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Fike – Webinar  - Combustible Dust Hazards and Steps to Compliance 
Questions and Answers 

 
How much energy does a mechanical spark have? Is there a threshold when MIE is not affected 
by a mechanical spark?  
Mechanical sparks are small particles, which due to the impact between two objects are torn loose 
from the surface of one of the two colliding objects. The kinetic energy is turned into heat and the 
heating of the particle may cause the particles to become visible. There is no means available to 
measure their energy, the only thing one can measure if they are able to ignite an explosive dust 
cloud. The type of spark is typically categorized by 

 (1) the colliding operation e.g., grinding, friction or single impact,  
(2) materials involved e.g. steel, aluminium and  
(3) the colliding speed e.g. 1 m/s or 5 m/s.  

Per type of spark, one can then investigate which dust clouds they can ignite. The dust cloud is then 
characterized by both MIE (Minimum Ignition Energy) and MIT (Minimum Ignition Temperature): 
the lower the MIE and/or MIT, the easier to ignite by a spark. Below graphs show the results of such 
an investigation for gaseous flammable atmospheres by Ritter (1984) compared to results by 
Konschak and Voigtsberger (1957) and Schulz and Dittmar (1963).  
 

  
 
Little evidence is available for dust explosions, and some believe that the hot surface that often 
goes together with sparks creation may have ignited the dust explosion in reported incidents, 
rather than the sparks themselves. The main risk of a spark itself with combustible dust is that it 
can settle itself in a heap of dust and start a thermal runaway reaction inside the heap which could 
evolve in a smouldering or open fire, which in its turn could initiate a dust explosion. 
 
Is there any type of dust that is not totally combustible, or are they all?  
Yes, there are many dusts that are not combustible. Most dusts however that will burn as a solid 
will deflagrate as a fine particulate.  Earthen soil is non-combustible, rock dust such as limestone, 
quartz and granite are not combustible in dust form.  Sodium chloride, sodium bicarbonate are not 
combustible in dust form along with many other such materials.  If in question, it is best to perform 
a screening test of the material of concern. 
 
Hello, in a case on a project I'm working on, it was found that a sample of petroleum coke dust 
was explosible following the ASTM E1226 test method. This method requires to dry the dust 
sample to below 1% humidity ratio (if I'm correct) to assess the worst-case scenario. My question 
is as follows: the dust to be handled at the plant has a high humidity ratio (between 5-15% 
humidity ratio), so is there a way to establish that an otherwise explosible dust can "become non-
explosive" due to high humidity ratio?  
ASTM recommends reducing the sample moisture content to less than 5% for testing.  This is not 
humidity.  This is not always worst case, it is a specific situation, moisture content less than 5%.  The 
party requesting the test may and should specify what they want.  What they want to test should 
correlate to the purpose of having the test conducted.   
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Most operations cannot, do not, control material moisture concentration in their process and 
consequentially 5% is a good starting point if you have no other specific need.   
Moisture content of a sample can be used as an explosion prevention perimeter if it is certain that 
the moisture content of the material can be maintained throughout the process.  NFPA 664 
identifies “green wood” as a moisture content specific criteria. 
A DHA specific to your processing / handling should provide guidance on a sampling plan to better 
identify what and why to test a particular material. 
 
You're saying that the combustibility of a dust depends on its level of relative humidity. Is there a 
way to determine the minimum moisture level of a dust so that is not combustible?  
In determining the explosibility properties of combustible dust, ASTM recommends reducing the 
sample moisture content to less than 5% for testing.  This is not always the worst case, it is a 
specific situation, moisture content less than 5%.  The party requesting the test may and should 
specify what they want, what they want to test should correlate to the purpose of having the test 
conducted. Atmospheric relative humidity will have little if any effect on explosibility properties, 
sample moisture content may have a significant impact. 
 
