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9. [Evaluation of Dust Explosibility by a Testing Method*

by Toei MATSUDA** and Hidenori MATSUT**

Abstract; Testing has been performed by a method for determining dust explosibility, which has
been recently adopted by the Association of Powder Process Industry and Engeneering in Japan.
The test is conducted by a modified Hartmann tube apparatus and provides a measure of min-
imum explosible concentration, to which explosion violence is suggested to be related. The test
results is shown in Table 1 and 2 for fine ceramic powders and carbon related dusts, respec-
tively. The method allows a classification of the explosion violence as severe, moderate and weak
according to the minimum explosive concentrations of lower than 100, 100 to 200, and larger
than 200 g/m3, respectively. When a sample dust does not establish any self-sustaining flame
in the tube at a concentration lower than 500 g/m3, the dust is regarded as non-explosible by
the APPIE Method. However, the data acquired in the present tests show that lean limits of
flammability for some dusts are more higher than 500 g/ m3. Therefore, it should be tested up
to more higher dust concentrations, and the other testing method using a large vessel with a
powerful ignition should be applied, when a combustible dust is judged as non-explosible in the
APPIE method. The test results are also compared with the explosion data obtained in a 30 £
spherical test vessel with a chemical ignitor.

Keywords; Dust explosion, Explosibility, Testing method, Hazard assessment
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A modified Hartmann-type explosion tube apparatus
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Table 1 Test results for some ceramic powders by the APPIE (Japan) method
€5 1y 7 AEMBROB CABRERRZER (@ : Explosion, X : No Explosion )
Average |Weight (mg) of powder in the explosion tube (1.2¢ in volume) | Explosibility || Explosibility | Agreement
Ceramic Powders (formula) | particle in a 304 between the
diameter | 40 80 160 320 640 1,280 2,560 3,000 4,000 5,000 Yes/No test vessel™* two test
(pm) methods
Titanium Carbide (TiC) 1.3 X X X X X X X X o ] Yes Yes © agree
Vanadium Carbide (VC) 1.5 X X X X X X ) o ] o Yes Yes ©
Zirconium Carbide (ZxC) 2.3 X X X X X X o o o ® Yes Yes ©
Niobium Carbide (NbC) 1.1 X X X X X X X X X X No Yes X disagree
Molybdenum Carbide (Mo2C) 3.4 X X X X X X X X X X No Yes X
Tantalum Carbide (TaC) 2.3 X X X X X X X X X X No Yes X
Tungsten Carbide (WC) 0.7 X X X X X X X X X X No Yes X
Titanium Nitride (TiN) 1.6 X X X X X X X X X X No Yes X
Vanadium Nitride (VN) 6.6 X X X X X X X X X X No Yes X
Chromium Nitride (Cr2N) 6.0 X X X X X X X X X X No Yes X
Zirconium Nitride (ZrN) 5.8 X X X X X X o o ] o Yes Yes @)
Niobium Nitride (NbN) 7.3 X X X X X X X X X X No No ©
Tantalum Nitride (TaN) 3.3 X X X X X X X X X X No No ©
Titanium Boride (TiB2) 2.4 X X X X X X X X X X No Yes X
Chromium Boride (CrB) 9.1 X X X X X o o o ] o Yes Yes ©
Zirconium Boride (ZrB2) 2.0 X X X X X X X X X X No Yes X
Niobium Boride (NbB2) 1.6 X X X X X X X X X X No Yes X
Molybdenum Boride (MoB) 4.4 X X X X X X X X X X No No e
Lanthanum Boride (LaBe) 1.6 X X X X X X X X X X No Yes X
Tantalum Boride (TaB2) 0.9 X X X X X X X X X X No Yes X
Tungsten Boride (WB) 3.6 X X X X X X X X X X No No @)
Titanium Silicide (TiSiz) 3.2 X X X X X X o L ] o o Yes Yes ©
Chromium Silicide (CrSi2) 3.3 X X X X X X X X X X No Yes X
Zirconium Silicide (ZrSiz) 3.3 X X X X o o o o ] o Yes Yes ©
Niobium Silicide (NbSi2) 4.1 X X X X X X X X X X No Yes X
Molybdenum Silicide (MoSiz) 3.9 X X X X X X X X X X No No @)
Tantanum Silicide (TaSi2) 3.2 X X X X X X o o o o Yes Yes ©
Tungsten Silicide (WSiz) 3.3 X X X X X X X X X X No No ©

* With chemical ignitor of 10 kJ calorimetric value; tests in a 30—£ spherical explosion test vessel
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Table 2 Test results for some carbon dusts
=R BB L ARRMN
Dusts Av. particle Lower limit of Maximum K :;) Time to peak
diameter explosibility by explosion pressuret)
the APPIE(Japan) pressure™)

(pm) method  (g/m?) (bar) (bar-m/s) (ms)
A: (volatile 9 ~ 10%) 24 ca. 800%) 6.4 95 47
B: (volatile 9 ~ 10%) 20 ca. 800xx) 6.4 90 38
C: (volatile 14 ~ 15%) 4.7 no-explosible up to 4,000 7.1 122 42
D: (volatile 36 ~ 37%) 6.5 270 7.2 191 32
Soot from decomposed ca. 0.4 no-explosible up to 1,000 6.6 62 58
acetylen gas

*) Weak explosion, **) Very weak explosion, +) Measured in a 30 £ spherical test vessel
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Table 3 Assessment of dust explosibility by Test
Method of APPIE in Japan

REXRABEEICL 3 NEREOFMY
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