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The meeting began on Monday March 22, 2021, with a welcome message and a discussion of the meeting 
organization and structure.  During the following three days, the meeting began with two invited lectures and was 
followed by three streaming sessions.

Three panel discussions were also given. The first panel technical area was “3D printing of energetics and RAM: 
what new applications are expected by 2025?” The second panel technical area was “High throughput 
experimentation and research with energetic materials, artificial neural networks (ANN) for combustion, etc.” The 
third panel topic was “What can be done to sustain energetic materials and/or increase the uptake of greener 
materials.” The panel discussions were successful events at 12-ISICP meeting program and will be continued in 
future meetings. In addition to the invited seminars and panel discussions, sixty-two technical presentations were 
given covering the 18 technical areas listed above. 



Selected papers from the Symposium have been recommended for submission to the International Journal of 
Energetic Materials and Chemical Propulsion (IJEMCP) and are being published upon further review as refereed 
papers. Publication of the papers in IJEMCP maintains their high quality and makes them archival for future 
reference. Finally, awards were given for Lifetime Achievement, Best Invited Paper, 12-ISICP Best 
Paper/Presentation Award, Best Student Paper, and 12-ISICP Best Student Presentation.



The 12-ISICP was concluded with an email request for feedback on the meeting and a washup/lessons learnt 
Zoom meeting on March 26, 2021. The positives from the meeting included the high standard of papers overall, the 
record virtual attendance to the meeting, and the participation of new countries to the meeting, e.g., Brazil, and an 
increase in the number of papers from regular country attendees, e.g., 17 from South Africa, 10 from the UK and 7 
from Lithuania. Generally, very positive feedback from the participants was obtained. Some examples were 
“Excellent web site for the conference, best I have seen,” and “very good technical standard of papers, best for a 
conference of this type.” Technical challenges that occurred during the first day (such as audio feedback, poor 
Tech Checks in advance, and making sure there was sufficient time for finding questions on Chat and addressing 
them) made a very good recovery by the second and third day. Noting that the meeting was converted from an in-
person to a virtual meeting within a few months, the conclusion was that 12-ISICP was a great success.
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Introduction 
 
The International Symposium on Special Topics in Chemical Propulsion is a unique 

conference that brings together scientists and engineers from academia, research laboratories, and 
industry to exchange knowledge on relevant topics in energetic materials and chemical propulsion. 
The symposia address recent advances in various areas of ignition and combustion of energetic 
materials, including the areas of novel diagnostics and experimentation; synthesis, manufacturing, 
and materials; theory, modeling  and simulation; nanotechnology; safety enhancement; 
environmental impact; and commercial applications.  These advancements cover experimental, 
theoretical, and numerical areas.  A goal of the symposia is to address technological gaps that still 
exist in the combustion of energetic materials.  The first symposium was held in 1970 in Athens 
Greece and the next eleven followed on a nearly biannual schedule. The Twelfth International 
Symposium on Special Topics in Chemical Propulsion (12-ISICP) was originally planned to take 
place in Santander, Spain from 20-22 October 2020. However, because of COVID-19, the steering 
committee made the decision to delay the meeting and convert it to a virtual meeting, which was 
held from 23-25 March 2021. Funds from the Army Research Office were originally requested for 
support of registration and travel of students and invited speakers and of meeting materials, such 
as a book of abstracts, etc. Since the meeting was converted to a virtual meeting, the travel funds 
were not necessary, and the registration fee was lower allowing more students to be supported and 
attend the meeting. A description of the meeting organization and of the program is provided 
below. Appendix A includes a detailed listing of the program. 

Meeting Organization 
 
 The organization of the meeting was established through a Steering Committee, an 
International Organization Committee, and a Scientific Board. The Steering Committee of the 
Symposium consisted of: 
 
Chairman: Professor Richard Yetter, Penn State University, USA 
Vice-chairman: Professor Keiichi Hori, JAXA/ISAS, Japan 
Vice-chairman, Dr. John Zevenbergen, NTO, Netherlands 
Vice-chairman/organizer: Jim Fleming, FCIT2, UK 
 
Jim Fleming, the meeting organizer and host, was also co-organizer of the first ISICP meeting held 
in 1970 along with Professor Kenneth Kuo who was the founder of the ISICP meetings. The 
International Organizing Committee (IOC) assisted in the selection of the web company for 
managing the virtual meeting and matters concerning its structure. The members of the IOC were: 
 
Mr. Jim Fleming, FCIT2, UK  
Mr. Martin Sloan, UK 
Dr. Rodrigo Caro, Quinetic, Chile 
Prof. Pang Weiqiang, Xi’an Modern Chemistry Research Institute, China 
Mr. Nicolas Rumeau, Ariane Group, France 
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Dr. Helmut Ciezki, German Aerospace Center Institute of Space Propulsion, Germany 
Dr. John Zevenbergen, TNO, The Netherlands 
Mr. Steve Dart, Day & Zimmerman, USA 
Mr. James Ponzo, Raytheon Missiles & Defense, USA 
Dr. Eric Boyer, Penn State University, USA 
 
The Scientific Committee consisted of 38 international scientists and engineers. Pro One Media 
(Ruzica Markovic, Scottsdale, AZ, USA) was selected as the company that produced the 
symposium and streamed the event.  

