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1. Arrhenius Plots of  Rate constant 

 

The rate constant comparison of elementary reactions involved in H2/CO system from different 

authors are shown below.  The solid blue line represents the proposed rate constant by Baulch et.al. 

[1] whereas the blue dash line represents the lower uncertainty limit and blue dot line represents 

the upper uncertainty limit suggested by [1]. In the plots where Baulch et.al.[1] rate constant are 

not presented are the reactions that are not reviewed by them. The solid red line is the rate constant 

that is used in our work. Symbols represents the rate constant from other authors : Warnatz et.al.[2] 

(2006), cyan filled circle; Kéromnès et.al.[3] (2013), red filled triangle; Peters et.al.[4] (1993), pink 

filled square; NIST[5] , yellow filled square; San Diego (2014) [6], green filled square; Starik 

et.al.(2010) [7],  black open square; Konnov (2008)[8], black half-filled circle; Vagra et.al. (2016) 

[9], dark green open up triangle; Hong et.al. (2010, 2011, 2013)[10–12] dark red half-filled 

diamond, Mueller et.al. (1999) [13], dark yellow open down triangle; Burke et.al. (2012, 2013) 

[14,15], dark pink open star; Li et.al. (2015)[16], blue open star; Sun et.al. (2007) [17], red open 

up triangle; Li et.al. (2007) [18], dark red crossed square; Davis et.al. (2005) [19], blue open circle; 



Troe (2011) [20], red plus. Reaction rate constant from different authors which are presented in 

Arrhenius plots can be found in kinetic scheme. 

Table S1: Detailed H2 / CO Kinetic scheme 

  Reaction    A n Ea Reference 

R1 H+O2=OH+O   2.065E+14 -0.097 1.503E+04 [1]*0.87 

R2 O+H2=H+OH        3.817E+12 0.000 7.963E+03 [1]*0.79 

  DUPLICATE                              

  O+H2=H+OH        8.792E+14 0.000 1.918E+04 [1]*0.91 

  DUPLICATE                                     

R3 OH+H2=H+H2O      2.167E+08 1.520 3.460E+03 [1] 

R4 OH+OH=H2O+O      3.348E+04 2.420 -1.928E+03 [1]*1.19 

R5 H+H+M=H2+M   7.453E+17 -1.000 0.000E+00 [1]*3 

  H2/1.0/H2O/6.40/CO2/1.50/O2/0.45/N2/0.40/Ar/0.35/He/0.35/CO/0.75/  

R6 O+O+M=O2+M   2.900E+17 -1.000 0.000E+00 [4] 

  H2/1.0/H2O/6.40/CO2/1.50/O2/0.45/N2/0.40/Ar/0.35/He/0.35/CO/0.75/  

R7 O+H+M=OH+M   9.436E+18 -1.000 0.000E+00 [16] 

  H2/1.0/H2O/6.40/CO2/1.50/O2/0.45/N2/0.40/Ar/0.35/He/0.35/CO/0.75/  

R8 H+OH+M=H2O+M   2.212E+22 -2.000 0.000E+00 [1]*1.81 

  H2/1.0/H2O/6.40/CO2/1.50/O2/0.45/N2/0.40/Ar/0.35/He/0.35/CO/0.75/  

R9 H+O2(+M)=HO2(+M)   5.590E+13 0.200 0.000E+00 [11] 

  Low pressure limit    2.650E+19 -1.300 0.000E+00 [11]*1.32 

  Fcent = 0.70       

  H2/2.5/ H2O/0.00/ H2O2/12.0/ Ar/0.00/ O2/0.00/      

  H+O2(+Ar)=HO2(+Ar)   5.590E+13 0.200 0.000E+00   

  Low pressure limit    6.810E+18 -1.200 0.000E+00   

  Fcent = 0.70       

  H+O2(+O2)=HO2(+O2)   5.590E+13 0.200 0.000E+00   

  Low pressure limit    5.690E+18 -1.100 0.000E+00   

  Fcent =  0.70       

  H+O2(+H2O)=HO2(+H2O)   5.590E+13 0.200 0.000E+00   

  Low pressure limit   3.700E+19 -1.200 0.000E+00   

  Fcent = 0.80       

R10 H+HO2=H2+O2       3.660E+06 2.087 -1.450E+03 [21]*1.27 

R11 H+HO2=OH+OH       7.080E+13 0.000 3.000E+02 [22] 

R12 O+HO2=OH+O2       1.630E+13 0.000 -4.452E+02 [1] 

