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Fig. S1 Evolution of key species during ammonia pyrolysis.





Fig. S2 The variation of key species over time under different equivalence 



ratios.
Fig. S3 The variation of key species over time under different temperatures.

The analyzed models include those proposed by Otomo et al. [1], Mei et al. [2], Han et al. [3], Zhang et al. [4], Wang et al. [5], and Zhu et al. [6], hereafter referred to as the Otomo, Mei, Han, Zhang, Wang, and Zhu models, respectively. Under stoichiometric conditions (ϕ = 1.0) at 1 atm and 1600 K, comparative analysis revealed significant variations in primary reaction pathways among the different mechanisms, as shown in Fig. S4. Species highlighted in red, blue, and orange denote components exhibiting notable discrepancies across models. The Otomo, Mei, and Zhang models consistently identified NO₂ and N₂H₃ among their 15 key species in primary reaction pathways, though N₂H₄ remained absent from these pathways. Conversely, the Han and Wang models excluded N₂H₃ from their critical species lists, while the Zhu model omitted NO₂ from its primary substance inventory.
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Fig. S4 The main reaction pathways of different model.

Table S1 lists the reactions with a reaction channel proportion of more than 1% in the two main reaction pathways for the formation of NO from NH₃, that is, the proportion of each channel in the reaction pathways of NH₃ → NH₂ → NH → HNO → NO and NH₃ → NH₂ → H₂NO (HNOH) → HNO → NO. A horizontal line indicates that the reaction does not exist in this mechanism. It is found that there are significant differences in the reaction channels of various mechanisms, and there are some missing important reactions in each mechanism.

Table S1 Analysis of reaction channels in ammonia combustion reaction networks
	Reaction channels
	Proportion

