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Evaluatiqn of Dust Explosibility

——Lower limits and explosion pressures——

Michio Naito* and' Toei Matsuda*

The evaluation of dust explosibility is still of practical importance because it is quite diﬁ‘icuit to
predict the characteristics of the dust explosion hazards only from the properties of fine combustible
materials. Also present knowledge of the dust combustion do not necessarily show whether an exploslon
arises with the dust.

An attempt has been made on evaluating the explosibility in comparison with lower concentration
- liinits and explosion presSures. The measurements of the lower limits and explosion pressures were
conducted with the widely used vertical tube apparatus for some chemicalband plastic powders. They

are shown in Tablé"I ’ Where the lower concentrations are given in the range between nil and 100 per -

cent of explosion frequency Here, the explosion frequency repesents the ratio of combustions in at
least ten trials for the same weight of ‘dust samples.

The method itself involves many factors effecting the results and one of the governing factors would
be the non-uniform dispersibility of dust in the combustion tube. As shown in Fig.2, the flame is
extremely turbulant and seemes not to occupy the whole volume of the apparatus. This leads the
measured minimum explosible concentration would not have high accuracy or absolute lﬁnits, but the
comparative values are expected to give the evaluation of explosibility. ,

Effect of particle sizes on the lower limits is shown in Fig.3 for polypropylene and telephthalic
acid, that is, above a certain coarseness the flame propagation become very difficult.

Explosion pressures were measured in a closed tube and an example of time- ~pressure records is illustr-
- ated in Fig.5. Effect of dispersing air pressures on explosion pressures is shown .in Fig.6. When a
weighed amount of dust is dispersed in the closed tube by the release of high pressure air, the dust
particles are in the strong disturbance and then, it would be reasonable to consider the explosion of
the dust-air mixture under pressure for the closed apparatus, It was concluded desirable to use the:

explosion pressure ratio, that is the explosion pressure against dispersion air pressure. A correction is

N
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made also for the dust cdncentllj‘ation due to the dispersion air. At higher concentrations, it is, however,
quite difficult to attain the full dispersion of the dust. Effect of particle sizes on explosion pressures
is given in Fig.9 for polypropylene dust. It shows that the maximum explosion pressure becomes
almost independent of fineness at last above a certain fineness.

Gas analysis after the combustion in the closed tube was made for oxygen, carbon mono- and di-
oxide. The results are shown  in Fig.11, against dust concentrations. Polypropylene and polyethylene
powders contain relatively high proportion of toxic carbon mono-oxide in the burned mixtures.

The method and apparatus are still insufficient and have some limitations, but it may be concluded

that the evaluation of dust explosibility is made on explosion paraméters.
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Fig.1 Experimental apparatus (for measurements

of explosion pressures).

1. Silica-gel 2. Air reservoir (150-cms?)

3. Solenoid-operated valve 4, Combustion
tube (34cm long, 7.7cm inside diameter)
5. Tungsten electrodes 6. Induction coil
(15kV) 7,8. Timer 9.Main switch

10. Pressure-pick-up 11. Strain meter

12. Recorder
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Motion pictures of flame for polyethylene dust in the
combustion tube.
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Naphthalene 35—60 26—35 . 95
Hydroquinone 50—95 - 40—58 150
Telephthalic Acid 90—180 55--78 195
Benzoic Acid 55—110 34—56 140
Phthalic Anhydride 90—195 49—66 175
Maleic Anhydride 90—195 77—106 285
Polyethlene 40—65 24—33 80
Polypropyrene 40—60 23—33 80
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Evaluation of Dust Explosibility

— _Lower Limits and Explosion Pressures—-

by M. Naito and T.Matsuda

Research Report of the Research Institute of Industrial Safety RIIS-RR-23-1,
1~10 (1974)

An attempt has been made on evaluating the explosibilily of dusts in comparison
with lower concentration limits and explosion pressures. The measurements of
the lower limits and explosion pressures were conducted with widely used vertical
tube apparatus for some chemical and plastic powders.

Effect of particle sizes on the lower limits is shown clearly, above acertain
coarseness the flame propagation become very difficult. 4

Effect of dispersing air pressures on explosion pressure is shown clearly, it was
concluded desirable to use the explosion pressure ratio.

The maximum explosion pressure becomes almost independent of fineness at
last above a certain fineness. (1 Table, 1Photo, 11 Figures, 12References)
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