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Editorial 
 
Dear Madams and Sirs, 

Oh, Lo and Behold! Time indeed flies like an arrow! The term 
2020-2022 is coming close to completion, and the new IPS 
Board election is coming up! So, this election special issue of 
the newsletter is dedicated to introducing you the candidates 
for the IPS Board of Directors 2022-2024, and about how to 
vote. For the first time, the election would take place online, 
so please read this newsletter carefully and please submit your 
vote of IPS Board by May 22nd, 2022 (date of receipt). 
 
Please remember: YOUR VOTE COUNTS!  
 
Thank you very much,  
 
Shingo Date 
 

45th International Pyrotechnics Society Seminar 
July 10-15, 2022, Colorado Springs, CO, USA 

 http://www.ipsusa-seminars.org/ 
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and let's have fun!  
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A Word from the President 
 
Hello everybody: 
  The election season of the International Pyrotechnics Society 
has arrived. While it is true that the majority of the positions 
contain candidates that are running unopposed, there is a 
choice to make as to who will be our next President (Dr. 
Gregory Knowlton and Dr. Ken Smit). I encourage you all to 
fill out a ballot, and to make yourselves heard. The elections 
will be run online this year. I want to thank Prof. Shingo Date 
and Dr. E. -C. Koch for their efforts in doing much of the 
heavy lifting to make this possible.  
  I want to take this opportunity to thank you all for allowing 
me to serve as the President of this wonderful organization. I 
have enjoyed the opportunity, and look forward to the torch 
being passed to whomever wins the election. I would also like 
to take this opportunity to especially thank Dr. Tony Shaw for 
his years of service as our Archivist. He provided significant 
updates to our archives, allowing many of these documents to 
be accessed via online means. Dr. Shaw has decided to step 
down from the position. As you will see in the ballot, Dr. Zac 
Doorenbos will be running as his replacement. 
 
  I want to thank all of those that submitted abstracts, and/or 
helped get the word out to attend our upcoming 2022 IPS 
venue. I especially want to thank Mr. Chris Csernica, and Dr. 
Doorenbos (who will chair these seminars), as well as Ms. 
Linda Crouse and Dr. Knowlton for their tireless efforts 
behind the scenes in getting the logistics of the seminars 
organized. As most of you know by now, the 45th IPS will be 
held in person at the DoubleTree by Hilton Hotel in Colorado 
Springs, CO from 10-15 July. Please book your hotel rooms if 
you have not done so already. Rate blocks are available, which 
are listed below. 

 IPSUSA Seminar rate block: 

https://www.hilton.com/en/book/reservation/deeplink/?cty
hocn=COSP-DT&groupCode=CDTIPS&arrivaldate=2022-
07-10&departuredate=2022-07-15&cid= 

  

IPSUSA Seminar Plus rate block: (USA 
government/contractor attendees only): 

https://www.hilton.com/en/book/reservation/deeplink/?cty
hocn=COSP-DT&groupCode=CDTIPP&arrivaldate=2022-
07-10&departuredate=2022-07-16&cid= 

 
I wish all of the candidates the best of luck, and look forward 
to seeing you all in Colorado Springs for the 45th IPS. 
 
Best wishes, 
Jesse 
 
 
 

Candidates for the 2022-2024 term 

The nomination committee has informed the IPS Board of 
Directors about the following nominations: 
 
Office  Candidate 
President Dr. Gregory D.  Knowlton 
President Dr. Ken Smit 
Vice-President Dr. Denis Spitzer 
Vice-President Dr. Magdalena Rusan 
Treasurer Mr. Scott Hall 
Secretary  Dr. Shingo Date  
Archivist  Dr. Zac Doorenbos 

 

Gregory Knowlton, PhD. 
 
Dr. Knowlton retired 
(March 2011) from 
Nammo Talley, Inc. after 
almost 31 years of service 
and immediately began his 
own consulting business, 
Pyrogetics, LLC. Since his 
retirement, he has been 
employed part-time by 
Reactive Metals 
International, Inc. (RMII) as a Principal Research Investigator 
and Consultant (2012-2016) and by PyroSmart of Mexico as a 
Consultant (2013-2016). In recent years (2016 to present), Dr. 
Knowlton has served as an Expert Witness and Consultant on 
a number of automotive airbag litigations against Takata 
Corporation and various automobile manufacturers. 
 
Experience: 
During his years (June 1980 through March 2011) with 
Nammo Talley, Inc. (formerly Talley Defense Systems),        
Dr. Knowlton held the following positions of increasing 
responsibility: Senior Chemist, Principal Investigator, Manager 
of Pyrotechnics and Explosives, Manager of Research, 
Director of Research, Director of Research & Test and Chief 
Scientist. 
These positions involved major technical and managerial 
responsibility for program work in the areas of formulation 
development, analysis, characterization, processing, safety, 
diagnostics and testing of gas generators, propellants, 
pyrotechnics and explosives.  
Dr. Knowlton has published over 30 papers and authored over 
30 technical reports in the areas of inorganic and analytical 
chemistry, pyrotechnics, propellants and explosives.  He also 
holds 15 U.S. and 3 foreign patents for sodium azide-based 
nitrogen gas generating formulations, non-azide gas generating 
pyrotechnic formulations, pyrotechnic autoignition 

https://www.hilton.com/en/book/reservation/deeplink/?ctyhocn=COSP-DT&groupCode=CDTIPS&arrivaldate=2022-07-10&departuredate=2022-07-15&cid=
https://www.hilton.com/en/book/reservation/deeplink/?ctyhocn=COSP-DT&groupCode=CDTIPS&arrivaldate=2022-07-10&departuredate=2022-07-15&cid=
https://www.hilton.com/en/book/reservation/deeplink/?ctyhocn=COSP-DT&groupCode=CDTIPS&arrivaldate=2022-07-10&departuredate=2022-07-15&cid=
https://www.hilton.com/en/book/reservation/deeplink/?ctyhocn=COSP-DT&groupCode=CDTIPP&arrivaldate=2022-07-10&departuredate=2022-07-16&cid=
https://www.hilton.com/en/book/reservation/deeplink/?ctyhocn=COSP-DT&groupCode=CDTIPP&arrivaldate=2022-07-10&departuredate=2022-07-16&cid=
https://www.hilton.com/en/book/reservation/deeplink/?ctyhocn=COSP-DT&groupCode=CDTIPP&arrivaldate=2022-07-10&departuredate=2022-07-16&cid=
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compositions  for  use in both civilian (automotive airbag, fire 
suppression) and military (munitions dispersion) applications, 
and heat transfer delays and igniters. 
 
Education: 
Ph.D. Inorganic/Analytical Chemistry, Arizona State 
University, 1982 
B.S. and M.S. Chemistry, San Jose State University, 1974 and 
1976 
 
Memberships: 
American Chemical Society, Member, since 1973 
National Defense Industrial Association (1983-2011)  
American Institute of Chemists, Fellow, since 1986 
International Society of Explosives Engineers, Member  
(2010-2019) 
International Pyrotechnics Society (IPS) , Treasurer (July 2004-
July 2018), Vice President (July 2018 to present) 
IPSUSA, President since August 2012 (Vice President June 
2010-July 2012) 
JANNAF Propellant Development/Characterization, 
Propulsion, and Combustion Subcommittees (1983-2011) 
WETC/DOTC/DOLC Co-Chairman for Pyrotechnics 
Section (2000-2007) 
 
SAE - Chairman, “Inflatable Restraints Standards Committee” 
(1999-2001). 
 
Candidate’s Statement: 
As IPS Treasurer for 14 years and IPS Vice President since 
July 2018, I have enjoyed the opportunity to interact with both 
new and continuing members in person or via mail/e-mail or 
telephone.  Serving on the Board of Directors for the IPS has 
been challenging, as well as rewarding.  I have decided to run 
for IPS President this year so that I can continue to serve the 
Society and its Members. I am looking forward to this 
opportunity to continue serving on the Board of Directors of 
the Society and any new challenges it will bring.  As always, my 
goal is to do the very best job I can serving the Membership of 
the IPS and promoting the objectives of the Society.  

 

Dr. Ken Smit 

I completed a BSc(Hons) and PhD in Physical Chemistry  
(Photochemistry/Photophysics, 1986) at the University of 
Melbourne, Australia and then 
worked at the Interuniversity 
Reactor Institute, TU Delft, the 
Netherlands, for two years. On my 
return to Australia, I started with 
the Explosives Division of the 
Defence Science and Technology 
(DST) Organisation in Melbourne. 
This included 15 months research 
at DRA Fort Halstead, UK in 
1992/93. In 1997, I was appointed as a senior research 

scientist in pyrotechnics at DST Edinburgh in Adelaide, South 
Australia. I completed a MBA in 2005, am a Member of the 
American Chemical Society, and a Fellow of the Royal 
Australian Chemical Institute. 
 
In 1995, I joined the International Pyrotechnics Society and in 
2001 organised the 28th International Pyrotechnics Society 
Seminar in Adelaide. I’ve worked in many areas of 
pyrotechnics, in particular pyrotechnic countermeasure flares 
and obscurant smokes, some explosives mixtures, and 
preparation of novel pyrotechnics.  In the past few years I 
have been working specifically in the area of electronic warfare 
applications of pyrotechnics. 

I’ve been fortunate to attend several IPS Seminars to present 
my work, and I enjoy seeing the diversity of energetic materials 
research that is part of our Society. I think it is important that 
we have a mix of both academic and applied research in our 
Seminars as it makes both areas stronger and more relevant.  It 
has also been a privilege to get to know many energetic 
materials researchers around the world, some with decades of 
experience and others new to the field. 

 

Dr. Denis Spitzer 
 
NS3E laboratory Director, 
founding Director of 
SPINOFRIN Company, 
Grand Prix Lazare Carnot Award 
of the French Academy of    
Sciences 
 
I have the honor to apply for the 
IPS Vice-President position, in       
a rather particular moment due to 
the current worldwide pandemic 
crisis. Linked to this, I first promise to contribute to revive 
again the international pyrotechnical community. 
To do this, I will try to extend the action of the international 
pyrotechnical community over current scientific and applica-
tive scopes. 
For me, major oncoming research areas for the pyrotechnical 
community are: 
- The use of submicron- and nanostructured fuels and oxidiz-
ers, 
- The development of hybrid materials to be obtained by 
combining pyrotechnical formulations and submicron and 
nanostructured explosives, 
- The building and construction of objects containing these 
hybrid pyrotechnics. 
I am convinced, that for all these oncoming new and disrup-
tive pyrotechnics and energetic materials, breakthrough tech-
nologies to conceive them, have to be encouraged and devel-
oped, and that is what I will try to do. 
In all these domains, I will try to foster and support experi-
mental and theoretical (modelling, simulation) studies in order 
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to realize disruptive new applications while according the 
preference to performance, precise function, and new proper-
ties. 
 
Denis SPITZER 
Research Director at ISL, inventor of the SFE process (Spray 
Flash Evaporation, nanocrystallization) and the SFS process 
(Spray Flash Synthesis), Laboratory “Nanomatériaux pour 
les Systèmes Sous Sollicitations 
Extrêmes” (NS3E). 
Founding Director of NS3E Laboratory, UMR 3208 
ISL/CNRS/University of Strasbourg, 5, rue du Général Cas-
sagnou 
- Tél : 03 8959 5075 - Fax : 03 8969 5074 - E-mail : den-
is.spitzer@isl.eu. 
Born 19th January 1966 in Bischwiller (Bas-Rhin), France, 55 
years old, French citizenship. 

Professional career 
2009- Laboratory Director UMR ISL-CNRS-UNISTRA 3208 
« Nanomatériaux pour les Systèmes Sous Sollicitations Ex-
trêmes », NS3E, 20 people, Research Director, ISL. 
2007- Head of ISL Research Group „Physique et Chimie des 
Nanomatériaux (PCN)“. 
2006-09 Laboratory Director FRE ISL-CNRS 3026 « Nano-
matériaux pour les Systèmes Sous Sollicitations 
Extrêmes », NS3E, 8 people, Research Director, ISL. 
2004-10 Head of federative project « Nanomaterials » at ISL. 
1993-00 Head of Innovation procedure, technology transfer 
CORTECHS for Alsace Region and State, technological pro-
jects for companies, hiring of technicians. 
1993 PhD 
2011 Research Director Habilitation 

Research topics 
・ Investigation of nanostructured organic compounds for-
mulation. Inventor of the Spray Evaporation Flash process. 
Inventor of the Spray Flash Synthesis process for the continu-
ous synthesis of nanostructured organic and inorganic 
compounds. 
・ Investigation of organic nanometric core-shell and cocrys-
tals (AFM/STM, AFM-TERS). 
・ Investigation of nanostructured propellants. 