R13 HO2+OH=H2O+O2     7.000E+12 0.000 -1.093E+03 [12] 

  DUPLICATE                                      

  HO2+OH=H2O+O2     4.500E+14 0.000 1.093E+04   



  DUPLICATE                                      

R14 HO2+HO2= H2O2+O2   4.220E+14 0.000 1.198E+04 [1] 

  DUPLICATE                                      

  HO2+HO2= H2O2+O2   1.320E+11 0.000 -1.630E+03   

  DUPLICATE                                      

R15 H2O2 (+M)=OH+OH(+M)   2.000E+12 0.900 4.877E+04 [20] 

  Low pressure limit    3.660E+24 -2.300 4.877E+04   

  Fcent = 0.43       

  H2O/5.1/H2O2/5.2/H2/2.5/O2/0.79/N2/1.0/Ar/0.68/He/0.44/CO2/1.06/CO/0.53/ [20] 

R16 H2O2+H=H2O+OH     1.023E+13 0.000 3.586E+03 [1] 

R17 H2O2+H=HO2+H2     1.210E+07 2.000 5.200E+03 [23] 

R18 H2O2+O=OH+HO2     9.630E+06 2.000 3.993E+03 [24] 

R19 H2O2+OH=H2O+HO2   1.740E+12 0.000 3.180E+02 [25] 

  DUPLICATE                                    

  H2O2+OH=H2O+HO2   7.590E+13 0.000 7.269E+03   

   DUPLICATE                

R20 CO+O(+M)=CO2(+M)   1.800E+10 0.000 2.384E+03 [13]  

  Low pressure limit   1.550E+24 -2.790 4.185E+03   

  H2/1.0/H2O/6.40/CO2/1.50/O2/0.45/N2/0.40/Ar/0.35/He/0.35/CO/0.75/   

R21 CO+O2= CO2+O     2.500E+12 0.000 4.782E+04 [24] 

R22 CO+OH= CO2+H     1.000E+13 0.000 1.600E+04 [1] 

  DUPLICATE                                  

  CO+OH= CO2+H     1.010E+11 0.000 5.978E+01 [1]*0.89 

  DUPLICATE                                  

  CO+OH= CO2+H     9.030E+11 0.000 4.567E+03   

  DUPLICATE                                  

R23 CO+ HO2=CO2+OH   1.570E+05 2.180 1.794E+04 [26] 

R24 HCO(+M)=H+CO(+M)    4.930E+16 -0.93 1.973E+04 [9] 

 Low pressure limit  4.942E+10 0.959 1.467E+04  

 TROE /8.52E-01  5.14E+01  3.57E+03  3.42E+03 /  

  H2/2/ O2/1/ AR/0.55/ HE/0.786/ H2O/12/ CO/1.5/ CO2/2/   

R25 HCO+O2=CO+HO2       2.710E+10 0.680 -4.691E+02 [1]*1.11 

R26 HCO+H=CO+H2         9.030E+13 0.000 0.000E+00 [1] 

R27 HCO+O=CO+OH         3.010E+13 0.000 0.000E+00 [1] 

R28 HCO+O=CO2+H         3.010E+13 0.000 0.000E+00 [1] 

R29 HCO+OH=CO+H2O       1.080E+14 0.000 0.000E+00 [1] 

R30 HCO+HO2=>CO2+H+OH   3.000E+13 0.000 0.000E+00 [24] 

R31 HCO+HCO=>H2+CO+CO   3.000E+12 0.000 0.000E+00 [1] 

R32 HCO+HO2=H2O2+CO     3.000E+12 0.000 0.000E+00 [24] 

A1 O+OH+M=HO2 +M   8.000E+15 0.000 0.000E+00 [6]*2 

 H2/1.0/H2O/6.40/CO2/1.50/O2/0.45/N2/0.40/Ar/0.35/He/0.35/CO/0.75/  



A2 H+HO2=H2O+O   1.450E+12 0.000 0.000E+00 [1] 

A3 H2+O2=OH+OH   1.700E+13 0.000 4.780E+04 [27] 

A4 H2O2+O=H2O+O2                     8.430E+11 0.000 3.980E+03 [1] 

A5 H2O+O=H2+O2                        1.070E+10 0.970 6.870E+04 [28] 

  OH* Chemiluminescence mechanism   

B1 H+O+M=OH*+M   1.500E+13 0.000 5.975E+03 [29] 

 H2/1.0/H2O/6.40/CO2/1.50/O2/0.45/N2/0.40/Ar/0.35/He/0.35/CO/0.75/  

B2 HCO+O=OH*+CO     2.890E+11 0.000 4.609E+02 [30] 

