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Exemption Request Form 

1 Name and contact details 
Name and contact details of the applicant: 

Company: AUSTIN DETONATOR s.r.o. 

Tel. +420 734 523 608 

Name: Ing. Roman Vala, MBA 

E-mail: roman.vala@austin.cz 

Function: Technical Director / Proxy 
Address: Jasenice 712, 755 01 Vsetín, Czech Republic 

The company is the co-owner of companies AUSTIN DETONATOR ASSEMBLY s.r.o. and AUSTIN 
DETONATOR ELECTRONICS s.r.o. (hereinafter “AUSTIN DETONATOR”). 

The company is a member of FEEM (Federation of European Explosives Manufactures). 

 

 

Date of submission:  

 

 

       ------------------------------------------------------------- 

     Ing. Roman Vala, MBA. 
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2 Reason for application 
Please indicate where relevant: 

 Request for new exemption in: 

 Request for amendment of existing exemption in 

 Request for extension of existing exemption in 

 Request for deletion of existing exemption in: 

 Provision of information referring to an existing specific exemption in: 

   Annex III    Annex IV 

No. of exemption in Annex III or IV where applicable: 45 

Proposed or existing wording: 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 

Duration where applicable:       

The Austin Detonator applies for the renewal of the current exemption no 45 according to Article 5(1) 
of Directive 2011/65/ES (RoHS) for the use of lead diazide (EC 236-542-1, CAS 13424-46-9) as a primary 
explosive in electric and electronic detonators of explosives for civil (professional use) and the use of 
barium chromate (EC 233-660-5, CAS 10294-40-3) in mid- and long-time pyrotechnic delay charges of 
electric detonators for civil (professional) use (section 4) for respective maximum validity periods 
foreseen in the RoHS Directive (as amended).  

In the case of the use of lead as a primary explosive on a mass production scale in the Austin Detonator, 
two possible options for the replacement of Pb were studied: 

a) Replacement of lead diazide used as the primary explosive in electric detonators by new 
technology (primary free detonators, PFD), 

b) Replacement of lead diazide in some special detonators by other primary explosives. 

Based on the results described in chapter 4.3.3, the possible substitutes of lead diazide used as a primary 
explosive in the electric and electronic detonators produced by the Austin Detonator have already been 
developed. However, all laboratory tests are still ongoing, and detailed research and development 
activities related to the smooth replacement, mass production of detonators in the Austin Detonator, 
and implementation in professional use require more time. It is also necessary to consider the hazardous 
properties of the tested alternatives, the hazardous procedure of detonator manufacture, and the safety 
of workers and professional users. Untested products can cause severe and fatal damage. All these 
activities are beyond the timeframe of the current exemption no 45, and the prolongation of this 
exemption does ensure the development of the safe and technically suitable replacement of lead diazide 
used as a primary explosive. 

In the case of barium chromate, a technically and economically suitable alternative has already been 
developed, especially for mid- and long-term delay detonators. However, the timeframe for 
replacement barium chromate is beyond the timeframe of the current exemption no 45. The 
prolongation of this exemption does ensure mass production in the Austin Detonator and the 
implementation of the new alternative in the professional use. 
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3 Summary of the exemption request 
The Austin Detonator has been researching alternatives for Pb and Cr6+ compounds for decades. 

Since 2016, suitable alternatives for the substances below used in electric and electronic detonators 
have been successfully developed.  

a) Lead styphnate (EC: 239-290-0, CAS: 15245-44-0) 

b) Lead dipicramate (EC: n/a, CAS: n/a) 

c) Orange lead (EC: 215-235-6, CAS: 1314-41-6) 

d) Lead dioxide (EC: 215-174-5, CAS: 1309-60-0) 

In the case of the use of lead as a primary explosive on a mass production scale in the Austin Detonator, 
two possible options for replacement of Pb were studied: 

a) Replacement of lead diazide used as the primary explosive in electric detonators by new 
technology (primary free detonators, PFD), 

b) Replacement of lead diazide in some special detonators by other primary explosives. 

Based on the results described in chapter 4.3.3, the possible substitutes of lead diazide used as a primary 
explosive in the electric and electronic detonators produced by the Austin Detonator have already been 
developed. However, all laboratory tests are still ongoing, and detailed research and development 
activities related to the smooth replacement, mass production of detonators in the Austin Detonator, 
and implementation in professional use require more time. It is also necessary to consider the hazardous 
properties of the tested alternatives, the hazardous procedure of detonator manufacture, and the safety 
of workers and professional users.  Untested products can cause severe and fatal damage. All these 
activities are beyond the timeframe of the current exemption no 45, and the prolongation of this 
exemption does ensure the development of the safe and technically suitable replacement of lead diazide 
used as a primary explosive. 

In the case of barium chromate, a technically and economically suitable alternative has already been 
developed, especially for mid- and long-term delay detonators. However, the timeframe for 
replacement barium chromate is beyond the timeframe of the current exemption no 45. The 
prolongation of this exemption does ensure mass production in the Austin Detonator and the 
implementation of the new alternative in the professional use. 

Considering the economic and social impacts, the stoppage of electric and electronic detonators can 
affect the EU market, manufacturers, and citizens as the full production capacity within the EU of new 
products, which would replace them, does not exist at present. Thanks to their wide use, these 
detonators can be used in many different applications and industries, such as construction, on-the-
ground/underground mining, geological research, and oil and gas extraction. Some detonators can be 
useful for exploring and developing CO2 storage sites. 

Based on the information above, extending the current exemption no 45 (in the wording of this request) 
is necessary because of the several reasons: 

1) To prevent the stoppage of the EU market and its unique uses 

2) Time required for the smooth replacement of lead diazide by the proper alternative concerning 
the safety and protection of workers and users 

3) Time for the replacement of barium chromate by the developed alternative, mass production 
and implementation in the professional use 
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4 Technical description of the exemption request/revocation request 

4.1 Description of concerned application 

4.1.1 List of relevant Annex II categories for this exemption 

 1   2   3   4   5   
 

 6   7   8   9   10   11  

4.1.2 Please specify if an application is in use in other categories to which the exemption 
request does not refer 

According to Article 5(1)(a) of the RoHS Directive as amended, the application covered by this renewal 
of exemption no 45 is not used in other categories.  

4.1.3 To which EEE is the exemption request/information relevant? 

This exemption renewal is relevant to the following electric and electronic initiators (hereinafter “EEI”): 

1) Assembled electric detonators (hereinafter “AED”) 

2) Assembled electronic detonators (hereinafter “AELD”) 

4.1.4 Name of applications or product 

As described in the original exemption, electric and electronic detonators are used in many different 
fields. The overview is summarised in Table 1. 

Table 1 Field of application of electric and electronic detonators 

 Electric detonators Electronic detonators 

Building stone   

Ores   

Rock-salt   
Oil and Gas   
Precious metals   

Constructions of tunnels   

Demolition of chimneys   
Demolition of buildings   

Geological Research   
Cleaning of deposits of power and 
heating plants 

  

Components of an integrated 
rescue system 

  

Due to the cessation of the production of electric detonators for extraction of fossil fuels (in particular 
coal), this use is not included in the renewal of exemption no 45 in Annex II of Directive 2011/65/EU as 
amended. 
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4.1.5 Please specify for equipment of categories 8 and 9 

The request exemption will be applied in 

 monitoring and control instruments in the industry 

 in-vitro diagnostics 

 other medical devices or other monitoring and control instruments than those in the industry 

4.1.6 Which of the six substances is used in the application/product? 

 Pb   Cd   Hg   Cr-VI  PBB   PBDE 

4.1.7 Function of the substance 

4.1.7.1 Lead and its compounds 

The lead (Pb) compounds are presented in the following components of electric and electronic 
detonators: 

1) Assembled electric detonators (delayed or instantaneous) 

• As (pyrotechnic) delay charge1 (in delayed detonators) and primary explosives2 inside 
elemented caps3 

2) Assembled electronic detonators 

• As primary explosives2 inside elemented caps4 

The Pb compounds carry out different functions: 

a) Oxidising agents in the case of the (pyrotechnic) delay charge1 

b) Explosives in the case of primary explosives2 

The detailed description is represented in Figure 1 and Figure 2. 

 
1 Pyrotechnic delay charge(s) are mechanical mixtures (combustibles, oxidants based on the lead and Cr6+ compounds, binders or other auxiliary 
substances), which react exothermically after the appropriate initiation. The pyrotechnic charges are used in the initiators to obtain a time gap 
between the initiation and the effect of the system. 
2 Primary explosives are based on lead compounds capable of a very rapid transition from burning to detonation at very short times (10-6 s) 
and in small volumes (mg). These substances are very sensitive to external stimuli. Therefore, strict safety conditions must be followed during 
manufacture and handling.  
3 Elemented cap is a basic component of electric detonators, and contains pyrotechnic delay charge, primary and base charge (secondary-high 
explosives). In case of electric delay detonators, in case of instantaneous detonators contains only primary and base charge. 
4 Elemented cap is a basic component of electronic detonators, and contains primary and base charge.  
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4.1.8 Content of substance in homogeneous material (% weight) 

According to Annex I of the RoHS Directive, as amended, it is forbidden to place on the EU market all 
EEEs which contain Pb and Cr6+ in a concentration of more than 0,1 % (w/w).  