・ Formulation and investigation of nanostructured thermites. 

・ Nanodiamond synthesis by explosive detonation. 

・ Investigation of nanostructured explosives behavior with 
chip calorimetry. 
・ Investigation of ultra-low explosive and CWA detection 
systems. 
 
 
Scientific production 
・ Publications peer reviewed: 155. 

・ h-index: 29 

・ Patents: 16, three licenced. 

・ Theses directions: 18. 

・ Post-doc directions: 14. 

・ Currently, direction of 3 theses. 

Awards 
・ „Innovation I-Lab Award“ of french Ministry of research, 
5th july 2018 Paris for the Spinofrin company, founded by D. 
Spitzer. 
・ „Grand Prix Lazare Carnot“ Award of the french Academy 
of Sciences, 24th november 2015, Paris. 
・  First Award of strategic thinking, 13th december 2013, 
Paris, given by Homeland Minister Manuel Valls, for a bioin-
spired 
explosive sensor. 
・ MBDA Innovation Award, 22th april 2015, Leeds, England. 
The award shared by D. Spitzer, M. Comet and D. Hassler, 
for the work done on activated nanothermites. 
・ Alsace Foundation, D. Spitzer, 1994, Strasbourg, for the 
PhD work. 
・ Director of the SPINOFRIN company. SPINOFRIN is 
specialized in Active Pharmaceutical Ingredients submicroni-
zation. 
 
18 publications out of 155 
・ Crystal Growth and Design, 21(2), 854-860, (2021). 
From microdroplets to microcrystals: tunable caffeine particles by Spray 
Flash Evaporation. 
Y. Busby, E. Lobry, F. Schnell, G. Galland, D. Spitzer. 
・ Chemical Engineering Science, 231, 116307, (2021). 
Spray Flash Evaporartion SFE process: identification of the driving 
parameters on evaporation to tune particle size and 
morphology. 
E. Lobry, J-E. Berthe, D. Spitzer. 
・ Propellants, Explosives, Pyrotechnics, 46(9), 1345-1351, 
(2021). 
Submicron potassium perchlorate: a key component to reach detonation in 
binary mixtures with titanium hydride. 
M. Comet, C. Martin, F. Schnell, C. Schwartz, B. Lallemand, G. 
Galland, D. Spitzer. 
・ Propellants, Explosives, Pyrotechnics, 46(5), 742-750, 
(2021). 
New detonating compositions from ammonium dinitramide. 
M. Comet, C. Schwartz, F. Schnell, F. Oudot, B. Lallemand, D. 
Spitzer. 
・  Propellants, Explosives, Pyrotechnics, 45(10), 1600-
1606, (2020). 
Hazardous properties of molten ammonium dinitramide. 
M. Comet, C. Schwartz, F. Oudot, F. Schnell, D. Spitzer. 
・ Nanoscale, 12(18), 10306-10319, (2020). 
Surface characterization of nanoscale CL-20/HMX co-crystal enabled 
through tipe enhanced Raman spectroscopy. 
J. Hübner, T. Deckert-Gaudig, J. Glorian, V. Deckert, D. 
Spitzer. 
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・ Scientific reports, 9(1), 1-11, (2019). 
Optical limiting properties of surface functionalized nanodiamonds probed 
by the Z-scan method. 
O. Muller, V. Pichot, L. Merlat, D. Spitzer. 
・ Diamond and Related Materials, 95, 55, (2019). 
Nanodiamond cotaing by polyethylenimine. 
V. Pichot, M. Guerchoux, O. Muller, M. Guillevic, P. Fioux, L. 
Merlat, D. Spitzer. 
・ European Journal of Pharmaceutical Sciences, 111, 91, 
(2018). 
Evaluation of the digestibility of solid lipid nanoparticles of Glyceryl 
dibehenate produced by two techniques: 
ultrasonication and Spray Flash Evaporation. 
V. Jannin, L. Blas, S. Chevrier, C. Miolane, F. Demarne, D. 
Spitzer. 
・ ChemPhysChem, 18(2), 175, (2017). 
High-resolution Raman spectroscopy for the nanostructural characteriza-
tion of explosive nanodiamond precursors. 
T. Deckert-Gaudig, V. Pichot, D. Spitzer, V. Deckert. 
・ Angewandte Chemie Int. Ed., 54(15), 4458, (2015). 
Sulfate-based nanothermites: an expanding horizon for metastable inter-
stitial composites. 
M. Comet, G. Vidick, F. Schnell, Y. Suma, B. Baps, D. Spitzer. 
・ Applied Physics Letters, 107(24), 243108, (2015). 
Energetic nanocomposites for detonation initiation in high explosives 
without primary explosives. 
M. Comet, C. Martin, M. Klaumünzer, F. Schnell, D. Spitzer. 
・ Scientific Reports, 4, 6575, (2014). 
Continuous engineering of nano-cocrystals for medical and energetic appli-
cations. 
D. Spitzer, B. Risse, F. Schnell, V. Pichot, M. Klaumünzer, 
M.R. Schäfer. 
・ Scientific reports, 3, 2159, (2013). 
Understanding ultrafine nanodiamond formation using nanostructured 
explosives. 
V. Pichot, B. Risse, F. Schnell, J. Mory, D. Spitzer. 
3 
・ Nano Letters, 13(12), 5803, (2013). 
Local detection of nitrogen-vacancy centers in a nanodiamond monolayer. 
R. Pawlak, T. Glatzel, V. Pichot, L. Schmidlin, S. Kawai, S. 
Fremy, D. Spitzer, E. Meyer. 
・ Angewandte Chemie Int. Ed., Frontispice. 51(22), 5334, 
(2012). 
Bio-inspired nanostructured sensor for detection of ultra-low concentrations 
of explosives. 
D. Spitzer, T. Cottineau, N. Piazzon, S. Josset, F. Schnell, E. R. 
Savinova, V. Keller. 
Nature Research Highlights, Vol. 485, 31 May 2012. 
・ Chemical Engineering Journal, 203, 158, (2012). 
Continuous formation of submicron energetic particles by flash-evaporation 
technique. 
B. Risse, D. Spitzer, D. Hassler, F. Schnell, M. Comet, V. 
Pichot, H. Muhr. 
・ Applied Physics Letters, 101(25), 253111, (2012). 

Two-dimensional nanodiamond monolayers deposited by combined ultra-
centrifugation and electrophoresis 
techniques. 
L. Schmidlin, V. Pichot, S. Josset, R. Pawlak, T. Glatzel, S. 
Kawai, E. Meyer, D. Spitzer. 
 
3 patents out of 17 (last registrations) 
・  Method for producing cocrystals by mean of flash 
evaporation 
B. Risse, D. Spitzer, F. Pessina. 
US Patent 10,906,016. 
・ Preparation of nanoparticles by flash evaporation 
B. Risse, D. Hassler, D. Spitzer. 
US Patent 10,722,813 
・ Method for manufacturing nanoparticles by detona-
tion 
D. Spitzer, V. Pichot, B. Risse. 
US Patent 10,722,813 

 

Dr. Magdalena Rusan 
 

In 2009 I received a diploma in chemistry from Ludwig Maxi-
milian University, Munich, Germany. In 2014 I completed my 
PhD in Inorganic Chemistry at the Ludwig Maximilian Uni-
versity Munich, working on pyrotechnic formulations and the 
synthesis of energetic materials. Several highlights of my PhD 
work were joint publications with the US Army Research 
Laboratory and ARDEC. 

In the following 3 years, I undertook post-doctoral research in 
pyrotechnics at LMU, Munich as well as in the Brodarski 
Institute, Zagreb, Croatia. In 2017, I became a permanent 
research scientist at LMU, and have become increasingly  
involved in the teaching of undergraduate students in both 
lectures and practical laboratory classes. 

I am continuing my scientific research into the development of 
sustainable pyrotechnics, and in addition, I am undertaking the 
teaching of students wishing to become chemistry teachers in 
schools.  
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One of my biggest goals is to combine both of these activities 
so that future high school teachers will have a much better 
understanding of the chemistry of pyrotechnics – with the 
ultimate goal being the transfer of this knowledge to school 
pupils, to make the chemistry of pyrotechnics, accessible, 
understandable and exciting to the future generation of chem-
istry students.   

 
Dr. rer. nat. Magdalena Rusan 
 
Address: Graf-Konradstr. 10 
80809, Munich, Germany 
 
Telephone: + 49 - (0)89 - 2180 77773 (office) 
+ 49 - (0)89 - 2180 77924 (laboratory) 
 
E-Mail: magda.rusan@gmx.net (private) 
march@cup.uni-muenchen.de (office) 
 
Homepage: www.cup.lmu.de/ac/rusan 
https://www.instagram.com/chemistry_tiger/?hl=de 
 
Place and date of birth: Munich, 09.11.1983 
Nationalities: German, Croatian 
 
Languages 
German, Croatian, Polish – native speaker 
English – fluent in speaking, reading and writing, French – 
very good in speaking, reading and writing  
 
Since 2017  Scientific employee at Ludwig Maximilian 
University, Munich 
• Lectures and laboratory director (Basic laboratory 
class and qualitative analytics course) for teaching students 
• Developing and performing experiments during the 
lectures for the experimental inorganic and general chemistry 
lecture course 
• Co-operation with members of the didactic 
department on the development of experiments for school 
laboratory classes 
• Research and development of environmentally 
friendly and non-toxic sparklers, as well as the investigation 
into their suitability for inclusion into school classes 
• Development of sustainable pyrotechnic 
compositions (in co-operation with the WECO company and 
Fraunhofer UMSICHT) 
• Supervision of research students 
• Outreach activities (interviews, radio and TV 
contributions, online podcasts, instagram) 
 
2020  Internship (classes of years 5 - 12), as well as own 
bilingual lessons with experiments (classes of years 5, 9 and 10) 

in Chemistry and Science at the Obermenzinger Gymnasium, 
Munich 
 
2020  Advisor to the Bavarian State Ministry for Economy, 
Development and Energy with respect to sustainable fireworks 
 
2014 – 2017  Post-Doctoral student 
Ludwig Maximilian University, Munich and Brodarski Institute 
Zagreb, Croatia 
“Synthesis, Analysis and Optimization of Chemical 
Compounds and Colorant Formulations” 
“Calculations of Pyrotechnic Mixtures Using EXPLO5 Code” 
• Coordination of projects with international research 
groups and industrial partners 
• Supervision of Doctoral students 
 
2009 – 2014  PhD in Chemistry, 
Ludwig Maximilian University, Munich 
Cusanuswerk scholarship 
Topic of the dissertation: “Investigations of Environmentally 
Benign Pyrotechnic Formulations Based on Nitrogen-Rich and 
Energetic Boron-Based Compounds” 
(Grade awarded: summa cum laude) 
• Lectures at international conferences 
• Supervision students‘ practical work (Chemistry, 
Didactic, Biology and Medical students) 
• Supervision of research internships of Bachelor (BSc) 
as well as of Master (MSc) students 
• Development of measuring apparatus for 
investigating the properties of chemical compounds and 
formulations 
 
Research project with Philip Morris Products S.A. 
• Investigation of impregnation methods of carbon-
based heating elements  
2003 – 2009  Diploma in Chemistry, 
Ludwig Maximilian University, Munich 
Topic of the Diploma work: “Synthesis and Investigation of 
Energetic Borazine and Aminborane Compounds” 
(Grade awarded: good) 
2007   Student internship at aromaLAB AG, Munich 
Preparation and Analysis of isotopically labelled Flavorings 
 
 
1994 – 2003   High School Education,  
Lion-Feuchtwanger-Gymnasium, Munich 
(Grade awarded: very good) 
 
Additional qualifications 
2018 Course in chromatography (GC advanced course, 
HPLC advanced course, GC-MS coupling basic course, LC-
MS coupling basic course) Provadis Novia, Frankfurt am Main, 
Germany  
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2017 Seminar “The Fundamentals of Explosive Safety”, 
Munich 
 
