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This contribution note from the French explosives and pyrotechnics manufacturers association (SFEPA) 
follows the call for contributions sent to us by DG Grow of the European Commission concerning the 
possibility of applying for an extension of the existing exemption authorizing the use lead diazide, lead 
styphnate, lead dipicramate, orange lead (lead tetroxide), lead dioxide in electric and electronic initiators 
of explosives for civil (professional) use and barium chromate in long time pyrotechnic delay charges of 
electric initiators of explosives for civil (professional) use 

This exemption, adopted by Delegated Directive 2021/647, is included in Annex III of Directive 
2011/65/EU of the European Parliament and of the Council of 8 June 2011 on the restriction of the use 
of certain hazardous substances in electrical and electronic equipment. It bears the entry number 45. It 
expires on 20 April 2026. 

The purpose of this contribution is to summarize the main issues requiring the extension of this 
exemption for the French civil pyrotechnics industry, represented by SFEPA. 

SFEPA, founded in 1919, brings together almost all the players in the French industrial pyrotechnics 
areas, with annual sales of nearly €20 billion, more than 55,000 employees and more than 70 SEVESO 
high threshold sites (> 10% of the total number in France).  

SFEPA works on subjects of common or specific interest in the following regulatory and standards areas: 
industrial safety, security, the marketing of explosive and pyrotechnic products, the use of explosive and 
pyrotechnic products, the transport of Class 1 dangerous goods, Reach and CLP as applIEE to 
explosives. 

SFEPA represents the profession in dealings with the French and European authorities during the 
drafting and consultation phases of new texts or regulatory changes affecting its members' activities. 
SFEPA participates in the development of French and international standards. 

This contribution note will be completed by each member company making use of and requiring an 
extension to this exemption, which will send an individual extension request directly to the European 
Commission, with detailed justification specific to its activity. 

In the rest of this document, we will discuss :  

• Technical description of the exemption request  

o Description of the applications concerned 

o What is the function of the substance in these applications? 

• Substitution process: difficulties and state of progress 

• Economic impact assessment 
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1. TECHNICAL DESCRIPTION OF THE EXEMPTION REQUEST 

 

1.1. Description of the applications concerned  

Which substances : 

• in electrical and electronic pyrotechnic initiators for civil (professional) use 

• lead diazide 

• lead styphnate 

• lead dipicramate 

• orange lead (lead tetraoxide) 

• lead dioxide 

• in pyrotechnic delay charges 

• barium chromate  

In which products and for which applications: 

In accordance with the definition of "electrical and electronic equipment" or "EEE" in Article 3(1) of 
the RoHS II Directive, the following electrical and electronic initiators (hereinafter referred to as 
"IEE") are covered by this Directive: 

• assembled electrical initiator/detonator 

• initiator/assembled electronic detonator 

IEE s are mainly used in the following civil applications:  

✓ extraction of minerals and fossil fuels 

✓ digging tunnels 

✓ building and securing road and rail infrastructure 

✓ securing ski areas against avalanches (such as snow arrows) 

✓ pyrotechnic shows 

✓ making rail transport safer (claw firecrackers) 

✓ anti-intrusion solutions for private and professional customers 

✓ fire safety 
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How much of this substance is used 

It is extremely difficult to quantify the quantities of Lead contained, mainly because of the 
undetectable quantities of these substances in the final product. 

So even if the quantities of end products containing these substances and which are placed on the 
market are significant, the volumes of substances remain low for our industry compared with certain 
other applications. 

Waste treatment :  

During operation, the IEE is completely destroyed. This is because lead is a component of the 
primary explosive or pyrotechnic composition which will be completely consumed during operation 
of the IEE. This means that there is no waste that can be reused, recycled or treated. 

 

1.2. What is the function of the substance in these applications? 
 

• Primary explosives contain lead compounds capable of undergoing a very rapid transition from 
explosive combustion to detonation, in extremely short timescales (10-6 s) and in very small 
quantities (mg). These substances are highly sensitive to external stimuli and must therefore be 
subject to strict safety conditions during manufacture and handling. They include: lead tetroxide, 
lead diazide, lead styphnate, etc. 

• Primary explosive charges are lead-based explosives enriched with other chemicals which 
increase, for example, the sensitivity of the explosive (sensitizer) or the oxygen balance of the 
explosive charges (lead-based oxidizers). 

• Pyrotechnic charges are mechanical mixtures of substances (combustibles, oxidants based on 

binding lead compounds or other auxiliary substances) which, after appropriate initiation, react 
exothermically. Pyrotechnic charges are used in initiators to obtain a time lag between initiation 
and the effect of the system. 

