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Study on the Reaction Kinetics of Ignition Characteristics of

Ethanol/Isooctane Mixtures at Elevated Temperatures

QIN Mingyuan, HE Benzhuang, CHEN Rixin, FAN Xiangshan,
WANG Jingshan, WANG Xibin

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In order to investigate the effect of ethanol blending in iso-octane on the ignition delay
times (IDT) under high temperature conditions, the auto-ignition characteristics of ethanol/
isooctane mixtures were studied. High temperature ignition characteristics and chemical reaction
mechanism were investigated using a shock-tube platform at two initial pressures of 0. 2 MPa and
1 MPa, with a temperature range from 1 100 to 1 900 K and a stoichiometric ratio of 1:1, for
isooctane blended with different molar percentages of ethanol (pure isooctane, E50, E75 and pure
ethanol). The results showed that the IDT of ethanol/isooctane mixtures decreases with the
ethanol blending ratio and pressure, and decreases with the increase of temperature at high
temperatures. The logarithm of the IDT is approximately linear to the reciprocal of the
temperature. The Arrhenius formula was fitted by multivariate linear regression and verified that
the Nour Atef mechanism agreed well with experiment. Through the analyses on the reaction

paths and the sensitivity of the IDT, the nature of the influence of blended ethanol on the IDT
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was analyzed by chemical kinetics and it is shown that a large number of OH active groups

generated by the blended ethanol promoted the reaction, thus shortening the IDT of blended fuel.

Keywords: isooctane-ethanol blended fuel; ignition delay time; shock-tube; chemical kinetics
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