List of Publications 
1.  The production of less harmful and less toxic sparklers 
in an experiment for school students  
Michael Scheid, Magdalena Rusan, Thomas Klapötke, Stefan 
Schwarzer, Chemistry Teacher International 2021, 3, 285-294. 
2. Ökologisch und toxikologisch unbedenklichere 
Wunderkerzen: Ein bewährter Schulversuch im neuen 
Licht  
Michael Scheid, Laura Pohl, Magdalena Rusan, Thomas M. 
Klapötke, Stefan Schwarzer, CHEMKON 2021, online first. 
3.    Chemiedidaktik: Funken selbstgemacht 
Michael Scheid, Magdalena Rusan, Thomas Klapötke, Stefan 
Schwarzer, Nachr. Chem. 2021, 69, 27-30. 
4. Comparison of Functionalized Lithium Dihy-
drobis(azolyl)borates with Their Corresponding Azolates 
as Environmentally Friendly Red Pyrotechnic Coloring 
Agents   
Alicia M. W. Dufter, Thomas M. Klapötke, Magdalena Rusan, 
Alexander Schweiger, Jörg Stierstorfer, ChemPlusChem 2020, 85, 
2044-2050. 
5.    The Lithium Salts of Bis(azolyl)borates as Strontium- 
and Chlorine-free Red Pyrotechnic Colorants  
Alicia M. W. Dufter, Thomas M. Klapötke, Magdalena Rusan, 
Jörg Stierstorfer, Z. Anorg. Allg. Chem. 2020, 646, 580-585. 
6.    The Development of Barium ‐ Free Hand ‐

Held Sparkler Firework  Magdalena Rusan, Stefan Schwarzer, 
Proceedings of the International Pyrotechnics Society Seminar 2018, 43, 
68-69. 
7.    The Investigation of Environmentally Benign Purple-
Colored Pyrotechnics  
Magdalena Rusan, Proceedings of the International Pyrotechnics Society 
Seminar 2018, 43, 450-453. 
8.    A Strontium- and Chlorine-Free Pyrotechnic Illumi-
nant of High Color Purity 
Johann Glück, Thomas M. Klapötke, Magdalena Rusan, Jesse J. 
Sabatini, Jörg Stierstorfer, Angew. Chem. Int. Ed. 2017, 56, 
16507-16509. 
9.   Improved Efficiency by Adding 5-Aminotetrazole to 
Anthraquinone-Free New Blue and Green Colored Pyro-
technical Smoke Formulations 
Johann Glück, Thomas M. Klapötke, Magdalena Rusan, An-
thony P. Shaw, Propellants Explos. Pyrotech. 2017, 41, 131-141.  
10.   Study of Pyrotechnic Blue Strobe Compositions 
Based on Ammonium Perchlorate and Tetrame-
thylammonium Nitrate  
Dominykas Juknelevicius, Alicia Dufter, Magdalena Rusan, 
Thomas M. Klapötke, Arunas Ramanavicius, Eur. J. Inorg. 
Chem. 2017, 1113-1119. 
11.    Improved Blue and Green Colored Pyrotechnical 
Smoke Formulations  

Johann Glück, Thomas M. Klapötke, Magdalena Rusan, An-
thony P. Shaw, Proceedings of the International Pyrotechnics Society 
Seminar 2016, 42, 143-155. 
12.    Blue-colored Pyrotechnics Using Copper(I) Bro-
mide as Emitter  
Dominykas Juknelevicius, Eero Karvinen, Thomas M. Klapöt-
ke, Rytis Kubilius, Arunas Ramanavicius, Magdalena Rusan, 
Proceedings of the International Pyrotechnics Society Semi-
nar 2016, 42, 156-163.  
13.    Copper(I) Bromide: An Alternative Emitter for Blue
‐Colored Flame Pyrotechnics  
Dominykas Juknelevicius, Eero Karvinen, Thomas M. Klapöt-
ke, Rytis Kubilius, Arunas Ramanavicius, Magdalena Rusan, 
Chem Eur. J. 2015, 21, 15354-15359. 
14.    The art of handling fire: moving towards Green 
light-emitting pyrotechnics in defense technology  
Thomas M. Klapötke, Magdalena Rusan, G.I.T. Laboratory 
Journal, Europe 2015, 19(1-2), 18-20. 
15.   Chlorine‐Free Pyrotechnics: Copper(I) Iodide as a 
“Green” Blue‐Light Emitter  
Thomas M. Klapötke, Magdalena Rusan, Jesse J. Sabatini, 
Angew. Chem. Int. Ed. 2014, 53, 9665-9668. 
16. Improved green-light-emitting  pyrotechnic formula-
tions based on tris(2,2,2-trinitroethyl)-borate and boron 
carbide  
Thomas M. Klapötke, Burkhard Krumm, Magdalena Rusan, 
Jesse J. Sabatini, Chem. Commun. 2014, 50, 9581-9583. 
17.    Green Colorants Based on Energetic Azole Borates  
Johann Glück, Thomas M. Klapötke, Magdalena Rusan, Jörg 
Stierstofer, Chem Eur. J. 2014, 20, 15947-15960.  
18.   The Synthesis and Characterization of Nitrooxy- and 
Nitrosooxyborazine Compounds Thomas M. Klapötke, 
Magdalena Rusan, Z. Naturforsch. 2014, 69b, 1241-1247. 
19. Green Pyrotechnic Formulations Based on Metal-Free 
and Nitrogen-Rich Tetrazolylborate Salts  
Thomas M. Klapötke, Magdalena Rusan, Jörg Stierstofer, J. 
Pyrotech. 2014, 33, 24-38. 
20.    Synthesis and Investigation of Energetic Boron 
Compounds for Pyrotechnics  
Thomas M. Klapötke, Magdalena Rusan, Véronique Sproll, Z. 
Anorg. Allg. Chem. 2014, 640, 1892-1899.  
21.    Metal Salts of 4,5‐Dinitro‐1,3‐imidazole as Col-
orants in Pyrotechnic Compositions  
Thomas M. Klapötke, Thomas G. Müller, Magdalena Rusan, 
Jörg Stierstofer, Z. Anorg. Allg. Chem. 2014, 640, 1347-1354. 
22.    Metal Salts of Dinitro-, Trinitropyrazole, and 
Trinitroimidazole  
Ines E. Drukenmüller, Thomas M. Klapötke, Yvonne 
Morgenstern, Magdalena Rusan, Jörg Stierstorfer, Z. Anorg. 
Allg. Chem. 2014, 640, 2139-2148. 
23.   The investigation of copper iodate and tris(2,2,2-
trinitroethyl)borate in pyrotechnical formulations  

https://onlinelibrary.wiley.com/doi/10.1002/nadc.20214114535
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Thomas M. Klapötke, Burkhard Krumm, Magdalena Rusan, 
Jesse J. Sabatini, Proceedings of the International Pyrotechnics Society 
Seminar 2014, 40, 200-212.  
24.   Preparation of Energetic Poly(azolyl)borates as New 
Environmentally Benign Green-Light-Emitting Species 
for Pyrotechnics  
Thomas M. Klapötke, Magdalena Rusan, Véronique Sproll, Z. 
Anorg. Allg. Chem. 2013, 639, 2433-2443.  
25.   A Selection of Alkali and Alkaline Earth Metal Salts 
of 5,5' -Bis(1-hydroxytetrazole) in Pyrotechnic Composi-
tions  
Niko Fischer, Thomas M. Klapötke, Stefan Marcher, 
Magdalena Rusan, Susanne Scheutzow, Jörg Stierstorfer, 
Propellants Explos. Pyrotech. 2013, 35, 1-12. 
26.    Energetic Materials Based on Azole Borates  
Thomas M. Klapötke, Magdalena Rusan, Véronique Sproll, 
Jörg Stierstorfer, Proceedings of the International Pyrotechnics Society 
Seminar 2013, 39, 1-7. 
27.  The synthesis and investigation of nitrogen-rich and 
boron-based compounds as coloring agents in pyrotech-
nics  
Thomas M. Klapötke, Magdalena Rusan, Jörg Stierstorfer, 
Proceedings of the International Pyrotechnics Society Seminar 2012, 38, 
527-550. 
28.  Energetic salts of the binary 5-cyanotetrazolate anion 
([C2N5]-) with nitrogen-rich cations  
Margaret-Jane Crawford, Thomas M. Klapötke, Franz A. 
Martin, Carles Miró Sabaté, Magdalena Rusan, Chem. Eur. J. 
2011, 17, 1683-1695.  
29.  Alkaline Earth Metal Salts of 5,5´-Bistetrazole – from 
Academical Interest to Practical Application  
Niko Fischer, Thomas M. Klapötke, Kristina Peters, 
Magdalena Rusan, Jörg Stierstorfer, Z. Anorg. Allg. Chem. 2011, 
637, 1693–1701.  
30.   The synthesis and characterization of 4,5-
dinitroimidazolate salts  
Thomas M. Klapötke, Thomas G. Müller, Magdalena Rusan, 
New Trends in Research of Energetic Materials, Proceedings of the 
Seminar, 14th, Pardubice, Czech Republic 2011, 2, 730-742.   
31.   Energetic Salts of Low-Symmetry Methylated 5-
Aminotetrazoles  
Thomas M. Klapötke, Carles Miró Sabaté, Alexander Penger, 
Magdalena Rusan, Jan M. Welch, Eur. J. Inorg. Chem. 2009, 880-
896.  
32. Synthesis, Characterization and Explosive Properties 
of 1,3-Dimethyl-5-amino-1H-tetrazolium 5-
Nitrotetrazolate  
Thomas M. Klapötke, Carles Miró Sabaté, Magdalena Rusan, 
Z. Anorg. Allg. Chem. 2008, 634, 688-695.  

 

Mr. Scott Hall 
 
I am blessed to have a passion turn 
into a career.  I have always been 
interested in science and most 
interested in how things work and 
what they are made of. Yes, I was 
the kid who always took his toys 
apart and conducted experiments in 
the family home. Luckily no one 
ever got hurt and the house is still 
standing. As a result I focused on 
math and science in high school and 
carried my interests into college. 
I graduated with a bachelor’s in chemistry from the University 
of Colorado in 1990 and then started my career. After a brief 
stint in an environmental laboratory, I spent 9 years at TRW 
Safety Systems as an analytical chemist. I spent much of my 
time there learning new instrumentation and developing new 
methods for analyzing automotive airbag materials and 
effluents. However, I discovered that playing detective was the 
most exciting part of my job. The company was developing 
safer alternatives to the standard azide based propellant 
systems, and I spent many hours dissecting what worked and 
what didn’t. Give me an unknown material to analyze and I am 
as happy as a kid in a candy store. I worked at TRW from 
1991 to 2000. At the end of 2000, TRW was no longer 
researching new materials; therefore, I started looking for a 
more challenging career.  
My career exploded almost in a literal sense when I started 
working as a project chemist at Nammo Defense Systems 
(NDS) in 2000 and I have been there ever since.  My first 
project was revitalizing the hypergolic gels for the space 
program. I enjoyed the challenge of working with materials 
unlike any that I have worked before.  We were able to 
improve the efficiency and safety for processing such 
challenging materials. Unfortunately, the program ended 
shortly after. My second project was developing and testing 
thermobaric and enhanced blast explosives for the military. It 
was literally a blast to formulate energetics with capabilities 
unheard of before and to support the US military. NDS 
participated and performed well in an enhanced blast explosive 
round robin event at the Blossom Point testing facility and 
Redstone Arsenal during the mid2000s. Other projects include 
formulation and development of pyrotechnic autoignition 
materials, delays, and flares. 
I am currently serving as a senior research chemist at NDS. 
My duties include managing analytical testing, formulating 
pyrotechnic formulations, processing composite propellant 
compositions and serving as the point of contact for DOT 
Hazzard Classification testing.  In addition, I have served as a 
principle investigator for several programs using low 
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temperature pyrotechnic autoignition materials for the Joint 
Insensitive Munitions Technology Program (JIMTP). I enjoy 
my job very much and I look forward to more challenges. 
I have attended the IPS Seminars held in the US since 2004. I 
have written and presenting the following: “Development, 
Characterization, and Testing of High Blast Thermobaric 
Compositions” (Knowlton, Hall 2004), “Detonation 
Calorimeter Characterization of Various Energetic 
Compositions” (Knowlton, Hall 2008), “Development of 
Environmentally Friendly Delays” (Mayville, Hall 2012). 
“Development of TALI-47 Low Temperature Autoignition 
Material for Active Mitigation for Double Base Propellant 
Systems (Hall 2014), “Development of Green Extrudable 
Delays for the Navy” (Hall 2016), and “Development of 
Nammo Talley TALI-48 Low Temperature Autoignition 
Material for Active Mitigation for Rocket Motors” (Hall 2018). 
When I’m not having a blast formulating and testing new 
formulations, I have many things I enjoy. I enjoying riding my 
motorcycle and mountain bike. I love playing racketball and 
tennis.  Walking my dogs keeps me fit. Most of all, I enjoy 
spending time with my wife, our 10 year old daughter and our 
11 year old boy. 
I enjoy serving as treasurer for the International Pyrotechnics 
Society, because I have considerably strengthened my 
connections with other IPS members and I feel like I am 
giving back to the IPS. The  IPS has done so much for my 
career and I enjoy the camaraderie.  

