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Investigation on Oxidation Characteristics of Ammonia/Iso-Octane
in Jet-Stirred Reactor

Wei Haigiao, Guo Yingying, Pan Jiaying, Zhang Ren, Wan Simeng
(State Key Laboratory of Engines, Tianjin University, Tianjin 300072, China)

Abstract: Large hydrocarbon fuels exhibit low-temperature oxidation properties, which can help enhance the reac-
tivity of ammonia. However, the oxidation characteristics of ammonia/iso-paraffins remain unexplored. Herein, the
oxidation characteristics of pure ammonia, iso-octane (ICsH;5), and their mixtures were investigated in a jet-stirred
reactor (JSR) using synchrotron vacuum ultraviolet photoionization mass spectrometry (SVUV-PIMS) , gas chroma-
tography (GC) , and kinetics analysis at 500—1 050 K. It was observed that depending on the reaction temperature,

the ammonia and iso-octane reactivities could promote or compete with each other, and this behavior of segmented
oxidation was manifested. Under the temperature condition of 820—1 050 K, the oxidation of iso-octane, especially
through the HO, pathway, generated a large pool of reactive radicals, which strengthened the chain branching reac-
tion HO, + NO = NO, + OH. This further resulted in an increase in the reactivity of ammonia with the addition of iso-
octane. Under the temperature condition of 500—820 K, ammonia facilitated the generation of hydroxyl radicals
through the NO, reaction pathway, which resulted in decreasing oxidation temperature and increasing reaction rate of
iso-octane. The oxidation temperature of iso-octane was decreased, and the reaction rate was increased. As the reac-

tion temperature was increased within 800—900 K, the ammonia reactivity and its abilities to compete for the radi-
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cals were strengthened. This would lead to a rapid decrease in the total radicals, and as such, the overall oxidation

reactivity was decreased, which explained the segmented oxidation behavior.

Keywords: ammonia/iso-octane; jet-stirred reactor; oxidation reactivity; reaction kinetics; nitrogen oxides
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