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Skeletal reaction mechanism for n-butane auto-ignition

YU Yawei, ZHONG Beijing
(Key Laboratory for Thermal Science and Power Engineering of Ministry of Education, School of Aerospace, Tsinghua University,
Beijing 100084, China)

Abstract: A reduced chemical kinetic mechanism for oxidation of n-butane was built through reaction rate
analysis. The mechanism consisted of 80 species and 378 reactions and emphasized ignition progress. The reduced
mechanism was used to simulate the consumption of fuel and oxygen, distribution of temperature and main
products at pressure of 1 MPa, stoichiometric ratio of 1, temperature of 700 K and showed good agreement on
ignition delay times with the detailed one in a wide range of pressure (0.1, 1, 2, 3 MPa), stoichiometric ratio (0.5,
1, 2) and temperature (650—1450 K), which reflected the accuracy of the reduced mechanism.
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Fig.1 Analysis of oxidation path of n-butane
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Fig.2 Temperature sensitivity coefficient of n-butane under different temperatures
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No. Reaction A b E/cal » mol™!
277 CiHio(+M) = C,Hs+C,Hs(+M) 2.72X10" 0.0 75610.0
278 CiHg(*M) = NXC;H;+CH;(+M) 4.28x 10" 0.0 69900.0
279 CHyy = p-C4HotH 1.34x10"7 0.4 101200.0
280 C4Hjp = 5-C4HotH 1.98x10" -0.7 98720.0
281 CH ot0, = p-C,Hy+HO, 6.00%x 10" 0.0 52340.0
282 C4Hy+0;, = 5-C4HotHO, 4.00X10" 0.0 49800.0
285 C4Ho+tCH; =™ p-C4H9+CH4 9.04 X 1071 3.6 7154.0
286 C4Ho+CH; = 5-C4Ho+CHy4 3.02 35 5481.0
287 C4H o+CoHs = p-C4Ho+C,Hs 1.58x 10" 0.0 12300.0
288 C4Ho+CoHs = §-C4Ho+CoHs 1.00x10" 0.0 10400.0
289 CHigtCoHy = p-C4Hot+CoHy 1.00x 10" 0.0 18000.0
290 C4H 0+CoH; = 5-C4Ho+CoH,4 8.00 10" 0.0 16800.0
291 CHotH = p-CiH,+H, 1.88%X10° 2.8 6280.0
292 C;HygtH = 5-C4Hot+H, 2.60%< 10° 24 4471.0
293 CsH|gtOH =  p-C4Ho+H,0 1.05x10" 1.0 1586.0
294 C4H,otOH = 5-C4Hy+H,0 9.34x107 1.6 -35.0
295 C4HytO = p-C,Hy+OH 1.13x10™ 0.0 7850.0
296 C4H ¢tO = 5-C4Hy+OH 5.62x10" 0.0 5200.0
297 C4HptHO, =™ p-C4Hg+H202 8.10X 104 2.5 16690.0
298 C4H,(HHO, = 5-C4Hy+H,0, 1.18x10° 2.5 14860.0
299 C4H,0+CH;0 = p-C4Hy+CH;0H 3.00x 10" 0.0 7000.0
300 C4H o+CH;0 = 5-C,Ho+CH;0H 6.00<10" 0.0 7000.0
342 p-CsHsO, = C,Hs+CoH, 3.50x 10" 0.5 29470.0
343 5-C4Ho = C3H¢+CHj 4.80% 10" 1.0 30350.0
344 p-CsHo0, = C4HzOOHI1-3 2.50%10" 0.0 20850.0
345 5-C4Ho0, = C,HsO0H2-3 2.00x 10" 0.0 26850.0
346 5-C4Ho0, = C,HsO0H2-4 3.75%10" 0.0 24400.0
355 C,HgOOH1-30, = C,HgOOH1-3+0, 5.60X10% 22 37960.0
356 C,HgOOH2-30, = C,HgOOH2-3+0, 4.52X10% 22 37880.0
357 C,HgOOH2-40, = C,HgOOH2-4+0, 2.82x10% -1.6 35700.0
358 C4HgOOH1-30, = NC,KET13+OH 2.50X 10" 0.0 21400.0
359 C4HgOOH2-40, = NC,KET24+OH 1.25%10" 0.0 17850.0
360 NC4KET13 =—— CH;CHO+CH,CHO+OH 1.05X10'" 0.0 41600.0
361 C,HgOOH2-30, = NC,KET23+0H 1.00X 10" 0.0 23850.0
362 NC,KET23 =—— CH;CHO+CH;CO+OH 1.05%X10'° 0.0 41600.0
363 NC4KET24 =—— CH,0+CH;COCH,+OH 1.50X10'° 0.0 42000.0
364 p-CsHyO, = p-C4Ho+0, 2.85%x10% -1.6 35930.0
365 5-C4HoOy = 5-C4Hot+O, 4.33%x10% 22 38160.0

Note: 1cat=4.2]J.



