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1. Revise the fourth paragraph of A.9.3.16.5 to read as follows: 

A.9.3.16.5 … 
Circumferential velocities (tip speeds) of up to 10 m/sec can be tolerated during filling a mixer 
that is filled below 70 vol. % if the autoignition temperature (AIT)minimum ignition temperature 
(MIT) of the dust cloud of the solids to be mixed is above the limits given in Table A.9.3.16.5. 

 
2. Revise Table A.9.3.16.5 to read as follows: 

Table A.9.3.16.5 Autoignition Temperature (AIT) LimitsMinimum Ignition Temperature (MIT) 
Limiting Values for Products Filled and Emptied in Mixers While Running 
 
MIE, mJa,b <1 1–3 3–10 10–30 30–100 100–300 300–1000 >1000 
AITMIT, Do not 
Deg°Cc process 530 500 465 430 395 360 325  
 

aMIE determined in accordance with ASTM E2019 with 1 mH inductance in spark discharge circuit. 
Inductance causes the capacitor storing energy to discharge in a protracted manner. 
bThe MIE lies between the highest energy at which ignition fails to occur in 10 successive attempts to 
ignite the dust–air mixture and the lowest energy at which an ignition occurs within 10 successive 
attempts. 
cMIT of a dust cloud determined in a BAM furnace (BAM is the German Federal Institute for Testing of 
Materials in Berlin). The conversion between the MIT measured in a BAM furnace to the MIT measured 
in a Godbert-Greenwald (GG) furnace is  MITGG = 1.1 × MITBAM - 10°C.  
Source: This table is adapted from Table 5-1 of CCPS/AIChE Guidelines for Safe Handling of Powders 
and Bulk Solids. 
 

 
Substantiation:  Annex A 9.3.16.5 provides guidance for determination with regard to whether or 
not an explosion hazard exists inside of Mixers and Blenders. This Annex references CCPS/AIChE 
Guidelines for Safe Handling of Powders and that Bulk Solids. Chapter 5.3.2. The Annex states that 
circumferential velocities (tip speeds) of up to 10 m/s can be tolerated during filling a mixer that is 
filled below 70 vol. % if the autoignition temperature (AIT) of the solids to be mixed is above the 
limits given in Table A.9.3.16.5. The data from this table is excerpted directly from the CCPS 
guideline; however, the table fails to specify what type of spark discharge was used to determine 
the minimum ignition energy (MIE), as well as what type of furnace (BAM) was used to produce 
the AIT values. As a final note, Table 5-1 in Chapter 5.3.2 of the CCPS guidance document 
includes a scenario where MIE is less than 1 mJ. In this instance, guidance is given as follows, “do 
not process”. This portion of the table was also omitted in the NFPA 61 Annex Table.  
 



It has been well established that testing for MIE using an inductive energy circuit will often produce 
values that are less than the MIE values determined using a strictly capacitive spark discharge 
circuit. Although the energy produced by both circuits is equivalent, the duration of the spark 
generated in the inductive circuit is longer and this can lead to lower reported values. It is DEKRA's 
experience in conducting MIE tests using both types of circuits that, in some cases, MIE values 
using the inductive type circuit can be an order of magnitude or more, lower in value. ASTM E 2019 
- Standard Test Method for Minimum Ignition Energy of a Dust Cloud in Air recognizes this, as 
well, Section 7.2.3 States, “NOTE 4 -Almost all electrostatic discharges in plant installations are 
capacitive with negligible inductance. It has been found that for equal stored energies many dusts 
can be ignited more easily when a resistor or an inductance is placed in the discharge circuit to 
create longer duration sparks. Ideally, the MIE should correspond to circuits whose discharge 
duration has been optimized for the dust in question using, for example, an inductance.”  
 
With regard to the AIT values reported in the Annex table, it is also well known that testing in 
the BAM oven will typically produce a lower result when compared to testing in other 
furnaces/ovens, such as the Godbert-Greenwald (GG) furnace used by many laboratories, 
including DEKRA, to determine AIT properties. ASTM E1491, Standard Test Method for 
Minimum Autoignition Temperature (MAIT) of Dust Clouds also recognizes this. Table 1 of this 
Standard lists MAIT data for six different powders tested in four different types of 
furnaces/Ovens. BAM oven data is always lower than data reported by testing in the GG furnace. 
This is because the BAM oven, by its very nature, is enclosed resulting in more efficient heat 
transfer.  
 

 
 
By not including the references in the NFPA 61 Annex Table A.9.3.16.5, readers may draw 
inaccurate conclusions with respect to the intent of the Table, if the data that they are using was not 
generated using an inductive spark energy source (MIE) or the BAM (AIT) oven. The conclusions 
could lead to a false sense of security. For example, a hypothetical case with a dust with AIT of 
460°C, as determined by testing in the G-G furnace, and MIE of 100 mJ, as determined by testing 
using a capacitively discharged energy circuit. This same dust tested for AIT in the BAM oven 
yields an AIT value of 410°C and an MIE of 10 mJ, tested using an inductive spark energy circuit.  
 
Using the current NFPA 61 Annex Table A.9.3.16.5, for guidance, suggests that, if the AIT is 
greater than 395°C, an explosion hazard will not exist. Incorporating the MIE and AIT data, given 
the guidance in Table 5-1 of the CCPS document, would indicate that the powder, with an MIE of 
10 mJ (inductive spark circuit) would have to have an AIT of at least 500°C (BAM oven). Since the 
AIT(BAM) of the powder is only 420°C, an explosion hazard will exist, where it is being mixed or 
blended and the fill capacity is less than 70%.  
 



It is recommended that the current Annex Table A.9.3.16.5 be replaced with Table 5-1 from the 
CCPS guideline document, including the important notes with regard to test conditions.  

Replacement of the table will ensure that the data is not misinterpreted, which could lead to 
erroneous conclusions with regard to potential explosion hazards inside of blending and mixing 
equipment. 

As the “autoignition temperature (AIT)” of the dust cloud is not defined or used elsewhere in the 
Standard, this should be replaced by the generally accepted term of “minimum ignition temperature 
(MIT)” of the dust cloud both in Table A.9.3.16.5 and the fourth paragraph of A.9.3.16.5.  

Emergency Nature:  The standard contains an error or an omission that was overlooked during the 
regular revision process.  The proposed TIA intends to correct a previously unknown existing 
hazard.   

Use of the current NFPA 61 Annex Table A.9.3.16.5 allows for the potential of misinterpretation of 
whether or not an explosion hazard exists inside of Blending and Mixing Equipment. It is 
recommended that the current Annex Table A.9.3.16.5 be replaced with Table 5-1 from the CCPS 
guideline document, including the important notes with regard to test conditions.  

Replacement of the table will ensure that the data is not misinterpreted, which could lead to 
erroneous conclusions with regard to potential explosion hazards inside of blending and mixing 
equipment. 

Anyone may submit a comment by the closing date indicated above.  Please identify the TIA 
number and forward to the Secretary, Standards Council.      SUBMIT A COMMENT 
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