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INTERNATIONAL ELECTROTECHNICAL COMMISSION  116 

____________ 117 

 118 
EXPLOSIVE ATMOSPHERES – 119 

 120 
Part 20-2: Material characteristics – Combustible dusts test methods 121 

 122 
FOREWORD 123 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 124 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 125 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 126 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 127 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 128 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 129 
in the subject dealt with may participate in this preparatory work. International, governmental and non -130 
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 131 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 132 
agreement between the two organizations.  133 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 134 
consensus of opinion on the relevant subjects since each technical committee has representation from all 135 
interested IEC National Committees.  136 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 137 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 138 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 139 
misinterpretation by any end user. 140 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 141 
transparently to the maximum extent possible in their national and regional publications. Any divergence 142 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 143 
the latter. 144 

5) IEC itself does not provide any attestation of conformity. Independent certif ication bodies provide conformity 145 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 146 
services carried out by independent certification bodies.  147 

6) All users should ensure that they have the latest editi on of this publication. 148 
7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 149 

members of its technical committees and IEC National Committees for any personal injury, property damage or 150 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 151 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 152 
Publications.  153 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 154 
indispensable for the correct application of this publication.  155 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 156 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.  157 

International Standard IEC 80079-20-2 has been prepared by subcommittee 31M: Non-158 
electrical equipment and protective systems for explosive atmospheres, of IEC 31 : Equipment 159 
for explosive atmospheres. 160 

This first edition cancels and replaces the first editions of IEC 61241-2-1, IEC 61241-2-2 and IEC 61241-2-3 161 
combining the requirements into a single document and is considered to constitute a technical revision.  162 
 163 
 164 
The text of this standard is based on the following documents:  165 

FDIS Report on voting 

31M/XX/FDIS 31M/XX/RVD 

 166 
Full information on the voting for the approval of this standard can be found in the report on 167 
voting indicated in the above table. 168 
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.  169 

The committee has decided that the contents of this publication will remain unchanged until 170 
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data 171 
related to the specific publication. At this date, the publication will be  172 

• reconfirmed, 173 
• withdrawn, 174 
• replaced by a revised edition, or 175 
• amended. 176 

 177 

The National Committees are requested to note that for this publication the stability date 178 
is 2018 179 

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE 180 
DELETED AT THE PUBLICATION STAGE. 181 

 182 

183 
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EXPLOSIVE ATMOSPHERES – 184 
 185 

Part 20-2: Material characteristics – Combustible dusts test methods 186 
 187 
 188 
 189 

1 Scope 190 

This standard describes the test methods for determining whether a material exhibits 191 
properties to be considered to be combustible dust and for determining the characteristics of 192 
combustible dusts. 193 

This test method is applicable to the identification and classification of areas where explosive 194 
dust atmospheres and combustible dust layers are present, in order to permit the proper 195 
assessment of potential equipment ignition sources that must be used in the construction and 196 
application of equipment for use in the presence of combustible dust.  197 

The test methods defined do not apply to: 198 

– recognized explosives, gunpowder, dynamite, or substances or mixtures of substances 199 
which may, under some circumstances, behave in a similar manner ; or 200 

– dusts of explosives that do not require atmospheric oxygen for combust ion, or to 201 
pyrophoric substances 202 

2 Normative references 203 

The following referenced documents are indispensable for the application of this document. 204 
For dated references, only the edition cited applies. For undated references, the latest edition 205 
of the referenced document (including any amendments) applies.  206 

ISO/IEC 80079-34, Explosive atmospheres – Part 34: Application of quality systems for 207 
equipment manufacture 208 

3 Terms and definitions 209 

For the purpose of this standard the following definitions apply:  210 

3.1  211 
combustible dust 212 
finely divided solid particles, 500 μm or less in nominal size, which may form explosive 213 
mixtures with air at standard atmospheric pressure and temperatures  214 

NOTE 1 to entry: This includes dust and grit as defined in ISO 4225. 215 

NOTE 2 to entry: The term 'solid particles' is intended to address particles in the solid phase and not the gaseous 216 
or liquid phase, but does not preclude a hollow particle.  217 

3.2  218 
combustible flyings 219 
solid particles, including fibres, where one dimension is greater than 500  μm in nominal size, 220 
which may form an explosive mixture with air at standard atmospheric pressure and 221 
temperature 222 

NOTE 1 to entry: One dimension has a high ratio when compared to the other two dimensions  223 