In the case of detonator manufacture, the content of these substances is several times higher in pure 
chemicals, explosives and mixtures. Therefore, it is impossible to reach the maximum limits for the 
maximum concentration of Pb and Cr6+ tolerated in homogenous materials according to Annex II of the 
RoHS Directive as amended.  

The content of Pb and Cr6+ compounds used in detonator manufacture is summarised in the following 
table (Table 2). These values represent the average amount of Pb in lead diazide, respectively, and the 
average amount of Cr6+ in barium chromate. 

The average amount of Pb in one piece of electric detonator is 0,071 g Pb/pc (detonator up to 1000 ms), 
respectively 0,715 g Pb/pc (detonators above 1000 ms). The average amount of Pb for electronic 
detonators is 0,043 g Pb/pc.  

In the case of Cr6+ compounds, the average amount of Cr6+ in one piece of the electric detonator is 
0,41 g Cr6+/pc. 

 

   

  

  

4.1.9 Name of material/component 

Assembled electric and electronic detonators, including primary explosives2 and (pyrotechnic) delay 
charge1. 

4.1.10 Environmental Assessment 

LCA:   Yes 

  No 

As described in the original application for exemption, LCA of Pb and Cr6+ and their compounds 
contained in EEI cannot be assessed, primarily due to the undetectable volumes of these substances 
in the final product. LCA has not been carried out because an explosion destroys all their components. 
After the explosion, there were only trace amounts of Pb and Cr6+ compounds that were not 
detectable by sensitive analytical methods and did not cause the contamination of extracted raw 
materials. In general, using electric or electronic detonators for professional use does not pose any 
risk from the point of view of a threat to the environment or human health. 
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4.2 In which material and/or components is the RoHS-regulated substance used for 
which you request the exemption or revocation? What is the function of this 
material or component? 

As described in chapters 4.1.4 and 4.1.7, Pb and Cr6+ and their compounds are contained in the 
assembled electronic and electric detonators and the relevant components. The function of the 
individual detonators and these components is described in the appropriate subchapters.  

4.2.1 Assembled electric detonator 

The assembled electric detonator (hereinafter “AED”) consists of an electric fusehead with leading wires 
and an elemented cap3 (with (pyrotechnic) delay charge1, primary explosive charge5 (primary 
explosives2) and base charge (secondary high-explosives)). 

4.2.1.1 Function of assembled electric detonator 

The electric energy is fed into the electric fusehead via the leading wires at the electric fusehead. Then, 
ignite a small number of pyrotechnic compounds when an electrical current heats the bridge wire, 
causing an intense flame (Figure 3, Letter A). From the fusehead header, the flame will flare on the 
(pyrotechnic) delay charge1. The delay charge burns with a defined time step and initiates the primary 
explosive (Figure 3, Letter B). In the case of an instantaneous detonator, a flame from the fusehead 
initiates the primary explosive directly. The detonation wave initiates the base charge of the detonator 
(Figure 3, letter C). The base charge of the detonator rapidly accelerates and generates a strong shock 
wave, which subsequently initiates an industrial explosive (Figure 3, Letter D). 

 
Figure 3  Principle of electric detonator function: A) fusehead ignition, B) the (pyrotechnic) delay charge 

ignition and primary charge initiation and acceleration, C) initiation of base charge, D) 
detonator explosion and initiation of industrial explosive 

4.2.2 Assembled electronic detonator 

The assembled electronic detonators (hereinafter “AELD”) are structurally similar to the assembled 
electric detonators. The AELD consist of an electronic initiation module6 (EIM) instead of a pyrotechnic 
delay charge1 used in electric detonators, the electric igniter, the primary explosive charge5 and the base 
charge. 

 
5 Primary explosive charges are Pb-based explosives supplemented by other substances increasing e.g. the sensitivity of the explosives 
(sensitisers) or the oxygen balance of the blasting charges (Pb-based oxidants). 
6 Electronic Initiation Module (EIM) is a small printed circuit containing a microchip and a capacitor.  
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4.2.2.1 Function of assembled electronic detonator 

The leading wires are used to communicate with the EIM6 and to transmit electric energy. The EIM6 
controls the function of the entire detonator, i.e. the delay time, communication, control and firing. 
Using a specific device (so-called Logger), the EIM6 is programmed to release at the specified time the 
energy stored in the capacitor in the EIM6. The power is delivered to capacitors using a specific device 
(so-called Blasting Machine). The electric current then passes through the fusehead to produce an 
intense flame. The resulting flame ignites the primary explosive charge5. Ignition and explosion of the 
primary explosive charge5 causes the explosion of the secondary charge of the AELD and then 
subsequently initiates industrial explosives. The scheme of assembled electronic detonator is shown in 
Figure 2. 

4.3 What are the particular characteristics and functions of the RoHS-regulated 
substance that require its use in this material or component? 

Even before adopting the RoHS Directive in 2003, Austin Detonator had endeavoured to find alternatives 
for Pb and Cr6+ compounds. These research and development projects focus on finding technical 
alternatives which can allow the substitution of Pb and Cr6+ compounds in the following components: 

a) Primary explosives2 (Pb2+), 

b) Explosive charges used in electric fusehead (Pb2+, Pb4+), 

c) (Pyrotechnic) delay charges1 (Pb2+, Pb4+ and Cr6+) 

The appropriate alternatives must have specific properties related to the function of Pb and Cr6+ 
compounds in the relevant components of EEIs. However, finding the appropriate substitutes is a very 
demanding procedure. In handling explosive substances (primary explosive2, secondary explosive and 
pyrotechnic delay charges1), strict safety requirements must be abided. These requirements aim at 
preventing or at least introducing measures against the risks arising from the handling of explosives that 
may endanger the health and life of employees. The most serious risks arising from the handling of 
explosives include: 

1. Sensitivity of the primary explosives 
When testing new explosives, the risk and probability of explosion are the highest due to the 
need for more historical and practical experience or unknown technology for production. 
Despite a thorough risk analysis, defining and preventing all risks is impossible because they are 
often hidden and undetectable. Due to this threat, the consequences of an explosive explosion 
are considerable. In the case of long-term explosives used in the manufacture of initiators, these 
explosion risks are lower and precisely defined concerning the knowledge of their properties 
and the long-term practical experience of handling them.  

2. Toxicity of the tested substitutes 
Newly tested substances pose a high risk primarily because their effects on human health are 
often unknown. 

3. Uncharted/hazardous properties of test substances 
Dangerous properties of the tested substances (e.g. initiating strength and sensitivity to external 
stimuli) are, in most cases, detected only when tested alone. Because the frequently mentioned 
properties do not correspond to the facts reported in the literature, accidents and injuries are 
minimised using tiny volumes of explosives produced in grams in laboratory conditions. But even 
the use of such a small amount can cause moderate to severe injuries, most exposed to R&D 
workers, laboratories and development workshops. 
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4. Environmental hazards 
Even though some substitutes for Pb and Cr6+ compounds have been found so far, it can not be 
unequivocally stated that these substitutes are environmentally friendly. These substitutes may 
entail other unknown environmental hazards.  

Considering the above-described risks, the testing of these substitutes could be affected by operational 
explosions, including workers' injuries. In the case of detecting dangerous properties of test substances 
that would meet the testing criteria in manufacturing practice, it would have fatal consequences 
(damage to property, health and human lives, stoppage of production, etc.). Given the threat to the 
human life of workers in the search for possible substitutes, the exclusion assessment should be 
considered in paragraph 18 of the RoHS II Directive: 

“Exemptions from the substitution requirement should be permitted if substitution is not possible from 
the scientific and technical point of view, taking specific account of the situation of SMEs or if the negative 
environmental, health and consumer safety impacts caused by substitution are likely to outweigh the 
environmental, health and consumer safety benefits of the substitution or the reliability of substitutes is 
not ensured. The decision on exemptions and the duration of possible exemptions should take into 
account the availability of substitutes and the socioeconomic impact of substitution.“ 

Because of the above risks, it is necessary to perform testing in production and new compounds’ 
introduction in the field and use of EEIs and explosives with a very cautious approach and not to change 
existing processes and production technologies due to a direct threat to human life. Therefore, 
the explosive industry and EEI users are very conservative and have a negative view of any significant 
changes in the existing EEI manufacturing and design field, which could affect their correct function. 
Introducing new products within its production and use by covering all risks and hazards takes years, 
and millions of products being used. 

The following subchapters summarise the specific criteria for possible alternatives in the appropriate 
use.  

4.3.1 Substitutes of Pb compounds used as a primary explosive in the Scope of Exemption 45 

The most recently used primary explosives in industrial detonators are: 

a) the lead-based primary explosives2, such as lead diazide and lead styphnate, or 

b) nitrates such as nickel-hydrazine nitrate (NHN) or  

c) diazo compounds as diazodinitrophenol (DDNP) 

The production volume of primary explosives is relatively small, reaching units of tonnes per year per 
manufacturer. Primary explosives2 are the basis for the manufacture of EEI, and the criteria for selecting 
suitable alternatives for primary explosives2 are based on the requirements of existing and proven 
manufacturing technology from the point of view of human health protection. These criteria are: 

a) Physical-chemical properties of tested substances 

a. high initiating strength, 

b. reliability to be initiated by the selected impulse, 

c. chemical and physical stability within the required temperature range (thermal 
stability), 

d. specific physical properties (e.g. grain size), 

e. optimal sensitivity. 

b) Toxicity of tested substances 

c) Environmental thoughtfulness 

d) Simple production on a mass scale 
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The initiating strength, such as the limit dose, represents the property of a reliable initiation of 
detonators or separate primary explosives2. The explosive may not be reliably initiated if the initiating 
strength is not adequately high. In general, the lower the initiating strength, the greater the amount of 
explosive used. A higher amount of substance would interfere with existing production and product 
design. Changing the existing design would mean a high risk to workers using the potentially newly 
designed detonators during the explosion. Under laboratory conditions, the substance can “behave 
differently” than under operation conditions. In summary, the higher the initiation strength, the less 
primary explosives2 must be manufactured. Thus, the risk is generally reduced.  

