
Reaction
Mechanism

Detailed Mechanism (1493 Species, 3641 Reactions)
Reduced Mechanism (49 Species, 85 Reactions)

Solver CHEMKIN-PRO

Reactor Constant-Volume Homogeneous

Base Initial 
Concentrations

[O2]0 = 75.7 mol/m3, [N2]0 = 284.7 mol/m3

[n-C13H28]0 set for = 0.75
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Fuel, O2, and N2 Concentrations
Varied Simultaneously

Detailed Mechanism
Reduced Mechanism
Dotted: Decreased to 2/3 
Dashed: Base Concentrations
Solid: Increased to 4/3
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Fuel Concentration Varied with
Base O2 and N2 Concentrations

Detailed Mechanism
Reduced Mechanism
Dotted: = 0.5
Dashed: Base Concentrations
Chain: = 1
Solid: = 1.25 

T0 = 650 K

6-Membered Ring 7-Membered Ring

I n n o v a t i v e  C o m b u s t i o n  T e c h n o l o g y 

Fuel-Series Reactions
(R1) C13H28 + O2 C13H27 + HO2
(R2) C13H28 + OH C13H27 + H2O
(R3) C13H28 + HO2 C13H27 + H2O2
(R4) C13H28 C7H14 + C3H7 + C3H7
(R5) C13H27 + O2 (+ M) = C13H27OO (+ M)
(R6) C13H27 C7H14 + C3H6 + C3H7
(R7) C13H27 C7H14 + C2H4 + C2H4 + C2H5
(R8) C13H27OO = C13H26OOH
(R9) C13H27OO C7H14 + C3H6 + C3H6 + HO2
(R10) C13H26OOH + O2 (+ M) = OOC13H26OOH (+ M)
(R11) C13H26OOH C13H26cyO + OH
(R12) C13H26OOH C7H14 + C2H4 + C3H7CHO + OH
(R13) C13H26OOH C3H6 + C3H6 + C2H4 +

C3H7 + CH3 + CO + OH
(R14) OOC13H26OOH OC13H25OOH + OH
(R15) C13H26cyO + OH C7H14 + C2H4 + C3H7 + CO + H2O
(R16) OC13H25O + OH (+ M) = OC13H25OOH (+ M)
(R17) OC13H25O C3H6 + C3H6 + C3H7CHO + CH3COCH2
(R18) OC13H25O C3H6 + C2H4 + C3H7CHO + C3H7 + CO
C7- and C4-Series Reactions
(R19) C7H14 + OH = C2H4 + C2H4 + C3H5 + H2O
(R20) C3H7CHO + OH C3H7 + CO + H2O
(R21) C3H7CHO + H C3H7 + CO + H2
(R22) C3H7CHO C3H7 + HCO
C3-Series Reactions
(R23) C3H7 + O2 (+M) = C3H7OO (+M)
(R24) C3H7 + HO2 = C3H7O + OH
(R25) C3H7 C2H4 + CH3
(R26) C3H7OO = C3H6OOH
(R27) C3H7OO C3H6 + HO2
(R28) C3H6OOH + O2 (+M) = OOC3H6OOH (+ M) 
(R29) C3H6OOH C3H6cyO + OH
(R30) C3H6OOH C2H4 + CH2O + OH
(R31) OOC3H6OOH OC3H5OOH + OH

(R32) C3H7cyO + OH C2H4 + HCO + H2O
(R33) OC3H5O + OH (+ M) = OC3H5OOH (+ M)
(R34) OC3H5O CH2CHO + CH2O
(R35) C3H7O CH2O + C2H5
(R36) C3H6 + OH C3H5 + H2O
(R37) C3H5 + O2 CH2CHO + CH2O
(R38) CH3COCH2 + O2 CH2CO + CH2O + OH
C2-Series Reactions
(R39) C2H6 + OH = C2H5 + H2O
(R40) C2H5 + O2 (+M) = C2H5OO (+M)
(R41) C2H5 + O2 C2H4 + HO2
(R42) C2H5 + HO2 C2H5O + OH
(R43) C2H4 + H (+M) = C2H5 (+M)
(R44) C2H5OO C2H4 + HO2
(R45) C2H5O + M CH2O + CH3 + M
(R46) C2H4 + OH C2H3 + H2O
(R47) C2H4 + O CH3 + HCO
(R48) C2H3 + O2 C2H2 + HO2
(R49) C2H3 + O2 CH2CHO + O
(R50) C2H2 + O HCCO + H
(R51) CH2CHO + O2 CH2CO + HO2
(R52) CH2CO + OH CH2OH + CO
(R53) CH2CO + OH HCCO + H2O
(R54) HCCO + O2 CO2 + HCO
(R55) HCCO + O CO + CO + H
C1-Series Reactions
(R56) CH3OO + M = CH3 + O2 +M
(R57) CH3 + HO2 CH3O + OH
(R58) CH3 + CH3 (+ M) = C2H6 (+ M)
(R59) CH3 + CH3OO CH3O + CH3O
(R60) CH3OO + HO2 CH3OOH + O2
(R61) CH3OO + CH2O CH3OOH + HCO
(R62) CH3O (+M) = CH2O + H (+M)
(R63) CH3OOH = CH3O + OH
(R64) CH2OH + O2 CH2O + HO2

(R65) HCO + OH CO + H2O
(R66) HCO + M CO + H + M
(R67) CO + OH = CO2 + H
H2O2 Loop Reactions
(R68) OH + OH (+M) = H2O2 (+M)
(R69) CH2O + OH HCO + H2O
(R70) HCO + O2 CO + HO2
(R71) HO2 + HO2 H2O2 + O2
(R72) H + O2 + M = HO2 + M
(R73) H2O2 + OH = H2O + HO2
(R74) CH2O + HO2 HCO + H2O2
H2/O2 System Reactions
(R75) HO2 + OH = O2 + H2O
(R76) HO2 + O = O2 + OH
(R77) HO2 + H = OH + OH
(R78) HO2 + H = O2 + H2
(R79) HO2 + H = H2O + O
(R80) O2 + H = OH + O
(R81) H2 + O = OH + H
(R82) OH + OH = O + H2O
(R83) H + OH + M = H2O + M
(R84) H + O + M = OH + M
(R85) H + H2O = H2 + OH
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