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Abstract

The development of powder manufacturing and processing technology has increased pulverization processes
for combustible dusts. This led to the enhanced probability of dust explosion, but the current safety management
system in Korea is only concerned with flammable solids, excluding combustible dusts. Such management
structure was created by the introduction of the GHS system, followed by the revision of the regulations
on combustible dusts to those on flammable solids. Since only a small number of combustible dusts are
classified as flammable solids under the current criteria, most combustible dusts are under insufficient

management. Thus, the continuing requests have been made for the management of combustible dust facilities
and more stringent legal standards. This study suggested the improved legal standards for accident prevention
by clarifying the definition and determination criteria for combustible dusts and identifying the items to be

managed.
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Figure 1. Dust fire and explosion incidents statistics
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Figure 2. Decision logic for flammable solids
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Table 1. Combustible dusts definition and keyword

Standard Definition Keyword
CPL A combustible particulate solid that presents a fire or deflagration hazard when
suspended in air or some other oxidizing medium over a range of concentrations,
03-00-008 . .
regardless of particle size or shape
Any finely divided solid material that is 420microns or smaller in diameter (material
NFPAT0 passing a U,S, No, 40 Standard Sieve) and presents a fire or
explosion hazard when dispersed and ignited in air — Atmospheric
(Combustible Metal Dust) pressure and
NFPA484 Any finely divided metal 420um or smaller in diameter(that is, material passing a U.S, normal
No. 40 standard sieve) that presents a fire or explosion hazard temperatures
NFPA499 Any finely divided solid material 500 microns or less in diameter (material passing through In ai b
a U.S. No, 35 Standard Sieve) that presents a fire or explosion hazard when dispersed n air or t e‘ .
process—specific
FPA idizi i
EF‘PAZg A finely divided combustible particulate solid that presents a flash—fire hazard or oxidizing medium
explosion hazard when suspended in air or the process—specific oxidizing medium over
NFPA652 . — Fire or explosion
a range of concentrations
NFPA654 hazard
Dust, fibres or flyings that can burn or glow in air and could form explosive mixtures
EN 13237-1 . . . — Finely divided
with air at atmospheric pressure and normal temperatures inely divide
HSG103 Dusts that are flammable and in the form of a cloud can explode ~ 420um(or 500m) or
CCOHS Any fine material that has the ability to catch fire and explode when mixed with air smaller
IE
60 079_%_ g - Finely divided solid particles, 500 um or less in nominal size, which may form an explosive
9015 " | mixture with air at atmospheric pressure and normal temperatures
IEC 61241-10 : | Dust, fibres or flyings that can burn or glow in air and could form explosive mixtures
2004 with air at atmospheric pressure and normal temperatures
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Table 2. Dust explosion class

Kst (bar.m/s) Dust Cei)a(iosion Characteristic
0 St 0 No explosion
> 0 and < 200 St 1 Weak explosion
> 200 and < 300 St 2 Strong explosion
> 300 St 3 Very strong explosion
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Table 3. Deflagration characteristics of select combustible dusts
Material (barK—srtn/s) Class Material (barK—s;/s) Class
Agricultural Products Chemical Dusts
Egg white 38 1 Calcium acetate 9 1
Sugar, beet 59 1 Calcium acetate 21 1
Cellulose pulp 62 1 Lactose 81 1
Tapioca 62 1 Adipic acid 97 1
Corn 75 1 Dextrin 106 1
Sugar, milk 82 1 Ascorbic acid 111 1
Starch, rice 101 1 Sodium ascorbate 119 1
Soy flour 110 1 Sodium stearate 123 1
Starch, wheat 115 1 Calcium stearate 132 1
Milk, nonfat, dry 125 1 Methyl—cellulose 134 1
Sugar 138 1 Carboxy—methyl—-cellulose 136 1
Whey 140 1 Sulfur 151 1
Cork 202 2 Lead stearate 152 1
Starch, corn 202 2 Paraformaldehyde 178 1
Wood flour 205 2 Anthraquinone 364 3
Cellulose 229 2 Carbonaceous Dusts
Metal Dusts Charcoal, wood 10 1
Bronze 31 1 Charcoal, activated 14 1
Iron carbonyl 111 1 Soot, pine 26 1
Zinc 125 1 Coke, petroleum 47 1
Zinc 176 1 Peat, 22% H20 67 1
Phenolic resin 269 2 Lampblack 121 1
Aluminum 415 3 Coal, bituminous 129 1
Magnesium 508 3 Lignite 151 1
Plastic Dusts
(poly) Acrylamide 12 1 (poly) Vinyl alcohol 128 1
e ot phenommattempaey | | 1 Bpoxy resin |
(poly) Vinyl chloride 46 1 Phenolic resin 129 1
(poly) Vinyl chloride / vinyl acetylene 95 ) (poly) Vinyl chloride/ethylene /vinyl 98 1
emulsion copolymer acetylene suspension copolymer
Ure—formaldehyde /cellulose, molded 136 1 Terpene—phenol resin 143 1
(poly) Propylene 101 1 (poly) Vinyl butyral 147 1
Melamine, molded (phenol-cellulose) 127 1 (poly) Ethylene (low—pressure process) 156 1
(poly) Vinyl acetate / ethylene copolymer 119 1 | (poly) Methyl acrylate, emulsion polymer 202 2
(poly) Acrylonitrile 121 1 (poly) Methyl acrylate 269 2
Melamine resin 110 1 Phenolic resin 269 2
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Table 4. Common materials of OSHA and NFPA

No, Material CAS No, No. Material CAS No,
1 Acrylamide 79-06-1 20 Lignite -

2 Acrylonitrile 107-13-1 21 Magnesium 7439-95-4
3 Adipic acid 124-04-9 22 Malt -

4 Alfalfa - 23 Methyl cellulose 9004-67-5
5 Aluminum 7429-90-5 24 Peach -

6 Carboxy methyl cellulose 9000-11-7 25 Peanut meal and skins -

7 Cellulose 9004-34-6 26 Peat -

8 Charcoal, activated 64365—-11-3 27 Potato starch -

9 Coal, bituminous - 28 Rice -

10 Cocoa bean dust - 29 Rice dust -

11 Cocoa powder - 30 Soy flour 68513-95-1
12 Coke, petroleum 64741-79-3 31 Sugar 57-50-1
13 Cork - 32 Sulfur 7704-34-9
14 Corn, flour 68525—86-0 33 Urea—formaldehyde 9011-05-6
15 Cornstarch - 34 Vinyl chloride 75-01-4
16 Cottonseed, flour 68308—-87-2 35 Walnut dust -

17 Epoxy - 36 Wheat flour 130498-22-5
18 Garlic powder - 37 Wheat starch 9005-25-8
19 Iron carbonyl 13463-40-6 38 Wood flour -
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