
n explosion occurs, when the energy 
. - -  previously confined is suddenly released 89 to affect the surroundings. It is always associated 

with the sudden and rapid escape of gases from a confined 
volume accompanied by high zemperature, loud noise and 
violent shock. Explosions can be classified into three 
fundamental types: Mechanical, Chemical and atomic. 
Small harmless explosions such as bursting of a toy 
balloon are simple mechanical explosions. In this type no 
chemical reactions are involved. The famous Krakatao 
Volcanic explosion, the greatest steam explosion in the 
history occurred on 27th August 1883 as a result of the 
violent vaporization of an estimated cubic mile of ocean 
water when the Krakatao Volcano ruptured and spilled a 
great mass of hot molten lava into the sea. The ultimate 
result was the loss of abo~it  36,000 human lives which 
dramatically illustrates the potential of a mechanlca! 
explosion. As the name implies the chemical explosions are 
always associated with chemical reactions. This article will 
mainly concentrate on this type. Well known widely used 
explosives such as Gun Powder, Dynamite, Tri Nitro Tolu- 
ene, Plastic Explosives eic. are chemical explosives. An 
aiomic explosion may be induced either by splitting of the 
nucleus of an atom or joining together under great force of 
the nuclei of atoms of certain elements. 'The atomic bombs 
dropped on Japan in World War II were rated as equivalent 
to 20,000 tons of Tri Nitro Toluene in explosive power, yet 
the amount of fissionable material required to produce the 
same amount of energy weighed about 2.2 pounds. Also, 
this type of explosions result long term radiation hazards. 

Chemlcal explosrves contain oxldrzrng and combustible 
lngredlents unlted in a slngle molecule or present in drfferent 
chemicals as a mixture. For example Nltro Glycerrne and Trl 
Nrtro Toluene are single chemicals and Gun Powder IS a 
mixture of Chemicals. 

All the explosives are not allke, they have drfferent properties. 
An explosive used as a propellant In amrnunltron is not 
effectrve in breaking boulders In a quarry and conversely, an 
explosive such as Dynamite used In quarrles would shatter 
gun barrels. According to the properties and the methods of 
inltlation, they can be classifled into three main classes, 
~nltiating, Low and High Explosives. Inltiating explosrves are 
easy to explode and generally sensitive to flame, S D ~ ~ K ,  
rmpact, shock and friction. But they do not necessarily 
produce large volumes of gases and hence this type of 
explosives themselves are not suitable in blasting 
operations. Explosives such as Mercury Fulminate. Lead 
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The most widely used Low explosive is Gun Powder. Blast- 
ing granules also contain the same explosive mixture, but the 
granules are graphited in order to minimise the absorption of 
moisture and facilitate filling bore holes. Gun Powder or 
Black Powder as it is now called was the first explosive used 
and it was first discovered in the 13th century. Gunpowder 
consists of a mixture of Potassium Nitrate, Carbon and 
Sulphur in the approximate proportion of 75:15:10 and it is 
readily ~gnited with a spark orflame even in complete absence 
of air. But if it is not confined, generally it does not explode. 
When it IS burned in a confined space, as in a bore hole or a 
military shell, then as the pressure increases the rate of 
burning also increases to a high value resulting a violent 
explosion. Here, Potassium Nitrate acts as the Oxygen 
supplier. The rate of flame propagation in Gun Powder is of 

the order of hundred metres a second. When Gun Powder 
explodes it undergons a combustion reaction with a rapid 
release of gases and energy. The ultimate explosion prod- 
ucts of Gun Powder may be Potassium Carbonate, Potas- 
sium Suiphate, Potassium Sulphide, Carbon Dioxide, Carbon 
monoxide and Nitrogen. This is the slowest acting of all 
explosives and has a shearing and heaving action tending to 
blast objects into large fragments. This has very wide 
commercial applications and also it is very interesting to 
mention that this is the approved explosive mixture in crack- 
ers. Gun Powder is used as the core of safety fuse in 
explosive industry and also as a propellant in aerial rockets in 
fireworks industry. 

However, it is sad to mention that most of the crackers 
available in the market now contain a mixture with silvery 
shiny appearance due to the presence of aluminium powder. 
The use of aluminium powder mixed with other ingredients in 
crackers is prohibited under the Explosive Regulations be- 
cause it enhances the friction and impact sensitivity of Gun 
Powder making it unsafe, although it produces a louder noise. 
This may lead to accidental explosions and uncontrollable 
fires. 

Even more rapid reaction can be produced when oxygen and 
fuel are united in a single chemical molecule. This type of 
explosives are generally named High Explosives. