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Abstract: The article presents the history of activity of the Łukasiewicz Research Network ‒ Institute 
of Organic Industry - Explosive Techniques Research Group in Krupski Młyn, formerly known as 
the Institute of Organic Industry ‒ Branch in Krupski Młyn. It describes the development of its 
research potential and infrastructure, scientific and research efficacy, and experimental production 
of explosive materials for civilian and special purposes. 
Streszczenie: Przedstawiono historię działalności Sieć Badawcza Łukasiewicz ‒ Instytut Przemysłu 
Organicznego ‒ Grupa Badawcza Technik Wybuchowych w Krupskim Młynie, wcześniej Instytut 
Przemysłu Organicznego – Oddział w Krupskim Młynie. Opisano rozwój jej potencjału badawczego 
i infrastruktury, efektywność naukowo-badawczą, produkcję doświadczalną środków zawierających 
materiały wybuchowe dla celów cywilnych i specjalnych. 

Keywords: Łukasiewicz Research Network – Institute of Organic Industry, Explosive Techniques Research 
Group in Krupski Młyn, materials incorporating explosives
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1. Introduction
The Łukasiewicz Research Network – Institute of Organic Industry (Łukasiewicz-IPO) – Explosive 
Techniques Research Group in Krupski Młyn is the successor of the Third Branch Department of the Institute 
of Applied Chemistry in Warsaw. The Third Branch Department of the Institute of Applied Chemistry in 
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Krupski Młyn, as one of the Branch Departments of the Institute of Applied Chemistry in Warsaw (renamed 
as the Institute of Organic Industry as of 1 January 1958), was established by the Resolution of the 
Praesidium of the Government no. 482/55 on 3 September 1955 and the Board of the Minister of Chemical 
Industry on 14 February 1956 [1, 2]. The Department was planned and established in a location with an 
explosive production heritage. It was located on a leased several-hectare property, in Explosives Factory no. 
3 in Krupski Młyn (later: Zakłady Tworzyw Sztucznych “Nitron” S.A., at present: NITROERG S.A.), in the 
facilities of the original factory laboratory (Figure 1). 

(a)

(b)
Figure 1. Access gate to Explosives Factory no. 3 in Krupski Młyn (a) and location of the original factory 

laboratory in Krupski Młyn (b)
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Explosives Factory no. 3 in Krupski Młyn (later: Nitron S.A., at present: NITROERG S.A.) continues the 
operations of the “Lignose Sprengstaffwerke GmbH” explosives factory established in 1874. Figure 2 is 
the original view of the factory. In the foreground are the facilities of the first laboratory of the explosives 
factory, which at present hosts the Explosive Techniques Research Group, Łukasiewicz-IPO.

Figure 2. View of the establishment of the “Lignose Sprengstaffwerke GmbH” factory in Krupski Młyn 
(1874) [2]

The founder and the first manager of the Institute Branch in Krupski Młyn was Wiktor Załachowski (Figure 
3). He managed the Branch until 1976. Then, the Branch was managed by Róża Przybylik and after she 
retired in 1996, by Wiesław Skóra. From 2002, the position of manager of the Institute Branch was held by 
Zenon Wilk [2]. Since 1 April 2019, the Institute of Organic Industry has operated as part of the Łukasiewicz 
Research Network. The Branch of the Institute of Organic Industry in Krupski Młyn was replaced with the 
Explosive Techniques Division, renamed to the Explosive Techniques Research Group on 1 May 2021. 
Once Zenon Wilk retired (July 2021), the position of manager of the Explosive Techniques Research Group 
in Krupski Młyn has been held by Sławomir Ball. 

Figure 3. Wiktor Załachowski (1907-1976) ‒ founder and first manager of the Institute Branch in Krupski Młyn
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From the beginning of operations of the Branch Institute, its infrastructure and research facilities were 
systematically expanded. In 1960-1970, due to the efforts of the first manager, the research facilities were 
expanded in close co-operation with the “Nitron” factory. The Institute Branch, based on the explosives 
climate research station and experimental tunnels, began its research on safe explosives for the mining 
industry. In the following years (1970-1980), a new Branch expansion concept was developed, intended to be 
completed in two stages. The first stage, the purpose of which was to prepare the site for proper construction 
works, to secure the logistics on the site and to expand the laboratory, was completed. The second stage, 
however, which included the construction of a modern research network and firing chamber, was not fully 
completed due to the changes in priorities in central investment plans. In the following years, as part of the 
Institute’s own investments, new facilities and research stations were gradually built. The infrastructure was 
expanded by adding an administration building, explosives warehouses and a new research laboratory with 
experimental production facilities (Figure 4). 

