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Experimental and kinetic study on ignition Characteristics of

ammonia/ethanol under high temperature
LI Xin'2, MA Zhihao'*, JIN Yifan!, WANG Xin!, XI Zhideng!, HU Shiji!, CHEN Hao'

(1.Vehicle and Transportation Engineering College, Henan University of Science and Technology,
Luoyang 471003, China; 2.Yibin Vocational and Technical College, Yibin 644000, China)

Abstract: The ignition delay time of ammonia/ethanol mixtures was studied by using shock tube at equivalent ratios of 0.5,
1.0 and 2.0, temperatures of 1250~1980 K, and pressures of 0.14 and 1.0 MPa, the molar fraction of ethanol in the total fuel
is 0, 5%, 10% and 30%, respectively. A new ammonia/ethanol model (NH;-E) was proposed, which was proved to be able to
predict the experimental results reliably, and the chemical reaction kinetics were performed based on it. The results showed
that ethanol has a significant nonlinear promoting effect on the ignition delay time of ammonia. The ignition delay time of
ammonia/ethanol mixture can be shortened by more than 65% when the mixture ratio is 5%(molar fraction) of ethanol. The
early consumption of ethanol rapidly produces a large number of active free radicals, which is the key factor to promote
ammonia combustion. With the increase in the ethanol blending ratio, ethanol consumption becomes more important through
H-abstraction. With the addition of a larger percentage (30%) of ethanol, the concentration of CH; increases in the free

radical pool and reacts with NH, to produce highly toxic species of cyanide.
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