NOTE 2 to entry: Examples of flyings include carbon fibre, rayon, cotton (including cotton linters and cotton waste) 224 
sisal, jute, hemp, cocoa fibre, oakum and baled waste kapok. 225 
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3.3  226 
conductive dust 227 
combustible metal dusts and other combustible dusts with electrical resistivity equal to or less 228 
than 1×103 Ωm 229 

3.4  230 
non-conductive dust 231 
combustible dust with electrical resistivity greater than 1×10 3 Ωm 232 

3.5  233 
minimum ignition temperature of a dust layer 234 
lowest temperature of a hot surface at which ignition occurs in a dust layer under specified 235 
test conditions 236 

3.6  237 
minimum ignition temperature of a dust cloud 238 
lowest temperature of a hot surface on which the most ignitable mixture of the dust with air is 239 
ignited under specified test conditions 240 

4 Dust sample requirements 241 

4.1 Receipt of sample for testing 242 

It is normal to provide a quantity of at least 0,5 kg for testing.  If sample preparation is 243 
required this may be insufficient. If only smaller volume of material is available then the full 244 
range of testing may not be possible. 245 

The applicant shall provide a material safety data sheet or equivalent with the sample. 246 

The applicant shall provide the test material in suitable packaging , labelled according to 247 
relevant guidelines, and appropriate transportation. 248 

4.2 Characterisation of sample 249 

The applicant shall be responsible for ensuring that  the sample is representative of the 250 
material as it appears in the process operated.  251 

NOTE Many unit operations such as extract systems will separate dust into finer fractions than seen in the main 252 
processing equipment and is accounted for when taking the sample. 253 

If the applicant cannot ensure that the sample is representative then sample preparation shall 254 
be carried out to apply worst case conditions as determined by the testing laboratory.  255 

The applicant shall advise the condition of the sample to be tested . This shall include 256 

 257 
– minimum particle size; 258 
– median particle size; 259 
– maximum particle size; 260 
– particle distribution; 261 
– moisture content; and 262 
– method of determination (e.g. Optical methods or sieving) . 263 

If the applicant cannot provide usable data then this shall be  determined separately.  264 
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Any apparent changes noted in the properties of the dust during preparation of the sample, for 265 
example, by sieving or owing to temperature or humidity conditions, shall be stated in the test 266 
report. 267 

4.3 Preparation of sample 268 

If it is not possible to test the sample as received, or if the sample is no longer representative 269 
of the process material then it may be necessary to condition or alter the sample for testing.  270 
This may include 271 

– grinding/sieving; 272 
– drying; and 273 
– humidifying. 274 

NOTE Sample preparation such as grinding and sieving, or drying can alter the material characteristics.  Where 275 
finer fractions are present in a facility it is appropriate to take fractions of less than 63  μm to give the most easily 276 
ignitable mixtures. When the sample is a mixture of substances, the sample preparation can result in a change to 277 
the sample’s composition. 278 

4.4 Test conditions 279 

The tests shall be carried out at standard atmospheric temperature and pressure unless 280 
otherwise specified. 281 

5 Combustible dusts and combustible flyings determination 282 

5.1 Test sequence 283 

The sequence followed for the determination of the material properties of combustible dust  284 
and combustible flyings is given in 5.2, 6 and Figure 1, Figure 2 and Figure 3.  285 

NOTE Refer also to the information referenced in Annex G.  286 

5.2 Tests to determine whether material is a combustible dust or combustible f lying 287 

The following is an outline of the steps that are followed in the process of making the 288 
determination of whether the sample of the material being tested consists of combustible dust 289 
or a combustible flying.  290 

5.2.1 Visual inspection 291 

Make a visual inspection of the test material (by microscope if necessary) to determine 292 
whether the material consists of combustible flyings: 293 

 if the material consists of combustible flyings with dust then continue to test procedure 294 
in Hartmann tube to determine whether the combination of the two is combustible dust 295 

 if the material consists only of combustible flyings then continue to test procedure in 296 
Hartmann tube to determine whether it is combustible flyings  297 

5.2.2 Determine particle distribution 298 

For material which does not contain combustible flyings check the particle size distribution: 299 

 if there are no particles below 500 μm in size then the material is not a combustible dust  300 

 if there are any particles below 500 μm in size then continue to test procedure in 301 
Hartmann tube to determine whether it is a combustible dust 302 

 303 
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