International

Pyrotechnics

Society

Newsletter
Third Quarter Newsletter 2021

President

Dr. Jesse Sabatini

Research Chemist

US Army Research Laboratory
Energetics Technology Branch-Synthesis
Group, Lethality Division,

Weapons & Materials Research
Directorate

Aberdeen Proving Ground, MD 21005-
5066, USA

esse.j.sabatini.civ@mail.mil

Vice President

Dr. Greg Knowlton

4458 E. Juanita Ave.

Gilbert, AZ 85234-7461, USA
Bus. 480-324-1775

Fax 480-324-1776

gd.knowlton@gmail.com

Vice President

Dr. Ken Smit

Senior Research Scientist
Electro-Optic Electronic Warfare,
CEWD

Defence Science & Technology Group
205L, PO Box 1500

Edinburgh SA 5111 Australia

T: +61 8 7389 5295

E: ken.smit@dst.defence.gov.au

Treasurer

Mrt. Scott Hall

Research Chemist

Nammo Defense Systems

P.O. Box 34299, Mesa, AZ 85277-4299,
USA

Phone: 480.898.2344

Fax: 480.898.2402

shall@nammo.us

Secretary

Dr. Shingo Date

Department of Applied Chemistry
National Defense Academy
1-10-20 Hashirimizu,

Yokosuka, Kanagawa 239-8680,
JAPAN

sdate@nda.ac.jp

Archivist

Dr. Anthony P. Shaw

Pyrotechnics Research, Development
and Pilot Plant Branch

Pyrotechnics Technology and
Prototyping Division, BLDG 3124US
Army, Picatinny Arsenal, NJ 07806, USA
anthony.p.shaw.civ(@mail.mil

Editorial

Dear Madams and Sits,

We hope that you are being energetic in your work and at home,
enjoying watching the energetic Tokyo Summer Olympic Games,
despite the worldwide COVID-19 pandemic in its second year.
Besides great news of successful test flights of commercial space-
crafts this July by Virgin Galactic and Blue Origin, it is great to
hear from the IPSUSA Seminars, Inc., the organizer of the 45%
International Pyrotechnics Seminar, that the Seminar will be held
next July in Colorado Springs, Colorado, USA. Please check-out
the call for papers, registration form and flyers for the upcoming
Seminar. Your attendance is greatly appreciated! It is also great to
hear that Prof. Son has been named as a Fellow of The Combus-
tion Institute this year and has also received other honors and
awards! Congratulations! About the energetics, you might like to
check-out the great list of publications by the energetic Profs
Klapotke and Zeman. Please also check-out the Instagram
account (chemistry tiger) by Prof. Klapotke and Dr. Rusan’s
Laboratory. You might also like to check-out a report on the
energetic 16 WPC that has taken place online this late June.
Once again, we hope that you all stay safe and energetic!

Yours sincerely,

Shingo Date

The 45" International Pyrotechnics @

Society (IPS) Seminar
July 10-15, 2022, Colorado Springs, CO, USA
http://www.ipsusa-seminats.ot
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Follow us on Twitter (@IntPyro)!

Please follow the official Twitter account of the
International Pyrotechnics Society (@IntPyro)
and let’s have fun! ©

https:/ / twitter.com/intpyro
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A Word from the President

Hello everybody:

Even though we ate still in the midst of the COVID-10 pandemic,
I hope that each of you is enjoying the summer. Aside from the
time spent working in the lab, fun for me means spending some
time at the beach with my family, in which we get there eatly to
avoid the crowds. Whatever brings you joy, please do it.

I want to remind you all that the 45th International Pyrotechnics
Seminars will be held from July 10-15, 2022 at the DoubleTree by
Hilton Hotel in Colorado Springs, CO. As you all know, due to the
pandemic, we have not been able to hold the IPS Seminats since
2019. At this time, plans are to hold the 2022 IPS Seminars in
person. I will be blunt with you all in my assessment. I believe that
it is critical that the 2022 TIPS Seminars go forward, as this venue is
paramount to our future success as an organization. Please
consider submitting an abstract for the 2022 venue. I know that in
the past, a fair number of us have submitted our abstracts late
(myself included). However, if we do not have enough abstracts
submitted to have the IPS Seminars in 2022, then it is likely that
IPSUSA Seminars, Inc. will not be able to go forward financially.
We will not have sufficient funds to host the IPS Seminars in 2024.
IPSUSA Seminars, Inc. suffered significant financial losses due to
the cancellation of the 2020 IPS Seminars. If we have losses for
the 2022 venue due to cancellation of the Seminars, IPSUSA
Seminars Inc. will be close to bankruptcy. Therefore, I believe that
we have reached a “do or die” scenario.