A simple stimulus must reliably initiate primary explosives2. However, they must be adequately 
insensitive for safe manufacture and manipulation. The simplicity of explosive manufacture is not just a 
convenience but a necessity to maximise the elimination of external stimuli sources. There is a risk of 
potential accidents with each other operation. The safety hazards of existing explosives are well-known 
during use, and most are well-secured. This safety risk is often higher when testing new replacements 
with poorly known properties. 

A suitable primary explosive2 must be physically and chemically stable within the required temperature 
range for the product. This stability is a crucial criterion for producing initiators used in deep mining or 
oil and gas production, where temperatures often reach 150-200 °C. The Austin Detonator, for instance, 
guarantees functionality even at 245 °C for some products.  

Considering the toxicity of tested substances, the toxicological properties of these substances are not 
fully known in most cases. This lack of knowledge is not just a gap but a potential danger. These 
undesirable health problems (e.g. severe head and abdominal pain, fatigue, vomiting) were observed 
during the ongoing R&D activities with some heavy metal-free substitutes. Therefore, it is urgent to fully 
understand these potential alternatives, as they may endanger the health of R&D workers, laboratory 
workers, and development workshops. 

Moreover, the tested substances must meet safe and continuous production requirements. 

4.3.1.1 Procedure for selection of the appropriate substitution for Pb compounds used as primary 
explosives 

Potential alternatives to primary explosives have been selected based on literary research, practical 
experience, and physicochemical properties. Many primary explosives were developed and considered 
to be used in detonators in the past but have yet to be used on a mass scale due to their extremely high 
sensitivity to mechanical/electrostatic stimuli or thermal or chemical instability.  

Despite massive technological development, most already known substances for decades cannot be 
used even today. Therefore, the portfolio of potential alternatives is still very limited. Testing on 
a laboratory scale is the next step when completing literary research. Only a few grams can be produced 
to mitigate risk when handling new primary explosives with limited practical experience. Only if all 
criteria above (chapter 4.3.1) are met can the primary explosive be produced on a pilot or mass scale. 
This scale-up process typically takes several years to ensure safety and to reach the process's perfection. 

Every potential alternative of primary explosives2 must fulfil at least the criteria mentioned in chapter 
4.3.1.  

4.3.2 Substitutes of Pb and Cr6+ compounds used in (pyrotechnic) delay charges in the Scope 
of Exemption no 45 

The primary feature of (pyrotechnic) delay charges1 is the time step between the initiation and the 
system's effect. The time step is given by the length of the column of the (pyrotechnic) delay charge1, 
the type of the (pyrotechnic) charge1 (e.g., the length and milliseconds) and the number of press cycles. 

Because the (pyrotechnic) delay charge1 is a mixture of substances with different properties (e.g., 
oxidants, fuels, binders, stabilisers, phlegmatisers, etc.), substitutes for Pb and Cr6+ compounds must 
meet the criteria below to fully replace the currently used compounds (Pb and Cr6+): 
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a) Shares of individual components, 

b) Humidity, 

c) Purity,  

d) Particle size, 

e) Specific surface, 

f) Crystalline modification, 

g) Reactivity. 

In addition to these properties, feedstock manufacture and pretreatment technology significantly select 
tested substitutes. 

4.3.2.1 Procedure for selection of the appropriate substitution for Pb and Cr6+ compounds in 
(pyrotechnic) delay charges 

The test substances are selected based on literary research, practical experience and physico-chemical 
properties. For instance, if an alternative substance is selected for the oxidant, the degree of oxidation 
is determined by calculation. In the case of combustion, the degree of reduction is calculated. After 
these basic calculations, the substance is directly tested against the criteria mentioned earlier. The effect 
of the alternative substance (oxidisers or fuels) on the stability of the existing system, whether it is fully 
compatible with existing substances, and the meeting of the function for the given substances is also 
monitored.  

Technological cleanliness (production technology) of raw materials (each imported series) is determined 
on the test files, which include: 

a) Determination of the content of the raw substance, 

b) Determination of the content of the active substance, 

c) Determination of the content of sals soluble in water, 

d) Determination of the bulk density, 

e) Determination of the humidity,  

f) Granulometry. 

4.3.3 Activities related to the finding of alternative substances based on the particular 
characteristics 

The R&D activities in the Austin Detonator are focused mainly on substituting the hazardous substances 
used to manufacture detonators. Considering the obligation under the RoHS Directive and the REACH 
Regulation, the current R&D activities focus on substituting Pb and Cr6+ compounds in different 
applications.  

Generally, the internal Standard Operation Procedure (OS101) regulates the testing and implementation 
of possible alternatives before mass manufacture. This procedure includes several steps that are 
described below: 

1) Samples stage 

• literary search and testing of possible alternatives under the experimental conditions 

2) Company tests stage 

• test small volumes of samples in the development laboratory 

3) Verification stage 

• Verification of possible manufacture of the relevant component, including the new 
alternatives in significant amounts (tons per year) 
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4.3.3.1.1 Activities related to the substitution of lead diazide 

The R&D activities were focused on the replacement of lead diazide in primary explosives2 in the below-
described ways: 

a) Replacement of lead diazide used as the primary explosive2 in electric detonators by new 
technology requiring the design change and the different principle of detonator function (so-
called primary free detonators, hereinafter “PFD”), 

b) Replacement of lead diazide in some special detonators by other primary explosives2  

4.3.3.1.1.1 Primary explosives detonators (PFD) 

Primary explosives detonators (PFD) include an element that ensures the transition from explosive 
burning (deflagration) to detonation. In EEIs, PFD works on accelerating a sensitive explosive with a small 
diameter and different densities of compressed secondary explosives. Literary sources describe this 
element as a DDT element (deflagration to detonation transition).  

History of the PFD development 

The basic concept of the PFD was developed by the Safety Technology Research Institute (SEPRI) in 
Wuhan, People’s Republic of China (US Patent No. 4,727,808). In mid-1984, Nitro Nobel AB acquired this 
concept, and an evaluation and development program was initiated. Based on the results, this basic 
concept was found to be nonrobust with a detonation failure rate of about 3/1000. The patent was 
granted in 1988 in Sweden (Swedish patent no. 462092). The patents were granted in other foreign 
countries. 

After many rebuilds of metal parts and explosives modifications, the detonator was ready for production 
in early 1990.  

In 1993, the PFD detonator (electric and non-electric) was placed on the market. It was the first 
commercial non-primary explosives detonator for civil rock blasting techniques. 

Based on the available information, only Orica Sweden AB places this non-primary explosives detonator 
on the market. 

Research and development in Austin Detonator 

Sample testing was started in the Austin Detonator in 2019. Due to the lack of information in the patents 
published after the validity expiration., the first working solution took place in 2022. The summary of 
the current R&D activities is described below: 

1) Different construction of PFD and the switch to entirely new technology 

• This detonator is very susceptible to changes, and there are rigorous requirements for 
following the required parameters, such as moulding pressures, volume of charge, etc. 
Abiding by these conditions is very difficult in the Austin Detonator, mainly because of 
the manufacturing method of detonators (use of so-called “laboratory spoons” when 
100 pieces of detonators are manufactured).  

• The switch from the current manufacture of detonators to the new technology (piece 
production) would mean a complete change of technology at a cost of tens of millions 
EUR 

• To prove the technology that is safe in operation took years of getting experience with, 
troubleshooting and setting up safe working methods and arrangements  

2) Physicochemical properties of pentaerythrityl tetranitrate (CAS 78-11-5, EC 201-084-3) 
present in PFE 

• PETN is used because of its high sensitivity in comparison to other commonly used 
secondary explosives (e.g. hexogen (RDX), octogen (HMX), hexanitrostilbene (HNS), 
etc.). This means that the PFD effect of acceleration with the other commercially used 
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secondary explosives in standard detonators manufactured by Austin Detonator does 
not work correctly.  

• PETN is limited in its use in PFD due to its physicochemical properties, especially thermal 
stability. When heated to a temperature of 140°C, spontaneous explosive 
decomposition occurs.  

3) Limited application in detonators produced by Austin Detonator 

• The use of PFD is possible from the point of view of the technical and chemical suitability 
of the product. However, there is a restrain related to the design of detonators 
produced by the Austin Detonator. The PFD does not fulfil the required criteria for the 
technical parameters, and, therefore, the application is not possible due to the PFE 
design limit of the special detonators (for instance, E*Star detonators).  

• Thermal stability is why PFD cannot substitute lead diazide for Oil*Star Detonators 
(hereinafter “OSD detonators”). OSDs are specially designed electric detonators used in 
the oil and gas industry for wireline perforating operations. For that purpose, they are 
exposed to high temperatures (even 245°C) and, for some types, also high-water 
pressure resistance. In OSDs, PETN has been replaced by other thermostable secondary-
high explosives, such as RDX, HMX, and HNS. The material used for the construction of 
individual components must be resistant to high temperatures as well. 