Figure 4. Operations of the Institute Branch in Krupski Młyn ‒ used area and infrastructure development 
plan (1956-1972-1976)

In 2003, the Directorate of the Institute of Organic Industry in Warsaw decided to acquire the existing leased 
area (12 ha) from ZTS “Nitron” S.A., with all infrastructure managed by the Institute Branch in Krupski 
Młyn. Also in 2003, the Branch in Krupski Młyn obtained a licence from the Ministry of Internal Affairs 
and Administration (no. B-036/2003) to produce and trade explosives, weapons, munitions and products 
and technologies for military or police use. This significantly expanded the further growth opportunities 
of the Branch and the Institute, particularly those related to the research base, which became useful to all 
explosives groups, both in the Institute and in other research centres. In the following years, activities were 
undertaken and completed related to the full independence of the Branch from factory installations. Own/
independent installations were upgraded or built: central heating, water supply and hydrant systems, own/
independent electrical connection (cable with HV/LW-15/0.4kV switchgear) and own/independent ICT 
cable and fibre connections (broadband Internet).
In 2005, the Institute Branch in Krupski Młyn obtained a “GIG Quality Assurance Notification” (no. 
OQ5EXPQ002 of 27 April 2005), issued by the Notified Body, the Central Mining Institute, thus confirming 
the quality of production of explosives for civilian use as per Directive 93/15/EC. Henceforth, the Institute 
in Krupski Młyn had the right to label its products with the CE mark. In 2006, the ISO 9001 Quality 
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Management System was implemented and certified, and for special production purposes, the Institute 
obtained a certificate of conformity with AQAP 2110 requirements. Quality management systems are 
maintained and subject to continuous validation. They confirm the high quality of experimental and special 
production and the credibility of the research conducted by the Łukasiewicz-IPO ‒ Explosive Techniques 
Workgroup in Krupski Młyn. 

2. Scientific and research activities
The scientific and research activities of the Institute in Krupski Młyn, over the past 68 years, were primarily 
for customers, such as: opencast mining, coal and oil, explosives manufacturers, machine industry, aviation 
industry and special production customers (military and police) [3]. It should be emphasised that the 
entire domestic range of blasting materials for oil extraction and geophysics was developed and brought 
to production by the Institute in Krupski Młyn, in collaboration  with the Oil and Gas Institute ‒ National 
Research Institute in Kraków. The collaborative activities of the two institutes dateback to the 1960s, when 
the former Oil Institute (at present: the Oil and Gas Institute ‒ National Research Institute) created a unit to 
solve problems related to the technology of opening drill holes by shot firing and the implementation of new 
technologies in that area. Experimental production technologies were gradually implemented to application, 
for example in the production of temperature-resistant detonating cord for oil extraction, pressed charges 
for borehole mining and production of pressed shaped charge inserts from metal powders [4-16]. For other 
sectors, such as opencast mining and machine industry, shot products for cutting pipes at a wide range of 
diameters, charges for explosive pipe expansion in heat exchanger replacement, linear shaped charges in 
lead alloy coating for cutting steel structures and shaped charges for crushing rocks and mining works, were 
developed and brought to production [17-30]. 
The basic scientific activities of the Institute in Krupski Młyn include, above all, continuous development 
projects, charter projects or subsidised projects, aimed at modernising the explosives technologies in use, 
improving product quality and operational safety, as well as improving test methods. Explosive products 
were improved by the introduction of additives, for example fluoropolymers, to improve their operational 
safety and properties [31-33]. Linear flexible cutting charge technology based on explosives with added 
polymer adhesive and new designs of shaped charges with multi-layer reaction inserts, were developed. 
Research was conducted on pressure generating fuels in fracking systems for borehole mining [34-37].
Recently, a consortium of the Air Force Institute of Technology/Boryszew S.A. ‒ Nylonbor Branch, pursued 
a research project “Development of flare technology and cassettes to launch them, as per the requirements 
STANAG 4687 for the passive defence of manned aerial platforms”. The consortium, lead by the Warsaw 
University of Technology ‒ Heat Technology Institute, completed the task titled “Development of a gas-
dynamic control module for precision missile guidance “.
Research work on the chemistry and technology of explosives and their testing at the Łukasiewicz-IPO 
‒ Explosive Techniques Workgroup in Krupski Młyn, have been presented at International Scientific 
Conferences „IPOEX Explosives. Research – Application ‒ Safety”, International Seminars „New Trends 
in Research of Energetic Materials” in Pardubice (Czech Republic) and other, which were organized by: 
Institute of Industrial Organic Chemistry, Łukasiewicz-IPO, the Central Mining Institute, AGH University 
of Science and Technology (Kraków, Poland), Military University of Technology (Warszawa, Poland), 
Military Institute of Armament Technology (Zielonka, Poland) and the Oil and Gas Institute ‒ National 
Research Institute (Kraków). Some works were published in, for example, „Central European Journal of 
Energetic Materials” [14, 18] and „Materiały Wysokoenergetyczne” [27, 29]. Over the years of activity 
a series of other studies has been published in branch periodicals or monographs, both national [2, 4, 7, 32, 
34, 36] and international [9, 11, 12, 16]. 
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2.1. Łukasiewicz-IPO research facilities in Krupski Młyn