B3 OH*=OH        1.450E+06 0.000 0.000E+00 [31] 

B4 OH*+O2=OH+O2     2.100E+12 0.500 -4.824E+02 [31] 

B5 OH*+H2=OH+H2     2.950E+12 0.500 -4.543E+02 [31] 

B6 OH*+N2=OH+N2     1.080E+11 0.500 -1.243E+02 [32] 

B7 OH*+Ar=OH+Ar     1.690E+12 0.000 4.137E+03 [31] 

B8 OH*+H2O=OH+H2O   5.930E+12 0.500 -8.608E+02 [31] 

B9 OH*+CO2=OH+CO2   2.750E+12 0.500 -9.680E+02 [31] 

B10 OH*+CO=OH+CO     3.230E+12 0.500 -7.881E+02 [31] 

B11 OH*+OH=OH+OH     6.010E+12 0.500 -7.652E+02 [31] 

B12 OH*+H=OH+H       1.310E+12 0.500 -1.674E+02 [31] 

  Units are cm3 - mol - s - cal - K;  k =ATn exp(–Ea/RT).  

 

R1: O2 + H = OH + O 						
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Figure S1.1: Rate constant comparison of reaction R1: O2+H=OH+O from different authors. 

 



R2: O + H2 = H + OH 
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Figure S1.2: Rate constant comparison of reaction R2: O+H2=H+OH from different authors. 

R3: OH + H2 = H + H2O 						
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Figure S1.3: Rate constant comparison of reaction R3: OH+H2=H+H2O from different authors. 



R4: OH+OH = H2O+O
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Figure S1.4: Rate constant comparison of reaction R4: OH+OH=H2O+O from different authors. 

R5: H+H(+M)=H2(+M)
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Figure S1.5: Rate constant comparison of reaction R5: H+H +M =H2+M from different authors. 



 

R6: O+O(+M) = O2(+M)							
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Figure S1.6: Rate constant comparison of reaction R6: O+O +M =O2 +M from different authors. 

R7: O+H(+M)=OH(+M)

1000 / T   [1 / K ]

0.5 1.0 1.5 2.0 2.5 3.0 3.5

lo
g

 [
 k

, 
c
m

6
/m

o
l2

 s
 ]

15.0

15.2

15.4

15.6

15.8

16.0

16.2

16.4

16.6

T [ K ]

50010001500200025003000

Keromnes 2013 

SanDiego 2014

Starik 2010

This work

 

Figure S1.7: Rate constant comparison of reaction R7: O+H +M =OH +M from different authors. 



R8: H+OH(+M)=H2O(+M)
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Figure S1.8: Rate constant comparison of reaction R8: H+OH +M =H2O+M from different authors. 

R9: H+O
2
(+M)=HO

2
(+M) [ Low pressure limit ]
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Figure S1.9: Rate constant comparison of reaction R9: H+O2 (+M) =HO2 (+M) from different authors. 
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Figure S1.10: Rate constant comparison of reaction R10: H+HO2 =H2+O2 from different authors. 

 

R11: H+HO
2
=OH+OH
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Figure S1.11: Rate constant comparison of reaction R11: H+HO2 =OH+OH from different authors. 
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Figure S1.12: Rate constant comparison of reaction R12: O+HO2 =OH+O2 from different authors. 

 

R13:  HO2+OH=H2O+O2 						
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Figure S1.13: Rate constant comparison of reaction R13: HO2+OH=H2O+O2 from different authors. 



R14:  HO2+HO2=H2O2+O2 							
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Figure S1.14: Rate constant comparison of reaction R14: HO2+ HO2=H2O2+O2 from different authors. 

R15: H
2
O

2
(+M)=OH+OH(+M) [ Low pressure limit ]
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Figure S15: Rate constant comparison of reaction R15: H2O2 (+M) =OH+OH from different authors. 



R16:  H2O2 + H = H2O + OH 						
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Figure S1.16: Rate constant comparison of reaction R16: H2O2+H =H2O+OH from different authors. 

R17:  H2O2 + H = H2 + HO2 						
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Figure S1.17: Rate constant comparison of reaction R17: H2O2+H =H2+HO2 from different authors. 



R18:  H2O2 + O = OH + HO2 						
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Figure S18: Rate constant comparison of reaction R18: H2O2+O =OH+HO2 from different authors. 