Costs related to the R&D activities 

The table below (Table 3) summarises the cost estimation of the replacement of lead diazide by the PFD. 

 

   

  

   

 
 

 

Conclusion 

Considering the above information, the PFD cannot substitute lead diazide as the primary explosive2 for 
electronic and some electric detonators because of the design change of the detonators and 
components produced by the Austin Detonator.  

4.3.3.1.1.2 Replacement of lead diazide in some detonators by other primary explosives  

As described in Chapter 4.3.1, the main criteria for suitable alternatives are: 

a) The initiating strength 

b) Optimal sensitivity 

c) Thermostability 

d) Manufacturing technology 

e) Absence of heavy metals 

Considering the initiating strength of the base charge (secondary explosives), this property affects the 
length of the detonators. In general, the greater the initiating strength, the lower the amount of 
explosive used. A higher amount of substance would interfere with existing production and product 
design. In the case of OSD and E*STAR detonators, the change in the length of detonators is not 
acceptable from the point of view of their applications. Additionally, for the OSD detonators, the lower 
thermal stability of the PFD element limits this solution as a potential alternative. 
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Research and development in the Austin Detonator 

In the last years, the below-mentioned primary explosives2 have been tested: 

1) Diazo compounds of diazodinitrophenol (DDNP) (hereinafter “Option A”) 

2) Salts of benzofuroxan (hereinafter “Option B”) 

3) Nitrates (hereinafter "Option C”) 

4) Salts of azide (hereinafter “Option D”)  

Table 4 summarises the results of performed R&D activities. If the tested substance did not meet the 
essential criteria, it was no longer tested to avoid endangering the safety of R&D workers and 
emergencies. In this table, this fact is indicated by the phrase “NO”. It is essential to mention that this 
table shows only a fraction of substances tested in R&D that had at least the indispensable potential for 
substitute lead diazide. 

Table 4 Tested substitutes for lead diazide used in the Austin Detonator 

Criterion Option A Option B Option C Option D 

The initiating strength NO NO OK OK 

Optimal sensitivity OK OK OK NO 

Thermostability NO NO NO OK 

Manufacturing technology NO OK OK OK 

Toxicity NO* OK not OK OK 

*Even if the toxicity of Option A has not been confirmed yet, the irritation symptoms (rash) and inadequate respiratory 
problems occurred during testing. 

Based on these results, azide salts were considered a possible alternative to lead diazide, which is used 
as a primary explosive2 and in primary explosive charges5 produced by the Austin Detonator. However, 
the most significant disadvantage of salts of azide is their high sensitivity to external stimuli (mechanical 
or electrostatic). The ongoing R&D activities are focused on decreasing this sensitivity, which is essential 
for safety and allows industrial use. 

Costs related to the R&D activities 

New technology for manufacturing a new primary explosive2 has been implemented in the last three 
years. To place this new technology, a new building was needed. 

The table below (Table 5) summarises the significant costs related to the replacement of lead diazide by 
new primary explosive2 in the past three years. This table does not include expenses paid for activities 
associated with testing possible substitutes mentioned in Table 4, which started in 2010. Further, this 
table does not include the raw materials used to prepare substances and the cooperation with external 
institutions. 

 

  

  

Conclusion 

Based on the above-described results, azide salts are a suitable alternative for replacing lead diazide in 
primary explosives2 and primary explosives charges5 produced by the Austin Detonator. However, 
the smooth replacement of azide salts in mass production and full implementation in professional use 
will require more R&D activities and time. However, all laboratory tests are still ongoing, and detailed 
research and development activities related to the smooth replacement, mass production of the 
detonators in the Austin Detonator, and implementation in professional use require more time. It is also 



Page 19 of 59 
 

necessary to consider the hazardous properties of the tested alternatives, the hazardous procedure of 
detonator manufacture, and the safety of workers and professional users.  Untested products can cause 
severe and fatal damage. All these activities are beyond the timeframe of the current exemption no 45, 
and the prolongation of this exemption does ensure the development of the safe and technically suitable 
replacement of lead diazide used as a primary explosive2.  

4.3.3.1.2 Substitution of lead dipicramate in electric and electronic detonators 

Lead dipicramate has been used in detonation charges of electric fuseheads of specialised detonators. 

In the case of electronic detonators, the pyrotechnic charge in fusehead EPEM9 contains neither lead 
compounds nor the primary explosives. A future alternative for electric detonators is to use the electric 
fusehead with the detonation charge EPG10. This detonation charge contains no lead-based primary 
explosives2 (salts of benzofuroxan). 

In the case of special detonators, the electric fusehead contains fluoroelastomers that are resistant to 
higher temperatures than nitrocellulose. These alternatives are called electric fuseheads with 
pyrotechnic charge (EVPT11). 

The electric fuseheads with lead dipicramate are used in electric detonators with the detonation charges 
such as EPO12, EPX13 and EPZ14. However, the tests with the detonation charge EPG10 have already been 
performed, and this type of charge is ready for mass manufacture. 

Research and development in the Austin Detonator 

As described in question 6.1, salts of bezofuroxan have substituted lead dipicramate in the detonation 
charges of fuseheads. Therefore, the essential sets of testing have already been performed. Research 
and development activities were mainly focused on the following criteria: 

a) Safety of salts of benzofuroxan manufacturing in higher volumes 

b) Safety of manufacturing of detonation charges with the content of salts of benzofuroxan 

c) Processability of salts of benzofuroxan manufactured in newly developed equipment 

d) Verification of the disposal of wastewater produced by the current technology 

e) Classification of newly developed fuseheads and detonation charges according to ADR15 

f) Certification of products/detonators with newly developed fuseheads. 

  

 
9 EPEM is a shortcut for the electric fusehead, mainly used for electronic detonators. It is based only on oxidiser, fuel (fine metal dust), and 
binders. 
10 EPG is a shortcut for the most common fusehead, mainly used for electric detonators. It is based on non-lead primary explosives, oxidisers, 
fuel (fine metal dust), and binders. 
11 EVPT is a shortcut for the electric fusehead. It is mainly used for the Oil*Star detonator (which requires high-temperature durability) and is 
based only on oxidiser, fuel (fine metal dust), and binders. 
12 EPO is a shortcut for a standard electric fusehead. It is mainly used for non-delay or millisecond-delay detonators and is based on lead 
dipicramate, oxidiser, fuel (fine metal dust), and binders. 
13 EPX is a shortcut for electric fusehead, mainly used for extra safe detonator (coal star) (not able to initiate methane+air mixture), typically 
based on lead dipicramate, oxidiser, fuel (fine metal dust) and binders. 
14 EPZ is a shortcut for a standard electric fusehead. It is mainly used for long-term delay detonators (DED and DEP) and is based on lead 
dipicramate, oxidiser, fuel (fine metal dust), and binders. 
15 European Agreement concerning the International Carriage of Dangerous Goods by Road 
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fact. Unfortunately, these alternatives are not suitable for the detonators produced by the Austin 
Detonator and do not allow the full replacement (from the point of view of economic and technological 
suitability) of barium chromate in the (pyrotechnic) delay charges1, for instance, due to several reasons 
mentioned below: 

1) New manufacturing technology of (pyrotechnic) delay charges1 and costs related to the switch 
to the new technology. 

2) Insufficient physicochemical properties (chemical stability) 

3) Distinct designs of detonators requiring the intervention of current technology and the costs 
related to these interventions 

Costs related to the R&D activities 

Table 9 summarises costs related to the development of substitutes for barium chromate. Expenses 
related to new technology or new buildings are not considered because (pyrotechnic) delay charges1 for 
DED-RC16 and DEP-RC17 will be manufactured via the technology currently used in the Austin Detonator. 

4.3.4 Conclusion 

The R&D activities focus on replacing Pb and Cr6+ compounds in the different components of EEIs. 
Finding the economically and technically suitable alternative is a very demanding procedure because 
the essential criteria for substitution must be followed. These criteria differ in dependence on the use 
of the Pb and Cr6+ compounds in the appropriate components of detonators (sections 4.3.3.1.1, 4.3.3.1.2 
and 4.3.3.2). It is necessary to mention that except for these criteria, safety during handling and 
manufacturing in higher volumes is the most crucial aspect that must be considered. 

There are numerous cases of unsuccessful research and development within R&D activities. They are 
not available to the public and are usually treated as confidential information as they cannot become 
the intellectual property of the business by issuing patents. If disclosed, they may end up as knowledge 
used by competitors. However, in 1976, the Federation of European Explosives Manufacturers (FEEM) 
was created, and most European explosives manufacturing companies are members of the FEEM. The 
global objective is to advance the commercial explosives industry in the broadest sense, particularly 
regarding safety, quality, security, environment, and legal concerns. The information on the potential 
alternatives used in EEI can be easily disclosed and shared. 

