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[bookmark: _Hlk165917663][bookmark: _Hlk165917636]Fig. S1. The prediction performance of the Optimized mechanism for different weight coefficient of IDTs and LFSs for 5:5, 6:4, 7:3
In the process of optimizing mechanism for H2 combustion, the weight coefficients of ignition delay time (IDTs) and laminar flame speed (LFSs) in the objective function are very crucial. We hope that the optimized mechanism will show good prediction performance in both IDTs and LFSs. If the weight coefficient of a physical quantity is too high, the prediction performance of the other physical quantity will become worse. Considering the number of experimental data and the magnitude of error of IDTs and LFSs, several weight coefficient sets of IDTs and LFSs of 5:5,6:4 and 7:3 were selected. Five indexes of the total mean error of IDTs and LFSs, the mean and maximum error of IDTs, and the mean and maximum error of LFSs were selected to determine the weight coefficient used in the objective function. Fig. S1 shows the performance of the Optimized mechanism obtained using different weight coefficients under 10000 sample data points. As shown in Fig. S1 , the Optimized mechanism obtained by the weight coefficient of 6:4 has minimum values in the total mean error, the mean error of LFSs, and the maximum error of IDTs and LFSs.Therefore, the weight coefficient of 6:4 is the most appropriate weight coefficient in the optimization process.
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Fig. S2. Relative error for mechanism during iteration.
As illustrated in Fig. S2, the objective function, prediction mean error of IDTs and LFSs present the fluctuating downward trend with iterations in the first 20 iterations. The values of the objective function have changed very little after 40 iterations. It can be seen that the terminal condition is satisfied at the 79th iteration.
Table S1. Ignition delay time measurements of hydrogen-oxygen mixtures
	Number of data
	Diluents
	Temperature (K)
	Pressure (atm)
	Equivalence ratio

	Herzler et al. (2009) [1] 

	30
	AR
	956-1456
	0.87-4.12
	0.5-1

	Zhang et al. (2012) [2]

	11
	AR
	1065-1267
	10-20
	0.5

	Kéromnès et al. (2013) [3]

	102
	AR
	966-1739
	1.43-34.67
	0.3-1

	21
	N2
	974-1954
	0.96-16
	0.5

	Pang et al. (2009) [4]

	15
	[bookmark: OLE_LINK20]AR
	963-1118
	3-3.7
	0.42-1

	[bookmark: OLE_LINK21]Pavlov et al. (2011) [5]

	15
	AR
	963-1902
	0.64-1.34
	1

	Pan et al. (2014) [6]

	28
	AR
	915-1457
	1.2-16.7
	1

	[bookmark: bau005-profile]Tang et al. (2013) [7]

	34
	[bookmark: OLE_LINK22]AR
	930-1465
	1.12-10.67
	0.5-2

	[bookmark: OLE_LINK23]Pan et al. (2014) [8]

	24
	AR
	937-1313
	1.19-10.54
	0.5-2

	Petersen et al. (1996) [9]

	64
	AR
	1189-1930
	33-87
	1

	Cheng et al. (1984) [10]

	105
	[bookmark: OLE_LINK24]AR
	1004-1427
	1.35-2.9
	0.5;1

	[bookmark: OLE_LINK13]Cohen et al. (1967) [11]

	20
	AR
	941-1583
	0.25-1.44
	1

	Skinner et al. (2004) [12]

	3
	AR
	1004-1075
	5
	2

	[bookmark: OLE_LINK25]Schott et al. (2004) [13]

	17
	AR
	1086-1836
	0.74-2
	0.25

	[bookmark: OLE_LINK26]Slack et al. (1977) [14]

	15
	N2
	984-1184
	2
	1

	Petersen et al. (2004) [15]

	28
	AR
	1009-1511
	1
	1-1.5

	Bhaskaran et al. (1973) [16]

	13
	N2
	1067-1323
	2.5
	1

	[bookmark: OLE_LINK27]Wang et al. (2003) [17]