I understand that there are uncertainties regarding the severity of
COVID-19, and one’s ability to travel. It is not known how these
will look a year from now. Yet these issues are largely out of our
control. I believe that we should assume that the 2022 IPS
Seminars will move forward. Please spread the word, and
encourage folks to submit an abstract, provided that they are
planning on attending.

I hope that you all enjoy the rest of your summer.

Best wishes,
Jesse

Call for Proposals of Prospective

IPS Seminars

For those who would like to make a proposal for hosting a
prospective IPS Seminar outside of the U.S., the following items
are needed to be presented to the IPS Board Members:

e Date of meeting

*  Duration of meeting

*  Likely conflicts that might affect attendance

e Venue for meeting — Country, City, Hotel

*  Sponsor or details of financial backer

*  Previous experience in hosting meetings.

*  Home country support for the meeting - papers

*  Likely conference fees

—  Discount for IPS members?

*  Likely Hotel cost

*  Pending Chairperson(s)

*  Details of the planned conference facility into an indica-

tion of capacity

If two or more proposals are forthcoming, the IPS Board will
down-select. If the venues are on different continents and at

different times, the IPS Board will consider more than one meeting.

IPS Board Members

Financial Report of the IPS

45™
Society Seminar will be held next July!

International = Pyrotechnics

My very brief financial report as of 3 August 2021 is as follows.

Current balances (3 August 2021):
Savings: 56,373.32 USD
Checking: 6,048.57 USD

Year-end balances (31 December 2020 ):
Savings: 56,363.48 USD
Checking: 5,284.35 USD

Scott Hall

The 45" International Pyrotechnics Society Seminar that was
cancelled last year due to the current worldwide COVID-19
pandemic, will be held in-person on July 10-15, 2022 in
DoubleTree by Hilton Hotel, Colorado Springs, CO, USA,
so please mark your calendar! For more information, please check
out the call for papers, registration form and flyers for the upcom-
ing Seminar at the back of the newsletter and also the link below.
Your attendance is greatly appreciated!

http://www.ipsusa-seminars.org/2022-ips-seminar

Keep the Community informed

Whether you have been awarded a prize, you have been promoted,
you have transitioned to another job, you are taking a sabbatical
year, you have made a ground-breaking discovery/invention you
believe that you could win a Nobel Prize or an Olympic Games
Gold Medal on Energetic Materials, or whatsoever it is, please let

the community know and drop us an e-mail at the following

address: sdate@nda.ac.jp
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16™ Workshop on Pyrotechnic Com-
bustion Mechanisms

F 16th Workshop on Pyrote
|

The 16th Workshop on Pyrotechnic Mechanisms (16th WPC)
took place online by Lutradyn through Cisco Webex on June 28-
30, 2021. The topic of the workshop this time was “Reactive Ma-
terials & Enhanced Blast Sensitivity & Stability of Explosives”.
The attendance fee this time was 150 EU plus 19 % VAT for
non-IPS Members, 125 EU plus 19 % VAT for IPS Members,
and 100 EU plus 19 % VAT for students, including download of
the proceedings and recorded livestream.

Please refer to the homepage: https://lutradyn.com/WPC

The details of the sessions, together with the invited speakers
were as follows:

MONDAY JUNE 28 2021

EDT 10:00 AM / CEST 4:00 PM Ernst-Christian Koch

EDT 10:15 AM / CEST 4:15 PM Stefan Kolev, SURT Technol-
ogies, Sofia, Bulgaria

NOVEL ENHANCED BLAST EXPLOSIVES
EDT 11:15 AM / CEST 5:15 PM Allen Kuhl, LLNL, USA

MODEILILING BURNING METAL STREAMERS in PY-

ROTECHNIC EXPLOSIONS
EDT 12:15 PM/ CEST 6:15 PM Michael Zachariah, University
of California Riverside, CA, USA

TEMPORAIL MICROSCOPIC &» THERMAIL. IMAGING

TO UNDERSTAND STRUCTURE -FUNCTION REI.A-

TIONSHIPS IN REACTIV MATERIALS
EDT 13:15 PM/ CEST 7:15 PM END OF DAY 1
TUESDAY JUNE 29 2021
EDT 10:00 AM / CEST 4:00 PM Marina Seidl, ISL, Saint
Louis, France

INVESTIGATIONS on the IMPACT INDUCED EN-

ERGY RELEASE ¢f PYROPHORIC ALLOY FRAG-

MENTS
EDT 11:00 AM / CEST 5:00 PM Thomas M. Klapotke, LMU,
Munich, Germany,

REACTIVE MATERIALS BASED ON Hf and Zr alloys
EDT 12:00 AM / CEST 6:00 PM Michael Gozin, Tel Aviv Uni-
versity, Tel Aviv, Israel