Regarding the information provided in the previous answers (4.3.3.1), PFD cannot, currently, be 
considered a full substitute for lead diazide as a primary explosive for electronic and some special 
electric detonators. In the case of the electronic detonators, the replacement is limited by the design of 
the detonators (the PFE element is longer, and the current drawn technology for the copper shell does 
not allow the shell extension) produced by the Austin Detonator. Regarding some special electric 
detonators (e.g. for oil and gas perforation operations), the physico-chemical properties of PETN, such 
as low thermostability (up to 140 °C), are limiting. Salts of azide seem to be a suitable alternative for 
replacing lead diazide as the primary explosive. However, the smooth replacement of azide salts in mass 
production and full implementation in professional use will require more R&D activities and time. Based 
on the information above, it can be said that the possible substitutes of lead diazide used as a primary 
explosive in the electric and electronic detonators produced by the Austin Detonator have already been 
developed. However, all laboratory tests are still ongoing, and detailed research and development 
activities related to the smooth replacement, mass production in the Austin Detonator, and 
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implementation in professional use require more time. It is also necessary to consider the hazardous 
properties of the tested alternatives, the hazardous procedure of detonator manufacture, and the safety 
of workers and professional users. Untested products can cause severe and fatal damage. All these 
activities are beyond the timeframe of the current exemption no 45, and the prolongation of this 
exemption does ensure the development of the safe and technically suitable replacement of lead diazide 
used as a primary explosive2 in special detonators.  

Regarding lead dipicramate, there is a technically and economically suitable alternative (salts of 
benzofuroxan) for its use in the detonation charges in electric fuseheads. Full replacement and the mass 
production of benzofuroxan release in accordance with the internal SOP (OS101) is supposed to be 
finished in 1Q of 2025, before the validity period of exemption no 45. 

In the case of barium chromate, a technically and economically suitable alternative has already been 
developed, especially for mid- and long-term delay detonators. However, the timeframe for 
replacement barium chromate is beyond the timeframe of the current exemption no 45. The 
prolongation of this exemption does ensure mass production in the Austin Detonator and the 
implementation of the new alternative for professional use. 

The research marker performed in 2019/2020 also showed that some competitors have already 
substituted Cr6+ compounds in the pyrotechnic delay charges. The Austin Detonator is aware of that fact. 
Unfortunately, these alternatives are unsuitable for the detonators produced by Austin Detonator and 
do not allow the smooth replacement of lead diazide as the primary explosive. From the point of view 
of the hazardous properties of Pb compounds and the risks, it is necessary to carry out experiments in 
the field of production and use of EEI and explosives with a very cautious approach and not to change 
existing processes and production technologies due to a direct threat to human life. Explosive industry 
and EEI users are, therefore, very conservative and have a negative view of any significant changes in 
the field of existing EEI manufacturing and design, which could affect their correct function. 
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5 Information on possible preparation for reuse or recycling of waste 
from EEIs and provisions for appropriate treatment of waste (Waste 
management) 
According to Article 3 (b) of Directive 2002/96/EC, for the purposes of this Directive, it is 

understood “waste electric a electronic equipment“or “WEEE” means electric or electronic equipment 
which is waste within the meaning of Article 1(a) of Directive 75/442/ EEC, including all components, 
subassemblies and consumables which are part of the product at the time of discarding.”  

“This Directive shall apply to electric and electronic equipment falling under the categories set out 
in Annex IA provided that the equipment concerned is not part of another type of equipment that does 
not fall within the scope of this Directive. Annex IB contains a list of products that fall under the 
categories in Annex IA. “ (Article 2(1) of Directive 2002/96/EC). Category 11, which includes EEI, listed in 
Annex I of the RoHS Directive II, is not mentioned in Annex IA to this Directive, and EEIs do not appear 
on the list of equipment listed in Annex IA to Directive 2002/96/ EC. 

Professionally used detonators and their components are completely destroyed during their use. 
There is no waste that can be reused, recycled or processed within the meaning of Article 3(d), (e) and 
(h) of Directive 2002/96/EC (WEEE). Thus, in the case of EEI, Directive 2002/96/EC can not be applied. 

A more detailed description of the disposal method after professional use of the electric and 
electronic detonators and their components falls outside the scope of this exemption request and is, 
therefore, no longer considered18. 

  

 
18 The handling of EEIs is very specific, since each EEI includes explosives, which are under Article 2 (1) (b). and Directive 75/442/EEC excluded 
from the scope of this Directive. Explosives can only be disposed of by explosion and/or burning in accordance with the applicable laws of the 
country. In the Czech Republic, this liquidation is carried out by a person professionally qualified with pyrotechnics certification pursuant to Act 
No. 61/1988 Coll., On Mining Activities, Explosives and State Mining Administration, in places and facilities designated for that purpose. With 
hazardous and other wastes, after the deactivation of explosives originating from both the EEI production and the disposal of their non-
conforming products is already in the Austin Detonator handled in accordance with Directive 75/442/EEC on waste (within the Czech Republic, 
Act No. 185/2001 Coll.). 
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6 Analysis of possible alternative substances 

6.1 Please provide information if possible alternative applications or alternatives for 
use of RoHS substances in application exists. Please elaborate on analysis on a life-
cycle basis, including, where available details on independent research, peer-review 
studies, development activities undertaken 

6.1.1 Possible alternatives for lead diazide used as the primary explosive 

As described in answer 4.3.4, the possible substitutes of lead diazide used as a primary explosive in the 
electric and electronic detonators produced by the Austin Detonator have already been developed. 
However, all laboratory tests are still ongoing, and detailed research and development activities related 
to the smooth replacement, mass production in the Austin Detonator, and implementation in 
professional use require more time. It is also necessary to consider the hazardous properties of the 
tested alternatives, the hazardous procedure of detonator manufacture, and the safety of workers and 
professional users. Untested products can cause severe and fatal damage. All these activities are beyond 
the timeframe of the current exemption no 45, and the prolongation of this exemption does ensure the 
development of the safe and technically suitable replacement of lead diazide used as a primary 
explosive2. 

6.1.2 Possible alternatives for lead dipicramate in electric detonators 

Answer 4.3.3.1.2 describes a possible alternative for lead dipicramate in electric detonators and 
provides information about research and development. 

6.1.3 Possible alternatives for barium chromate in pyrotechnic delay charges 

Answer 4.3.3.2 describes a possible alternative for Cr6+ compounds in pyrotechnic delay charges 
(especially in long-term delay detonators, DED-RC16 and DEP-RC17) and provides information 
about research and development.  

6.1.4 Possible alternatives for lead styphnate in electric fuseheads 

Lead styphnate was used in the detonation charges of electric fuseheads. Since 2020, this 
substance has neither been manufactured nor used in the Austin Detonator. The non-lead 
alternative (salts of benzofuroxan) has substituted lead styphnate for this use. 

6.1.5 Possible alternatives for lead dioxide in fuseheads 

Lead dioxide was used in the fuseheads. Since 2023, this substance has not been manufactured 
or used in the Austin Detonator. Benzofuroxan salts have substituted lead dioxide for this use. 

6.1.6 Possible alternatives for orange lead in the pyrotechnic delay charges 

Orange lead was used in the pyrotechnic delay charges used for electric detonators. Since 2021, 
this substance has not been used to manufacture electric detonators in the Austin Detonator. 
Metal oxides have substituted orange lead for this use. 

6.2 Please provide information and data to establish the reliability of possible 
substitutes of application and RoHS materials in the application 

According to the information described above, the possible substitutes of lead diazide used as 
a primary explosive in the electric and electronic detonators produced by the Austin Detonator 
have already been developed. However, all laboratory tests are still ongoing, and detailed 
research and development activities related to the smooth replacement, mass production in the 
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Austin Detonator, and implementation in professional use require more time. It is also necessary 
to consider the hazardous properties of the tested alternatives, the hazardous procedure of 
detonator manufacture, and the safety of workers and professional users. Untested products 
can cause severe and fatal damage. All these activities are beyond the timeframe of the current 
exemption no 45, and the prolongation of this exemption does ensure the development of the 
safe and technically suitable replacement of lead diazide used as a primary explosive. 

Regarding the substitution of lead dipicramate and barium chromate, the information is 
described in question 4.3.3.1.2, respectively, in question 4.3.3.2. 
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7 Proposed actions to develop possible substitutes 

7.1 Please provide information if actions have been taken to develop further possible 
alternatives for the application or alternatives for RoHS substances in the 
application.  

As described in question 4.3, possible alternatives have been developed for several uses of Pb 
and Cr6+ compounds. The actions taken to develop the potential alternatives are also described 
in this question. 

7.2 Please elaborate on what stages are necessary for establishing a possible substitute 
and the respective timeframe needed for completion of such stages. 

7.2.1 Possible alternatives for lead diazide used as the primary explosive  

In the case of lead diazide used as a primary explosive on a massive production scale in the Austin 
Detonator, two possible options for the replacement of Pb were studied: 

a) Replacement of lead diazide used as the primary explosive in electric detonators by new 
technology (primary free detonators, PFD),  

b) Replacement of lead diazide in some special detonators by other primary explosives. 

Based on the results described in chapter 4.3.3, the possible substitutes of lead diazide used as a primary 
explosive in the electric and electronic detonators produced by the Austin Detonator have already been 
developed. However, all laboratory tests are still ongoing, and detailed research and development 
activities related to the smooth replacement, mass production in the Austin Detonator, and 
implementation in professional use require more time. It is also necessary to consider the hazardous 
properties of the tested alternatives, the hazardous procedure of detonator manufacture, and the safety 
of workers and professional users. Untested products can cause severe and fatal damage. All these 
activities are beyond the timeframe of the current exemption no 45, and the prolongation of this 
exemption does ensure the development of the safe and technically suitable replacement of lead diazide 
used as a primary explosive2. 

