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Critical Oxygen Concentration for the Combustion of

Polyethylene and Polypropylene Dusts

Michio Naito* and Tei Matsuda*

Critical oxygen concentration have been measured for the combustion of PE (high density polyethylene)
and PP (polypropylene) dusts with a vertical tube apparatus to make sure whether the oxygen concen-
trations determined with a relatively small apparatus would be applicable to large scale powder handl-
ing systems. For the practical application, nitrogen gas had been chosen as inert.

The apparatus shown in Fig.1 consisted of a vertical explosion tube of clear perspex, 15cm in
diameter and 1.9m long. Dust clouds of various concentrations could be produced by varying the speed
of screw conveyor. The oxygen concentration of the atmosphere was controlled by passing the flow of
ratios of Op/(0;+N,) through a gas mixer and checked in top of the tube with a magnetic oxygen
analyser after efficient purging within the tube. The experiment was carried out at a closed end igni-
tion and with ignition sources of hot nichrom wire (AC 20V, 14A) and a piece of gun cotton (0.5g)
initiated from spark. '

The results of the experiments with ignition of hot wires are summarized in Fig.2 in which the -
effects of particle size on flammability of PP dusts are shown. It can be seen that the critical oxygen.
concentration varies greatly with the particle sizes and ignition sources. The amounts. of gun cotton
were increased up to lo.g, but the results remainded unchanged. In the PP dust passing a 200 stand-
ard sieve, the critical oxygen concentration is 12.2 per cent for the use of hot wire ignition and 11.4
per cent for the ignition by gun cotton (Fig.)3. Similar results of experiments with PE dﬁst are shown
in Fig. 4, from which it was also shbwn that the critical value is 13.0 per cent for the hot wire igni-
tion and 11.4 per cent for the gun cotton ignition. The flammability boundaries of PE and PP dusts in
‘the atmosphere are summarized in Fig. 4.

Although the sample dusts had passed through a sieve of the same mesh number No. 200 (openings.
74 microns), it was confirmed with a microscope that particle ‘sizes and its distribution differed for

both powders : the most frequent mean particle diameter was 28 microns for PP and 70 microns for PE.

* Chemical Engineering Research Division
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Then, the difference of particle size distribution rather than chemical structure would have resulted in '
the oxygen values of 12,2 per cent for PP and 13.0 per cent for PE when obtained by hot wire igni-
tion. With gun cotton ignition, however, the identical oxygen values were obtained for both samples
in spife of the difference of particle sizes. This was taken as evidence that the source of ignition has
a large power density. \

The flammability bonndaries obtained with hot wires could be estimated to belong to the ignition

limits which are affected by the size of the ignition source.
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Fig.1 Experimental diagram. A. combustion tube.
B. as used for measurements of dust con-
centrations. C. screw conveyor. F. flow-
meter. G.gas mixer. H.hopper. I ignition
coil. S.sieve. V.plate-valve.
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Critical Oxygen Concentration For the Combustion of Polyethylene and Poly-
propylene Dusts.
by M.Naito and T. Matsuda
Research Report of the Research Institute of Industrial Safety RIIS-RR-~23-2
1~8 (1974)

Critical oxygen conceatrations have been measured for the combustion of polye-
thylene and polypropylene dusts with a 1.9m long and 15cm in diameter vertical
tube. The lowest concentration was 11.4 percent, diluted with nitrogen gas as
inert, for both powders, Effects of ignition sources and particle sizes were also
considered on the critical oxygen concentrations.
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