R19:  H2O2 + OH = H2O+ HO2 								
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Figure S1.19: Rate constant comparison of reaction R19: H2O2+OH =H2O+HO2 from different authors. 



R21:  CO + O2 = CO2+ O							
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Figure S1.20: Rate constant comparison of reaction R21: CO+O2 =CO2+O from different authors. 

R22: CO+OH=CO
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Figure S1.21: Rate constant comparison of reaction R22: CO+OH =CO2+H from different authors. 
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Figure S1.22: Rate constant comparison of reaction R23: CO+HO2=CO2+OH from different authors. 
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Figure S1.23: Rate constant comparison of reaction R24: HCO (+M) =H+CO (+M) from different authors. 
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Figure S1.24: Rate constant comparison of reaction R25: HCO+O2 =CO+HO2 from different authors. 
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2
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Figure S1.25: Rate constant comparison of reaction R26: HCO+H =CO+H2 from different authors. 
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Figure S1.26: Rate constant comparison of reaction R27: HCO+O =CO+OH from different authors. 

R28:  HCO + O =  CO2 + H							
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Figure S1.27: Rate constant comparison of reaction R28: HCO+O =CO2+H from different authors. 
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Figure S1.28: Rate constant comparison of reaction R29: HCO+OH =CO+H2O from different authors. 

R30:  HCO+HO2=>CO2+H+OH						
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Figure S1.29: Rate constant comparison of reaction R30: HCO+HO2 =>CO2+H+OH from different 

authors. 
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Figure S1.30: Rate constant comparison of reaction R31: HCO+HCO =>H2+CO+CO from different 

authors. 

 

2. Mechanism Validation 

 

This section deals with the kinetic model validation. The mechanism is validated against 

laminar flame speed, ignition delay time, species prediction in burner stabilized flame, Jest 

stirred reactor and flow reactor. 

For the laminar lame speed and burner stabilized flame solid line represents prediction 

implying the mixture average transport model and dash line represents the prediction 

implying the multi component transport model with current kinetic scheme unless stated. 

The solid or dash in the ignition delay, JSR and flow reactor plots represents prediction 

from the current kinetic model. All Symbols in the plots represents the experimental data 

from the published literature.  Colors of lines and symbols are assigned to match each other 

for particular experimental condition or specific species. 

 

 

 

 

 

 

 

 

 



2.1 Laminar Flame Speed 
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Figure S2.1:  Comparison of Laminar flame speed of H2 –air mixture at 1 atm and  303, 373 and 443 K. 

Filled square [33], open triangle [34] and crosses [35]. 
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Figure S2.2: Comparison of laminar flame speed of H2-O2-He [O2/He: 1/7] at 298 K and 5,s 10 atm. Open 

triangle [35], half-filled circle [36]. 
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Figure S2.3: Laminar flame speed comparison  of CO/H2-air at 298 K and 2 atm. Half-filled square [17], 

open star [37]. 
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Figure S2.4: Laminar flame speed comparison of CO/H2 (50/50) –O2 /He (1/7) at 298 K and 5, 10 atm.  

Half-filled square [17], half-filled circle [38], open triangle [35] with uncertainty bars. 
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Fig S2.5: Laminar flame speed comparison of H2/CO (25/75) –O2 /He (1/7) at 298 K and 5, 10, 20 atm.   

Filled square [17] and filled circle [39]. 
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Fig S2.6: Laminar flame speed comparison of H2/CO (5/95) –O2 /He (1/7) at 298 K and 5, 10, 20, 40atm.  

Filled squares [17], filled triangles  [3]. 
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Figure S2.7: Laminar flame speed comparison of syngas / air, syngas /O2/Ar and syngas /O2/He at 1 bar 

and 298 K. syngas composition: H2/CO/N2/CO2(33.55/40.26/13.20/12.99) %, O2/ Ar ratio: 1/3.76, O2/He 

ratio: 1/6. Symbols measurements from [40]. 
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Figure S2.8: Laminar flame speed comparison of syngas / air at 1 bar and 298, 380, 460 K. Syngas 

composition: H2/CO/N2/CO2 (33.55/40.26/13.20/12.99) %. Symbols measurements from [40]. 
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Figure S2.9: Laminar flame speed comparison of syngas/O2/He at 298 K and 1, 5, 10 bar. Syngas 

composition: H2/CO/N2/CO2 (33.55/40.26/13.20/12.99) %. O2/He ratio: 1/6. Symbols measurements from 

[40]. 
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Figure S2.10: Laminar flame speed comparison of equimolar H2/CO at different N2 dilution at 1 bar and 