THERMOSTABILE ENERGETIC MATERIALS
EDT 13:00 PM/ CEST 7:00 PM END OF DAY 2
WEDNESDAY JUNE 30 2021
EDT 10:00 AM / CEST 4:00 PM Marc Comet, ISL, Saint
Louis, France

ABOUT SOME UNEXPL.ORED PROPERTIES of AM-

MONIUM DINITRAMIDE
EDT 11:00 AM / CEST 5:00 PM Nikita Muravyev, Semenov
Institute, Moscow, Russia

SENSITIVITY OF ENERGETIC MATERIALS : EVI-

DENCE OF A THERMODYNAMIC FACTOR

EDT 12:00 AM / CEST 6:00 PM Arno Hahma, Diehl Defence,
Réthenbach Germany
REACTIVE STRUCTURAL MATERIALS
EDT 13:00 PM/ CEST 7:00 PM Summary
EDT 13:30 PM/ CEST 7:30 PM END

There were 50+ energetic attendees who registered, and there
were energetic questions and discussions throughout the sessions.
Even though some countries have implemented vaccinations
extensively against the world-wide COVID-19 pandemic, online
or hybrid style conferences and workshops like the 161 WPC
may be here to stay for a while.

The next workshop (17th WPC) whose topic is entitled “Additive
Manufacturing of Energetic Materials® would be held on June
27, 2022 at Fraunhofer ICT in Pfinztal, Germany and the one
after next (18th WPC) would be held on July 9, 2022 at
DoubleTree by Hilton Hotel in Colorado Springs, CO, USA.

If you are interested in the details of the last workshop, together with

the next workshop and/or the one after the next, please contact

Dr. Ernst-Christian Koch, e-c.koch@lutradyn.com

Shingo Date

Awards and Honors for Prof. Son 2020-
2021

Prof. Steven Son, a distinguished member of the IPS, has
received a number of prestigious awards and honors since last
year, as given below.

Fellow of The Combustion Institute, 2/2021

Purdue College of Engineering Faculty Excellence Award

for Research, 2/2021

ASME Fellow, 3/2020

The Research Excellence Award (The Combustion Institute),

1/2020

Congratulations! @

Please check-out LMU Instagram
account!

Our laboratory headed by Prof. Klapotke at LMU has started
lately an Instagram account (chemistry_tiger) that already has
lots of cool and informative pictures and videos.

We want to help make chemistry more exciting, fun and
understandable - in particular to students and pupils alike. We
would greatly appreciate it if everyone would share our page and
encourage teachers, pupils and students to give us feedback of
topics in inorganic chemistry that they would like us to explain or
demonstrate. We think that pyrotechnics are a great topic to get
pupils to engage with chemistry, and we want to promote
research in pyrotechnics to the future generation of chemists all
over the world.

https://instagram.com/chemistry tigerPutm medium=copy link

Please follow our account and let’s have fun!

Dr. Magdalena Rusan
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List of Publications by IPS Members
2020-2021

IPS members are listed in alphabetical order of surname.

Prof. Thomas M. Klapétke
828 Toxicity Assessment of Energetic Materials by Using the

Luminescent Bacteria Inhibition Test,
T. M. Klapétke, R. Schatf, J. Stierstorfer, C. Unger,
Propellants Explos. Pyrotech. 2021, 46, 114 - 123.

830 An experimental comparison of selected blue flame py-
rotechnics,

D. Juknelevicius, A. Hahma, R. Webb,
T. M. Klapé6tke, A. Ramanavicius,
Prop. Expl. Pyrotech. 2021, 46, 107 - 113.

833 Experimental Vapor Pressures of Hexahydro-1,3,5-tri-
nitro-1,3,5-triazine (RDX) and Hexahydro-1,3,5-tri-
nitroso-1,3,5-triazine (TNX) determined with the Tran-
spiration Method,

G. Bikelyte, M. A. C. Hirtel, T. M. Klapétke,
Prop. Expl. Pyrotech, 2020, 45, 1573-1579.

834 Closing the Gap: Synthesis of Three Isomeric N,N-
Ditetrazolymethane Ligands and their Coordination
Proficiency in Adaptable Laser Responsive Copper(II)
and Sensitive Silver(I) Complexes,

M. H. H. Wurzenberger, V. Braun, M. Lommel, T. M.
Klapétke, J. Stierstorfer,
Inorg. Chem., 2020, 59, 10938—10952.

839 Guanidinium 5,5’-azotetrazolate: a colorful chameleon
for halogen-free smoke signals,

T. Kiblbock, G. Angé, G. Bikelyté, J. Pokorna,
R. Skacel, T. M. Klapétke,
Angew Chem. Int. Ed. 2020, 59, 12326 - 12330.

840 Phlegmatization of TATP and HMTD with Activated
Charcoals Training Aid for Explosive Detection Dogs,
I. Wilhelm, G. Bikelyte, M. Wittek, M. A. C. Hirtel, D.
Réseling, T. M. Klapétke,

Prop. Expl. Pyrotech, in press.