In the test lab they pulverize my sample of dust and dry it and make it as a worst-case situation 
and maybe we can realize a conservative assessment that we actually have in our equipment and 
then the analysis may apply very expensive explosion protection devices. So, my question is if it 
will be better to test more samples at different moisture contents and sizes and reflect about 
that.  
Yes, that can be done. Depending on the likelihood that you may not have fully dry dust or fine dust 
at all, reduced dust severity ratings for non-dry, coarser particles can be measured in the lab and 
used as a basis of safety. If there is any doubt if that assumption holds true at all times, it is better to 
be on the conservative side. The dust collector connected to your processing line is often a good 
location to take a dust sample for testing, since it will contain the driest and finest portion of dust in 
your plant. Mind that even if your dust seems coarse, it is typically the finest fraction that becomes 
airborne and contributes to the dust explosion. 
It is highly recommended to perform dust testing in cooperation with an expert (consultant) who 
will indicate the critical areas where dust needs to be collected and will help identify the hazard 
properly. In addition, the same expert can provide advice on the number of necessary tests (Kst, 
MIE, LOC, particle size distribution and others). Finding the correct partner is essential in order to 
assist the end user to comply with all norms and standards, in that case the ones for measuring dust 
explosion characteristics. 
 
Can Zinc metal dust form combustible dust?  
Yes, Zinc dust can form a combustible dust. Recently, on May 11, 2021, a Zinc dust explosion 
occurred at Japanese company Sakai Chemical Industry Company in Fukushima. Four people were 
injured. Three of them suffered burns and the fourth sustained a minor injury. 
 
As fire/ explosion standards have become more stringent, many plant operators claim they do 
not need to act as their equipment is "Grandfathered".  What is the correct response?  
With regards to NFPA each NFPA Standard has a clear retroactivity statement.  This statement 
may change with each new revision of the Standard depending on the significance of the revisions.  
In general, it is to the owners charge to know and apply any retroactive changes required by the 
specific standard.  The retroactivity statement for each NFPA Standard on combustible dust can 
most often be found as Chapter 1.5. The following is from a couple of slides Bruce recently used to 
discuss this topic at a Grain Handling presentation in reference to NFPA 61. 
 
Retroactivity (Paraphrased) 

• The provisions of this standard reflect a consensus of what is necessary to provide an 
acceptable degree of protection from hazards addressed in this standard at time of issue. 
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• Unless otherwise specified provisions shall not apply to facilities, equipment, structures, or 
installations existing or approved prior to the effective date of this standard.  

• Where specified the provisions of this standard shall be retroactive...the AHJ shall be 
permitted to apply any provisions retroactively….to achieve an acceptable degree of risk. 

• When renovating an existing facility, equipment or process, the provisions of this standard 
shall apply to that portion of the facility, equipment, or process.  

• Chapter 7 Dust Hazard Analysis – Applies Retroactive 
• Chapter 8 Management Systems – Applies retroactive 
• AHJ’s are training to current Standards of Practice (most often NFPA 652) 

 
How can we define an explosive atmosphere? 
According to EN ISO/IEC 80079-20-2:2016: Explosive atmospheres Part 20-2: Material 
characteristics – Combustible dusts test methods, Section 7.1. Before performing more specific 
tests, it is sometimes recommended to perform a screening test to determine if the powder sample 
can cause a dust explosion by means of several tests with different dust concentrations in the 
modified Hartmann apparatus. 
 
Is there a dust thickness to define it as explosive atmosphere? 
For organic dusts, the Minimum Explosible dust Concentration or MEC is typically around 50g dust 
in 1 m3 air. A dedicated lab test in the so-called 20L sphere can determine the MEC value for each 
dust type. 
 
