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Five of the most explosive non-nuclear
chemicals ever made

February 17 2017, by Laura Finney
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A chemistry department at a British university was recently evacuated
after a student made the known explosive, TATP.
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http://www.bristolpost.co.uk/explosive-substance-found-in-bristol-university-chemistry-lab-was-tatp-8211-same-as-those-used-in-7-7/story-30110422-detail/story.html
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The chemical, tri-cyclic acetone peroxide, or TATP, was made by
accident as the product of a chemistry experiment. But although the
TATP in question came as an unwelcome surprise — the Ministry of
Defence was forced to carry out a controlled disposal — there are many
labs around the world which do design and make explosives for interest
and application. Here are five of these non-nuclear chemicals which all
explode via the rapid release of gas.

TNT

One of the most commonly known explosive chemicals is
trinitrotoluene, or TNT, which has featured extensively in video games
and films. It is often mistaken as dynamite, perhaps fuelled by examples
of confusion in popular culture, such as AC/DC's song TNT with lyrics
such as "I'm TNT. I'm dynamite".

TNT is a yellow solid and was first produced as a dye in 1863. It doesn't
explode spontaneously and is very easy and convenient to handle, so its
explosive properties were only discovered some 30 years later by
German chemist Carl Hiussermann in 1891.

TNT can even be melted and poured into vessels without so much as a
flicker of excitement but it will explode with the help of a detonator —
and with a great deal of force, since the nitro groups in the molecule
rapidly turn into nitrogen gas. This makes it ideal for use in controlled
demolitions, where the explosive can be planted and detonated when
planned (for example by miners), making it a relatively "safe" explosive.
It's also used as a "standard measure" for bombs, so the "explosiveness"
of other chemicals is often measured relative to TNT.

TATP

The chemical TATP belongs to a group of molecules named peroxides,
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https://www.britannica.com/science/trinitrotoluene
https://www.nobelprize.org/alfred_nobel/biographical/articles/life-work/nitrodyn.html
https://www.acs.org/content/acs/en/molecule-of-the-week/archive/t/246-trinitrotoluene.html
http://onlinelibrary.wiley.com/doi/10.1002/ange.18910041703/full
http://www.newworldencyclopedia.org/entry/Trinitrotoluene
https://pubchem.ncbi.nlm.nih.gov/compound/4380970#section=Top
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which contain weak and unstable oxygen-oxygen bonds, and that are not
found in TNT. This means that TATP is a lot less stable and more prone
to spontaneously exploding.

TATP is also known as the "mother of satan" and with good reason — its
explosions are known to be about 80% as strong as TNT, but the
substance is much harder to handle. A firm shock or knock is enough to
trigger an explosion, which means it's quite easy to accidentally blow
yourself up in the process of making it — and good reason to evacuate
your chemistry department if it is accidentally made.

TATP has also received a lot of media attention because it is easy to
make and has been regularly used in improvised explosive devices
(IEDs) associated with terror attacks such as the London 7/7 bombings
in 2005.

RDX

RDX is a "nitrogen explosive", meaning that its explosive properties are
due to the presence of many nitrogen-nitrogen bonds, rather than
oxygen. These bonds are extremely unstable, since nitrogen atoms
always want to come together to produce nitrogen gas because the triple
bond in nitrogen gas. And the more nitrogen-nitrogen bonds a molecules
has, like RDX, typically the more explosive it is.

Since TNT doesn't contain any unstable nitrogen-nitrogen bonds, RDX
packs more power — but it is often mixed with other chemicals to
produce different effects, such as making it less sensitive and less likely
to explode unexpectedly. It is also commonly used in controlled
demolition of buildings.
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http://www.ibtimes.co.uk/brussels-attack-what-tatp-explosive-material-authorities-suspect-terrorist-used-bombs-1551361
http://thefutureofthings.com/3035-tatp-countering-the-mother-of-satan/
https://www.newscientist.com/article/dn7682-explosives-linked-to-london-bombings-identified/
http://www.chm.bris.ac.uk/webprojects2001/moorcraft/RDX_test.htm
https://phys.org/tags/nitrogen+atoms/
https://www.britannica.com/technology/RDX
https://www.britannica.com/technology/RDX
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PETN

One of the most powerful explosive chemicals known to us is PETN,
which contains nitro groups which are similar to that in TNT and the
nitroglycerin in dynamite. But the presence of more of these nitro groups
means it explodes with more power. However, despite its powerful
explosions, it's quite difficult to get this chemical to detonate alone, and
so it 1s usually used in combination with TNT or RDX.

PETN was used regularly in World War 11, to create exploding-
bridgewire detonators that use electric currents for detonation. It is now
also used in the exploding-bridgewire detonators in nuclear weapons.

Its relatively low toxicity and medicinal properties as a vasodilator (it can
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https://sciencex.com/help/ai-disclaimer/
https://pubchem.ncbi.nlm.nih.gov/compound/pentaerythritol_tetranitrate
http://www.chm.bris.ac.uk/webprojects2006/Macgee/Web%20Project/nitroglycerin.htm
http://www.corelab.com/owen/CMS/docs/TechCat/sfs_det_chart-eid-rfsebdi.pdf
http://www.corelab.com/owen/CMS/docs/TechCat/sfs_det_chart-eid-rfsebdi.pdf
http://www.mayoclinic.org/diseases-conditions/high-blood-pressure/in-depth/high-blood-pressure-medication/art-20048154
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widen blood vessels) also mean that it is used to treat angina — but don't
worry, you won't explode.

Aziroazide azide

Among the least stable nitrogen-explosives is aziroazide azide which has
14 nitrogen atoms, with most of them bonded to each other in
successive, unstable nitrogen-nitrogen bonds — making them prone to
explosion. You would never see these kinds of molecules in nature due
to their incredible instability, but they were made in a German research
lab by Thomas Klapotke's group as recently as 2011.

Attempts to touch or handle this chemical (and some may say so much as
even look at) can cause it to detonate, breaking those bonds and turning
them into multiple molecules of rapidly expanding nitrogen gas. The
reaction creates a huge amount of heat and so only tiny amounts of this
chemical have ever been synthesised for testing — which have blown up
inside expensive pieces of analysis equipment on many occasions. You'd
have to be pretty crazy to create large amounts and explains why it hasn't
yet found any use.

This list is by no means comprehensive — there are plenty of other
explosive chemicals at the disposal of chemists and industrialists. But
these are among the most famous and dangerous non-nuclear chemicals
to date. You'll be glad to know that many of them would be more
difficult to make by accident than TATP — and we can usually predict
and avoid the reactions that can produce them.

This article was originally published on The Conversation. Read the
original article.

Provided by The Conversation

5/6


http://blogs.sciencemag.org/pipeline/archives/2013/01/09/things_i_wont_work_with_azidoazide_azides_more_or_less
http://onlinelibrary.wiley.com/doi/10.1002/asia.201100632/abstract
https://phys.org/tags/nitrogen+gas/
http://blogs.sciencemag.org/pipeline/archives/2013/01/09/things_i_wont_work_with_azidoazide_azides_more_or_less
http://blogs.sciencemag.org/pipeline/archives/2013/01/09/things_i_wont_work_with_azidoazide_azides_more_or_less
http://theconversation.com
https://theconversation.com/five-of-the-most-explosive-non-nuclear-chemicals-ever-made-72702
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