7.2.2 Establishment and timeframe needed for the switch to new alternatives for lead 
dipicramate in electric detonators 

As described in question 4.3.3.1.2, the tests with the detonation charge EPG10 (including salts of 
benzofuroxan) have already been performed, and this type of charge is ready for mass 
manufacture. The complete replacement is supposed to be finished in 1Q of 2025. 

7.2.3 
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8 Justification according to Article 5(1)(a) 

8.1 Links to REACH (substance + substitute) 

1) Do any of the following provisions apply to the application described under  

 Authorisation 

   SVHC 

   Candidate list 

    Proposal inclusion Annex XIV 

    Annex XIV 

 Restriction 

    Annex XVII 

    Registry of intentions 

 Registration 

 
19 https://echa.europa.eu/substances-restricted-under-reach/-/dislist/details/0b0236e1807e30a6 
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2) Provide REACH-relevant information received through the supply chain. 

Name of the document:  

Based on the information mentioned above and the current status of Annexes XIV and VII of the 
REACH Regulation8, the requested exemption would not weaken the protection of human health 
and the environment required by the REACH Regulation8. Therefore, this renewal of exemption no 
45 fulfils the criteria of Article 5(a) of the RoHS directive (as amended), especially regarding the 
substitution of lead diazide used as a primary explosive2.  

  

 
20 Lead and its compounds shall not be placed on the market or used in articles supplied to the general public, if the concentration of lead 
(expressed as metal) in those articles or accessible parts thereof is equal to or greater than 0,05 % by weight, and those articles or accessible 
parts thereof may, during normal or reasonably foreseeable conditions of use, be placed in the mouth by children.  e 
21 https://echa.europa.eu/registry-of-restriction-intentions/-/dislist/substance/100.033.206 



Page 31 of 59 
 

8.2 Elimination/substitution 

8.2.1 Can the substance/substances named under 4(A)1 be eliminated? 

 Yes.  Consequence? 

 No.  Justification: 

Please see answers to questions 4 (4.3.4), 6 and 7. 

8.2.2 Can the substance/substances named under 4(A)1 be substituted? 

 Yes. 

   Design changes: Please see answers to questions 4 (4.3.4), 6 and 7. 

   Other materials 

    Other substances: Please see answers in questions 4 (4.3.4), 6 and 7. 

   No. Justification:  

8.2.3 Give details on the reliability of substitutes (technical data + information) 

The possible substitutes of lead diazide used as a primary explosive in the electric and electronic 
detonators produced by the Austin Detonator have already been developed. However, all laboratory 
tests are still ongoing, and detailed research and development activities related to the smooth 
replacement, mass production in the Austin Detonator, and implementation in professional use require 
more time. It is also necessary to consider the hazardous properties of the tested alternatives, the 
hazardous procedure of detonator manufacture, and the safety of workers and professional users. 
Untested products can cause severe and fatal damage. All these activities are beyond the timeframe of 
the current exemption no 45, and the prolongation of this exemption does ensure the development of 
the safe and technically suitable replacement of lead diazide used as a primary explosive2. 
Therefore, evaluating substitutes' environmental and health impacts is impossible.  

As described in questions 6 and 7, the possible alternatives for lead dipicramate and barium chromate 
have not yet been used in the professional field. Therefore, evaluation of the environmental and health 
impacts of these alternatives is also impossible. 

The evaluation of these impacts (Chapters 8.2.4 and 8.2.5) is performed for the existing Pb and Cr6+ 
compounds used for detonators manufactured in the Austin Detonator. 

8.2.4 Environmental impacts of Pb and Cr6+ compounds 

As described in chapter 8.3 of exemption no 45, the Austin Detonator continually seeks ways to minimise 
the environmental risks originating from the properties of Pb and Cr6+ compounds. These measures are 
based on regularly monitoring soil, surface, and groundwater pollution on the premises and surrounding 
areas of the Austin Detonator, following the national legislative requirements.  

The results of these regular measurements confirm that no contamination caused by Pb and Cr6+ was 
observed. After neutralisation, the wastewater discharged into public sewage treatment plants 
(hereinafter “STP”) also contains the under-limit concentrations of Pb and Cr6+ compounds. The main 
reason for these lower values is the use of BAT technology for wastewater treatment from producing 
explosives (EEI and non-EEI). This fact points to a very effective system of environmental protection. 

8.2.4.1 Environmental risk assessment of Pb and Cr6+ compounds  

The environmental risk assessment has been performed for Pb compounds using the EUSES v. 2.1 model 
tool recommended by the European Chemical Agency (hereinafter “ECHA Agency”). Performing the 
environmental risk assessment for Cr6+ compounds is unnecessary because these compounds used for 
producing detonators (EEI and non-EEI) are not hazardous to the environment. 
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Exposure to Pb compounds is considered the worst-case scenario concerning the amount of Pb 
compared to the amount of Cr6+ compounds used to produce EEI. For these reasons, the environmental 
risk assessment resulting from exposure to Pb is sufficient for the assessment in this renewal of 
exemption no 45. 

Pb exposures were modelled for a municipal STP into which wastewater from the Austin Detonator is 
discharged. The following environmental components were considered in this modelling:  

• water (river), 
• sediment, 
• soil. 

Environmental exposure was expressed by Predicted Exposure Concentration (PEC)22. An environmental 
assessment was carried out for the population that may be exposed to secondary environmental 
components (e.g., via crops grown on contaminated soil near the Austin Detonator). The exposure of 
these inhabitants is expressed by the total daily dose (mg/kgbody weight/day). Table 10 below shows the 
exposure assessment results using the EUSES v.2.1 tool.  

Table 10 Results of exposure assessment using EUSES v.2.1. 

Environmental exposure assessment of Pb 

PEC in STP  
(mg/l) 

PEC for local 
freshwater  

(mg/l) 

PEC for local 
freshwater sediment 

(mg/kgdwt) 

PEC for local soil  
(mg/kg) 

Total daily intake man via 
the environment regional  

(mg/kgdw/day) 

5,98E-08 6,93E-09 3,29E-07 5,84E-08 4,19E-10 

To assess environmental risks, the results obtained from the model exposure were compared to the 
Predicted no-effect concentration23 (PNEC) values established for Pb compounds according to 
knowledge of this substance's hazardous properties. The following table (Table 11) represents the values 
of the PNEC set for each environmental component. 

Table 11 PNEC limit values for individual environmental compartments 

PNEC of Pb 

Microorganisms in STP 1,00E-01 mg/l 

Freshwater aquatic  3,10E-03 mg/l 

Freshwater sediment 1,74E+02 mg/kgdwt 

Soil 2,12E+02 mg/kgdwt 

Man via the environment (total daily intake) 5,00E-06 mg/kgbw/d 

The risk environmental hazards are expressed by the Risk Characterisation Ratio (RCR). The following 
equation represents the calculation of RCR: 

𝑅𝑅𝑅𝑅𝑅𝑅 =  𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃�  

For the risk to be considered acceptable, the ratio of the RCR values must be <1. 

Table 12 represents the final RCR values calculated for the environment.  

Table 12 The final environmental risks expressed by the RCR 

RCR of Pb 

RCR in STP RCR for local freshwater 
sediment 

RCR for local soil RCR for humans via the 
environment regional 

 
22 PEC (Predicted Exposure Concentration is the predicted exposure concentration of the substance in the medium 
23 PNEC (Predicted no-effect concentration) means the predicted concentration at which the harmful effects of the substance are not expected 
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5,98E-07 2,24E-06 1,89E-09 2,76E-10 8,39E-05 

From the results of the risk characterisation, it is evident that the RCR are less than 1 (RCR <1). Based on 
these results, it can be concluded that environmental risks from Pb exposure are negligible and 
sufficiently controlled. Using Pb in the Austin Detonator, therefore, does not cause an increase in the 
environmental burden. Similarly, no undesirable impact on the population's health exposed to the 
environmental compartments is expected. 

8.2.5 Health impacts of Pb and Cr6+ compounds and substitutes 

The management of the Austin Detonator is aware of the hazardous potential of Pb and Cr6+ compounds 
used in producing initiators and detonators. Therefore, the maximum protection of workers exposed to 
these dangerous substances is one of the main goals of the Austin Detonator.  

Not only because of the requirements of the national legislation but also because of the workers' 
protection, the Austin Detonator performs regular measurements of concentration in the working 
environment. Measurements are carried out using a personal exposure meter located in the exposed 
zone of the exposed worker. From the measured data, the time-weighted average concentration of the 
chemical and the short-term maximum concentration of the chemical are calculated. Thanks to this 
approach, risks are regularly monitored, and measurement results are used in follow-up decision-making 
procedures, leading to effective health risk management. Based on the results of the Pb and Cr6+ 
concentration measurements in the working environment, the work is classified according to Decree 
No. 432/2003 Coll.24 According to this categorisation, the Czech Republic health authorities determine 
the content and frequency of preventive inspections provided by the medical service. Preventive 
examinations are an essential element of primary prevention of exposed workers. Preventive 
examinations include, among other things, biological exposure tests that point to a group exposure of 
workers handling Pb. 

Reducing Pb and Cr6+ concentration is a long-term intention that can be implemented by introducing 
preventive measures. These include, for instance:   

• technological measures (e.g. efficient source extraction, process automation),  

• organisational measures (e.g. reduction of exposure time, prohibition of pregnant women to 
work on exposure to Pb, reduction of exposure in women of reproductive age, etc.)  