842 Synthesis and characterization of new insensitive and
high-energy dense cellulosic biopolymers, A. F. Tar-
choun; D. Trache, T. M. Klapétke, B. Krumm; M.
Kofen,

Fuel, 2021, 292, 120347.

843 Ammoniumnitrat (AN) — Diinger, Sprengstoff,
Gasgenerator,

T. M. Klapétke, Chem i. n. Zeit, 2021, DOI:
10.1002/ciuz.202000061, in press.

845 Investigation of structure-property relationships of three
nitroaromatic compounds: 1-fluoro-2,4,6-trinitroben-
zene, 2,4,6-trinitrophenyl methanesulfonate and 2,4,6-
trinitrobenzaldehyde,

M. Reichel, D. Dosch, M. Born, T. M. Klapétke,
K. Karaghiosoff,
Crystal Growth & Design, 2021, 21(1), 243 - 248.

849 New insensitive high-energy dense biopolymers from gi-
ant reed cellulosic fibers: synthesis, characterization, and
non-isothermal decomposition kinetics,

Tarchoun, Ahmed Fouzi ; Trache, Djalal; Klapotke,
Thomas; Selmani, Aimen ; Saada, Mohamed ; Che-
louche, Salim; Mezroua, Abderrahmane,

New Journal of Chemistry, 2021, 45(11), 413 - 427.

851 About the Azido Derivatives of Pentaerythritol
Tetranitrate,

T. Lenz, T. M. Klap6tke, M. Mithlemann, J. Stierstorfer
Propellants, Explosives, Pyrotechnics 2021, 46, 723 — 731.

852 High-Precision Density Measurements of Energetic Ma-

terials for Quality Assessment,
D. Herrmannsdoérfer, T. M. Klapotke,
Propellants, Explosives, Pyrotechnics 2021, 46, 413 — 427.

854 Molecular Structure of Hydrazoic Acid from 55 K to
Close to the Melting Point Determined with Synchro-
tron Radiation,

J. Evers, G. Ochlinger, F. Xaver Steemann, T. M.
Klapétke,
Inorg. Chem.2020, 59, 17671—17677

855 A Computational Study on the Detonation Velocity of
Mixtures of Solid Explosives with Non-Explosive Lig-
uids,

T. M. Klapétke, M. Suceska,
Propellants, Explosives, Pyrotechnics 2021, 46, 352 - 354.

856 An Optimized & Scaled-up Synthetic Procedure for Tti-
nitroethyl Formate TNEF,

D. E. Dosch, K. Andrade, T. M. Klapétke, B. Krumm,
Propellants, Explosives, Pyrotechnics 2021, 46, 895 - 898.

857 Quality Assessment of the CL-20/HMX Coctystal Ut-

lising Digital Image Processing,
D. Herrmannsdérfer, T. M. Klapotke,
Propellants, Explosives, Pyrotechnics 2021, 46, 522 - 529.

858 Nitrocarbamoyl Azide O2NN(H)C(O)Ns: A Stable4 but
Highly Energetic Member of the Carbonyl Azide Fam-
ily,

M. Benz, T. M. Klapétke, B. Krumm, M. Lommel, J.

Stierstorfer,
J- Am. Chem. Soc. 2021, 143(3), 1323 - 1327.
860 Theoretical evaluation of TKX-50 as an ingredient in

rocket propellants,
T. M. Klapétke, M. Suceska,
Z. Anorg. Allg. Chem, 2021, 647(5), 572 - 574.

Prof. Svatopluk Zeman

1) Zeman S., Liu N., A new look on the electric spark sensitivity
of nitramines, Defence Technology 2020, 16 (1), 10-17.

2) Zeman S., Atalar T, Razicka A., N-N Bond Lengths and Initi-
atory Reactivity (Sensitivity) of Nitramines, Central European
Journal of Energetic Materials 2020, 17(2), 169-200.

