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Pyrolysis Mechanism of Hydrocarbon Fuels and Kinetic Modeling
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Abstract At first, relevant discussions on pyrolysis reaction rules of hydrocarbon fuels, including the sen-
sitivity analysis of the specific reaction rule and the relative importance between these reaction rules, were
presented. According to the 1-D representation rule of a chemical and the limited number of pyrolysis reac-
tion rules, a program ReaxGen was developed for automatic generation of the detailed mechanisms for large
hydrocarbons. Then, relevant thermochemical and kinetic databases were constructed. In addition, how to
construct a detailed pyrolysis modeling of hydrocarbon fuels was discussed. Finally, the detailed pyrolysis
kinetic model of n-heptane was constructed. The newly constructed mechanisms were modeled to obtain the
product distribution and the conversion of the initial reactants, as well as the heat sink. The comparative
discussions of the modeling results with those in literature have been made.
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Figure 1 Plots of product yields against conversion% of n-heptane at different temperatures
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Table 1 Product yields of n-heptane pyrolysis at different temperatures

/K 953 973 993 1023

al% 13.0 51.6 17.7 64.8 19.6 75.2 27.6 68.0 89.1
H, 0.1 0.3 0.2 0.4 0.2 0.4 0.3 0.5 0.6
CH, 1.3(0.9) 6.2(3.9) 1.8(1.2) 8.4(5.6) 1.9 (1.6) 10.4(7.2) 2.8(2.5) 8.7 (6.7) 13.5(12.4)
C,H, 43 (4.7) 17.3(20.0) 6.2 (6.1) 23.5(28.2) 7.2(8.1) 29.1(31.9) 10.8(12.6) 28.4(31.7) 37.3(41.7)
C,Hg 1.0(0.4) 6.2(1.6) 1.2(0.6) 7.0(1.8) 1.1(0.7) 7.3(3.1) 1.4 (0.8) 512.2) 72(3.2)
CsHg 1.8(1.9) 62(129) 2528 69(153) 2729 7.0(181)  3.7(6.7) 6.9(15.6)  6.1(18.6)
C4Hg 2.1(02) 8.7(1.4) 2.9(0.4) 10.8(1.4) 32(0.4) 12.5(1.9) 45(0.6) 113(29)  143(2.8)
CsHg 0.0 0.4 0.0 0.7 0.0 1.0 0.1 0.7 2.0
C¢Hs 0.0 0.4 0.0 0.7 0.1 1.1 0.1 0.7 22
Toluene 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.4
CsHg 0.3 (tr) 0.5(0.2) 0.4 (tr) 0.4 (0.3) 0.4(0.1) 0.4(0.3) 0.5(0.1) 0.4 (0.3) 0.2 (0.5)
C,Hg 1.4(1.5) 2.1@3.5) 1.7 (1.6) 2.0(4.0) 1.9(1.6) 1.8(5.0) 23(3.2) 2.0 (3.7) 1.2(2.9)
n-C4H;o 0.0 (tr) 0.1 (tr) 0.0 (0.0) 0.2 (0.0) 0.1(0.0) 0.3 (tr) 0.1 (0.0) 0.3 (tr) 0.2 (tr)

“ Product yield: w% feed; ® the data in parenthesis are from ref. [20].
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