Information and updates for the Symposium were maintained on the Internet at: 
www.isicp12.com. The meeting was advertised through several avenues. These included: the 
meeting website, mass emails to previous attendees of the ISICP meetings, distribution emails 
through the author and reviewer database of the International Journal of Energetic Materials and 
Chemical Propulsion, and emails sent to attendees of other related meetings. The supporters of the 
12-ISICP were all from the USA and included the Army Research Office, Day & Zimmerman, 
PacSci EMC and Resodyn. 

Meeting Program 
 
The International Symposium has several major objectives.  These are: 1) to promote 

communication between researchers, designers, and manufacturers regarding state-of-the-art 
approaches in the field of propellants and combustion; 2) to discuss new and improved safety 
techniques in the combustion of energetic materials; and 3) to recommend future directions for 
research in combustion and chemical reaction systems.  The Symposium also addresses pressing 
global issues such as: a) the resolution of environmental issues in the combustion of energetic 
materials; b) the need for economical utilization of finite fuel resources; c) the production of power 
using existing or newly synthesized energetic materials; and d) the development of adequate 
techniques for disposal of surplus propellants and explosives for demilitarization purposes. 
Specific technical areas included the following: 

1) Nano Technology and Innovative Methods in Energetic Material (EM) development  
2) Synthesis and Characterization of EMs  
3) Formulation, Processing, and Manufacturing of EMs  
4) Insensitive Munitions  
5) Hazard Reduction and Safety Aspects  
6) Theoretical Modelling and Numerical Simulation for CP (Chemical Propulsion) and EM  
7) Performance Evaluation of EMs  
8) Aging, Stability, and Compatibility  
9) Recycling, Disposal, and Environmental Aspects  
10) Test Methods and Diagnostic Techniques in CP and/or Combustion of EMs  
11) Ignition and Initiation Processes  
12) Detonation and/or Deflagration Processes  
13) Enhanced Blast and Thermites  

http://www.isicp12.com/
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14) Innovative Rocket Propulsion Techniques  
15) Rocket Thermal Protection Materials, which may include associated liner &/or bonding with 
propellant  
16) Environmentally Friendly "Green" Propellants  
17) Commercial Applications of EMs  
18) Performance of Advanced Propulsion Systems  
 
 The topics above cover many subjects of importance to Army interests in the areas of 
energetic materials and chemical propulsion. Both basic science and applied engineering issues 
were presented and discussed at the meeting. Furthermore, the bringing of new researchers into 
the field of energetic materials and chemical propulsion was an important goal of the symposium. 
The meeting provided students entering these fields an opportunity to interact through the web 
with international scientists and engineers that are experts in the subjects of energetic materials 
and chemical propulsion, thus providing them with a unique educational opportunity.  

 Approximately 175 people participated in 12-ISICP. This number exceeded the attendance 
at the previous ISICP meetings. The 10-ISICP which was held in France in 2010 had 135 
participants plus 16 ENSMA students. The 11-ISICP was held in Germany in 2018 and had 120 
participants. The maximum attendance previously was 140 people, which occurred both at the 
meetings held in Japan (2007) and Canada (2012). The regions as determined by time zones that 
represented the attendees for 12-ISICP included 37% of the attendees from the Americas with 31% 
of the total from the USA, an “expanded” Europe, which included the UK, South Africa, Israel, 
and Turkey accounted for 42% of the attendees. Asia accounted for 21% of the total people with 
half of this amount from India. There were approximately 85 different speakers including panelists. 
The Army Research Office funding supported registration for approximately 25 people, who were 
mostly US graduate students. 