3) Zeman S., The influence of energy content and its outputs on
the impact sensitivity of high-nitrogen energetic materials, Jour-
nal of Energetic Materials 2021,
https://doi.org/10.1080/07370652.2020.1822463

4) Patil V. B., Zalewski K., Schuster J., Bélina P., Trzciiski W. A,

Zeman S., A new insight into the energetic co-agglomerate

structures of attractive nitramines, Chemical Engineering Journal
2021, 420, 130472.


https://doi.org/10.1080/07370652.2020.1822463
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What's Up Around the Globe and Online (as of July 30, 2021)

Date Name of Conference Venue Organizers Conference Home Page
2021
August
3~6  |47th Annual NATAS Conference Online North American Thermal Analysis.
Society
7~13 2021 PGI Convention Fargo, ND, USA |Pyrotechnics Guild International |https://www.pgi.org/2021-pgi-convention
. . American Institute of Aeronautics . . .
9~11 AJAA Propulsion and Energy Forum 2021 Online and Astronautics (AIAA. https://www.aiaa.org/propulsionener;
29~Se International Confederation for
3 P 117th International Congtress on Thermal Analysis and Calorimetry (ICTAC 2020) |Online Thermal Analysis and Calorimetry |https://ictac2020.jordan.pl/en
(ICTAC)
September
21~24 (2021 APA Anuual Convention San Antonio, TX, | American Pyrotechnics. hetps:/ /web.cvent.com/event/534ac580-df7e-dcd6-a5de-e955b767570d /summat
USA Association
November
7th International Symposium on Energetic Materials and their Applications |Tokyo, Japan . . : s
~ ; Jap p ty H .jes.or.
15~19 (ISEM2021) (Hybrid) apan Explosives Socie http://www.jes.or.jp /isem /2021/
2022
January
;ONFEb 48th Annual Conference on Explosives and Blasting Technique E;;Vegas, v, ISEE https://isee.org/conferences/2022-conference
April
Pardubi Institute of Energetic Materials,
6~8 24th Seminar on New Trends in Research of Energetic Materials (NTREM 2022) arcubice, . |Faculty of Chemical Technology, |http://www.ntrem.com
Czech Republic . . .
University of Pardubice
May
8~13  |32nd International Symposium on Ballistics - 2022 Reno, NV, USA |International Ballistics Society https://www.ballistics.or
. . Maastricht, European Federation of .
15~17 |11th EFEE World Conference on Explosives and Blasting Netherlands Exblosives Eneineers (EFEE https://efee2022.com
June
f6~] uly Gordon Research Conference on Energetic Materials hN/I:_;l cS;;ter, Gordon Research Conferences https://www.grc.org/energetic-materials-conference /2022
s
. . . Pfinztal,
27 17th Workshop on Pyrotechnic Combustion Mechanisms Germany Lutradyn https://www.lutradyn.com/home
28~July . Karlsruhe, .
1 51st International Annual Conference of the Fraunhofer ICT Germany Fraunhofer ICT https://www.ict.fraunhofer.de/en/conferences/conferences/ann conf2021.html
July
5~6 International Explosives Conference 2022 London, UK Cranfield University https://www.cranfield.ac.uk/events/s; osia/sym-iec
9 18th Workshop on Pyrotechnic Combustion Mechanisms Colorado Lutradyn https: lutradyn.com/home
P 'y u Springs, USA utra :/ /www.lutradyn..
Colorado
10~15 |45th International Pyrotechnics Society Seminar Springs, CO, IPSUSA Seminars, Inc. http://www.ipsusa-seminars.org/2022-ips-seminar
USA
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45" INTERNATIONAL

PYROTECHNICS
SOCIETY SEMINAR

PYROTECHNICS

First Call
for Papers
(Abstracts)

M\

INTERNATIONAL

FOUNDED 1968

VSN SUVNINGS

Hosted by
IPSUSA Seminars, Inc.

A Major International
Forum for Pyrotechnics
and Energetic Materials!

July 10-15, 2022

The 45" 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 HMILTON

DoubleTree by Hilton
Colorado Springs, Colorado

https://www.hilton.com/en/hotels/cosp-dt-
doubletree-colorado-springs

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-patticles 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

Pytotechnic generated/dispersed biocides
Regulations and standards applicable to
energetics; STANAGsS, 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

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.

YV VVV V VVVVVY VVVVVVVYVYY

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 fiom 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
copytight their submissions in accordance with
standard practice for the publication of all technical
and scientific publications.

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.

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:

First Week of September 2021
Second Call for Papers with Reminder for
Abstracts
Registration for the Seminar continues
First Week of December 2021
Third Call for Papers with Reminder for
Abstracts
Registration for the Seminar continues
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 be accepted 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.




Colorado Springs, Colorado

Colorado Springs, at an elevation of 6,035 ft., is
a city in Colorado at the eastern foot of the Rocky
Mountains. It lies near glacier-carved Pikes Peak, a
landmark in Pike National Forest with hiking trails
and a paved road leading to its 14,114-ft. summit.
The city's Garden of the Gods park features iconic
red-sandstone formations and mountain views.

