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Effect of carbon number on self-explosion of small Alkane droplet
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A 20 um-diameter droplet evaporation under high temperature reducing atmosphere is observed directly with
black/white high speed camera. The spatial resolution is 1 um. The temporal resolution is 10 ps. The high temperature
reducing atmosphere is produced by butane diffusion flame of 2.5 mm-flame diameter and is measured with a K-type
thermocouple of 14 um-wire diameter. The initial velocity of droplet is changed because a spray has several velocities
droplets. Six linear chain alkanes (99.0% n-heptane, 98.0% n-octane, 99.0% n-decane, 98.0% n-dodecane, 99.0% n-
tetradecane and 98.0% n-hexadecane) and three commercial fossil fuels (Gasoline No. 2, Kerosene and Diesel oil No.
1) are psed. Except few cases, an explosion (self-explosion) is observed. The diameters at the explosion (self-explosion
diameter) are from 5 um to 10 um. Larger carbon number alkane shows smaller self-explosion diameter. The initial
evaporation rate of alkane has a minimum at a carbon number in case of slower initial velocity. On the other hand, in
case of faster initial velocity, the initial evaporation rate shows a maximum. The self-explosion diameters and the initial
evaporation rates of the commercial fossil fuels are almost same in the same initial velocity.
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Fig 2 Droplet diameter distribution and evaporation
time. a) Droplet diameter distribution (from
Grosshans et al. (1) ) and accumulated volume
ratio. b) Typical evaporation time.
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Fig 3 Schematic of experimental apparatus. a) Injection
tube. b) Outer tube and the diffusion flame. c)
Assembly of the devices. d) Temperature
measurement. e) Detail of the thermocouple.
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Fig 4 Temperature distribution in the diffusion flame.
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Fig 5 Direct photo of the butane diffusion flame and the self-explosion (unit: mm). a) butane diffusion flame and the
definitions, b) definition of self-explosion diameter, c) direct photo of self-explosion.
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Fig 7 Time histories of the squared diameters and the position from outer tube edge. a) time histories distance from
outer tube edge (nC8), b) time histories of distance from outer tube edge (nC16), c) time histories of distance from
outer tube edge (G2), d) time histories of squared diameter (nC8), e) time histories of squared diameter (nC16), f)
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Fig 8 Reproducibility of the self-explosion. a) self-explosion diameter, b) distance from the outer tube edge, c) initial

evaporation rate.
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