH3 in ~99% Ar. Φ𝑁2
 = 2.03. Experimental 

data vs modeling predictions. Detailed compositions available in SM of [15]. 
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Figure S23. NH3 (blue lines) and H2O (red lines) speciation profiles in the oxidation of NH3/H2 (80:20) in ~99% Ar. Φ𝑁2
 = 1.07. 

Experimental data vs modeling predictions. Detailed compositions available in SM of [15]. 
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Figure S24. NH3 (blue lines) and H2O (red lines) speciation profiles in the oxidation of NH3/H2 (50:50) in ~99% Ar. Φ𝑁2
 = 1.02. 

Experimental data vs modeling predictions. Detailed compositions available in SM of [15]. 
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2.3 Rapid Compression Machine 

2.3.1 Pochet et al. [16] 

Type: Rapid compression machine 

Model: Batch reactor with assigned volume profile (converted from experimental pressure trace) 

 

Figure S25. Ignition delay times of NH3/H2/O2/N2/Ar in a rapid compression machine. 𝛷 = 0.35 (Eq. 2). a) Pc = 65.5 bar; b) 𝑇0 = 
353 K; c) Pc = 43.4 bar. Detailed mixture compositions available in Table 2 of [16]. Experimental data [16] vs modeling results. 
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2.3.2 He et al. [17] 

Type: Rapid compression machine 

Model: Batch reactor with assigned volume profile (converted from experimental pressure trace) 

 

Figure S26. Ignition delay times of NH3/H2/O2/N2/Ar in a rapid compression machine. (Eq. 2). Detailed mixture compositions 
available in Table 1 of [17]. Experimental data [17] vs modeling results. 
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2.4 Laminar flame speed 

2.4.1 Han et al. [18] 

Model: Premixed 1D laminar flame – radiation accounted for by optically-thin model 

 

Figure S27. Laminar flame speed predictions for NH3/H2/air mixtures at variable pressure. Tu = 298 K. P = 1 bar. Experimental 
data [18] vs modeling results. 
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2.4.2 Shrestha et al. [19] 

Model: Premixed 1D laminar flame – radiation accounted for by optically-thin model 

 

Figure S28. Laminar flame speed predictions for NH3/H2/air mixtures at variable pressure. Tu = 473 K. Experimental data [19] vs 
modeling results. 

 

Figure S29. Laminar flame speed predictions for NH3/H2/O2/N2 mixtures at variable oxygen content. P = 1 bar. Experimental data 
[19] vs modeling results 
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2.4.3 Liu et al. [20] 

Model: Premixed 1D laminar flame – radiation accounted for by optically-thin model 

 

Figure S30. Laminar flame speed predictions for NH3/O2 mixtures at variable equivalence ratio. Tu = 298 K. P = 1 atm. 
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2.4.4 Mei et al. [21] 

Model: Premixed 1D laminar flame – radiation accounted for by optically-thin model 

 

Figure S31. Laminar flame speed predictions for NH3/O2/N2 mixtures at variable pressure and oxygen content. Tu = 298 K. 
Experimental data [21] vs modeling results. 
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