302 K with air. Symbols measurements: filled squares [41] and filled triangles [42]. 
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Figure S2.11: Laminar flame speed comparison of equimolar H2/CO at different CO2 dilution at 1 bar and 

302 K with air. Symbols measurements: filled circles [43], filled triangles [42] and filled squares [44]. 
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Figure S2.12: Laminar flame speed comparison of H2 /H2O –air mixture with 15 % H2O dilution at 1 atm 

and 323 K. Symbols measurements from [35]. 
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Figure S2.13: Laminar flame speed comparison of H2 /CO(50/50)/H2O –air mixture with 15 % H2O 

dilution at 1 atm and 423 K. Symbols measurements from [35]. 
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Figure S2.14: Laminar flame speed comparison of H2 / CO(5/95) /H2O – air mixture with 7.5 % H2O 

dilution at 1 atm and 323 K. Symbols measurements from [35].  
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Figure S2.15: Laminar flame speed comparison of H2 /CO-air mixture at 1 atm and 298 K for H2 

composition 1, 3, 5 and 10 % in fuel mixture. Symbols measurements: open circle [17], open triangle [45], 

open square  [37], open diamond [46], open star [38] , crossed circle [47] and half-filled square [48]. 
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Figure S2.16: Laminar flame speed comparison of H2 /CO-air mixture at 1 atm and 298 K for H2 

composition 20, 30, 40 and 50 % in fuel mixture. Symbols measurements: open triangle [45] and half-filled 

square [48]. 
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Figure S2.17:  Laminar flame speed comparison of H2 /CO-air mixture at 1 atm and 298 K for H2 

composition 60, 70, 80 and 90 % in fuel mixture. Symbols measurements: open triangle [45] and half-filled 

circle [48]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2.2 Burner Stabilized Flame 
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Figure S2.18: Comparison between model prediction and measurements for H2/O2/Ar flame at 4.75kpa 

and 298 K. Symbols :measurements from [49] see Table III mixture 1 for initial condition and mixture 

composition. Lines: prediction without using the experimental temperature profile. Same condition and 

legend information applies to figure S2.19 to S2.21. 
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Figure S2.19: Comparison between model prediction and measurements for H radical. Symbols 

measurements from  [49]. See Figure S2.18 for initial condition. 
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Figure S2.20: Comparison between model prediction and measurements for O radical. Symbols 

measurements from  [49]. See Figure S2.18 for initial condition. 
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Figure S2.21: Comparison between model prediction and measurements for OH radical. Symbols 

measurements from  [49]. See Figure S2.18 for initial condition. 
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Figure S2.22: Comparison between model prediction and measurements for H2/O2/Ar flame at 3 atm and 

333 K. Symbols :measurements from [50] see Table III mixture 5 for initial condition and mixture 

composition. Lines: prediction without using the experimental temperature profile. Same condition and 

legend information applies to figure S2.23 to S2.26. 
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Figure S2.23: Comparison between model prediction and measurements for HO2 and H2O2. Symbols 

measurements from [50]. See Figure S2.22 for initial condition. 
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Figure S2.24: Comparison between model prediction and measurements for H radical. Symbols 

measurements from [50]. See Figure S2.22 for initial condition. 
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Figure S2.25:  Comparison between model prediction and measurements for O radical. Symbols 

measurements from [50]. See Figure S2.22 for initial condition. 
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Figure S2.26: Comparison between model prediction and measurements for OH radical. Symbols 

measurements from [50]. See Figure S2.22 for initial condition. 
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Figure S2.27: Comparison between model prediction and measurements for H2/O2/Ar flame at 1 atm and 

333 K. Symbols :measurements from [50] see Table III, mixture 5 for initial condition and mixture 

composition. Lines: prediction using the experimental temperature profile. Same initial condition and 

legend information applies to figure S2.28 to S2.31. 



HAB [mm]

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

M
o

le
 f

ra
c
ti

o
n

 [
 X

i 
]

0.0

2.0e-5

4.0e-5

6.0e-5

8.0e-5

1.0e-4

1.2e-4

1.4e-4

HO2 

H2O2 

simu, mix

simu

simu, detail

simu

 

Figure S2.28: Comparison between model prediction and measurements for HO2 and H2O2. Symbols 

measurements from [50]. See Figure S2.27 for initial condition. 
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Figure S2.29: Comparison between model prediction and measurements for H radical. Symbols 

measurements from [50]. See Figure S2.27 for initial condition. 