 The detailed program is provided in Appendix A. The meeting began on Monday March 
22, 2021, with a welcome message and a discussion of the meeting organization and structure.  
During the following three days, the meeting began with two invited lectures and was followed by 
three streaming sessions. The invited lectures were given by: 

Professor Ellen Mazumdar from Georgia Tech (USA) “Optical diagnostics for multiphase 
combustion of propellants and energetic materials,”  

Mr. Ronald Veraar from TNO (The Netherlands) “Ramjet propulsion for projectiles – An 
overview of world-wide achievements and future opportunities,”  

Prof. Sergey Rashkovskiy from Ishlinsky Institute for Problems in Mechanics (Russia) “Non-one-
dimensional combustion modes of solid homogeneous energetic materials,”  

Prof. Luigi DeLuca from Politecnico di Milano (Italy) “Nano aluminum for solid rocket 
propulsion: illusions and reality,”  

Prof. Pengwan Chen from Beijing Institute of Technology (China) “Experiments, simulation, and 
prediction on impact ignition and safety of polymer bonded explosives,” and  
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Dr. Denis Spitzer from ISL: French-German Research Institute (France) “From spray flash 
evaporation to spray flash synthesis: the case of ADN.”  

All the invited lectures are expected to be published in the International Journal of Energetic 
Materials and Chemical Propulsion. The 12-ISICP Session/Stream Chairs were: Dr. Helmut Ciezki 
(German Aerospace Center, Institute of Space Propulsion, Germany), Prof. Alon Gany (Technion, 
Israel), Prof. Charles Kappenstein (University of Poitiers, France), Prof. P.A. Ramakrishna 
(Indian Institute of Technology, India), Prof. Kenichi Takahashi (Nihon University, Japan), Dr. 
Bryce Tappan (Los Alamos National Laboratory, USA), Prof. John Wen (University of Waterloo, 
Canada), Prof. Jack Yoh (Seoul National University, Korea), and Prof. Greg Young (Virginia Tech 
University, USA). The meeting ended on Thursday March 25, 2021. 

 Three panel discussions were also given. The first panel technical area was “3D printing 
of energetics and RAM: what new applications are expected by 2025?” The panel members were 
Dr. Eric Beckel from the US Army, Mr. Lawrence Farrar from Resodyn Corporation, Prof. Lori 
Groven from the South Dakota School of Mines, Prof. Steven Son from Purdue University and Dr. 
Kyle Sullivan from Lawrence Livermore National Laboratory. The second panel technical area 
was “High throughput experimentation and research with energetic materials, artificial neural 
networks (ANN) for combustion, etc.” The panel members included Dr. Victor Abrukov from 
Chuvash State University, Dr. Brian Barnes from the US Army, and Dr. Mark Johnson from the 
US Army. The third panel topic was “What can be done to sustain energetic materials and/or 
increase the uptake of greener materials.” The panel members consisted of  Dr. Jamie Neidert from 
the US Army, Dr. Uwe Schaller from ICT, and Dr. Guy Jacob from Ariane Group. The panel 
discussions were successful events included in the 12-ISICP meeting program and will be 
continued in future meetings. In addition to the invited seminars and panel discussions, sixty-two 
technical presentations were given covering the 18 technical areas listed above.  

 Selected papers from the Symposium have been recommended for submission to the 
International Journal of Energetic Materials and Chemical Propulsion (IJEMCP) and are being 
published upon further review as refereed papers. Publication of the papers in IJEMCP maintains 
their high quality and makes them archival for future reference. Finally, awards were given for 
Lifetime Achievement, Best Invited Paper, 12-ISICP Best Paper/Presentation Award, Best Student 
Paper, and 12-ISICP Best Student Presentation. 

Summary 
 
 The 12-ISICP was concluded with an email request for feedback on the meeting and a 
washup/lessons learnt Zoom meeting on March 26, 2021. The positives from the meeting included 
the high standard of papers overall, the record virtual attendance to the meeting, and the 
participation of new countries to the meeting, e.g., Brazil, and an increase in the number of papers 
from regular country attendees, e.g., 17 from South Africa, 10 from the UK and 7 from Lithuania. 
Generally, very positive feedback from the participants was obtained. Some examples were 
“Excellent web site for the conference, best I have seen,” and “very good technical standard of 
papers, best for a conference of this type.” Some issues occurred for some of the speakers with 
joining the streams due to incomplete technical checks with Pro One Media or speaker issues (no 
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audio, camera, wrong name so not able to be admitted). Technical challenges that occurred during 
the first day (such as audio feedback, poor Tech Checks in advance, and making sure there was 
sufficient time for finding questions on Chat and addressing them) made a very good recovery by 
the second and third day. Noting that the meeting was converted from an in-person to a virtual 
meeting within a few months, the conclusion was that 12-ISICP was a great success. 

 Lastly, the next meeting, 13-ISICP, was discussed. With the continuance of COVID-19, 
various formats were considered including a hybrid meeting. It was recognized that virtual 
meetings are just as demanding to organize, if not more, than a physical meeting. A hybrid meeting 
would only increase the complexity and cost. Other much larger organizations are moving in this 
direction; however, it is yet to be seen if this will be the standard for large organizations.  
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