 

Dr. Shingo Date 
 
I have received Bachelor of Engineering in 
Chemical Engineering in 1992, Master of 
Engineering in Chemical Energy 
Engineering in 1994, Doctor of Engineering 
degree in Chemical System Engineering in 
1998, all from the University of Tokyo, and 
I subsequently joined the National Defense 
Academy in Yokosuka, Kanagawa, Japan.  

My current position is Associate Professor at the Department 
of Applied Chemistry at the National Defense Academy since 
2010, after promoting as a Lecturer in 2006. I am currently 
teaching classes and lab work on energetic materials, as well as 
doing research on energetic materials with the current focus 
on ammonium nitrate-based gas generating agents (also did 
some work previously on explosive reactive armors). I have 
also worked as a Postdoctoral Research Scientist at the 
Department of Materials and Metallurgy, New Mexico 
Institute of Mining and Technology in Socorro, New Mexico, 
USA between the years 2004-2005.  

I have authored/co-authored 30+ peer-reviewed journal 
articles, co-authored a textbook (in Japanese) on explosives, 
authored a book chapter of a Springer book “Chemical Rocket 
Propulsion - A Comprehensive Survey of Energetic Materials” 
and has made/co-authored 100+ presentations including 30+ 
international conference presentations that include                  
9 authored/coauthored oral/poster presentations during the 
past IPS Seminars.  

I have been a member of the International Pyrotechnics 
Society since 2008, and I am currently the Secretary of the 
International Pyrotechnics Society since 2012, editing and 
distributing IPS Newsletters 3-6 issues/year as well as working 
on other required tasks, and I am also an Associate Editor 
representing the IPS since 2018 for Propellants, Explosives, 
Pyrotechnics which is the official IPS journal. I am also an 
International Steering Committee member of the IPS Seminar 
and have also been an International Advisory Committee 
member of the Workshop on Pyrotechnic Combustion 
Mechanisms. As for other membershps, I am a member of the 
International Shock Wave Institute, the Japan Explosives 
Society, and the Combustion Society of Japan to name the few. 

It is a great honor and pleasure serving the members of the 
International Pyrotechnics Society for the past 10 years as the 
Secretary; and going beyond 10 years of service as a candidate 
for the sixth term, I hope that I could continue to be of some 
assistance in the global academic interactions for the members 
of the Society. 

 

Dr. Zac Doorenbos 

My name is Zac Doorenbos, and I have been working in the 
area of energetic materials since 2005. I received my bachelor's 
degree in Chemical Engineering (2006) and my Ph.D.             
in Chemical and Biological Engineering (2010) from South 
Dakota School of Mines and Technology.                      
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During my undergraduate and graduate time, I worked under 
Dr. Jan Puszynski where I gained my interest in energetic 
materials by working with pyrotechnics delays, nanothermites, 
and pyrophoric materials.  

After graduating, I went to work for a small business 
(Innovative Materials and Processes, LLC) for 7 years where 
my work focused on the development of pyrophoric 
substrates and new “green” pyrotechnic delay formulations. 
This work led to 1 patent and co-authoring a book chapter. 
While working here I also had my first insight into the use of 
advanced manufacturing techniques like robocasting or direct 
ink writing (DIW) for energetic material formulations. From 
there I moved onto a position in the energetic materials 
formulations research branch and Naval Air Weapons Center 
China Lake for three years where my research interests 
focused more on plastic bonded explosive and propellant 
formulations for additive manufacturing. This work looked at 
both DIW and fused deposition modeling forms of 3D 
printing for increasing the performance output characteristics 
on energetic materials. In February of 2020, I start work at 
Lawrence Livermore National Laboratory as a Research 
Scientist with my efforts focused on developing new high 
explosive formulations for advance manufacturing techniques 
with a focus on Resodyn Acoustic mixing.  

I have been part of IPS USA and attended all the seminars 
since 2012 and been actively involved where I can, including 
being the co-chair for the 2020 meeting (canceled due to 
COVID-19) and now the 2022 meeting. As part of my current 
job and due to my interest in energetic materials I want to 
continue to be involved IPS in the future and want to help 
further grow this organization. With your support I would be 
honored to serve as the IPS Archivist and try to fill the big 
shoes left by my predecessor.  

ZAC DOORENBOS 
Rapid Materials Prototyping & Characterization Group  
Lawrence Livermore National Laboratory  
7000 East Ave. L-282  
Livermore, CA 94550-9234  
Phone: (925) 758-9733  
Email: doorenbos1@llnl.gov  
 
EDUCATION  
Ph.D. Chemical and Biological Engineering December 
2010  
Emphasis: Chemical Engineering  
South Dakota School of Mines and Technology Advisor:      
Dr. Jan Puszynski  
Dissertation: Size Classification, Processing & Reactivity of 
Nanoenergetic Materials  
 
 
B.S. Chemical Engineering May 2006  
South Dakota School of Mines and Technology  

EXPERIENCE  
Research Scientist February 2020 – Present  
Rapid Materials Prototyping & Characterization Group  
Lawrence Livermore National Laboratory  
Currently leading efforts associated with the transition of 
RAM mixing technology from the research level to production 
and the aging of additively manufactured explosive articles. 
Also leds efforts to purchase and install a new Resodyn 
LabRAM IIH and OmniRAM H acoustic mixer systems at 
LLNL. Designed new custom mixing fixtures for use of Reso-
dyn Acoustic Mixers. Worked to develop mixing programs for 
current plastic bonded explosive formulations made using 
other mixing techniques. Worked on efforts related to the 
radiation and thermal aging characterization of plastic bonded 
explosive formulations. Mentored young engineers and scien-
tist and worked as part of a multidisciplinary team.  
 
Chemical Engineer July 2017 – February 2020  
Energetic Materials Research Branch  
Naval Air Warfare Center Weapons Division, China Lake  
Managed between 1-2 million dollars annually of internal and 
external R&D funds related to the development of energetic 
materials additive manufacturing capabilities. In addition, lead 
a multi-agency effort related to the development of an envi-
ronmentally benign pyrotechnic timing delay composition. 
Mentored 2-3 young engineers and scientist and worked as 
part of a multidisciplinary team.  
 
Director of Operations / Principal R&D Engineer April 
2014 - July 2017  
Innovative Materials and Processes, LLC, Rapid City, SD  
Developed new ideas related to environmentally benign pyro-
technic systems and submitted proposal to the DoD for fund-
ing. Successfully funded 1-2 people yearly during my time at 
IMP through external R&D project awards related to the 
development of environmentally benign pyrotechnic materials 
and pyrophoric countermeasure systems.  
 
Principal R&D Engineer January 2011 - April 2014  
Innovative Materials and Processes, LLC, Rapid City, SD  
 
R&D Engineer May 2010 - December 2010  
Innovative Materials and Processes, LLC, Rapid City, SD  
 
PUBLICATIONS, PAPERS, AND CONFERENCE 
PRESENTATIONS  
(Bold – Presenting author)  
● Doorenbos, Z.D., Grapes, M.D., Avalos, E., Kline, D., and 
Sullivan, K.T., “In Cartridge Mixing for Direct Ink Write 
Applications using Resodyn Acoustic Mixing Technology” 
Presentation for the Dec 2021 JANNAF PEDCS Virtual 
Meeting, Dec. 6-16th, 2021  
● Demko, A.R., Lormand, B.M., and Doorenbos, Z.D., “Tai-
loring Binder Melting Temperatures for Additive Manufactur-
ing and The Impact of Binder Melt Layer on Ammonium 
Perchlorate Composite Propellants” Presentation and Pro-
ceedings for the Sept/Oct 2020 JANNAF PEDCS Virtual 
Meeting, Sept. 29 – Oct 9, 2020.  
● Tulao, T.N., Lormand, B.M., Doorenbos, Z.D., and 
Abplanalp, M.J., “Additively Manufactured Propellants based 
on a Hybrid-Cured Polymer System” Presentation and     
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Proceedings for the Sept/Oct 2020 JANNAF PEDCS Virtual 
Meeting, Sept. 29 – Oct 9, 2020.  
● Demko, A.R., Lormand, B., Doorenbos, Z., “Tailoring 
Binder Melting Temperature to Study the Binder Melt Layer 
Flow in Ammonium Perchlorate Composite Propellants”, 
Accepted for publication to Combustion Science and Tech-
nology.  
● Essel, J.C., Ihnen, A.C., Merriman, W.W., Nelson, A.P., 
Turnbaugh, D.G., Connor, D.T., Baronowski, J.A., Smith, T., 
Wood, L.R., and Doorenbos, Z., “Colloid Ink Formulation 
and Development for Primers and Delays”, JANNAF Journal 
of Propulsion and Energetics, Volume 10, Number 1, 2019.  
● Z. D. Doorenbos, Z.D., Lormand, B.M., Newbold, C.R., 
and Ihnen, A.C., "Additively Manufactured Solid Fuel Ramjet 
Grains," in Presentation and Proceedings for the December 
2018 JANNAF PEDCS Meeting, Portland, OR, December 10-
13, 2018.  
● Doorenbos, Z.D., Essel, J.T., Kubik, M., Moody, H., and 
Hughes, A., "Demonstration of Automated Primer Ro-
bocasting For Digital Assembly of Ammunition," in 41st 
JANNAF Subcommittee on Propellants and Explosives De-
sign and Characterization, Vancouver, WA, December 10-13, 
2018.  
● Doorenbos, Z., Ihnen, A., Essel, J., Kubik, M., Moody, H., 
Hughes, A., “Printed Primers for Next-Gen Ammunitions” 
Proceedings for the 43rd International Pyrotechnics Seminar, Fort Collins, 
CO, July 8-13, 2018.  
● Doorenbos, Z., Ihnen, A., Essel, J., Kubik, M., Moody, H., 
Hughes, A., “Printed Primers for Next-Gen Ammunitions” 
Presentation at the 43rd International Pyrotechnics Seminar, Fort Col-
lins, CO, July 8-13, 2018.  
● Haines, C., Morris, L., Luan, L., Doorenbos., Z., Energetic 
Materials: Cradle to the Grave, Chapter Pyrophoric Nano-
materials, Springer, Published 2017.  
● Doorenbos, Z., “Environmentally Benign Multi-Component 
Delay System with Tunable Propagation Characteristics” Pro-
ceeding for the 42nd International Pyrotechnics Seminar, Grand Junction, 
CO, July 10-15th, 2016  
● Doorenbos, Z., “Environmentally Benign Multi-
Component Delay System with Tunable Propagation Charac-
teristics” Presentation at the 42nd International Pyrotechnics Seminar, 
Grand Junction, CO, July 10-15th, 2016  
● Puszynski, M., Schley, J., Doorenbos, Z., Puszynski, J.A., 
“Peculiarities in the Formation of Nanosize Fuels during Attri-
tion Milling in Organic Solvents.” Proceedings for the 50TH AI-
AA/ASME/SAE/ASEE Joint Propulsion Conference, Cleveland, 
OH, July 28-30, 2014  
● Doorenbos, Z., Haines, C., Mills, K., Puszynski, J.A., ”Tape 
Casted Ceramic Matrix Pyrophoric Substrates.” Proceedings for 
the 40th International Pyrotechnics Seminar, Colorado Springs, CO, July 
13- 18, 2014.  
● Puszynski, M., Doorenbos, Z., Cheng, G., Mehta, N, 
Puszynski, J.A., “Development of M42 Percussion Primers 
Based on an Environmentally Benign Nanoenergetic Compo-
site.” Proceedings for the 40th International Pyrotechnics Seminar, 
Colorado Springs, CO, July 13-18, 2014.  
● Morris, L., Doorenbos, Z., Puszynski, M., Fairman, N., 
Puszynski, J.A., “Synthesis and Testing of Nanoscale Alumi-
num, Silicon and Aluminum/Silicon Mixtures for Pyrotechnic 
Applications.” Presentation at 40th International Pyrotechnics Semi-

