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Smoke and Toxicity – Chartek 7 

 

Typical Testing Methods 

Currently there are numerous testing methods that are used to derive an approximation of the volume 

and toxicity of the smoke generated from fire protection materials. Some of these methods may be 

generic test methods that are not directly relevant to reactive coatings; however International Paint has 

tested to all required test methods that are considered as necessary all over the globe.  

It is widely accepted and enforced by the authors of the majority of the above standards to include a 

statement in the test reports, that the results of tests provide a means of comparative assessment of 

similar products. It does not model a real fire situation and the results cannot be used to describe the fire 

hazard of materials under actual fire conditions since it will be a more complex phenomenon with more 

materials involved and further chemical reactions that cannot be predicted for all possible scenarios. 

However, these guidance regarding an acceptable limit for safe working can be found in IMO, Ministry of 

Defence (UK) and ASTM documents which can be referenced in specification documents.  

Limits set by NIOSH could be viewed as more appropriate as the limits were determined based on 

quantitative toxological studies derived from live testing and are could be considered more reliable. 

 

Toxicity Testing 

The toxicity of the fumes produced during the thermal decomposition of Chartek 7 has been measured in 

accordance with internationally accepted standards. Furthermore, the limits to the toxicity of these fumes 

have been compared to acceptable limits set up by the industry as well as NIOSH.  

The National Institute for Occupational Health and Safety (NIOSH) is the United States federal agency 

responsible for conducting research and making recommendations for the prevention of work-related 

injury and illness and follow very strict regulations for employee exposure to dangerous substances. The 

“IDLH limit” values that will be presented in the following table correspond to the concentration of gas in 

the atmosphere over an exposure time of 30 minutes is Immediately Dangerous to Life and Health 

(IDLH). As stated earlier, these values were derived from live testing and are considered reliable. 
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IMO 61 (67) 

Limit NIOSH Limit 

Chartek 7 

Measured 

(ppm) (ppm) (ppm) 

Carbon monoxide 1450 1223 496 

Hydrogen 

Cyanide 140 50 23 

Nitrous fumes 350 20-100* 23 

Table 1 – Comparison of toxicity limits vs. actual 

 

* Nitrous fumes are expected to be a mix of Nitrogen Oxide and Nitrogen Dioxide.  

It is difficult to accurately separate Nitrogen oxides from each other analytically. In real life scenarios you 

end up with a mixture. This mixture will be mostly made up of NO and NO2. IDLH Limit for NO is 100ppm 

whereas for NO2 is 20ppm.  It is a fair assumption that for most real life situations the NIOSH limit for the 

nitrogen oxide mixture will be greater than 23.  Compliance of Chartek 7 to these limits shows how 

appropriate the product is to all off-shore scenarios. 

Materials contributing mostly to toxicity limits are listed in the table above.    

When compared to the toxicity limits set out by IMO 61(67), the measured results from testing Chartek 7 

where significantly lower than the limits showing compliance with the resolution.  This shows that from a 

toxicity view point Chartek 7 is suitable for all off-shore scenarios 

Chartek 7’s measured toxicity index of less than 5, when tested to UK Defence Standards (formerly 

known as Naval Engineering Standards) meets the criteria of Defence Standard 07-247. Defence 

standard 02-713 does not have clear pass/fail criteria The output is a unit-less index number, which is 

subsequently compared to a set of values depending on the material’s intended use.  

Chartek 7 successfully meets the required criteria set out both from the Industry and NIOSH. This implies 

that Chartek 7 is suitable for all offshore requirements. 
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Smoke Testing 

During a fire, intumescents do produce smoke. It is an industrial requirement to limit the generation of 

such smoke for products used in fire hazard zones.  

Specifically, Chartek 7 has been tested to the UK Defence Standard 02-711 with regard to smoke 

generation. Once again, this test does not set out pass/fail criteria and the requirements are found in the 

Defence Standard 07-247.  Chartek 7 meets all the requirements with a smoke index less than 50. 

Furthermore, Chartek 7 has been tested for smoke generation according to the American Society of 

Testing Materials ASTM E84. This test protocol does not cover toxicity; however it assesses smoke 

generation in the event of a fire. The standard is primarily utilised to verify the suitability of materials for 

the structural steel of high rise buildings.  Chartek 7 shows a smoke developed index of 131 according to 

ASTM E84, well below the limit of 450 set by the NFPA101 code. 

 

Spread of Flame  

Flame spread or surface burning characteristics rating is a ranking derived by laboratory standard test 

methodology of a material's propensity to burn rapidly and spread flames. There are several 

standardized methods of determining flame spread. Chartek 7 was tested in accordance with:  

 ASTM E84: Standard Test Method for Surface Burning Characteristics of Building Materials  

Chartek 7 has been classified as:  

 Class A(1) for ASTM E84 

 

Statement 

Not all epoxy intumescent in the market produce the same quantity of smoke and toxicity of species 

generated. Chartek 7 has been tested and has received third party approval showing that it does meet 

certain requirements set by the industry in relation to smoke and toxicity. 

Chartek 7 has successfully met criteria set out by the industry regarding smoke generation and the 

toxicity of the produced smoke. 