	
	Otomo model
	Mei model
	Han model
	Zhang model
	Wang model
	Zhu model

	NH3→NH2
	+OH
	61.2%
	65.1%
	61.4%
	62.1%
	62.6%
	57.0%

	
	+O
	17.2%
	14.6%
	22.4%
	14.9%
	21.5%
	17.0%

	
	+H
	16.2%
	10.8%
	5.8%
	11.0%
	5.1%
	13.0%

	NH2→NH
	+NH2
	14.3%
	9.1%
	10.1%
	10.4%
	12.0%
	16.7%

	
	+H
	9.4%
	1.4%
	2.8%
	4.7%
	3.0%
	4.5%

	
	+OH
	1.7%
	2.8%
	5.0%
	1.4%
	1.9%
	2.0%

	
	+O
	<1%
	<1%
	<1%
	<1%
	<1%
	1.6%

	NH2→H2NO
	+O2
	<1%
	<1%
	<1%
	<1%
	<1%
	2.1%

	
	+HO2
	1.8%
	6.6%
	<1%
	2.1%
	<1%
	<1%

	NH→HNO
	+O2
	5.4%
	6.2%
	9.4%
	11.7%
	9.8%
	9.4%

	NH→NO
	+O2
	1.7%
	1.9%
	1.7%
	3.3%
	1.9%
	2.6%

	
	+O
	<1%
	<1%
	1.6%
	1.3%
	<1%
	<1%

	H2NO→HNOH
	+M
	13.3%
	8.7%
	26.1%
	12.1%
	26.1%
	9.4%

	H2NO→HNO
	+NH2
	5.0%
	4.7%
	7.4%
	15.3%
	8.1%
	3.2%

	
	+H
	10.8%
	10.0%
	/
	6.5%
	/
	1.6%

	
	+O2
	<1%
	<1%
	/
	2.4%
	/
	1.0%

	
	+OH
	9.7%
	12.4%
	/
	<1%
	/
	<1%

	
	+HO2
	<1%
	4.0%
	/
	1.2%
	/
	<1%

	
	+O
	2.4%
	2.7%
	/
	2.2%
	/
	<1%

	HNOH→HNO
	+NH2
	8.5%
	6.4%
	7.8%
	6.5%
	8.0%
	6.4%

	
	+H
	3.8%
	3.8%
	5.4%
	4.3%
	4.7%
	1.9%

	
	+HO2
	<1%
	2.9%
	<1%
	<1%
	<1%
	<1%

	
	+OH
	<1%
	1.1%
	1.1%
	<1%
	<1%
	<1%

	
	+O
	<1%
	<1%
	1.3%
	1.3%
	1.1%
	<1%

	HNO→NO
	+NH2
	1.6%
	8.5%
	12.3%
	12.5%
	16.5%
	23.1%

	
	+O2
	11.4%
	11.5%
	/
	17.8%
	/
	14.8%

	
	+H
	9.4%
	5.3%
	18.3%
	11.2%
	21.1%
	6.3%

	
	LR
	24.7%
	17.7%
	12.3%
	9.0%
	14.2%
	4.8%

	
	+OH
	2.2%
	1.9%
	4.5%
	3.0%
	5.4%
	<1%

	
	+NH
	/
	<1%
	/
	2.1%
	/
	/

	
	+O
	<1%
	<1%
	2.1%
	<1%
	2.5%
	<1%

	N2H4→NH
	+O
	<1%
	/
	/
	/
	/
	/

	
	+N
	/
	/
	/
	/
	/
	<1%

	
	+M
	/
	/
	45.4%
	/
	45.6%
	/

	N2H4→N2H3
	+NH2
	<1%
	<1%
	/
	<1%
	/
	28.3%

	
	+OH
	<1%
	<1%
	<1%
	<1%
	<1%
	8.8%

	
	+H
	<1%
	<1%
	<1%
	<1%
	<1%
	7.6%

	N2H3→N2H2
	+M
	6.7%
	24.0%
	/
	46.7%
	/
	37.8%

	
	+NH
	<1%
	1%
	/
	<1%
	/
	1.5%

	
	+NH2
	2.2%
	2.3%
	<1%
	<1%
	<1%
	<1%

	
	+H
	2.5%
	1.1%
	<1%
	<1%
	<1%
	<1%

	
	+O
	1.3%
	<1%
	<1%
	<1%
	<1%
	<1%

	N2H3→H2NN
	+OH
	4.3%
	1.3%
	/
	<1%
	/
	2.6%

	
	+NH2
	28.3%
	20.1%
	/
	<1%
	/
	1.9%

	N2H2→NNH
	+NH2
	10.0%
	5.9%
	14.3%
	11.4%
	15.5%
	20.5%

	
	+H
	20.1%
	14.3%
	24.6%
	29.1%
	24.0%
	16.9%

	
	+M
	7.9%
	18.7%
	<1%
	5.7%
	<1%
	7.6%

	
	+NH
	5.2%
	2.0%
	2.6%
	1.1%
	2.3%
	1.7%

	
	+OH
	2.3%
	1.9%
	4.3%
	<1%
	4.1%
	1.7%

	
	+O
	3.0%
	2.0%
	3.8%
	<1%
	3.6%
	1.2%

	H2NN→N2
	LR
	/
	/
	/
	/
	/
	49.9%

	NNH→N2
	LR
	49.1%
	14.0%
	47.5%
	46.9%
	47.4%
	46.5%

	
	+O2
	<1%
	35.5%
	1.6%
	2.9%
	1.6%
	3.1%



Table S2 Reaction parameters related to H2N2O
	No.
	Reaction
	Rate coefficients

	
	
	A(cm3/mole·s)
	n
	Ea(cal/mole)

	R2-1
	NH2+NO=H2N2O
	7.2264E+12
	-1.20
	-2.1E+02

	R2-2
	NH+NO=HNNO
	7.8286E+12
	0.00
	-8.33E+02

	R2-3
	H2N2O+H=HNNO+H2
	6.00E+13
	0.00
	0.00

	R2-4
	H2N2O+OH=HNNO+H2O
	3.00E+13
	0.00
	0.00



Table S3 Updated reactions and their parameter information
	No.
	Reaction
	Rate coefficients

	
	
	A(cm3/mole·s)
	n
	Ea(cal/mole)

	R3-1
	O+H2=OH+H
	8.24E+14
	0.00
	19175

	R3-2
	H+O2(+M)=HO2(+M)
	9.70E+11
	0.44
	0.00

	R3-3
	NH2+O=H+HNO
	0.58E+13
	-6.5E-02
	-188

	R3-4
	NH2+O=NH+OH
	0.59E+03
	2.84
	-2.78E+03

	R3-5
	NH2+OH=NH+H2O
	6.04E+04
	2.52
	-616.032

	R3-6
	NH2+N=N2+H+H
	3.80E+13
	0.00
	0.00

	R3-7
	NH2+N=H2+N2
	4.45E+13
	0.00
	0.00

	R3-8
	NH+H=N+H2
	3.85E+11
	0.71
	931

	R3-9
	N2O+H=N2+OH
	7.00E+14
	0.00
	1.81E+04

	R3-10
	NH3+HO2=NH2+H2O2
	3.073
	3.839
	17260

	R3-11
	NH2+HO2=H2NO+OH
	2.65E+12
	0.166
	-938

	R3-12
	NH2+HO2=NH3+O2
	4.74E+18
	-1.91
	306

	R3-13
	NH2+NO2=H2NO+NO
	9.60E+11
	0.11
	-1186

	R3-14
	NH2+NO2=N2O+H2O
	1.20E+11
	0.11
	-1186

	R3-15
	NH2+NH2(+M)=N2H4(+M)
	6.10E+14
	-0.414
	66.0

	R3-16
	H2NO+NH2=HNO+NH3
	7.90E+05
	1.94
	-580

	R3-17
	H2NO+O2=HNO+HO2
	2.53E+05
	2.19
	1.80E+04

	R3-18
	NO+HO2=NO2+OH
	3.10E+12
	0.00
	-480

	R3-19
	NH3+O=NH2+OH
	1.03E+02
	3.18
	6.739.9

	R3-20
	NH+OH=H+HNO
	9.51E+14
	-0.314
	-308

	R3-21
	NH+NO=N2O+H
	9.70E+14
	-0.78
	20








Fig. S5 Laminar burning velocity comparison verification (The experimental data are from Hayakawa et al. [7], Kohansal et al. [8], Alvarez et al. [9], Shrestha et al. [10], Zhou et al. [11])





Fig. S6 Ignition delay time comparison validation (The experimental data are from Shu et al.[12])
Fig. S7 shows the comparative results of ignition delay time predictions between the combustion model developed in this work and that developed by Dai et al.[14]. Both mechanisms demonstrate consistent overall predictive capability and variation trends for ignition delay time. However, the mechanism developed in this work predicts shorter ignition delay times compared to that developed by Dai et al., with the discrepancy becoming more pronounced at higher pressures. At 60 atm, the predicted values are approximately 48.5% faster overall.


Fig. S7 Comparison of the predictive capabilities of two combustion mechanisms (This model and Dai et al. [14]) for ignition delay time.






[bookmark: _GoBack]Fig. S8 Component concentration comparison validation (The experimental data are from Osipova et al. [13])







Fig. S9 Analysis of ROP of OH, NH2, and NH.
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