DoubleTree by Hilton

Located just two blocks from the World Arena
Event Center, the DoubleTree by Hilton Hotel
Colorado Springs offers scenic Colorado Rocky
Mountain views in a convenient location. The
DoubleTree is less than nine miles from the
Colorado Springs Airport, with transportation
available by the Colorado Springs Shuttle. The
Colorado Springs Shuttle is also the only direct
regularly scheduled shuttle service to and from
Colorado Springs to the Denver International
Airport (which is about 1 %2 hours northeast of
Colorado Springs).

The newly renovated DoubleTree by Hilton
Colorado Springs showcases a contemporary
lobby, spacious guestrooms, and casual dining.
Admire views of Pikes Peak and Cheyenne
Mountain during your stay. Walk through the
doors and be greeted with a smile, outstanding
service, and the famous warm chocolate chip
cookie by DoubleTree.

Make yourself at home in one of their 299 guest
rooms featuring signature bedding, 49” flat-screen
HD TV, WiFi, oversized work desk, and more.
Start your day with a specialty coffee at the Made
Market featuring a selection of Starbucks® drinks
and morning grab ’n go items. Enjoy tempting
menu creations from the hotel’s inviting dining
venue, The Mill House, open for breakfast, lunch,
and dinner. The Bar, the largest hotel bar in the
city, offers a relaxing spot to unwind and enjoy a
selection of appetizers, entrées, and craft brews.

Hotel Reservations

To make Reservations before August 2021, you
may call the Hotel’s direct number at 1-719-576-
8900 and ask for Reservations. Make sure you
reference “IPSUSA”. NOTE: As soon as we get
the direct IPSUSA Resetvation links, they will be
posted on the IPSUSA website and emailed to you.
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 eatly 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 hotel.

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 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.

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 45® 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 45® IPS Seminar. Applicants
will be notified by February 15, 2022. The point of
contact for this award is Dr. Jesse ]. 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 Catver Bursary Fund
is a UK Charity which promotes advancement in the
scientific understanding of energetic materials by
assisting young pyrotechnicians to attend and present
theitr work at international seminars being sponsored/
sanctioned by the International Pyrotechnics Society.

The award will be £1200 Stetling 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 teeriffiths.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
Icrouseipsusaseminars

required  materials  to
mail.com by January 18,
2022. Applicants will be notified of the decision on the
award by February 15, 2022.

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

Mzt. David W. Turner — Secretary/ Treasurer
Mrs. Linda C. Crouse — Recording Secretary
Dr. Jay C. Poret — Director, IT/AV Setvices

Seminar Co-Chairs

Mzr. Christopher Csernica
U.S. Army CCDC Armaments Center

christopher.m.csernica.civ(@mail.mil

Dr. Zachary Doorenbos
Lawrence Livermore National Laboratory

doorenbosl@llnl.oov

Further Information

As information about the Seminar becomes
available, it will be posted on the website at
http://www.ipsusa-seminats.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/.

Registration

Registration and Abstracts 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.
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IPSUSA ATTENDEE REGISTRATION FORM
DoubleTree by Hilton, Colorado Springs, Colorado, USA

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 OO | No O

Yes O | NoO Emailed Copy? YesO | NoO

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 Early Non-Member Registration Fee $1300 O

(on or before 6/10/22): (on or before 6/10/22):

Late Member Registration Fee Late Non-Member Registration Fee $1375 O

(after 6/10/22): (after 6/10/22):

Student Fee (if accompanied by paid Advisor) * Partial Week Fee **

Additional Optional Costs (not covered in Registration Fee)
Companion All-Day Tour on Tuesday # (@ $65/person *** [Companion Breakfasts (all 5 days)
Companion Thursday Night Outing #___ (@ $100/person
Companion Lunches: Monday#  Tuesday#  Wednesday#  Thursday# (@ $25/each day

To Pay in Advance: Please provide your credit card number here (Only VISA, MasterCard, or AMEX) accepted
Credit Card # Name on Card: Exp. Date:
Checks must be in US dollars, payable on a US bank, made payable to 2022 IPSUSA Treasurer. No Purchase Orders.
Fees may also be paid at time of arrival, but PLEASE PRE-REGISTER!

Group Photo: Do Your Prefer a Hard Copy?

# @ $75/person

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.