	10
	N2
	1019-1173
	4
	0.42

	37
	N2/H2O
	1080-1252
	4-16
	0.42

	Asaba et al. (1965) [18]

	15
	AR
	1602-2554
	0.27-0.46
	0.5

	Naumann et al. (2011) [19]

	105
	AR
	911-2136
	0.68-17.57
	0.1-4

	Pan et al. (2014) [20]

	28
	AR
	921.3-1465
	1.19-4.25
	0.5-2

	[bookmark: OLE_LINK28]Drakon et al. (2017) [21]

	18
	AR
	960-1020
	1.93-2.64
	1


Table S2. Laminar flame speed measurements of hydrogen-oxygen mixtures
	Number of data
	Diluents
	Temperature (K)
	Pressure (atm)
	Equivalence ratio

	Kwon et al. (2001) [22]

	8
	N2
	298
	1
	0.6-4.5

	13
	HE
	298
	0.5-3
	0.6-4.5

	Tse et al. (2000) [23]

	16
	N2
	298
	1
	0.45-4.02

	39
	HE
	298
	3-20
	0.5-3.5

	Bradley et al. (2007) [24]

	22
	N2
	365
	1-10
	1

	Burke et al. (2011) [25]

	27
	HE
	295
	1-25
	0.3-0.7

	Koroll et al. (1993) [26]

	14
	N2
	298
	1
	1

	[bookmark: OLE_LINK14]Taylor et al. (1991) [27]

	21
	N2
	296
	1
	0.22-4.99

	Takahashi et al. (1983) [28]

	9
	N2
	298
	1
	0.93-4.38

	Vagelopoulos et al. (1994) [29]

	6
	N2
	298
	1
	0.3-0.55

	Egolfopoulos et al. (1991) [30]

	56
	N2
	298
	1
	0.15-2.2

	Hermanns et al. (2007) [31]

	27
	N2
	298
	1
	0.8-3.3

	[bookmark: OLE_LINK32]Lamoureux et al. (2003) [32]

	15
	N2
	[bookmark: OLE_LINK31]298
	1
	0.26-3.57

	Aung et al. (1998) [33]

	59
	N2
	298
	0.5-4
	0.45-4

	[bookmark: OLE_LINK33]Burke et al. (2010) [34]

	19
	AR
	295
	1-25
	2.5

	26
	HE
	295
	1-25
	0.85-1

	Tang et al. (2006) [35]

	3
	N2
	298
	1
	0.8-1.6

	Qiao et al. (2007) [36]

	20
	N2
	298
	1
	1

	21
	N2/AR
	298
	1
	1

	7
	N2/HE
	298
	1
	1

	Dong et al. (2009) [37]

	18
	N2
	293
	1
	1

	[bookmark: OLE_LINK35]Santner et al. (2013) [38]

	11
	HE
	393
	1-10
	0.85

	3
	HE/H2O
	393
	1-10
	0.85

	Lyu et al. (2017) [39]

	2
	N2
	373
	3
	1

	2
	AR
	373
	3
	1

	41
	HE
	373
	1-3
	0.6-4

	Qin et al. (2000) [40]

	11
	N2
	298
	1
	0.6-3

	Huang et al. (2006) [41]

	10
	N2
	300
	1
	0.6-1.5

	Tang et al. (2008) [42]

	4
	N2
	298
	1
	0.8-1.6
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[bookmark: _Hlk152862657]Fig. S3. Comparison of reaction rate constants of different mechanisms and experimental data for
R1-high pressure (a), R1-low pressure (b), R5 (c), R7 (d), R8-high pressure (e), R8-low pressure (f) and R9 (g).
[bookmark: _GoBack][image: 调整 Fig.S4]

Fig. S4. Species concentrations simulations using the Origin, Optimized, Kéromnès and NUIG mechanisms for experimental data for Case 1 (a), Case 2 (b), Case 3 (c) Case 4 (d), Case 5 (e) and Case 6 (f).
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