nar, Colorado Springs, CO, July 13-18, 2014.  
● Poda AR, Moser RD, Cuddy MF, Doorenbos Z, Lafferty BJ, 
et al. (2013) Nano-Aluminum Thermite Formulations: Characterizing 
the Fate Properties of a Nanotechnology during Use. J Nanomater Mol 
Nanotechnol 2:1. doi:10.4172/2324-8777.1000105  
● Doorenbos, Z., Balas-Hummers, W., Puszynski, J.A., “Tun-
able Nanothermites in Pyrotechnic Applications.” Proceedings for 
the 38th International Pyrotechnics Seminar, Denver, CO., June 10-15, 
2012.  
● Doorenbos, Z., Groven, L., Haines, C., Kapoor, D., 
Puszynski, J.A., “Pyrophoric Porous Self-Supporting Sub-
strates with Tunable Thermal Response.” EuroPyro 2011and 
37th International Pyrotechnics Seminar, May 17-19, Reims, France, 
(2011).  
● Puszynski, J.A., Doorenbos, Z., Walters, I., Redner, P., 
Kapoor, D., Swiatkiewicz, J., “The Effect of Gaseous Addi-
tives on Dynamic Pressure Output and Ignition Sensitivity of 
Nanothermites.” American Physical Society, 17th Biennial Interna-
tional Conference of the APS Topical Group on Shock Compression of 
Condensed Matter, June 26-July 1, 2011  
● Groven, L., Doorenbos, Z., Puszynski, J.A., Haines, C., and 
Kapoor, D. “Carbon Nanotube Based Pyrophoric Substrates 
with a Tunable Response for Infrared Countermeasures”. 
Proceedings of the 27th Annual Army Science Conference, Orlando, FL, 
December (2010).  
● Doorenbos, Z., Groven, L., Haines, C., Kapoor, D., and 
Puszynski, J.A., “Novel Pyrophoric Substrates with a Tunable 
Energetic Output.” 2010 Annual AICHE Meeting, Salt Lake 
City, UT, Nov. 7-12, (2010).  
● Puszynski, J.A., Doorenbos, Z., Kapoor, D., and Haines, 
C., “Mathematical Modeling of Alpha-Iron Coated Pyrophoric 
Substrates.” Eighth International Symposium on Special Topics in 
Chemical Propulsion (8-ISICP), Cape Town, South Africa, No-
vember 2-6, 2009.  
● Shende, R., Doorenbos, Z., Vats, A., Puszynski, J.A., Ka-
poor, D., Martin, D., Haines, C., “Pyrophoric Nanoparticles 
and Nanoporous Foils for Defense Applications.”, Proceedings 
of the 25th Annual Army Science Conference, Orlando, FL, December 
(2008).  
● Doorenbos, Z., Vats, A., Shende, R., Puszynski, J.A., Ka-
poor, D., Martin, D., Haines, C., “Pyrophoric Films Based on 
Nanosized Iron”, Proceedings of Annual AIChE Meeting, Philadel-
phia PA, November 16-21, 2008.  
● Shende, R., Vats, A., Doorenbos, Z., Kapoor, D., Haines, C., 
Martin, D., and Puszynski, J.A., “Formation of Pyrophoric α-
Fe Nanoparticles from Fe(II)-Oxalate”, NSTI-Nanotech 
(ISBN 978-1-4200-8503), 1, 692- 698, (2008).  
● Shende, R., Alok, V., Doorenbos, Z.D., Kapoor, D., Martin, 
D., and Puszynski, J.A., “Formation of Pyrophoric Iron Parti-
cles By H2 Reduction of Oxalate and Oxides”, in Advancements 
in Energetic Materials and Chemical Propulsion, Begell House, Inc, 
pp. 87-97, 2007.  
● Tippmann, R., Doorenbos, Z., Puszynski, J.A., Kapoor, D., 
“Size Classification of Nano and Submicron Particles in An 
Ultracentrifuge”, Proceedings of Annual AIChE Meeting, Salt Lake 
City, UT, November 3- 9, 2007.  
PATENTS  
● United States Patent 8,623,156, Pyrophoric materials and 
methods of making same, Haines, et al., January 7, 2014.  
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● Unites States Patent 9,828,304 B1, Composites of porous 
pyrophoric iron and ceramic and methods for preparation 
thereof, Haines et al., November 28, 2017  
 
MEMBERSHIPS  
● International Pyrotechnics Society - Co-Chair of 2022 Inter-
national Pyrotechnics Society Seminar.  

 

A Statement from the Current IPS 
Archivist, Dr. Anthony P. Shaw 
After serving for nearly eight years as archivist of the 
International Pyrotechnics Society, I have decided to step 
down from this role at the end of my fourth term in July, 2022. 
On the one hand, it is important for the officers of our society 
to be ready to serve for multiple terms because excessive 
turnover in certain roles (like the one I have done my best to 
fulfill) would not be desirable. For this reason, and according 
to our constitution and bylaws, “the archivist may serve for an 
indefinite number of two year terms.” On the other hand, I 
believe that an occasional change in a situation like this can be 
beneficial to a professional society, provided a suitable 
candidate is available. Dr. Zachary D. Doorenbos (Lawrence 
Livermore National Laboratory) is just such a candidate. I fully 
support Dr. Doorenbos’s candidacy for this position, and I 
encourage you to vote for him. I believe he will make many 
valuable contributions to our society as its archivist. 
I would like to thank a number of people who helped me with 
my archivist duties over the last eight years or so. I thank Jesse 
Sabatini and Greg Knowlton for introducing me to IPS and 
helping me become more involved in the society. I thank 
Rutger Webb (the previous archivist) and E.-C. Koch for 
helping me during a transitional period, as Jay Poret and I set 
up a new IPS website. Regarding the website, my friend and 
colleague Jay Poret was an enormous help. Jay volunteered to 
handle the technical aspects while I created the content; this 
has been a lot of work for both of us. Thank you Jay! It has 
also been a pleasure serving with other IPS officers, past and 
present—I thank them for their contributions. Finally, I thank 
the members of IPS who voted to reelect me to the archivist 
post three times. I am now looking forward to participating in 
future IPS Seminars as an ordinary member of the society. 
 
Dr. Anthony P. Shaw 

 

Keep the Community informed 

Whether you have been awarded a prize, you have been 
promoted, you have transitioned to another section/job, 
taking a sabbatical year, made a ground-breaking invention 
that is surely worthy of a Nobel Prize, took a cool 
picture/movie of pyrotechnics that you would like to show-off, 

or whatever it is, please let the community know and drop us 
an e-mail at the following address: sdate@nda.ac.jp. 

 

How to vote 

After you receive this newsletter, an invitational no-reply email 
entitled “Your invitation for Vote in the Election: IPS BoD 
2022-2024 Election” from the International Pyrotechnics 
Society would be sent to you shortly before the commence-
ment of the voting, in which you would be transferred to the 
electronic voting site (on Election Runner platform) for IPS 
Board 2022-2024 Election by clicking on the light-blue button 
with white letters “Click Here to Vote”. From then on, please 
follow the instructions. After you click on all the candidates 
and submit your votes, you could download the document 
which certifies that you have voted.  

The electronic voting system is straightforward and simple, 
and the secrecy of your vote is guaranteed, so please enjoy!  

 

Corporate Members of  IPS 

   
    

  
 

http://www.hfipyrotechnics.com/�
https://www.tno.nl/en/�
https://www.tno.nl/en/�
http://www.hfipyrotechnics.com/�
https://www.lutradyn.com/English-Seminars/�
https://www.reactivemetalsinc.com/�
http://www.machichemicals.com/�


What's Up Around the Globe and Online (as of March 1, 2022)                                                                                                    
Date Name of Conference Venue Organizers Conference Home Page
2022

4~6 Fulminaton 2022 Reading, UK Institute of Explosives Engineers https://iexpe.org/event/fulmination-2022/

6~8 24th Seminar on New Trends in Research of Energetic Materials (NTREM 2022) Pardubice,
Czech Republic

Institute of Energetic Materials,
Faculty of Chemical Technology,
University of Pardubice

http://www.ntrem.com

8~13 32nd International Symposium on Ballistics - 2022 Reno, NV, USA International Ballistics Society https://www.ballistics.org/

15~17 11th EFEE World Conference on Explosives and Blasting Maastricht,
Netherlands

European Federation of
Explosives Engineers (EFEE) https://efee2022.com/

26~28 13th International High Energy Materials Conference & Exhibits-2022
(HEMCE 2022) Ramgarh, India HEMSI Chandigarh-Delhi

Chapter http://hemsichd.org/hemsi-2021/

26~July
1 Gordon Research Conference on Energetic Materials Manchester,

NH, USA Gordon Research Conferences https://www.grc.org/energetic-materials-conference/2022/

27 17th Workshop on Pyrotechnic Combustion Mechanisms Pfinztal,
Germany Lutradyn https://www.lutradyn.com/home/wpc/

28~July
1 51st International Annual Conference of the Fraunhofer ICT Karlsruhe,

Germany Fraunhofer ICT https://www.ict.fraunhofer.de/en/conferences/conferences/ann_conf2021.html

5~6 International Explosives Conference 2022 London, UK Cranfield University https://www.cranfield.ac.uk/events/symposia/sym-iec

9 18th Workshop on Pyrotechnic Combustion Mechanisms Colorado
Springs, USA Lutradyn https://www.lutradyn.com/home/wpc/

10~15 45th International Pyrotechnics Society Seminar
Colorado
Springs, CO,
USA

IPSUSA Seminars, Inc. http://www.ipsusa-seminars.org/2022-ips-seminar/

2~6 2022 NATAS Annual Conference Cleveland, OH,
USA NATAS https://www.natasinfo.org/site_page.cfm?pk_association_webpage_menu=2008&pk_association_webpage=20957

2~6 Hypervelocity Impact Symposium 2022 Alexandria, VA,
USA Hypervelocity Impact Society http://hvis2022.jhuapl.edu/

September

May

August

April

June

July

https://iexpe.org/
https://iexpe.org/event/fulmination-2022/
http://www.upce.cz/english/fcht/iem.html
http://www.upce.cz/english/fcht/iem.html
http://www.upce.cz/english/fcht/iem.html
http://www.ntrem.com/
https://www.ballistics.org/
https://www.ballistics.org/
https://efee.eu/
https://efee.eu/
https://efee2022.com/
http://hemsichd.org/hemsi-chandigarh-delhi-chapter/
http://hemsichd.org/hemsi-chandigarh-delhi-chapter/
http://hemsichd.org/hemsi-2021/
https://www.grc.org/
https://www.grc.org/energetic-materials-conference/2022/
https://www.lutradyn.com/
https://www.lutradyn.com/home/wpc/
https://www.ict.fraunhofer.de/en.html
https://www.ict.fraunhofer.de/en/conferences/conferences/ann_conf2021.html
https://www.cranfield.ac.uk/
https://www.cranfield.ac.uk/events/symposia/sym-iec
https://www.lutradyn.com/
https://www.lutradyn.com/home/wpc/
http://www.ipsusa-seminars.org/
http://www.ipsusa-seminars.org/2022-ips-seminar/
https://www.natasinfo.org/site_home.cfm
https://www.natasinfo.org/site_page.cfm?pk_association_webpage_menu=2008&pk_association_webpage=20957
https://hvis.org/
http://hvis2022.jhuapl.edu/
http://www.intpyrosoc.org/


Let there be light.



Out of  the Darkness, Pyro is Calling.

Scan Me!

For more information, please contact 
lcrouseipsusaseminars@gmail.com

45th International Pyrotechnics Society Seminar

July 10-15, 2022

DoubleTree by Hilton Hotel, Colorado Springs, CO, USA



   

45th INTERNATIONAL 
PYROTECHNICS SOCIETY 

SEMINAR 
 

Third Call  
for Papers  
(Abstracts)  

Hosted by  
IPSUSA Seminars, Inc.  
 
A Major International  
Forum for Pyrotechnics  
and Energetic Materials! 

July 10-15, 2022 
 
The 45th International Pyrotechnics 
Society Seminar will be held at the 
DoubleTree by Hilton Hotel  
in Colorado Springs, Colorado, USA,  
on July 10-15, 2022 

  
 
DoubleTree by Hilton 
Colorado Springs, Colorado  
 
https://www.hilton.com/en/hotels/cosp-dt-
doubletree-colorado-springs/ 

 

 

Seminar Registration 
 

See attached Registration Form for Registration 
fees. Note discounts for early registration and for 
IPS members. Early registrants using credit cards 
(VISA, MasterCard, and AMEX only) will not be 
charged until just before the Seminar. Also, please 
specify Seminar activities for companions and note 
participation in all events for both registrants and 
companions on the Registration Form. Please 
complete all sections of the form. 

 

Activities for Registrants & 
Companions included in the 

Registration fee:   
 

There is an informal reception Sunday evening 
with ample food, a casual get-together Mixer/Picnic 
on Monday night with Karaoke, and a special outing 
and dinner on Thursday evening (for Registrants 
only)**, which are  included in the Registration fee. 
Companion fee is extra.** 

 

Cheyenne Mountain Zoo Outing 
 

On Thursday evening, the social event will be a 
trip by bus to the Cheyenne Mountain Zoo in the 
mountains less than five miles west of Colorado 
Springs. You will enjoy an evening with the animals, 
including the opportunity to feed the Giraffes! This 
evening event is included in the Registration fee for 
Seminar Registrants. Tickets for Companions of 
Seminar Registrants will be available at $100.00 each. 
Children 6 to 12 are half price ($50.00 each). 