Over the entire period of activity, the research facilities of the Institute in Krupski Młyn have been under 
continuous development. At present, the Explosive Techniques Workgroup has very comprehensive test 
capabilities of high energy materials and their applications. For testing purposes, it has appropriate sites and 
equipped test stations which meet occupational safety requirements. Explosive tests are performed as per PN-
EN standards and proprietary methods, including individual customer requirements/needs. Some of these test 
sites and developed proprietary test methods are unique nationwide [13, 15, 22, 25] (Figures 6 and 7). 

Figure 6. Electrical spark and laser radiation sensitivity explosives testing stations 

  
                                                    (a)                                                                                  (b)
Figure 7. Igniter and primer testing station ‒ determining the initiating capabilities equivalent (underwater 

explosion test method): apparatus for measuring the pressure of a shock wave (a) and water tank (b)

In addition, the Explosives Techniques Research Group in Krupski Młyn has a site for testing the reliable 
operation of shaped charges, a unique nationwide facility for electromagnetic explosives testing designed to 
determine the bulk velocity of detonation products, a ballistic pendulum for testing energy/work/explosives 
and proprietary methods for determining post-explosion blast wave pressure in air (Figure 8). The 
Łukasiewicz-IPO is a statutory transport classification unit (RID and ADR) for the transport of dangerous 
goods (European Agreement concerning the international carriage of dangerous goods) based on applicable 
regulations [26]. Some of these tests are performed on site at the Institute in Krupski Młyn (Figure 9).
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                             (a)                                                               (b)                                                 (c)
Figure 8. Site stations of the Institute in Krupski Młyn ‒ selected unique test methods: electromagnetic 

explosive testing ‒ determination of detonation products bulk velocity (a), determination of post-
explosion blast wave pressure and energy directions in air (Held test) (b), and ballistic pendulum 
‒ energy/work/explosives testing (c)

  
                                              (a)                                                            (b)

(c)
Figure 9. Facilities for ADR transport classification testing on site at the Institute in Krupski Młyn: 

explosives transport packages 12 m drop test (a, b) and explosives transport packages combustion 
test (open flame test) (c)
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2.2. Łukasiewicz-IPO experimental production in Krupski Młyn for civil and special 
purposes

The Łukasiewicz-IPO ‒ Explosive Techniques Workgroup in Krupski Młyn has technological stations for 
the safe experimental production of different types of blasting materials (pneumatic and hydraulic presses 
from 0.5 to 3.5 t), for pressing explosive charges (safe hydraulic press 64 t). It has a suitable station with 
instrumentation for pressing products from metal powders and other materials (e.g. production of shaped 
charge inserts in accordance with proprietary technologies) and a 100 t hydraulic press. For testing and 
experimental production of pyrotechnics and fuels, the Institute in Krupski Młyn has a separate safe station 
with an 80 t hydraulic press. This installation enables testing and experimental production of various 
products for civilian and special use, e.g. fitting pyrotechnic components which generate smoke, light, heat 
or fire-extinguishing aerosol  (Figure 10). 

