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Abstract : Minimum ignition energy (MIE) is used to assess the ignition risk of combustible dusts. It
can be conveniently measured using spark discharges, but the MIEs for dust suspensions depend on a
number of variables such as particle characteristics, electric circuits and dust-dispersion system. It is
then quite troublesome to seek an absolute MIE value for a given material. Recently, International
Electrotechnical Commission (IEC) has published a standard test procedure for MIE of dust and a test
apparatus (known as MIKE 3) which complies with the IEC procedure has been developed in Europe.
Using this test apparatus, approximately 40 sample dusts were tested to compensate for the very limited
published data. In the tests, some of samples, additive powders to plastics and bis-phenol A dust, showed
the MIEs lower than 1m]J. Considering the ignition mechanism of a dust-air mixture, it will be not
necessarily remarkable that some organic dusts have the MIEs of the same rank as that for gaseous
mixtures. The existence of these combustible dusts, however, will require the more severe measure for
safety in these dust handling facilities than to attempt to eliminate a system of low energy ignition
sources. MIE is strongly dependent on particle sizes, but it doesn’t always seem to follow that the smaller
particle sizes take the lower MIEs. Some dusts with smaller average particle sizes showed the higher
MIEs in the tests, maybe due to particle agglomeration. Since the number of practical test variables is
limited, this simple apparatus and method could be used for practical MIE rankings of combustible dusts,
provided the selection of dust samples would be made to represent the particle size distributions in the
industrial use.
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Table 1 Combustible dusts used and measured minimum ignition energy (MIE).
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No Combustible Dust di2| ds| s MIE G| K
pm | pm g/m
A |1,3,5-tris (3,5-di-t-butyl-4-hydroxybenzyl) -s-triazine-2,4,6- (1H,3H,5H) | 3.1 {12.9 |3.8 1mJ<{MIE<{3mJ 85 | 234
trione
B |1,1,3-tris (2-methyl-4-hydroxy-5-t-butylphenyl) butane 22117 |25 MIE<1mJ 70 | 307
C |1,1-bis (2-methyl-4-hydroxy-5-t-butylphenyl) butane 951703 |26 MIE<1mJ 80 | 263
D |octadecyl-3- (3,5-di-t-butyl-4-hydroxyphenyl) propionate 82118.6 |22 3mJKMIE<10mJ| 70 | 137
E | pentaerythrityl-tetrakis- [3- (3,5-di-t-butyl-4-hydroxyphenyl) propionate] | 7.6 [24.3 |4.0 MIE<1mJ 170 | 135
F |2,2-bis [3- (3,2-di-t-butyl-4-hydroxyphenyl) propionyloxy] diethylsulfide [ 10.7 {30.2 {2.5 | 10mJ<MIE<30mJ |140 156
G |3,9-bis{ 2{ 3-( 3,5-di-t-butyl-4-hydroxyphenyl) propionyloxy}| 13| 3.7 |2.0 ImJ<MIE{3mJ |120 | 143
1,1-dimethylethyl} 2,4,8,10-tetraoxaspiroundecane
H |1,3,5-trimethyl-2,4,6-tris (3,5-di-t-butyl-4-hydroxybenzyl) benzene 631203 |3.1| 1mJS{MIE{3mJ | 85 | 235
1 | pentaerythritol-bis- [ (2,6-di-t-butyl-4-methylphenyl) phosphite] 1.6 | 3.6]59| 10mJ<{MIE<30mJ {110 | 206
J | tris (2,4-di-t-butylphenyl) phosphite 271 99133 10mJSMIE<30mJ | 80 | 269
K |N-(2,3,5-triazol) 2-hydroxybenzamide 23| 9530 ImJKMIES3mJ [130 | 271
L |N,N- (2-hydroxybenzoyl) dodecandioxy-hydrazide 17| 40 (34| ImJKMIEGmI |115 | 195
M | bis (p-t-butylphenyl) sodium phosphate 11| 1327 10mJ<{MIE<30mJ |180 143
N | methylene bis (3,5-di-t-butyl-2-phenyl) sodium phosphate 13| 23 (7.9 |100mJ<MIES300mJ| 95 | 192
O |2- (3-t-butyl-5-methyl-2-hydroxyphenyl) -5-chlorobenzotriazole 331 9.7 |4.0 1ImJ{MIES3mJ 85 | 210
P |methylene bis (2-hydroxy-3- (2-benzo-triazyl) -5-octylphenyl) 35153 |28 1mJKMIES3mJ | 75 | 263
Q | 2-benzoyl-4-octanoxy-phenol 3.9 (101 |23 | 10mJKMIE{30mJ [110 { 222
R | methylene bis (2-hydroxyl-3-benzil-6-methoxyphenyl) 25.| 83 (27| 1mJKMIEG3mI | 85 | —
S |tetrakis (2,2,6,6-tetramethyl-4-piperidinyl) 1,2,3,4-butanetetracarboxylate | 2.6 | 8.7 {7.2 1mJ<MIE{3mJ 95 166
T |1,2,3,4-butane-t-carbonate/1,2,2,6,6-pentamethyl-4-piteridinol/b,b,b,b-tetr| 5.2 {234 |3.1| 1mJ{MIES3mJ [100 | 226
amethyl-3-9- (2,4,8,10-tetraoxasiro) [5,5]
U |bis (3,3,5,5-tetramethyl-1-4-piperidinyl) octandiocate 43 [15.1 |28 3mJ{MIE{10mJ| 90 | 206
V  |2- (3,5-di-t-butyl-2-hydroxyphenyl) benzotiazole 22| 75 (23| 1mJKMIEGmY | — | 292
W | 2- (5-methyl-2-hydroxyphenyl) benzotiazole 16.3 137.2 |3.6 3mJ{MIE{10mJ | — 234
X |2-(3,5-di-t-amyl-2-hydroxyphenyl) benzotiazole 30| 69 (21 1mJ{MIE<3mJ - | 223
Y |tris (2,4-di-t-butylphenyl) phosphite 19| 74|43} 1ImJMIEGmJ | — | 211
coal (volatile 41.3%) 16.0 |42.4 |21 |30mJ<{MIE<100m] - 108
b | coal (volatile 37.93%) 19.8 [49.2 [1.9 | 300mJ<MIE<1) -1 9%
¢ |coal (volatile 32.8%) 13.9 1403 (2.2 1J<{MIE - 82
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Fig. 3 Plots of ignition energies against dust quantities
of lycopodium.
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