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	Background:

In clause 5.6.2, “Temperature for small components for Group I and Group II”, of IEC 60079-11:2011, it is stated that:

Requirements for temperatures of small components used in Group I or Group II equipment are provided in the small component temperature for Group I or Group II electrical equipment requirements of IEC 60079-0 and the test requirements are provided in the small component ignition test of IEC 60079-0.  
The 5 K and 10 K margin of safety required by the maximum surface temperature requirements of IEC 60079-0 does not apply to the maximum surface temperature values, 200 °C, 275 °C and 950 °C shown in the table for the assessment of temperature classification according to component size at 40 °C ambient temperature in IEC 60079-0.

NOTE   Where a catalytic or other chemical reaction can result specialist advice should be sought. 

According to the experience testing of thermocatalytic sensors with Ex ia IIC marking with a platinum sensing element without the protective grid in the homogeneous explosive testing mixture of between 22,5% and 23,5 % v/v diethyl ether and air, small component temperature testing is not recommended   sufficient to confirm explosion safety, as such testing does not take into account thermocatalytic reactions. 
It has been shown by the experiments that, under specific conditions, heating of the sensing element in hydrogen-air mixture causes an explosion even with switched off power. 
The specific experimental conditions that resulted in ignition involved:

1. Removal of the protective grid from the sensing element

2. Flowing a mixture of 21,0% v/v hydrogen and air across the sensing element after exposing this sensing element to the flow of a mixture of 35,0% v/v hydrogen and air.
Ignition resulted under the above conditions both when the sensing element was under power, and when no power was applied.

Note: No ignition resulted when flowing a mixture of 35,0% v/v hydrogen and air across the element, but heating and glowing of the element was observed. Also, no ignition resulted when the protective grid was not removed, even when the mixture sequencing involving 21,0% v/v hydrogen and air was involved.
Question:  
Is it sufficient to test thermocatalytic sensor (with a platinum sensing element intended to be used in gas analyzers, including those with flow boosters) with Ex ia IIC marking according to IEC 60079-0 as a small component in mixture of between 22,5% and 23,5 % v/v diethyl ether and air?
Answer:  
Note: First, it needs to be understood that there are no known reports of explosions in the field due to thermocatalytic reactions from gas analyzer sensing elements.  Further, the issue of thermocatalytic reactions is only mentioned in IEC 60079-11:2011 as an Informative Note.

Hazards associated with thermocatalytic reactions are a concern that should be considered. As stated in the Background above, sensors with a platinum sensing element and with the protective grid removed from the sensing element have been shown to ignite a mixture of 21,0% v/v hydrogen and air flowing across the sensing element after the sensing element was exposed to a flowing mixture of 35,0% v/v hydrogen and air. This phenomenon is due to the development of autocatalysis reaction, even without any power supply.

Due to this concern, use of type of protection “ia” for personal, portable, transportable or fixed combustible gas detectors in which autocatalytic reactions may occur should be avoided for Group I (only for underground mines where hydrogen could present) and Group IIC and IIB+H2 applications where viable alternatives exist. Examples of such alternative types of protection are as follows:

“Ex da I Мa” or “Ех da IIC Ga” based on a compliant design for portable combustible gas detectors in accordance with IEC 60079-1:2014.
As the phenomenon of autocatalysis on thermocatalytic sensors could also take place in the mixtures with hydrogen in underground mines on combustible gas detectors with EPL Mb and on combustible gas detectors with EPL Gb or Gc, alternative types of protection should similarly be considered.
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