Workers must be protected using the appropriate personal protective equipment (PPE) when 
performing activities where exposure concentration values cannot be effectively reduced. Since 2016, 
Austin Detonator has invested in protecting its employees (Table 14). Scheme 2 compares Pb 
concentration in the working environment during the activities where the workers are exposed to high 
doses of Pb and the National Occupational Exposure Limits (PEL) from 2019 to 2023. The results show 
that changes in technological and organisational measures of the exposed activities are effective, and 
the measured concentrations have decreased during the years (the values are under the level of the 
PEL). It is worth mentioning that since the beginning of the Austin Detonator, no occupational disease 
or death due to long-term exposure to Pb and Cr6+ compounds have been reported.  

 
24 Decree No. 432/2003 Coll., which stipulates the conditions for classifying works, the limit values of biological exposure test pointers, the 
conditions for the collection of biological material for carrying out biological exposure tests and the need to report work on asbestos and 
biological agents. 
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However, the new Occupational Exposure Limits (hereinafter “OELs”) at the European level have been 
set (Table 13). These limits are lower than the national OELs, which can cause complications and require 
other changes and investments.  

Table 13 Newly proposed Occupational Exposure Limits 

Substance name Limit  Value Annex of CMRD25 

Inorganic lead and its compounds OEL (8 hours) 0,03 mg/m3 Annex III 

Lead and its ionic compounds BLV 15 µg Pb/100 ml blood    

(150 mg Pb/l of blood) 

Annex IIIa 

ALV >0,015 mg/m3 

PbB >9 µ Pb/100 ml of blood 

(>90 mg Pb/l of blood) 

BGV 45 µg/l blood 

Because initiators are hermetically sealed, professional users are not exposed to Pb and Cr6+ compounds. 
Even when using EEI, professional users must always follow the safety rules that determine their safe 
distance from the source of the explosion and the safe time for entering the area after the explosion.  

 
25 DIRECTIVE 2004/37/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 29 April 2004 on the protection of workers from the risks 
related to exposure to carcinogens, mutagens or reprotoxic substances at work (Sixth individual Directive within the meaning of Article 16(1) 
of Council Directive 89/391/EEC) 
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In case the renewal of exemption no 45 under Article 5(1)(a) RoHS Directive as amended is not granted 
to the Austin Detonator and an absolute ban on the placing of EEI based on Pb and Cr6+ compounds on 
the EU market due to the current absence of potential substitutes would be the Austin Detonator forced 
to redirect its entire business plan to a non-European market. This change would represent an increase 
in EEI export costs and a loss of competitiveness in the EU market with EEI. Pointing that the Austin 
Detonator is one of the most important EEI producers in Europe, this prohibition would significantly 
impact the EU market or the whole explosive industry and the industries using the essential minerals 
extracted from the industrial disintegration of the rock by explosion. At the same time, this prohibition 
would weaken secondary market operations, contrary to Article 114 of the Treaty on the Functioning of 
the European Union (SFEU20). 

As can be seen from the chart above, sales of all products (EEI and non-EEI) declined in 2017 and 2020. 
The decline in revenues in 2016 was significantly affected by the fall in fossil fuel prices, and the decrease 
in revenues in 2020 was affected considerably by COVID-19. In the long run, an increasing sales trend is 
anticipated due to the positive development of fossil fuel prices and the launch of projects requiring EEI 
(predominantly in northern Europe). 

The following chart (Scheme 5) shows the share of EEI sales in the EU from total sales of all products, 
including electric, electronic and non-electronic detonators. 
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 Therefore, EEI is a significant part of the Austin Detonator range marketed in the EU. 

In the case of a ban on the marketing of EEI, the Austin Detonator will lose almost half of its revenue 
from this significant market. Also, the customers of the Austin Detonator who are dependent on regular 
EEI supplies will be affected. To outline possible impacts on follow-up sectors, a scheme below shows 
the industry's dependence on the basic raw materials (fossil fuels, minerals) obtained using EEI (Figure 
4). 
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Figure 4 Dependence of industry on primary raw materials (fossil fuels, mineral sources) obtained by using EEI 

It should also be noted that if a renewal of exemption no 45 under Article 5(1) of the RoHS Directive as 
amended is not granted for EEI applications mentioned in answers 4.1 and 4.2, this negative impact will 
be reflected in the initial phase of the Austin Detonator itself, and then on the professional EEI users. 
From a global perspective, the EEI outages (on the EU market) would mean an overall weakening of the 
EU's fossil fuel and mineral wealth market. In addition, a gradual depletion of EU mineral resource stocks 
could be expected, leading to increased demand for these raw materials from non-EU countries. In the 
case of raw materials thus supplied, a drop in EEI on the EU market would have been the price increase 
in the industries listed in Figure 4 and, consequently, of each product/raw material used in everyday life.  

Given that the Austin Detonator is a major producer of EEI in the EU, a ban on placing these EEI with Pb 
and Cr6+ compounds would result in a significant outage in the entire EU explosive industry. This would 
create a business opportunity for non-EU suppliers of EEI. However, these suppliers would also have to 
meet the requirements of the RoHS II Directive for placing the restricted substances on the EU market. 
It's important to note that these suppliers would not have to meet the requirements of the RoHS II 
Directive on Pb and Cr6+ in EEI. Even in this case, due to non-compliance with the RoHS II requirements, 
these EEI could not be marketed in the EU, leading to a similar supply outage of EEI from non-EU 
countries as in the case of European suppliers. 

8.2.7.1.2 Expenses of the Austin Detonator 

8.2.7.1.3 R&D costs 

The R&D department of the Austin Detonator has dedicated over 20 years to the search for substitutes 
for Pb and Cr6+ compounds. This relentless pursuit of new, safe, and environmentally friendly 
alternatives is a testament to our commitment to safety and innovation. The inherently dangerous 
nature of EEI manufacture makes this a challenging task, both in terms of time and financial costs. The 
raw materials used must adhere to strict technological and safety criteria, underscoring the high 
standards we uphold in our process. In addition to finding new substitutes, the R&D workers are also 
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involved in the testing and verifying currently used substances in the production of detonators, primarily 
because of the safety of using individual products in the professional field. 

The following chart (Scheme 6) shows the total R&D costs related to substitutes for Pb and Cr6+ 
compounds for the purpose of the RoHS Directive as amended. All these costs were spent on finding 
alternatives and eliminating hazardous substances in the EEI. These costs include the costs related to 
the alternatives required by the REACH Regulation8. R&D costs have increased by 8 % over the last seven 
years (since the submission of the current exemption no 45). This increase is due to the increasing 
number of development projects related to the REACH Regulation8 and the RoHS Directive, which 
increased staff numbers, wage costs, material consumption, and other costs for research institute 
services. The R&Đ costs related to developing the appropriate possible alternatives are summarised in 
answer 4.3.3. The costs depend on the number of R&D workers included in the appropriate projects 
related to the substitutes of Pb and Cr6+ compounds. Therefore, the costs can be the same in the 
different years. 

8.2.7.1.4 Investment 

The Austin Detonator is committed to ensuring the safety and well-being of its workers. This is evident 
in the significant investments made to constantly improve working conditions and reduce the 
undesirable effects of production on workers' health. The capital expenditures (hereinafter "CAPEX") 
designated for these activities account for approximately sixty per cent of total current expenses for 
CAPEX yearly, demonstrating our unwavering commitment to safety. 
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Table 14 shows the costs related to the hygienic measures associated with reducing exposure to Pb and 
Cr6+ in the working environment. 

8.2.7.1.5 Summary of Economic Impacts 

Based on the above, we can assume that the Austin Detonator faces various macro and microeconomic 
threats. At present, EEI users within the EU account for almost half of all sales of the Austin Detonator. 
The ban on placing EEI on the EU market without available substitutes would change EEI sales to non-
EU countries. From the point of view of the Austin Detonator, it would be a loss of gross profits from the 
sale of EEIs put on the EU market, which, in the worst-case scenario, could reach 123,851,000 EUR7 by 
2028. These economic impacts would then also affect the social situation in the company due to the 
necessary dismissal of approximately 1000 employees.  

In reality, however, the assumed loss of gross profits would be much worse given that the Austin 
Detonator would fail to meet the overall demand for the initiators of explosives on the European market, 
as part of the EEI would be subject to the RoHS Directive as amended bans because of the lack of 
adequate substitution found so far. This change would bring many new threats and costs that the Austin 
Detonator would have to face. If the implications of the restrictions of using Pb and Cr6+ compounds in 
the industry under the REACH Regulation were considered, the Austin Detonator would threaten its 
total decline. The overall situation would then be negatively affected primarily by downstream users 
whose activity depends mainly on using EEI (and non-EEI) for professional use (Table 1).  

8.2.7.2 Social impacts 

8.2.7.2.1 Benefit for the implementation of the Net Zero Emissions Act 

Introduction 

Net Zero is the international scientific consensus that to prevent the worst climate damage, global net 
human-caused carbon dioxide (CO2) emissions must fall by about 45 per cent from 2010 levels by 2030, 
reaching net zero around 2050. Net Zero refers to a state in which the greenhouse gases entering the 
atmosphere are balanced by their removal from the atmosphere. The term „net zero“ is the state at 
which global warming stops. The Paris Agreement underlines the need for net zero. 
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In 2023, the European Union adopted a set of Commission proposals to make the EU’s climate, energy, 
transport and taxation policies fit for reducing net greenhouse gas emissions by at least 55% by 2030 
compared to 1990 levels. According to Article 20 of Regulation (EU) 2024/173526, an annual injection 
capacity of at least 50 million tonnes of CO2 shall be achieved by 2030 in storage sites, meaning 
geological storage sites permitted under Directive 2009/31/EC27, including depleted oil and gas fields 
and saline aquifers.  