HAB [mm]

0 1 2 3 4 5

M
o

le
 f

ra
c
ti

o
n

 [
 X

i 
]

0.0

5.0e-4

1.0e-3

1.5e-3

2.0e-3

2.5e-3

O 

simu, mix

simu, detail

 
 

Figure S2.30: Comparison between model prediction and measurements for O radical. Symbols 

measurements from [50]. See Figure S2.27 for initial condition. 
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Figure S2.31:  Comparison between model prediction and measurements for OH radical. Symbols 

measurements from [50]. See Figure S2.27 for initial condition. 
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Figure 2.32: Comparison between model prediction and measurements for H2/O2/Ar flame at 10 atm and 

363 K. Symbols: measurements from [51] see Table III, mixture 4 for initial condition and mixture 

composition. Lines: prediction using the experimental temperature profile. 

 

2.3 Ignition Delay  (Shock Tube) 
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Figure S2.33: Comparison between model prediction and measurements for H2/O2/Ar ignition delay time. 

Lines : model prediction; Symbols meaurments from [3] , see Table IV , mixture 1 for experimental 

condition. 
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Figure S2.34: Comparison between model prediction and measurements for H2/O2/N2 ignition delay time. 

Lines : model prediction; Symbols meaurments from [3] , see Table IV , mixture 2 for experimental 

condition. 
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Figure S2.35: Comparison between model prediction and measurements for H2/O2/Ar ignition delay time. 

Lines : model prediction; Symbols meaurments from [3] , see Table IV , mixture 3 for experimental 

condition. 
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Figure S2.36: Comparison between model prediction and measurements for H2/CO (5/95)-O2/Ar ignition 

delay time. Lines : model prediction; Symbols meaurments from [3] , see Table IV , mixture 12 for 

experimental condition. 
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Figure S2.37: Comparison between model prediction and measurements for H2/CO -O2/Ar ignition delay 

time at 4 bar. Lines : model prediction; Symbols meaurments from [3] , see Table IV , mixture 

13(H2/CO:50/50), mixture 14 (H2/CO:5/95) and mixture 1(H2) for experimental condition 
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Figure S2.38:  Comparison between model prediction and measurements for H2/O2/Ar ignition delay time. 

Lines : model prediction; Symbols meaurments from [3], see Table IV , mixture 15 for experimental 

condition. 
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Figure S2.39:  Comparison between model prediction and measurements for H2/O2/Ar ignition delay time. 

Lines : model prediction; Symbols meaurments from [3], see Table IV , mixture 16 for experimental 

condition. 
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Figure S2.40:  Comparison between model prediction and measurements for H2/O2/Ar ignition delay time. 

Lines : model prediction; Symbols meaurments from [3], see Table IV , mixture 17 for experimental 

condition. 
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Figure S2.41: Comparison between model prediction and measurements of H2/O2/Ar ignition delay at 33 

atm. Lines: model prediction; Symbols: measurements from [52]. See Table IV, mixture 4 and 5 for initial 

condition. 
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Figure S2.42:  Comparison between model prediction and measurements of H2/O2/Ar ignition delay at 57 

and 64  atm. Lines: model prediction; Symbols: measurements from [52]. See Table IV, mixture 6, 7 and 8 

for initial condition. 
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Figure S2.43: Comparison between model prediction and measurements of H2/O2/Ar ignition delay at 101 

kPa and 6485 kPa. Lines : model prediction; Symbols: measurements from [53]. See Table IV, Mixture 9 

for initial condition. 
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Figure S2.44: Comparison between model prediction and measurements for H2/CO-O2/Ar ignition delay 

time at different H2/CO ratio, in 1 % O2 and 98 % Ar at 12 atm. Lines : model prediction; Symbols 

meaurments from [33]. 

10^4/T [ 1/ K ]

7.0 7.5 8.0 8.5 9.0 9.5

Ig
n

 [
m

s
/P

m
a
x

]

0.01

0.1

1

10

H2 / CO : 80 / 20

H2 / CO : 50 / 50

H2 / CO : 40 / 60

H2 / CO : 20 / 80

H2 / CO : 10 / 90

simu

simu

simu

simu

simu

P = 32 atm

 

Figure S2.45: Comparison between model prediction and measurements for H2/CO-O2/Ar ignition delay 

time at different H2/CO ratio, in 1 % O2 and 98 % Ar at 32 atm. Lines : model prediction; Symbols: 

meaurments from [33]. 