Figure 10. Station for pressing pyrotechnic products and product examples

The Łukasiewicz-IPO ‒ Explosive Techniques Workgroup in Krupski Młyn, utilising small volume and 
implementation production, offers special explosive products. On introduction into the market they have 
the required approvals of the Higher Mining Office and certificates issued by the Central Mining Institute. 
The production range includes shaped charges for perforating bore-holes, for explosive cutting of pipes in 
a wide range of diameters, linear cutting charges for cutting steel structures, crushing rocks and special mine 
works (Figure 11). The Explosive Technologies Workgroup in Krupski Młyn performs numerous works and 
provides test services for national defence purposes. In recent years, it has been the manufacturer of special 
small size igniters and primers for special purposes (Figure 12). 

Figure 11. Product examples: linear cutting charges and axial-directional shaped charges (for perforating)
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Figure 12. Examples of special small size products 

3. Summary
♦ The Łukasiewicz Research Network ‒ Institute of Organic Industry ‒ Explosive Techniques Workgroup 

is a research centre with almost 70 years of experience, comprehensive research facilities and 
infrastructure. It is a manufacturer of unique products for civilian and special purposes.

♦ It cooperates with other research and economic units in testing high energy materials which use special 
explosive products in their activities. In addition, the Institute in Krupski Młyn is actively involved 
in educating personnel for the explosives industry by organising training and seminars for specialists 
and internships, for high energy materials speciality students and undergraduates of technological 
universities. It has an ongoing agreement on scientific and research co-operation with the Silesian 
University of Technology in Gliwice. 

References
 [1] Buchalik K., Legocki J., Przybylik R., Wilk Z. Scientific and Research Activities of the Branch of the 

Institute of Organic Industry in Krupski Młyn in the Past Fifty Years. (in Polish) Proc. 3rd Int. Conf. 
IPOEX 2006, Ustroń Jaszowiec, 2006, p. 17. 

 [2] Wilk Z. 60 years of Activity of the Krupski Młyn Branch of the Organic Industry Institute in the Field 
of High-energy Materials and Blasting Agents. (in Polish) Przem. Chem. 2016, 95(12): 2480-2483.

 [3] Staś J., Zakrzewski A., Wilk Z. Branch of the Institute of Organic Industry in Krupski Młyn. Research 
and Production-experimental Activities in the Field of Explosives. (in Polish) Prace Naukowe GIG, 
Górnictwo i Środowisko (Mining and Environment), Proc. Conf. Safety of Blasting Works in Mining, 
Ustroń, 2006, pp. 277-287.

 [4] Staś J., Wilk Z., Zakrzewski A. Research and Production Facilities of the Institute of Organic 
Industry, Krupski Młyn Branch, in the Field of High-energy Materials and Blasting Agents. (in 
Polish) CHEMIK 2007, 60(5): 269-274.

 [5] Griesgraber K., Wilk Z. New Components in Targeted Explosive for Blasting Operations in Boreholes. 
(in Polish) Proc. Conf. GEOPETROL 2002, Scientific Research and Development Problems in the 
Exploration and Exploitation of Natural Gas and Petroleum Deposits, Zakopane, 2002, pp. 397-400. 

 [6] Griesgraber K., Wilk Z., Zakrzewski A. Cumulative Perforation of Oil Wells Combined with 
Additional Reservoir Stimulation. (in Polish) Prace Instytutu Nafty i Gazu 2004, 130: 463-470.



95A historical overview of the activities of the Research Workgroup on Explosive Techniques...

Copyright © 2023 Łukasiewicz Research Network – Institute of Industrial Organic Chemistry, Poland

 [7] Frodyma A., Wilk Z. Cumulative Perforation Methods in Accessing Hydrocarbon Deposits. (in 
Polish) Wiertnictwo, Nafta, Gaz 2007, 24(2): 733-755.