'ATEX 95' (2nd (?)sheet 'Examples of Laws') is not correct any longer. Per 20-04-2016 the 
product-directive-name has been changed in Regulation 2014/34/EU 
You are correct. Slide has been updated and is the correct version is found on the Fike website 
 
If your workplace has a significant layer of dust, how do you clean up safely?  
Cleaning must take place in a manner producing as little dust as possible. Coarse and in- 
grained material is picked up by means of scrapers and shovels. If possible, cleaning 
should be wet or damp. No dry sweeping using a broom! Do not blow off dust deposits! Use 
suitable industrial vacuum cleaners. Dust-eliminating equipments must be tested and classified 
according to the European standard EN 60335-2-69 Annex AA. 
 
Is there a date in the horizon for NFPA 660 to be issued?  
As of this date all commodity specific standards have finished their first pass work regarding 
identifying their sections of what can be applied generally to dust and what is specific to their 
commodity.  The correlating committee is working to merge these 100’s of criteria into a single 
Standard expected to become known as NFPA 660.  Once the correlating committee has finished 
its work the compilation will then go back to the individual committee’s as well as the NFPA 
membership for voting and commenting.  This period will include the opportunity for public input 
which will be followed by additional voting with the possibility of introducing what is referred to as 
a NITMAM.  Timing is a speculation, but I do not expect to see an official NFPA 660 document any 
time before summer 2023. 
 
 
Is there a certain classification of the electrical equipment (motors, blowers, agitators, etc) 
required to minimize the potential ignition for dust explosion?  Class II Div 1 or something else? 
Yes, all electrical equipment such as motors, blowers and agitators that are intended to be installed 
in a potentially explosive hazardous location, need a level of protection that prevents they will be 
the cause of an explosion. When intended to be installed in a Class II Div 1 hazardous location, that 
means a location where explosive dust clouds can regularly occur during normal operation, the 
equipment must be dust-ignition-proof, so that dust particles cannot penetrate through its housing 
to the inside, and it must keep its maximum surface temperature below the minimum ignition 
temperature of a dust layer, since it must be anticipated that in such a hazardous location, dust can 



 

This document is only intended to be a guideline and is not applicable to all situations. Information subject to full disclaimer: 
fike.com/disclaimer  

 

settle on the equipment’s surface. The tag plate on the equipment must indicate its suitability for 
the hazardous location, as well as its maximum surface temperature. 
 
A bag filter has zone 22 in the inside, has to be certified for category 1?  
Normally on the outside there is zone 22 and inside 20. If it is 20 on the inside, it needs to be 
certified as category 1. 
 
Where can dusts be tested for combustibility?  
Fike Corporation offers a full service globally recognized testing service for testing dust to 
determine if it is combustible and what the dust’s combustible properties are. 
 
Can we reduce the zone? ex; zone 20 to 21 or no zone?  
Only if measures are taken to reduce the presence of the dust cloud in time. Installation of cleaners 
or dust collectors or dust eliminating equipment according to EN60335-2-69. 
 
Is a material MIT different to the LIT? 
There are three minimum ignition temperatures that could be relevant to prevent dust explosions 
or dust fires: 

• The minimum ignition temperature of a hot surface that is able to put a dust layer of a 
certain thickness, settled on the hot surface, into a thermal runaway situation, evolving in 
smouldering or open fire 

• The minimum ignition temperature of hot air that is able to put a lump of dust material of 
given size and weight that it surrounds, into a thermal runaway situation, evolving in 
smouldering or open fire. This is a useful parameter for ovens and dryers. 

• The minimum ignition temperature of a hot surface that is able to ignite immediately a dust 
cloud that comes into contact into a dust explosion. 

The latter of these three temperatures is typically considerable higher than the first two. 
 
Is there alignment between US (NFPA) standards and European / ISO - ATEX /IECEx standards?  
The philosophy behind all of them is the same. There is no complete alignment, but the 
standardisation groups take into account the publications between organisations. There is a 
tendency to share test results. The truth is that there is a long way to go as ATEX and IECEx are 
younger than NFPA. NFPA is not obligatory as ATEX. IECEx is more similar to ATEX in terms of 
classifications but global, covering electrical equipment. 
 
 
  
 
 
 