Please Mark the Activities You [a
Date/Activity Registrant | Companion(s) Date/Activity Registrant | Companion(s)
Sunday, 10 July, Registration Social Wednesday, 13 July, Lunch
Monday, 11 July, Lunch Thursday, 14 July, Lunch@
Monday, 11 July, Mixer/Picnic Thursday, 14 July, Dinner Outing
Tuesday, 12 July, Lunch Friday, 15 July, Wine & Cheese
Tuesday, 12 July, Companion Tour

|
Please email or fax completed form to Linda Crouse at: Icrouseipsusaseminars@gmail.com or Fax: 303.904.3965

Questions??? Please call Linda Crouse at Phone: 303.601.8550 or Email: Icrouseipsusaseminars@gmail.com

* [ %% [ %% Please see page 2 for additional information.
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IPSUSA ATTENDEE REGISTRATION FORM

DoubleTree by Hilton, Colorado Springs, Colorado, USA

Additional Attendee Information

* 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

*%* Companion All-Day Tour on Tuesday

Due to the limited number of spots for this Tour, please sign up early and pay in advance (no later than June 10th) to
receive the discounted price of $65 per person and reserve your spot on this very popular Tour. The price will be $90
per person after June 1oth. Please note, this payment is non-refundable unless the Tour is cancelled. You DO NOT need
to pay your Seminar Registration fee early.

Please join us for this all-day, fun-filled Companion Tour to the Garden of the Gods and Manitou Springs! The bus will
be picking up at the DoubleTree Hotel at 7:45 am and dropping off at the DoubleTree Hotel around 3:45 pm.

The Garden of the Gods Visitor & Nature Center is a registered National Natural Landmark. Imagine dramatic views,
300' towering sandstone rock formations against a backdrop of snow-capped Pikes Peak and brilliant blue skies. Learn
how the amazing red rocks got there with the NEW Geo-Trekker theater experience, shown every 20 minutes, then go
on to a Naturalist-led Guided Two-hour Hike, for some first-hand experience, and then on to the world-class Visitor and
Nature Center and museum, which is the most visited attraction in the region with all new interactive exhibits. Lastly,
you will have a “Step-On-Bus” Guided Tour around the Garden of the Gods Park.

After your visit to the Garden of the Gods Park, you will be driven to Manitou Springs. Manitou Springs, Colorado is a
quaint mountain town just six miles west of downtown Colorado Springs. The Historic Downtown Manitou Springs is an
artist’s enclave featuring time-honored art galleries, street performers, creek-side restaurants, and boutique stores.
Here you will have time to discover and explore Manitou Springs, do some shopping, and stop for lunch at one of the 30
local restaurants. The bus will pick you up around 3:20 pm to bring you back to the DoubleTree hotel.
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Organized by Japan Explosives Society http://www.jes.or.jp/i

President : Prof.Keiichi Hori,Japan Aerospace Exploration Agency
Vice President : Mr.Hisashi Maekawa ,Asahi Kasei Corporation
Symposium Chairperson : Prof Akiko Matsuo ,Keio University

SCOPE The objectives of the 7th International Symposium on Energetic Materials and their
Applications (ISEM2021] include both fundamental researches and industrial
applications relevant to energetic materials, and are to obtain an overview of the most

recent international research efforts and to provide opportunities for scientists and engineers to

establish avenues for cooperation and collaboration.

1) Explosion Safety 6) Analysis and Detection of Explosives
TOPICS 2) Blasting 7) Gas Detonation

3] Propellant and Pyrolant 8) Shock Compression of Condensed Matter

4) Pyrotechnics 9) Pyro-Technique Safety Devices for Automobile

5) Fireworks 10) Blast Injury

11) Miscellaneous
INVITED SPEAKERS

Denes V. Agoston, M.D., Ph.D., Professor, Uniformed Services University, USA.

Mitsuru Arai. Ph.D., Professor, The University of Tokyo, Japan.

Thomas M. Klapadtke, Ph.D., Professor, Ludwig Maximilians University of Munich, Germany.
Alexander Vorozhtsov. Ph.D.. Professor, Tomsk State University, Russia.

Kaiwen Xia, Ph.D., Professor, University of Toronto, Canada.

All prospective authors for Oral Presentation and
CALL FOR PAPERS Poster Presentation should submit A4 one page abstract with
one or two optional figures or tables as per the online procedure on the website,
http://www.jes.or.jp/isem/2021/ by22 May, 2021.

1 April 2021 Abstract submission open
IMPORTANT DATES 1 Aprll 2021 Registration open
21 May 2021 Abstract due _
30 June, 2021 Notification of Acceptance i
31 August, 2021  Early registration due -

19 November, 2021 Manuscript due

VA YHES) An excursion and a farewell banquet are scheduled. A, L

Early Normal

Registration Fees | JES Member: 55000JPY  65000JPY F
Non-Member: 75,000 JPY 85,000 JPY

Student: 15,000 JPY 15,000 JPY
Accompanying Person: 10,000JPY 10,000 JPY
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NTREM 2022
April 6th — 8th 2022

First Announcement of 24t" International
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ERNST-CHRISTIAN KOCH

This dictionary contains 739 entries with over 1400
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
e 460 Chemical Substances
e 170 Pyrotechnic Compositions
e 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 phenomena, Research 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.