 

2. SUBSTITUTION PROCESS: DIFFICULTIES and STATUS OF PROGRESS 

2.1. Difficulties  
 
For primary explosives and primary explosive charges :  

Lead-based primary explosives have been and are still widely used (lead tetroxide, lead diazide, lead 
styphnate, lead azide, lead trinitroresorcinate or lead picraminate). Primary explosives are the basic 
compounds for the production of IEEs, and the criteria for selecting suitable substitutes for primary 
explosives are based on the requirements of existing and proven manufacturing technology from the 
point of view of protecting human health and safety.  
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In general, the basic criteria for selecting possible substitutes are as follows: 

• Good priming force 

• Good thermal stability 

• Low sensitivity to external aggression 

The substitute will also have to be assessed in terms of its environmental impact. 
 
For pyrotechnic charges  

Since pyrotechnic charges are mixtures of substances with different properties (oxidizers, combustibles, 
binders, stabilizers, phlegmatizers, etc.), lead-based substitutes must meet a broader set of criteria in 
order to fully replace the lead compounds currently in use. 

In general, the basic criteria for selecting possible substitutes are as follows:  

• the proportions of the various components, 

• humidity, 

• purity, 

• particle size, 

• specific surface, 

• crystalline modification, 

• responsiveness. 

 

In addition to these properties, the manufacturing technology itself and the raw material pre-treatment 
technology play an important role in the selection of the substitutes tested. 

IEE production technology is extremely dangerous, as it mainly uses explosive and pyrotechnic 
substances (substances that are highly sensitive to external stimuli). The substitutes tested for 
explosives and pyrotechnics must be handled according to rigorous criteria and their physicochemical 
properties must be well described and documented in order to prevent or at least mitigate the risks 
arising from handling these substances and mixtures. The substitutes selected must therefore be fully 
compatible with the various IEE components in order to limit undesirable explosions and risks to human 
health. 

 

2.2. State of progress 

For many years, on the basis of literature searches and initial tests of physicochemical parameters, the 
following compounds have been selected as possible substitutes: 

For primary explosives and explosive charges  

• derivatives with a high nitrogen content and their salts  

• Heterocyclic derivatives and their salts  

• complex nitrogen compounds  
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• amino compounds  

 

For pyrotechnic charges :  

• oxides and peroxides 

• heavy metal compounds 

• inorganic nitrogen compounds 

• heavy metal salts 

 

Researching and testing new substitutes for the lead compounds used in the production of explosives 
initiators is a very time-consuming process, particularly from the point of view of strict criteria, and some 
of the results, despite many years of study and testing, are still uncertain.  

This process is also being lengthened because of the requirements linked to the application of the 
REACH regulation. 

In addition, some of the fields of use of the explosives and pyrotechnic products concerned require 
technical qualifications for products using IEEs, particularly for sensitive uses. Modifying components 
such as IEEs will therefore result in a new application for qualification, which may take several months 
or even several years, with significant associated costs. 

The use of lead substitutes in the pyrotechnics industry has increased since 2021, but there are still 
certain applications - requiring a high degree of precision or in particularly harsh environments, for 
example - for which research and testing of substitutes will take at least several more years.  

Given the issues surrounding the safety and performance of explosives and pyrotechnic products, it is 
important that manufacturers are given sufficient additional time to continue their substitution work. 

 

3. ECONOMIC IMPACT ASSESSMENT 

The number of IEEs placed on the European market is extremely high, running into tens or even 
hundreds of millions of units. 

Within the scope of our professional organization, some companies still generate almost 40% of their 
sales from explosives or pyrotechnic products containing lead, which are part of IEEs. 

French companies have invested in R&D programs worth tens of millions of euros, which have a 
significant impact on the added value of the final product. 

By 20 April 2026, the end of the exemption period under entry 45, not all explosives and pyrotechnic 
products will be completely lead-free. A ban on the use of lead diazide, lead styphnate, lead dipicramate, 
orange lead (lead tetraoxide), lead dioxide in electrical and electronic pyrotechnic initiators for civil 
(professional) use, and barium chromate in pyrotechnic delay charges in electrical pyrotechnic initiators 
for civil use would make it impossible to market a significant proportion of the IEEs sold and used each 
year in the European Union. This would result in a number of supply disruptions that would cause major 
difficulties for the fields of activity in which they are used, which are often very important for economic 
activity and personal safety in the European Union (see chapter 1.1 of this contribution note).  
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4. CONCLUSION 

Taking into account all the technical elements detailed in this contribution, it seems essential and 
indispensable for SFEPA, in order to maintain stable supplies of these components, to support 
the request to extend the existing exemption authorizing the use of lead diazide, lead styphnate, 
lead dipicramate, lead orange (lead tetraoxide), lead dioxide in electrical and electronic pyrotechnic 
initiators for civil (professional) use, and barium chromate in pyrotechnic delay charges in electrical 
pyrotechnic initiators for civil (professional) use beyond 20 April 2026 for a period of 5 years. 

This request should be completed by each member company using and having required an extension 
of this exemption, which will send, individually and directly to the European Commission, a request for 
extension with detailed justifications specific to its activity. 