Storage of CO2 

The fundamental idea is to store captured CO2 underground in reservoirs that would otherwise contain 
a mixture of water, oil, and/or gas. The density and viscosity of CO2 vary highly with pressure and 
temperature. To ensure that it is stored in a dense form or the super-critical phase, the storage site 
usually needs to be deeper than 800 m. Greater depths also conform to storage security, as these are 
places where natural gas has been trapped for millions of years (Figure 5, Hermanrud et al., 2009). 

 
Figure 5 Various methods of trapping CO2 and increasing Storage Security (Hermanrud et al., 2009) 

Depleted oil and gas reservoirs can be safe sites for GCS (Geological CO2 Storage) for multiple reasons, 
such as the availability of extensive subsurface data and the readiness of geological and reservoir 
models. However, the benefit of existing infrastructure of wells and pipelines can also be viewed as a 
risk. Legacy infrastructure may not be adequate for use with carbon. Further, if the storage site is a 
depleted oil and gas field, then a caprock with the plugged wells will be comparable to a pin cushion. A 
thorough integrity study of the wells is needed to ensure that old wells do not become pathways for 
releasing stored CO2 (Kisku S., June 2024). 

According to paragraph 43 of Regulation (EU) 2024/173526, the oil and gas industry has affirmed its 
determination to embark on an energy transition. It possesses the assets, skills and knowledge needed 
to explore and develop additional storage sites. 

  

 
26 REGULATION (EU) 2024/1735 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 13 June 2024 on establishing a framework of 
measures for strengthening Europe’s net-zero technology manufacturing ecosystem and amending Regulation (EU) 2018/1724 
27 Directive 2009/31/EC of the European Parliament and of the Council of 23 April 2009 on the geological storage of carbon dioxide and 
amending Council Directive 85/337/EEC, European Parliament and Council Directives 2000/60/EC, 2001/80/EC, 2004/35/EC, 2006/12/EC, 
2008/1/EC and Regulation (EC) No 1013/2006 
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Use of electronic detonators 

As described in answer 4.1.4.1, electric and electronic detonators are widely used in different 
applications (Table 1), such as Geological research or the oil and gas industry (Oil*/E*Star and Seismic 
detonators) thanks to their design and properties. 

E*Star Seismic electronic detonators have been developed to provide the precise control necessary to 
produce the most accurate and consistent seismic records. These detonators may be programmed in 1 
millisecond increments from one millisecond up to twenty seconds.  

Oil*Star detonators are specially designed electric detonators used in the Oil and Gas industry for 
wireline performer perforating operations. They are resistorized to increase their electric energy 
immunity, and all are provided with antistatic sleeves and spark gaps for low electrostatic discharge 
sensitivity. Some versions are equipped with adapters to easily connect detonating cords, and some 
exhibit fluid-disabling features. 

Seismic detonators (Seismic-S and Seismic*Star II) are specially designed to provide the precise control 
necessary to achieve accurate seismic records from individual shots or pattern shooting. 

Considering the information above, electric and electronic detonators (Oil*/E*Stars and Seismic 
detonators) can become essential parts of this European mission, mainly due to their use in geological 
research and the oil and gas industry. As mentioned above, the oil and gas industry is prepared to 
contribute to exploring and developing additional CO2 storage units. For this purpose, electronic and 
electric detonators are used. 

8.2.7.2.2 Impacts on the Consumer Market and the Austin Detonator 

Thanks to its long tradition and high-quality products, the Austin Detonator holds a significant position 
in the European and world market for initiators of explosives used for civil (industrial) blasting. Currently, 
the Austin Detonator covers up to 20 % of the European market and supplies its products to 35 countries 
worldwide. Among the most important EEI users are companies focusing on construction, destruction, 
and specialised civil work (Table 1). The following map (Figure 6) represents the states in the EU to which 
the Austin Detonator supplies EEI. 

 
Figure 6 Customer Map – A View of Europe 
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8.2.7.2.3 Impact on end-users of products made from primary raw materials 

This chapter includes illustrative examples to outline the relationship between the use of EEI and the 
production of finished products obtained from primary raw materials. From these examples (Figure 7, 
Figure 8), it is more than evident that explosive initiators play a crucial and indispensable role in everyday 
life. The first diagram (Figure 7) presents the connection between using explosive initiators and acquiring 
raw materials in bread production.  

 
Figure 7 The use of explosive initiators and the acquisition of raw materials in bread production. 
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The second scheme (Figure 8) represents the connection between using explosive initiators and 
manufacturing a mobile phone. 

 
Figure 8 The use of explosive initiators and the manufacture of a mobile phone. 

8.2.7.2.4 Summary of Social Impacts 

The information described in the previous subchapters shows that the use of electric and electronic 
detonators can affect the EU market, manufacturers, professional users and citizens from the point of 
view of economic and social impacts. The electric and electronic detonators used in geological research 
and the oil and gas industry can contribute to implementing the European mission related to the „Net 
Zero“Act. 
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8.3 Availability of substitutes 

8.3.1 Describe supply sources for substitutes 

The possible alternatives and substances considered as the potential alternatives for Pb and Cr6+ 
compounds used in electric and electronic detonators and their appropriate components are available 
on the European and non-European markets. Therefore, there will be no gap in the purchase and 
delivery of alternative substances in the case of the full replacement and implementation of electric and 
electronic detonators.  

If the tonnage of the used substances exceeds the volume of one ton per year, the substances will be 
registered according to the REACH Regulation8 before placing these substances on the European market.  

It could also be possible to apply for exemption from the general obligation to register for products and 
process-orientated research and development (PPORD28) according to Article 9 of the REACH 
Regulation8. According to this article, manufacturers or importers shall apply for a period of five years 
to a substance manufactured in the European Union or imported for the purpose of PPORD28. 

8.3.2 Have you encountered problems with the availability?  

To avoid these problems, the Austin Detonator prefers available substances to unavailable substances 
for possible alternatives. 

8.3.3 Do you consider the price of the substitute to be a problem for the availability? 

 Yes     No 

8.3.4 What conditions need to be fulfilled to ensure the availability? 

If substances are manufactured or imported from non-EU countries in an amount exceeding 1 tonne per 
year, they must be registered according to the REACH Regulation8 before being placed on the market.  

  

 
28 Product and process orientated research and development means any scientific development related to product development ort he further 
development of a substance, on its own, in mixtrues, or in articles in the course of which pilot plant or production trials are used to develop 
the production precess and/or to test the fields of application of the substance. 
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9 Other relevant information 
This renewal of exemption no 45 provides all relevant information according to Article 5(1)(a) of the 
RoHS Directive, as amended. 
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10 Information that should be regarded as proprietary 
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11 List of abbreviations 

Abbreviation Meaning 

LCA Life Cycle Assessment 

EEI Electric and Electronic Initiators 

EU European Union 

EEE Electric and Electronic Equipment 

WEEE Waste Electric and Electronic Equipment 

AED Assembled Electric Detonator 

AELD Assembled Electronic Detonator 

EIM Electronic Initiation Module 

R&D Research and Development 

RoHS Restriction of Hazardous Substances 

REACH Regulation (EU) no 1907/2006 

SME Small and Medium-size Enterprises 

PFD Primary Free Detonator 

DDT “Deflagration to Detonation Transition” 

SEPRI Safety Technology Research Institute 

PFE Primary Free Element 

EPEM An electric fusehead mainly used for electronic detonators 

EPG The main common use fusehead mainly used for electric detonators 

EVPT An electric fusehead mainly used for the Oil*Star detonators 

EPO 
A standard electric fusehead mainly used for non-delay or millisecond-delay 
detonators  

OSD Oil*Star Detonators 

EPX An electric fusehead mainly used for extra safe detonators (coal star) 

EPZ A standard electric fusehead mainly used for long-term delay detonators  

DED Mid-term delay detonator (Time*Star 250) 

DEP Long-term delay detonator (Time*Star 500) 

FEEM Federation of European Explosives Manufacturers 

RC REACH/RoHS Compliant 

BAT Best Available Technology 

STP Sewage Treat Plant 

PEC Predicted Environment Concentration 

RCR Risk Characterisation Ratio 
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PNEC Predicted No-Effect Concentration 

PPE Personal Protective Equipment 

NPK-P 
Highest permissible concentration – working environment (the Czech exposure 
limit) 

PEL Permissible exposure limit (the Czech exposure limit) 

OEL Occupational Exposure Limit 

BLV Biological Limit Value 

ALV Pb concentration in the air 

PbB Blood Pb level 

BGV Biological limit for the general population 

PETN Pentaerythrityl tetranitrate 

RDX Hexogen 

HMS Octogen 

HNS Hexanitrostilbene 

NHN tris(hydrazine-κN¹)nickel(2+) dinitrate  

CAPEX capital expenditures  

PPORD Product and process orientated research and development  

EBITDA Earnings before interest, taxes, depreciation, and amortisation 

 

  






























































































































