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ABSTRACT. The ignition of ethanol-oxygen-argon mixture was studied in reflected shock waves over the

perature range of 1281-1625 K and the pressure range of 0.69-1.06 bar. The ignition delay time was measur

sudden increase of pressure profile and the radiation emitted by OH radicals. The relationship between the igniti

time and the concentrations of ethanol and oxygen was determined in the form of mass-action expressions with a

nius temperature dependence. In contrast to the behavior observed in methanol, ethanol acts to inhibit rather th

erate its own ignition. Several kinetic mechanisms proposed for ethanol oxidation at high temperatures have be

by the computer simulation.
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Table 1. The experimental conditions of C2H5OH-O2-Ar mixtures

Compositions(%) equivalence 
ratio (Φ)

τ(µsec) T5(K) P5(bar)
C2H5OH O2 Ar

Mixture 1 1.0 3.0 96.0 1 62-979 1356-1582 0.72-0.92
Mixture 2 2.0 6.0 92.0 1 62-1084 1325-1570 0.77-1.03
Mixture 3 2.0 3.0 95.0 2 66-1213 1369-1625 0.79-1.06
Mixture 4 1.0 6.0 93.0 0.5 78-1167 1299-1517 0.69-0.88
Mixture 5 2.0 4.5 93.5 1.5 74-1334 1327-1565 0.76-1.01
Mixture 6 1.4 8.4 90.2 0.5 58-976 1281-1491 0.71-0.91
2004, Vol. 48, No. 1
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Fig. 1. Typical experimental record showing pressure (upper)
and OH emission (lower). Experimental conditions were
P1=20 torr, P5=0.82 bar, and T5=1367 K in mixture 2.

Fig. 2. Ignition delay times for the mixtures shown in Table 1.
Lines indicate the ignition delays for each mixtures calc
lated using the equation in the text.

Fig. 3. A plot of logβ vs. 104/T5 for all mixtures; β=τ/
[C2H5OH]0.54[O2]−1.10. The solid line represents the best fit fo
mixtures.
Journal of the Korean Chemical Society
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bols) with calculated ones (lines) using the ethanol oxidati
mechanism for (a) mixture 1 (stoichiometric), (b) mixture 
(fuel rich), (c) mixture 4 (fuel lean). 
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Fig. 5. Logarithmic representation for net reaction rates of
the H-abstraction reactions from ethanol in mixture 1 at T5=
1413 K (� : C2H5OH+OH→CH2CH2OH+H2O, � : C2H5OH
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C2H5OH+CH3 CH3CHOH+CH4, : C2H5OH+O→CH3CHOH
+OH).
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