Dr. Ernst-Christian Koch, FRSC, studied chemistry and
completed his dissertation at the Technical University of
Kaiserslautern, Germany. He has been active in the field
of research and development of Energetic Materials for
over twenty years. Dr. Koch is owner of Lutradyn -
Energetic Materials Science & Technology Consulting,
Germany.

DE GRUYTER

Genthiner StraBe 13 - 10785 Berlin, Germany

DE GRUYTER

Ernst-Christian Koch

HIGH EXPLOSIVES
PROPELLANTS
PYROTECHNICS

of the second German edition:
".Diese Enzyklopdadie ist fur alle mit
Explosivstoffen und Munition befassten
Fachleute ein ,,Muss". Es ist dem Autor gelungen,
die Fulle an Informationen auBerordentlich
Ubersichtlich 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)

XXIV + 759 pages, 78 figures (bw),
65 figures (c), 182 tables (bw), 1 table (c)

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: January 18 2021
Language of publication: English

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

> |[norganic Chemistry
Of interest to: Chemical Engineers, Chemists,
Materials Scientists, Scientists in Chemical
Industry, Academia, Military and
Administration.

For orders placed in North America. Prices are subject to
change. Prices do not include postage and handling. 06/20

T +49 (0)30.260 05-0 - F +49 (0)30.260 05-251 - info@degruyter.com - www.degruyter.com



DE

G

DE GRUYTER

Thomas M. Klapotke

ENERGETIC MATERIALS
ENCYCLOPEDIA

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. The Energetic Materials Encyclopedia will be of interest for
advanced students of chemistry, materials science, engineering and
professionals in military technology.

Reference for researchers involved in the scientific aspects of the synthesis,
production, formulation and processing of energetic materials. Also for
producers, users and marketing personnel, practitioners in defense and
pyrotechnic industries.

Thomas M. Klapotke, Department of Chemistry, LMU Munich, Germany

*Prices in US$ apply to orders placed in the Americas only. Prices in £ apply to orders placed in Great Britain only. Prices in € represent the
retail prices valid in Germany (unless otherwise indicated). Prices are subject to change without notice. Prices do not include postage and
handling if applicable. Free shipping for non-business customers when ordering books at De Gruyter Online. RRP: Recommended Retail
Price.

degruyter.com

XVI, 505 pages, 75 figures (bw),
75 figures (c)

Hardcover:
RRP *€ 129.95 / *US$ 149.99 / *£ 118.00
ISBN 978-3-11-044139-0

E-book:

RRP *€ 129.95 / *US$ 149.99 / *£ 118.00
PDF ISBN 978-3-11-044292-2

EPUB ISBN 978-3-11-043508-5

Date of publication: March 2018
Language of publication: English

Subjects:

Industrial Chemistry » Explosives, Propellants
and Pyrotechnics

Materials Sciences » Materials
Characterization and Properties

Chemistry » Analytical Chemistry

Physics » Technical and Applied Physics

Of interest to: Chemists, Physicists, Materials
Scientists, Chemical Engineers, Process
Engineers.

Order now! orders@degruyter.com
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Thomas M. Klapotke:

Energetic Materials Encyclopedia

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.
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Energetic Materials Encyclopedia
Volume 1

A-D

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. Klapotke, Department of Chemistry, LMU Munich, Germany

*Prices in US$ apply to orders placed in the Americas only. Prices in £ apply to orders placed in Great Britain only. Prices in € represent the
retail prices valid in Germany (unless otherwise indicated). Prices are subject to change without notice. Prices do not include postage and
handling if applicable. Free shipping for non-business customers when ordering books at De Gruyter Online. RRP: Recommended Retail
Price.

degruyter.com

DE GRUYTER
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EDITION

2nd, completely revised and updated
edition, XXIV, 656 pages, 150 figures (bw),
200 tables (bw)

Hardcover:
RRP *€199.95 / *US$ 229.99 / *£ 182.00
ISBN 978-3-11-062488-5

E-book:

RRP *€199.95 / *US$ 229.99 / *£ 182.00
PDF ISBN 978-3-11-062681-0

EPUB ISBN 978-3-11-062492-2

Date of publication: January 2021
Language of publication: English

Subjects:

Materials Sciences » Materials
Characterization and Properties

Industrial Chemistry » Explosives, Propellants
and Pyrotechnics

Chemistry » Analytical Chemistry

Physics » Technical and Applied Physics

Of interest to: Chemists, Physicists, Materials

Scientists, Chemical Engineers, Process
Engineers.

Order now! orders@degruyter.com
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Energetic Materials Encyclopedia
Volume 2

E-N

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
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