 



2.4 Jet Stirred Reactor 

Lines represents the model prediction from this work. Symbols represents the published 

experimental measurements. All the experimental data for JSR are extracted from the plots from 

the original paper. The initial mole fraction of the mixture are also taken from the graph to match 

the experimental work of respective group. 
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Figure S2.46: Comparison between model prediction and measurements for H2/O2/N2 oxidation at 1atm, 

𝜏= 0.24 s and Ø=0.2. Symbols: measurements from [54]. See table V, Mixture 2 for initial condition and 

mixture composition. 
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Figure S2.47: Comparison between model prediction and measurements for H2/O2/N2 oxidation at 1atm, 

𝜏= 0.24 s and Ø=0.5. Symbols: measurements from [54]. See table V, Mixture 2 for initial condition and 

mixture composition. 
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Figure S2.48: Comparison between model prediction and measurements for H2/O2/N2 oxidation at 10atm, 

𝜏= 1.0 s and Ø=0.1. Symbols: measurements from [54]. See table V, Mixture 1 for initial condition and 

mixture composition. 
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Figure S2.49:  Comparison between model prediction and measurements for H2/O2/N2 oxidation at 10atm, 

𝜏= 1.0 s and Ø=1.5. Symbols: measurements from [54]. See table V, Mixture 1 for initial condition and 

mixture composition. 
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Figure S2.50: Comparison between model prediction and measurements for H2/O2/N2 oxidation at 1atm, 

𝜏= 0.12 s and Ø=0.2. Symbols: measurements from [55]. See table V, Mixture 3 for initial condition and 

mixture composition. 
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Figure S2.51: Comparison between model prediction and measurements for H2/O2/N2 oxidation at 1atm, 

𝜏= 0.12 s and Ø=0.5. Symbols: measurements from [55]. See table V, Mixture 3 for initial condition and 

mixture composition. 
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Figure S2.52:  Comparison between model prediction and measurements for H2/O2/N2 oxidation at 1atm, 

𝜏= 0.12 s and Ø=2.0. Symbols: measurements from [55]. See table V, Mixture 3 for initial condition and 

mixture composition. 
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Figure S2.53: Comparison between model prediction and measurements for H2/H2O/O2/N2 oxidation at 

1atm, 𝜏= 0.12 s and Ø≈0.24, with 10 % H2O dilution. Symbols: measurements from [55]. See table V, 

Mixture 4 for initial condition and mixture composition. 
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Figure S2.54: Comparison between model prediction and measurements for H2/H2O/O2/N2 oxidation at 

1atm, 𝜏= 0.12 s and Ø=0.5, with 10 % H2O dilution. Symbols: measurements from [55]. See table V, 

Mixture 4 for initial condition and mixture composition. 
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Figure S2.55: Comparison between model prediction and measurements for H2/H2O/O2/N2 oxidation at 

1atm, 𝜏= 0.12 s and Ø≈1.05, with 10 % H2O dilution. Symbols: measurements from [55]. See table V, 

Mixture 4 for initial condition and mixture composition. 
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Figure S2.56: Comparison between model prediction and measurements for H2/H2O/O2/N2 oxidation at 

1atm, 𝜏= 0.12 s and Ø≈2.38, with 10 % H2O dilution. Symbols: measurements from [55]. See table V, 

Mixture 4 for initial condition and mixture composition. 
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Figure S2.57: Comparison between model prediction and measurements for CO/H2/O2/N2 oxidation at 

1atm, 𝜏= 0.12 s and Ø=0.1. Symbols: measurements from [56]. See table V, Mixture 5 for initial condition 

and mixture composition. 
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Figure S2.58: Comparison between model prediction and measurements for CO/H2/O2/N2 oxidation at 

1atm, 𝜏= 0.12 s and Ø=2.0. Symbols: measurements from [56]. See table V, Mixture 5 for initial condition 

and mixture composition. 



 

2.5 Flow Reactor 

 

Lines represents the model prediction from this work. Symbols represents the published 

experimental measurements. All the experimental data for flow reactor are extracted 

from the plots from the original paper. The closed homogenous reactor model is used 

for simulation assuming the constant pressure and enthalpy except for the plots in 

Figure S2.68 and S2.69 where plug flow reactor model is assumed. The simulation 

which are performed assuming constant P-H are time shifted to match the 50 % of the 

initial fuel consumption to account for the mixing non idealities. 
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Figure S2.59: Comparison between model prediction and measurements for H2/O2/N2 oxidation at T: 880 

K, P: 0.3 atm and Ø=1.0. Symbols: measurements from [22]. See table VI, Mixture 9 for initial condition 

and mixture composition. 
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Figure S2.60:  Comparison between model prediction and measurements for H2/O2/N2 oxidation at T: 934 