 [8] Jach K., Trębiński R., Wilk Z., Zygmunt B. Studies of  Cumulative Charges with Powder Inserts for 
Oil Well Perforation. (in Polish) Proc. 4th Int. Armament Conf., Waplewo, 2002, 103-104.

 [9] Jach K., Świerczyński R., Wilk Z. Modelling of Perforation Process of Wellbore Pipes of Geological 
Wells Using Shaped Charges. J. Tech. Phys. 2004, 45(1): 31-54. 

 [10] Wilk Z., Zygmunt B. Application of Cumulative Charges to Perforate Geological Boreholes. (in 
Polish) Prace Naukowe GIG, Górnictwo i Środowisko (Mining and Environment), Proc. Conf. Safety 
of Blasting Works in Mining, Ustroń, 2006, pp. 221-238. 

 [11] Zygmunt B., Wilk Z. The Research of Shaped Charges with Powder Liners for Geological Borehole 
Perforation. Arch. Mining Sci. 2007, 52(1): 121-133.

 [12] Zygmunt B., Wilk Z. Formation of Jets by Shaped Charges with Metal Powders Liners. Propellants 
Explos. Pyrotech. 2008, 33(6): 482-487. 

 [13] PN-EN 13753-15. Explosives for Civilian Use. Igniters and Relays. Determining the Initiating 
Capabilities Equivalent. (in Polish), 2004.

 [14] Koślik P., Staś J., Wilk Z., Zakrzewski A. Research of High Explosives Based on RDX, HMX and 
CL-20 in the Small Scale Underwater Test Examination. Cent. Eur. J. Energ. Mater. 2007, 4(3): 3-13. 

 [15] Wilk Z., Staś J., Jodłowski J., Margas M. Comparative Studies of the Equivalent Initiating Capability 
for Reinforced Detonators ‒ Underwater Explosion Test. (in Polish) Prace Naukowe GIG, Górnictwo 
i Środowisko (Mining and Environment), Proc. Conf. Safety of Blasting Works in Mining, Ustroń, 
2008, pp. 67-76.

 [16] Wojewódka A., Bełzowski J., Wilk Z., Staś J. Energetic Characteristics of Transition Metal 
Complexes. J. Hazard. Mater. 2009, 171: 1175-1177. 

 [17] Maranda A., Cieślicka K., Koślik P., Wilk Z. Momentum Method Blast Wave Test for LWC Emulsion 
Explosives. Proc. 12th Semin. NTREM2009, Part 2. Pardubice, Czechy, 2009, pp. 729-740.

 [18] Maranda A., Paszula J., Zawadzka-Małota I., Kuczyńska B., Witkowski W., Nikolczuk K., Wilk Z. 
Aluminum Powder Influence on ANFO Detonation Parameters. Cent. Eur. J. Energ. Mater. 2011, 
8(4): 279-292.

 [19] Koslik P., Wilk Z., Cieślicka K., Maranda A. The Research of the Explosive Charge Detonation in the 
Air Using numerical modelling methods. Proc. 14th Semin. NTREM2011, Part 2. Pardubice, Czechy, 
2011, pp. 768-780.

 [20] Wilk Z., Koślik P., Sobala J. Computer Simulations of the Course of Explosive Detonation  in Long 
Blast Holes ‒ 2D Model. (in Polish) Proc. Conf. Safety of Blasting Works in Mining, Ustroń, 2012, 
pp. 187-202.

 [21] Wilk Z., Hadzik J., Koślik P., Gierlotka L. Investigations of the Tripping Time of Non-electric Surface 
Fuses. (in Polish) Proc. Conf. Safety of Blasting Works in Mining, Ustroń, 2012, pp. 179-185.

 [22] Nikolczuk K., Hadzik J., Wilk Z. Electrostatic Discharge Measuremens of High Energetic Materials. 
(in Polish) Proc. 9th Int. Conf. IPOEX2012, Ustroń Zawodzie, 2012, p. 39.

 [23] Zygmunt B., Machowski B., Makowski M., Wilk Z., Koślik P. Use of Computer Techniques in 
Theoretical and Experimental Testing of EFP-type Penetrating Munitions. (in Polish) Mechanik 2013, 
7: 863-872. 