 

Seminar Co-Chairs 
 

Mr. Christopher Csernica  
U.S. Army CCDC Armaments Center 
christopher.m.csernica.civ@mail.mil 

Dr. Zachary Doorenbos  
 Lawrence Livermore National Laboratory 

doorenbos1@llnl.gov 
 

 

Further Information 
 

As information about the Seminar becomes 
available, it will be posted on the website at http://www. 
ipsusa-seminars.org.  Copies of proceedings from 
previous Seminars held in the US are available in book 
and CD form for sale at http://www.ipsusa-
seminars.org/publications/. 

 

 

Submission of Abstracts 
 

To be considered, Abstracts may be submitted 
for inclusion in the Seminar at any time up to January 
18, 2022. Receipt of your Abstract will be 
acknowledged by email. Guidelines on how to 
prepare the manuscript for publication will be 
available on the IPSUSA Seminar website. Selection 
of the papers to be given at the Seminar will be made 
in February 2022, and a list of papers for oral and 
poster presentation will also be published and posted 
on the website in March 2022. The Proceedings of 
the Seminar will be published as a CD or USB 
thumb-drive and will be distributed at the beginning 
of the Seminar. 

It is expected that an author will present each 
oral or poster paper. It is our intent not to publish 
manuscripts of papers from authors who do not 
participate in the Seminar. This standard is set to 
encourage attendance and participation in the 
Seminar and to encourage the open exchange of 
ideas. All papers will be presented and written in the 
English language. Furthermore, all submitted 
manuscripts must allow IPSUSA Seminars, Inc. to 
copyright their submissions in accordance with 
standard practice for the publication of all technical 
and scientific papers.  

Authors are personally and solely responsible 
for obtaining organizational clearance for their paper 
(abstract and manuscript) before submitting it to the 
Seminar for presentation and publication. In 
granting the clearance approval, it should be 
understood that the abstract and manuscript will be 
published in the Seminar Proceedings on a CD or 
USB thumb-drive. These will be made available to 
the public at large. 

 

Abstracts 
 

Abstracts should be no more than 500 words in 
length. You may indicate your preference for 
presentation in the Oral or Poster Session. Full 
manuscripts from both types of presentations, 
without distinction, will be included in the 
Proceedings. Full manuscripts are not required for 
Posters. A detailed summary/Abstract (two to four 
pages) is acceptable for Posters to be published in 
the Proceedings.  

Commercial vendors must register and are 
encouraged to present posters or display exhibits. 

 

 

Seminar Topics 

 

Pyrotechnics, in the international context, 
includes all energetic materials. Subjects of interest 
for this Seminar include explosives, propellants, 
pyrotechnics, and devices that utilize these materials, 
processes used to make them, and the physical and 
chemical principles and processes involved in their 
design, characterization, reaction, testing, operation, 
and aging. 
 

 All aspects of pyrotechnics 
 Fuel/oxidizer formulations  
 Insensitive energetic materials 
 Sensitivity and safety 
 Solid rocket propellants 
 Environmental considerations 
 Nano-particles in energetic materials 
 Testing methods and devices 
 Manufacturing processes; twin-screw extruders, 

coacervation, co-precipitation, etc. 
 Computational methods applied to energetics  
 Detonation science 
 Improvised explosive devices (IEDs) 
 Initiators and initiation 
 Pyrotechnic generated/dispersed biocides 
 Regulations and standards applicable to 

energetics; STANAGs, etc. 
 Synthesis of explosive, propellant, and 

pyrotechnic compositions 
 Unusual applications of energetic materials 
 Conventional/non-conventional explosives 
 Commercial fireworks (R&D, processing, 

safety, materials, etc.) 
 Commercial explosives and pyrotechnics for 

blasting, excavation, drilling, and mining 
 

 

Passport and VISA  
Advisory and Warning 

 

In the process of obtaining your Visa for 
travel to the USA, you may be asked to appear 
for a personal interview.  This will lengthen the 
time it takes to obtain a Visa.  

We strongly recommend starting the Visa 
application process as early as possible. 



  

Schedule of Events 
 

The timetable leading to the Seminar is: 
January 18, 2022  

Abstracts due to Seminar Coordinator  
(see address on second page) 
Final full text manuscripts are due for the  
Young Scientist Award and the Bursary Award 
considerations 
Registration for the Seminar continues 

February 15, 2022 
Authors notified of paper acceptance  
Young Scientist Award and Bursary Award 
Notifications  
Registration for the Seminar continues 

March 15, 2022 
Final Announcement with list of papers 
Registration for the Seminar continues 

April 26, 2022 
Full Manuscripts due to Seminar Coordinator  
for Proceedings 
Registration for the Seminar continues 

June 7, 2022 
Cutoff date for Hotel reservations 

June 10, 2022 
Final date for receiving discounted 
Registration *  

July 10-15, 2022 
45th International Pyrotechnics Society 
Seminar 

 
 

 * We strongly encourage completing the 
Seminar Registration form and making your 
Hotel reservation early. Payment is not required 
prior to arrival at the Seminar.   
     Registration forms received by June 10, 2022, 
will  at the lower advance registration fee for 
payment at the Seminar. “Walk-in” registrants 
will pay a higher fee.   
     Your credit card will not be billed until the date 
of the Seminar (unless requested by you). 

 

Seminar Steering Committee 
IPSUSA Seminars, Inc. Officers 

 

Dr. Gregory D. Knowlton – President 
Dr. Jesse J. Sabatini – Vice President,  

Seminar Operations & Protocol 
Dr. Anthony P. Shaw – Vice President,  

Seminar Records 
Mr. David W. Turner – Secretary/Treasurer 
Mrs. Linda C. Crouse – Recording Secretary 
Dr. Jay C. Poret – Director, IT/AV Services 

 
 

Technical Steering Committee 
 

Dr. Jason S. Brusnahan –  
Defence Science and Technology Group/Australia 

Randall Busky –  
Franklin Engineering/USA 

Dr. Jonathan Dilger –  
NSWC/USA 

Dr. Lori Groven –  
South Dakota School of Mines & Technology/USA 

Scott Hall –  
Nammo Talley, Inc./USA 

Dr. Karl D. Oyler –  
US Army ARDEC/USA 

Dr. Jay Poret –  
US Army RDECOMARDEC/USA 

Dr. Magdalena Rusan –  
University of Munich/Germany 

Dr. Denis Spitzer –  
ISL-CNRS-UNISTRA/ France 

Dr. Kyle Sullivan –  
Lawrence Livermore National Laboratory/USA 

 
 

International Steering Committee 
 

Dr. Manfred A. Bohn – Germany 
Dr. Jason Brusnahan – Australia 

Beatriz Collado – Spain 
Dr. Shingo Date – Japan 

Wim P.C. de Klerk – Netherlands 
Dr. Trevor T. Griffiths – United Kingdom 

Benoit Jolicoeur – Canada 
Mr. Pravin Kumar Mehta – India 
Dr. Muhamed Sućeska – Croatia 

Pierre Thébault – France 
 

 

2022 Dr. Bernard E. Douda –  
Young Scientist Award 

 

One special award, the 2022 Dr. Bernard E. 
Douda  – Young Scientist Award for Pyrotechnics 
Investigators is anticipated from the fund established 
through the International Pyrotechnics Society. The 
award will pay for the 45th IPSUSA Seminar 
Registration fee and a 2-year paid IPS membership.  
To be eligible for the award, the Applicant must be under 
40 years of age at the time of the submission deadline 
(January 18, 2022), must not be an officer or past officer 
of the IPS or IPSUSA, must submit a full paper with 
cover letter explaining the importance of the presented 
work along with a curriculum vitae, and must attend and 
present the paper at the 45th IPS Seminar.  Applicants 
will be notified by February 15, 2022.   The point of 
contact for this award is Dr. Jesse J. Sabatini 
at  jesse.j.sabatini.civ@mail.mil. 

 

Frank Carver Bursary Award 
 

One special award, the Frank Carver Bursary for 
a Pyrotechnics Investigator is anticipated from the 
Bursary Fund established though the International 
Pyrotechnics Society. The Frank Carver Bursary Fund 
is a UK Charity which promotes advancement in the 
scientific understanding of energetic materials by 
assisting young pyrotechnicians to attend and present 
their work at international seminars being sponsored/ 
sanctioned by the International Pyrotechnics Society.  

The award will be £1200 Sterling equivalent. The 
amount is usually sufficient to cover travel expenses or 
Seminar fees. To be eligible for the award, the recipient 
must be less than 40 years of age, from outside of North 
America, and must orally present the paper at the 
Seminar. Persons who wish to be considered for the 
award should notify their intention to the International 
and Technical Steering Committees of the Seminar 
(Trevor Griffiths at ttgriffiths.ips@gmail.com) and 
submit their written paper at least six months before the 
date of the Seminar. 

The winner will be selected from among the group 
of applicants for the award.  See www.intpyrosoc.org/ 
frank-carver-bursary/ for details of the rules. 
Applicants for the award must submit a completed 
application, plus all required materials to 
lcrouseipsusaseminars@gmail.com by January 18, 
2022. Applicants will be notified of the decision on the 
award by February 15, 2022. 

 

 

Hotel Reservations 
 

To make your Room Reservations please go 
online to the DoubleTree by Hilton links listed 
below: 
Regular Room Rate: 
https://doubletree.hilton.com/en/dt/groups/pers
onalized/C/COSP-DT-IPS-
20220707/index.jhtml?WT.mc_id=POG 
Per Diem Room Rate: 
https://doubletree.hilton.com/en/dt/groups/per
sonalized/C/COSP-DT-IPP-
20220707/index.jhtml?WT.mc_id=POG 

There will be a limited number of Per Diem 
rooms (for U.S. Government Employees only – 
with a valid Government ID), so it is advised that 
you register early if you qualify for these.  

Regular room rates will be $145 per night.  
Once you make your reservation, you will receive a 
confirmation number from the DoubleTree.  
 

 

Registration 
 

Registration, Abstracts, and Papers will be  
handled through the Seminar Coordinator: 

Linda Crouse 
IPSUSA 2022 Seminar Coordinator 

Phone:  303.601.8550    Fax:  303.904.3965 
E-mail:  lcrouseipsusaseminars@gmail.com 

Questions about details for registration and other 
arrangements may be directed to her. 

 

18th Workshop on Pyrotechnic 
Combustion Mechanisms 

 

The 18th Workshop on Pyrotechnic Combustion 
Mechanisms will be held on Saturday, July 9, 2022, 
prior to the 45th International Pyrotechnic Society 
Seminar. There will be a separate registration and fee 
for the Workshop. The goal and primary focus of this 
Workshop is to provide a platform for scientists to 
exchange information and discuss critical physical 
and chemical aspects of the combustion of 
pyrotechnic materials.  

For further information on the Workshop, see 
the IPS and/or IPSUSA Seminars websites or 
contact Dr. Ernst-Christian Koch at e-c.koch@ 
lutradyn.com. 
 



   Attendee Information
Last Name First Name Title
Phone Fax Email
Affiliation Companion
Street Address
City State Zip Code Country

   May we include your email address on the Attendance List?     Yes     No 

   Yes     No  Emailed Copy?    Yes     No 

   Five Day Registration ‐ This Fee Includes CD or Thumb Drive of Proceedings, Briefcase, Refreshments, Registration
   Social, Mixer/Picnic, Five Breakfasts, Four Lunches, and Thursday Night Outing.
Early Member Registration Fee     $1250    Early Non‐Member Registration Fee   $1300  
(on or before 6/10/22): (on or before 6/10/22):
Late Member Registration Fee     $1325    Late Non‐Member Registration Fee   $1375  
(after 6/10/22): (after 6/10/22):
Student Fee (if accompanied by paid Advisor) *     $700     Partial Week Fee **   $650   

   Additional Optional Costs (not covered in Registration Fee)
# _____ @ $75/person

   To Pay in Advance:  Please provide your credit card number here (Only VISA, MasterCard, or AMEX) accepted
Credit Card # Exp. Date:

   Please Mark the Activities You [and Your Companion(s)] Plan to Attend
Registrant Companion(s) Registrant Companion(s)

Wednesday, 13 July, Lunch 

* / ** Please see page 2 for additional information.