K, P: 6 atm. Symbols: measurements from [22]. See table VI, Mixture 8 for initial condition and mixture 

composition. 
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Figure S2.61: Comparison between model prediction and measurements for H2/O2/N2 oxidation at T: 935 

K, P: 2.55 atm. Symbols: measurements from [22]. See table VI, Mixture 12 for initial condition and 

mixture composition. 
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Figure S2.62: Comparison between model prediction and measurements for H2/O2/N2 oxidation at 0.6 atm; 

T: 897 K, Ø=0.75 and T: 896 K, Ø=0.33. Symbols: measurements from [22]. Circle (Ø=0.75), triangle 

(Ø=0.33). See table VI, Mixture 10 and 11 for initial condition and mixture composition. 
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Figure S2.63: Comparison between model prediction and measurements for H2/O2/N2 oxidation at P: 15.7 

atm; T: 914 K, Ø=1.0 and 0.27. Symbols: measurements from [22]. Circle (Ø=1.0), star (Ø=0.27). See table 

VI, Mixture 14 and 15 for initial condition and mixture composition. 
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Figure S2.64: Comparison between model prediction and measurements for H2/O2/N2 oxidation at P: 2.55 

atm, T: 935 K, Ø=1.0 and P: 2.5atm, T: 943, Ø=0.33. Symbols: measurements from [22]. Circle (Ø=1.0), 

square (Ø=0.33). See table VI, Mixture 12 and 13 for initial condition and mixture composition. 
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Figure S2.65: Comparison between model prediction and measurements for H2/O2/N2 oxidation at P: 1 

atm, T: 910 K, Ø=0.28. Symbols: measurements from Yetter et.al. [57]. See table VI, Mixture 1 for initial 

condition and mixture composition. 
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Figure S2.66: Comparison between model prediction and measurements for CO/H2O/O2/N2 oxidation at 

T: 1040 K and different initial pressure. Symbols: CO concentration profile, measurements from Kim et.al. 

[58]. See table VI, Mixture 3 for initial condition and mixture composition. 
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Figure S2.67: Comparison between model prediction and measurements for CO/H2O/O2/N2 oxidation at 

P: 6.5 atm and different initial temperature. Symbols: CO concentration profile, measurements from Kim 

et.al. [58]. See table VI, Mixture 4 for initial condition and mixture composition. 
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Figure S2.68: Comparison between model prediction and measurements for H2/O2/N2 oxidation at P: 6.5 

atm and different initial temperature. Symbols: H2 concentration profile, measurements from Mueller et.al. 

[22]. See table VI, Mixture 16 -20 for initial condition and mixture composition. 

 

 

Figure S2.69: Species profile comparison between model prediction and measurements for H2 (0.161%)/ 

O2 (1.6039%) / N2; Ø=0.05 oxidation at 50 bar. Symbols: measurements from Hashemi et.al. [59]; lines: 

model prediction. The simulation lines are shifted by + 5 K within the experimental uncertainty of ± 



2.6 Oxidation in Shock Wave Condition 
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Figure S2.70: H2O profile comparison between model prediction and measurements for H2O2 (2540 ppm)/ 

H2O (1234 ppm)/ O2 (617 ppm)/ Ar oxidation in shock tube at initial condition of 1.91 atm and 1398 K. 

Symbols measurements from Hong et.al. [25]. Lines are model prediction; solid line: prediction with this 

work adopting the rate constant for reaction R19 (H2O2+OH=HO2+H2O) from Hong et.al. [25], dash line: 

prediction when using the rate constant for R19 from Baulch et.al.  [1] in this work. 
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Figure S2.71: OH profile comparison between model prediction and measurements for H2O2 /H2O / O2 / 

Ar oxidation in shock tube. The mixture composition, initial condition and legend information are same as 

in Figure S2.71. 
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Figure S2.72: H2O profile comparison between model prediction and measurements for H2O2 (860 ppm) 

/H2O (663 ppm) / O2 (332 ppm)/ Ar oxidation in shock tube at initial condition of 1.83 atm and 1057 K. 

Symbols measurements from Hong et.al.[60]; Line model prediction from this work. 
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Figure S2.73: H2O profile comparison between model prediction and measurements for H2 (2.9 %) / O2 

(0.1%)/ Ar oxidation in shock tube at initial condition of 1.95 atm and 1100 K. Symbols measurements 

from Hong et.al. [61]. Line model prediction from this work. 
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