 [24] Koślik P., Wilk Z., Machowski B., Makowski M., Zygmunt B. Polygonal Research Using Fast 
Camera of Explosively Formed Projectile (EFP) with Liners Made of Powder Metallurgy. (in Polish) 
Proc. 10th Int. Conf. IPOEX2013, Ustroń Zawodzie, 2013, p. 57.

 [25] Koślik P., Hadzik J., Wilk Z., Gałka A. Electromagnetic Method in Determination of the Detonation 
Parameters of Ammonium Nitrate Explosives. Proc. 18th Semin. NTREM2015, Part 2, Pardubice, 
Czechy, 2015, pp. 646-651. 

 [26] Recommendations of the Transport of Dangerous Goods, Tests and Criteria. New York/ Geneva: 
United Nations, 2009.



96 Z. Wilk, S. Ball

Copyright © 2023 Łukasiewicz Research Network – Institute of Industrial Organic Chemistry, Poland

 [27] Frodyma A., Habera Ł., Wilk Z., Koślik P. Autonomous Pressure Recorder – Construction and 
Performance Testing. (in Polish) Mater. Wysokoenerg. / High Energ. Mater. 2011, 3: 32-39. 

 [28] Wilk Z., Koślik P. Optimization Studies of Annular Cumulative Load Structures. (in Polish) Proc. 
Conf. Blasting Technology in Mining and Construction, Ustroń, 2013, pp. 303-313.

 [29] Koślik P., Wilk Z. Research in the Field of Assessing the Ability of Safety Protectoin Systems Glaring 
Effects of Explosion. (in Polish) Mater. Wysokoenerg. / High Energ. Mater. 2015, 7: 53-62.

 [30] Hadzik J.,  Koślik P., Wilk Z., Frodyma A., Habera Ł. Tubing Side Cutter – Simulation and 
Performance Testing of New Equipment for Restoring Circulation in Borehole. Proc. 18th Semin. 
NTREM2015, Part 2, Pardubice, Czechy, 2015, pp. 652-658. 

 [31] Nikolczuk K., Hadzik J., Wilk Z., Witkowski W. Study of the Influence of Selected Polymeric 
Additives on the Performance Parameters of Explosives. (in Polish) Proc. 8th Int. Conf. IPOEX2011, 
Ustroń Zawodzie, 2011, p. 32.

 [32] Maranda A., Paszula J., Nikolczuk K., Wilk Z. Emulsion Explosives Containing Sodium Chloride 
Sensitised with Microballoons. (in Polish) Przem. Chem. 2011, 90(6): 1254-1259.

 [33] Hadzik J., Koślik P., Wilk Z., Romanowski M., Kosno J., Wojtala A. Investigating the Influence 
of Glycerine-based Polymer Additive on the Performance Parameters of Explosives. (in Polish) 
Proc.11th Int. Conf. IPOEX2014, Ustroń Zawodzie, 2014, p. 37. 

 [34] Nikolczuk K., Hadzik J., Wilk Z. New Cumulative Charges with Elastic Properties as an Example of 
Application of Silicone Polymers in Explosives Technology. CHEMIK 2013, 67(1): 37-40.

 [35] Wilk Z., Koślik P., Frodyma A., Habera Ł. Investigations of Cumulative Charges with Reactive 
Inserts in a Pressure Vessel. (in Polish) Proc. Conf. Safety of Blasting Works in Mining. Ustroń, 2010, 
pp. 149-160.

 [36] Habera Ł., Frodyma A., Koslik P., Wilk Z. Field Testing of Ignition of Powder Fuels used in 
Perfogenerators. (in Polish) Nafta-Gaz 2012, 3: 180-183.

 [37] Koślik P., Wilk Z., Hadzik J., Habera Ł, Frodyma A. New Concepts for Solutions of Perforating and 
Fracturing Systems in the Aspect of Intensification of Oil and Gas Production. (in Polish) Proc. 11th 
Int. Conf. IPOEX2014, Ustroń Zawodzie, 2014, p. 41. 

Received: August 31, 2023
Revised: December 19, 2023
First published on line: December 21, 2023