45th International Pyrotechnics Society Seminar
Hosted by IPSUSA Seminars, Inc. • July 10 ‐ 15, 2022



Name on Card:  

    $ TOTAL REMITTED   

   Group Photo:  Do Your Prefer a Hard Copy?

IPSUSA ATTENDEE REGISTRATION FORM 

Companion Lunches: Monday # _____  Tuesday #_____  Wednesday #_____ Thursday #_____  @ $25/each day

Questions???  Please call Linda Crouse at Phone:  303.601.8550 or Email:  lcrouseipsusaseminars@gmail.com
Please email or fax completed form to Linda Crouse at:  lcrouseipsusaseminars@gmail.com or Fax:  303.904.3965

  Thursday, 14 July, LunchMonday, 11 July, Lunch

Tuesday, 12 July, Lunch Friday, 15 July, Wine & Cheese

Date/Activity

Thursday, 14 July, Dinner OutingMonday, 11 July, Mixer/Picnic

Fees may also be paid at time of arrival, but PLEASE PRE‐REGISTER!
Checks must be in US dollars, payable on a US bank, made payable to 2022 IPSUSA Treasurer.  No Purchase Orders.

Please note, all Lodging Fees are to be paid separately by the Attendee and are not included in the Registration fee.
Please use emailed links to make your Room Reservations ‐ no later than 6/7/2022.

Companion Thursday Night Outing # _____ @ $100/person

DoubleTree by Hilton, Colorado Springs, Colorado, USA

Sunday, 10 July, Registration Social
Date/Activity

Companion Breakfasts (all 5 days)



* Student Fee (if accompanied by paid Advisor)
$700 ‐ whole week attendance
$350 ‐ half week (no briefcase)
$200 ‐ one day only (no briefcase)

** Partial Week Fees:
$650 ‐ two days only (no briefcase)
$325 ‐ one day only (no briefcase)
     Note:  if day attending is Thursday, there will be an additional $100 charge for the
     Thursday night outing (if you plan to attend the event)

Cancellation Policies:

If you cancel prior to 4 weeks (June 10th) from the Seminar start date, you will receive a 
     100% refund (minus a $40 Administration fee)
If you cancel from 4 weeks to 2 weeks (June 11th to June 26th) prior to the Seminar, you will 
      receive a 50% refund (minus a $40 Administration fee)
If you cancel 2 weeks or less (June 27th to July 9th) prior to the Seminar ‐ no refund

 Additional  Attendee Information

IPSUSA ATTENDEE REGISTRATION FORM 
DoubleTree by Hilton, Colorado Springs, Colorado, USA



45th International Pyrotechnics Society Seminar
Hosted by IPSUSA Seminars, Inc. • July 10 ‐ 15, 2022



Consider yourself  invited.

Scan Me!

For more information, please contact 
lcrouseipsusaseminars@gmail.com

45th International Pyrotechnics Society Seminar

July 10-15, 2022

DoubleTree by Hilton Hotel, Colorado Springs, CO, USA



New Trends in 
Research of Energetic 

Materials

Venue: Lecture Hall A1, University of Pardubice

April 6th – 8th, 2022
NTREM 2022

First Announcement of 24th International 
Seminar

VVVeennuuee:: LLLeecctttuurree HHHaallllll AAA111, UUUnniiivveerrssiiitttyy oofff PPPaarrddduubbbiiiccee

Contacts
Assoc. Prof Jiri Pachman
Prof. Svatopluk Zeman

Institute of Energetic Materials Faculty of Chemical Technology University of 
Pardubice

Phone: +420 46 603 8023; Email: seminar@ntrem.com
Website: www.ntrem.com



Indian Foreign 

Delegate  Rs 10000/- US$ 400

HEMSI Member Rs 8000/- US$ 300

Student Rs 3000/- US$ 100

In Association with
Terminal Ballistics Research Laboratory, Chandigarh

th13  International  
High Energy Materials 

Conference & Exhibits-2022

at
TBRL Ranges, Ramgarh, Panchkula, Haryana India

May 26 - May 28, 2022

Organized by
High Energy Materials Society of India

Chandigarh – Delhi Chapter

HEMCE 2022

DRDO               ISRO DAE ACEDEMIA CIVIL EXPLOSIVES INDUSTRIES
Conference Secretariat

Website : www.hemsichd.org
E mail : hemce2022@gmail.com, info@hemsichd.org

Fax : 0172-2657506

Members

Sh Yashpal Singh, Sc F, TBRL 
Sh  Balvir Kumar, Sc F, TBRL

Ms Ritu Khurana, Sc F, TBRL

Dr  Arjun Singh, Sc F TBRL

Sh  Madan Kumar, Sc F, TBRL 
Sh  Anupam Anand, Sc E, TBRL 
Sh  Subash Chander, Sc F, TBRL

Sh  Rajeev Kumar, Sc E, TBRL 
Dr  Sanjeev Verma, Sc E, TBRL 
Ms  Meenakshi Bhat Kala, Sc E, TBRL 
Sh  Manoj  Atwal, TO C, TBRL

  Registration

For online registration visit website www.hemsichd.org. The registration fee in form of demand 
draft / multicity cheque drawn in favour of HEMCE-2022 and payable at Chandigarh must be 
send by post to The Chairman Organizing Committee HEMCE 2022, TBRL Sector 30, 
Chandigarh 160 030.

  Benefit by Attending
This Conference is the largest gathering of its kind in the world for those involved with the 
manufacture, transportation, storage, disposal, and use of explosives and related products. 
Attendees will be field experts, supervisors, suppliers, service providers, manufacturers, 
educators, and researchers who want practical information on the latest techniques, product 
innovations, and research discoveries in the field. So one will be get the chance to learn from 
others experience  and work. It will be right place for interactions and see the latest products 
related to HEM research and evaluation.

  Exhibits and Sponsorships
The conference will be attended by researchers, academician, technologist, entrepreneur and 
students from all over the world. A souvenir comprising collection of abstracts of technical 
papers, invited talks and advertisements will be released during inaugural function. It is an idea 
platform for all industries to advertise their products and services all over the world. It is also 
proposed to have an exhibition of products developed by industries as well as R&D 
organizations and model made by students. The industry partners are also invited to sponsor 
the major events of the conference. 

Registration Fee

  Chandigarh: The City Beautiful

SOMETHING GOOD COMETH OUT OF EVIL; thus goes the Biblical saying. This legendry 
proverb aptly describes the birth of the city of Chandigarh, which was conceived immediately 
after India‘s Independence in 1947. With the partition in the subcontinent, Lahore, the capital of 
undivided Punjab fell within Pakistan, leaving East Punjab without a Capital. It was decided to 
build a new Capital city called Chandigarh about 240 kms. north of New Delhi on a gently sloping 
terrain with foothills of the Himalayas the Shivalik range of the North and two Seasonal rivulets 
flowing on its two sides approximately 7-8 kms apart. Chandigarh, the capital of the northern 
Indian states of Punjab and Haryana, was designed by the Swiss-French modernist architect, 
Le Corbusier. The city is well connected by Volvo buses and trains to New Delhi. It also has an 
international airport with connectivity to other cities and many countries. 

Chairman Organizing committee

Sh Prateek Kishore, OS & Director TBRL 
Convener

Dr  P K Soni, Sc F, TBRL

Mob. : 94179-36461

Co-convenor

Dr Inderpal Singh Sandhu, Sc F, TBRL 
Mob. : 99142-12403



Authors of selected papers will have to submit full text in camera ready form for publications. 
The detailed instructions will be posted on website. Authors are required to include new and 
original research material and should certify that the paper has not been presented at any 
meeting/ workshop/ symposium or communicated to any journal. Abstract and text should be 
unclassified. Responsibility to obtain requisite clearance from the institution/ sponsoring 
agencies rests with the author (s).

• Synthesis, characterization and scale-up 
of advanced HEMs

• Nano energetic materials
• Insensitive and green energetic materials
• Multi-scale modelling and process 

simulations
• Primary explosives, init iators and 

detonators
• Pyrotechnics and pyro devices
• Gun propellants and Propulsion systems
• Rocket propellants and innovative 

propulsion concepts/systems
• High explosive formulations and devices
• Prediction, evaluation and analysis of 

explosive filled armament stores
• Quality control and assurance of HEMs
• Blast mitigation, damages, effects & 

scaling in air and underwater
• Ageing studies and shelf - life assessment 

of explosives/ammunitions
• Explosive detection techniques and 

devices

• Novel characterisation and evaluation 
methods of HEMs

• Advances in civil explosives 
• Underground blasting and vibration 
• Blast and fragmentation modelling
• Modelling and simulation
• Thermal decomposition, combustion and 

kinetics
• Overdriven detonation waves
• Advanced  &  nove l  exper imen ta l 

techniques
• Dynamic shock loading of materials
• Micro Detonics
• Warhead design & evaluations
• Detonation in gaseous media
• TNT equivalence
• Equation of state of explosives
• Explosive safety, hazard assessment, 

w a s t e  d i s p o s a l  m a n a g e m e n t , 
environmental studies and disposal 
technologies of HEMs

  HEMSI 

High Energy Materials Society of India (HEMSI) was founded in 1983 with Headquarter at 
HEMRL, Pune. The principal aim of society is to propagate and promote knowledge and R&D 
activities in the field of High Energy Materials (HEMs) all over the world. In order to realize its 
objectives, HEMSI organizes biennial International Conferences / Seminars. It also 
disseminates the latest information by conducting Workshops and courses from time to time. 
Scientists / Technologists / Academicians from all over the globe attend these events. The 
participation in these events provide the platform for interaction among the Scientists, 
Engineers, academia and entrepreneur from different organizations in India and abroad. Today, 
HEMSI is a well-known society all over the world with more than 1500 active members from 
India and abroad. In addition to Head Quarters at HEMRL, Pune, HEMSI has full-fledged 
regional chapters at VSSC, Thiruvananthapuram, SHAR – IIT, Chennai, DRDL, Hyderabad, 
TBRL, Chandigarh and SFC, Jagdalpur.

The society has organized 12 International conferences to bridge the technology gap between 
researchers by participation of experts from all over the world. Society is going to organize next 
international conference “High Energy Materials Conference & Exhibits -2022” (HEMCE- 2022) 
at TBRL, Chandigarh, India.

  The Venue: TBRL Chandigarh

TBRL was established in 1961 as one of armament research laboratory, under the Department 
of Defence Research & Development with an aim to provide facilities for applied research and 
technology development in the fields of high explosives, detonics, shock & blast, lethality, 
impact & penetration and performance evaluation of warheads & other armament systems. The 
laboratory has the headquarter at Sector 30, Chandigarh and its technical area known as TBRL 
Ranges at village Ramgarh, District Panchkula, Haryana. TBRL Ranges are divided into a 
number of technical zones / trial areas which have been designed and spaced so as to allow 
conduct of experimental trials independent of each other. Each technical zone has been 
equipped with highly specialized instruments and diagnostics facilities, which generate critical 
inputs for the design and development of warheads and other armament systems. The main 
feature of the trial areas is that the instruments are kept in the strong RCC bunkers and 
explosive or ammunition are detonated in the open. This gives flexibility in operation and permits 
explosion of high calibre warheads, ammunition and large explosive charges with adequate 
safety measures. Over the last 60 years the laboratory has evolved from a test and evaluation 
centre to an institute with expertise and competence in technology development, simulation, 
design and development of different explosive devices and related systems for armament 
applications. 

The HEMCE-2022 is being organized by HEMSI Chandigarh Delhi chapter in collaboration with 
TBRL, Chandigarh. The conference will be organized in Manthan Auditorium at TBRL Ranges, 
Ramgarh, Panchkula, Haryana about 22 km from Chandigarh on Chandigarh - Yamuna Nagar 
Highway (NH 73). Over the last 3 years HEMSI Chandigarh Chapter & TBRL has successfully 
organized the following events in which research organizations, academia and industries 
participated in a big way.

• National Symposium on Shock Waves, 26-28 Feb, 2018

• Workshop on “Photonics for Detonics” 1-2 March 2019

  The Event : HEMCE 2022

The international conference is being organized with the objective of providing a forum for 
interaction and exchanging the novel and innovative ideas in the field of explosives, propellants, 
pyrotechnics, detonics, protection, instrumentation and & allied field of high energy materials 
amongst the research laboratories and academia. This also aims at the creation of a researcher, 
industry and academia interface to consolidate large knowledge base to be utilized effectively in 
the design and development of new high energy materials with emphasis on eco-friendly nature 
and to understand the science for the benefits of society.

  Call For Papers

The Conference Committee is issuing a worldwide call for Papers to be presented at the 
conference and published in the Conference Proceedings. Here’s your chance to share your 
techniques, strategies, solutions, product innovations, and research discoveries with your 
peers. Ideas should be submitted in the form of a 200-400 word abstract (summary) highlighting 
the major points of your paper. Abstracts must be submitted electronically using the web-
based submission site by March 15th, 2022 or through mail. The complete guidelines, 
instructions and deadlines can be viewed on chapter website www.hemsichd.org. Please 
contact us if you did not received confirmation with in one month of submitting your abstract.

Focus Area

  Peer Review Process

Abstracts will be considered by a committee of professionals using a blind review process. The 
Committee will determine the paper’s relevance and substance based on the following criteria:

Ÿ Purpose and reason for work

Ÿ Quality and quantity of data

Ÿ Experimental procedures

Ÿ Applications

Ÿ Conclusions based on data presented

  Publication & Registration
Only papers received in the proper format by the deadline and presented at the Conference will 
be published in the Proceedings. Copyrights to all papers published become the property of 
Society. Presenters are required to register for the Conference by due date.

  Paper Presentation

The Program Committee will assign each paper to a session upon acceptance of the full paper. 
The paper will be assigned to a Technical Session or Poster Session. Author whose paper is 
assigned to Technical Sessions will have 10 minutes to present the paper and 5 minutes for 
questions and answers.

For papers selected for the Poster Session, author will present the poster during a 60-minute 
session of one-on-one discussions with conference attendees and examiners

  Author Deadlines

March 15th, 2022  Last day for submission of abstract

March 31st, 2022  Notification of abstract acceptance

April 30th, 2022  Last day for submission of full paper

May 15th, 2022  Conference registration deadline for authors
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The Energetic Materials Encyclopedia is a compendium of pure energetic
materials (i.e., not formulations) which summarizes the most important
parameters of these compounds. The impact, friction and electrostatic
discharge (ESD) sensitivity parameters are reported. Thermal parameters such
as the melting points and decomposition temperatures are also given together
with the thermodynamic enthalpies of formation. The density values that
govern the detonation performance are given for the theoretical maximum
density (TMD) and, where appropriate, also for lower densities. The most
important performance parameters such as the detonation pressure, the
detonation velocity as well as the temperature of explosion and the heat of
explosion are also stated.

Wherever possible experimental values are given together with calculated
parameters. If multiple values for one property were available from the
literature, these are also stated, e.g. 20 different detonation velocities for
RDX. For all literature values, the original references have been included.

This revised and updated edition of the Energetic Materials Encyclopedia
will be of interest to professionals, advanced students and educators in
chemistry, materials science, engineering and military technology. All data
have been updated and additional compounds not listed in the first edition
have been included.

} Reference for researchers involved in the production, formulation and
processing of energetic materials.

} Also for marketing personnel and practitioners in the defense/pyrotechnic
industries.

} Revised and updated content, including 50+ new compounds.

Thomas M. Klapötke, Department of Chemistry, LMU Munich, Germany
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Price. Order now! orders@degruyter.com
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Volume 2
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The Energetic Materials Encyclopedia is a compendium of pure energetic
materials (i.e., not formulations) which summarizes the most important
parameters of these compounds. The impact, friction and electrostatic
discharge (ESD) sensitivity parameters are reported. Thermal parameters such
as the melting points and decomposition temperatures are also given together
with the thermodynamic enthalpies of formation. The density values that
govern the detonation performance are given for the theoretical maximum
density (TMD) and, where appropriate, also for lower densities. The most
important performance parameters such as the detonation pressure, the
detonation velocity as well as the temperature of explosion and the heat of
explosion are also stated.

Wherever possible experimental values are given together with calculated
parameters. If multiple values for one property were available from the
literature, these are also stated, e.g. 20 different detonation velocities for
RDX. For all literature values, the original references have been included.

This revised and updated edition of the Energetic Materials Encyclopedia
will be of interest to professionals, advanced students and educators in
chemistry, materials science, engineering and military technology. All data
have been updated and additional compounds not listed in the first edition
have been included.

} Reference for researchers involved in the production, formulation and
processing of energetic materials.

} Also for marketing personnel and practitioners in the defense/pyrotechnic
industries.

} Revised and updated content, including 50+ new compounds.

Thomas M. Klapötke, Department of Chemistry, LMU Munich, Germany
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The Energetic Materials Encyclopedia is a compendium of pure energetic
materials (i.e., not formulations) which summarizes the most important
parameters of these compounds. The impact, friction and electrostatic
discharge (ESD) sensitivity parameters are reported. Thermal parameters such
as the melting points and decomposition temperatures are also given together
with the thermodynamic enthalpies of formation. The density values that
govern the detonation performance are given for the theoretical maximum
density (TMD) and, where appropriate, also for lower densities. The most
important performance parameters such as the detonation pressure, the
detonation velocity as well as the temperature of explosion and the heat of
explosion are also stated.

Wherever possible experimental values are given together with calculated
parameters. If multiple values for one property were available from the
literature, these are also stated, e.g. 20 different detonation velocities for
RDX. For all literature values, the original references have been included.

This revised and updated edition of the Energetic Materials Encyclopedia
will be of interest to professionals, advanced students and educators in
chemistry, materials science, engineering and military technology. All data
have been updated and additional compounds not listed in the first edition
have been included.

} Reference for researchers involved in the production, formulation and
processing of energetic materials.

} Also for marketing personnel and practitioners in the defense/pyrotechnic
industries.

} Revised and updated content, including 50+ new compounds.

Thomas M. Klapötke, Department of Chemistry, LMU Munich, Germany
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Mohammad Hossein Keshavarz, Thomas M. Klapötke

�����������	
�	��
�
��������	�
��
���
������	�����
���
	�
���
�

This book discusses methods for the assessment of energetic compounds
through heat of detonation, detonation pressure, velocity and temperature,
Gurney energy and power. The authors focus on the detonation pressure and
detonation velocity of non-ideal aluminized energetic compounds. This 2nd
Edition includes an updated and improved presentation of simple, reliable
methods for the design, synthesis and development of novel energetic
compounds.

} Presents methods for the design, synthesis and development of novel
energetic compounds.

} Discusses tools to predict the performance of these compounds to reduce
costs associated with synthesis, testing and evaluation.

Mohammad H. Keshavarz, Malek-ashtar University of Technology, Iran;
Thomas M. Klapötke, LMU Munich, Germany
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Printed eBook for just

€ | $ 24.99
springer.com/mycopy

Innovative Energetic 
Materials: Properties, 
Combustion Performance 
and Application

Explores recent trends in growth, combustion properties, and potential 
applications of innovative energetic materials

Provides an overview of the new technologies and applications of innovative 
energetic materials

Guides professionals on how to select potential energetic materials for their 
requirements

This book focuses on the combustion performance and application of innovative energetic 
materials for solid and hybrid space rocket propulsion. It provides a comprehensive overview of 
advanced technologies in the field of innovative energetic materials and combustion 
performance, introduces methods of modeling and diagnosing the aggregation/agglomeration 
of active energetic metal materials in solid propellants, and investigates the potential 
applications of innovative energetic materials in solid and hybrid propulsion. In addition, it also 
provides step-by-step solutions for sample problems to help readers gain a good 
understanding of combustion performance and potential applications of innovative energetic 
materials in space propulsion. This book serves as an excellent resource for researchers and 
engineers in the field of propellants, explosives, and pyrotechnics.

 Part of

Order online at springer.com / or for the Americas call (toll free) 1-800-SPRINGER /
or email us at: customerservice@springernature.com. / For outside the Americas call +49 (0) 6221-345-4301 /
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electronic products; 19% for Germany, 20% for Austria. All prices exclusive of carriage charges. Prices and other 
details are subject to change without notice. All errors and omissions excepted. [3] No discount for MyCopy.
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ERNST-CHRISTIAN KOCH

HIGH EXPLOSIVES, PROPELLANTS, PYROTECHNICS 
This dictionary contains 7  entries with  
references to the primary literature. Details on the 
composition, performance, sensitivity and other pertinent 
properties of Energetic Materials such as High Explosives, 
Propellants, Pyrotechnics, as well as important 
ingredients such as Oxidizers, Fuels, Binders, and 
Modifiers are given and presented partly in over 180 
tables with more than 240 structural formulas . 

In detail the dictionary gives elaborate descriptions of 
460 Chemical Substances
170 Pyrotechnic Compositions
360 High Explosive and Propellant Formulations

In addition, the basic physical and thermochemical 
properties of 435 pure substances (elements & 
compounds) typically occuring as ingredients or 
reaction products are given too. 

150 Figures, schemes and diagrams explain Applications, 
Test methods, Scientific facilities, 
and finally Individuals closely tied with the development 
and investigation of Energetic Materials. 

The book is intended for readers with a technical or 
scientific background, active in governmental agencies, 
research institutes, trade and industry, concerned with the 
procurement, development, manufacture, investigation 
and use of Energetic Materials, such as High Explosives, 
Propellants, Pyrotechnics, Fireworks and Ammunition. The 
book serves both as a daily reference for the experienced 
as well as an introduction for the newcomer to the field. 

TThe author 

rnst-Christian Koch,

Lutradyn
Energetic Materials Science & Technology Consulting,
Germany. 

Review of the second erman edition: 

"..Diese Enzyklopädie ist für alle mit 

Explosivstoffen und Munition befassten 

Fachleute ein „Muss". Es ist dem Autor gelungen, 

die Fülle an Informationen außerordentlich 

übersichtlich und graphisch gelungen 

darzustellen...." 

"...This encyclopedia is a "must" for every expert 

handling explosives and ammunition. The author 

has succeeded in presenting a wealth of 

information in an exceptionally well-arranged 

manner with clear depictions..." 

(Dr. Stephan Wilker, BAAINBw, Koblenz) 

X   pages,  figures (bw), 
 figures (c), 1  tables (bw)

Paperback: 
RRP *€ 99.95 / *US$ 114.99 / *£ 91.00 
ISBN 978-3-11-066052-4 
E-book:
RRP *€ 99.95 / *US$ 114.99 / *£ 91.00
PDF ISBN 978-3-11-066056-2
EPUB ISBN 978-3-11-066059-3

Date of publication:  202  

Language of publication: English 

Subjects: 
Industrial Chemistry > Explosives, Propellants 
and Pyrotechnics 
Materials Sciences > Materials Characterization 
and Properties 
Chemistry > Organic Chemistry 

> Inorganic Chemistry
Of interest to: Chemical Engineers, Chemists, 
Materials Scientists, Scientists in Chemical 
Industry, Academia, Military and 
Administration. 
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Thermodynamics

A Computational Survey and Comprehensive
Interpretation of Over 800 Combinations of
Metals, Metalloids, and Oxides

Anthony Peter Gordon Shaw

20% Discount Available

nter the code at checkout *
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Guest Editor:

Prof. Dr. Ahmed Elbeih
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Deadline for manuscript
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Message from the Guest Editor

In recent decades, the main developments in the field of
energetic materials have been based on increasing the
performance and decreasing the sensitivity of explosives
and propellants. However, increases in explosive
performance are usually accompanied by an increase in
sensitivity. Polymer bonded explosives (PBXs) have been
developed in order to reduce the sensitivity, improve the
mechanical properties, and facilitate safe and easy
handling. Energetic polymers are compounds that
generally contain energetic groups (explosophore groups)
such as azido-, nitro-, nitrate-,  etc. They can be produced
from the polymerization of energetic monomers (NIMMO,
GLYN, etc.) or by introducing energetic groups into existing
polymers (nitro-cellulose, nitro-HTPB, etc.). Energetic
thermoplastic elastomers and thermoset polymers can be
used to produce high-performance PBXs or increase the
burning rate and specific impulse in propellant systems. 
The aim of this Special Issue is to highlight the new trends
in the synthesis, characterization, and application of
advanced polymer-bonded energetic materials in order to
improve the performance of explosives and propellants.
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Editor-in-Chief

Prof. Dr. Alexander Böker
Lehrstuhl für Polymermaterialien
und Polymertechnologie,
University of Potsdam, 14476
Potsdam-Golm, Germany

Message from the Editor-in-Chief

Since its foundation in 2009, Polymers has developed into
an internationally renowned, extremely successful open
access journal. The editorial team and the editorial board
dedicatedly combine open-access publishing and high-
quality rigorous peer reviewing. The performance of the
journal has proven this strategy to be well-suited and
highly successful. This is reflected in the increasing impact
factor of Polymers, the most recent one being 4.329.

I would like to invite you to contribute to the success of the
journal by sending us your high quality research papers. We
would be pleased to welcome you as one of our authors.
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            US Bank fees. 
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Please send checks, bank drafts & money orders along with contact information (New Member Application or 
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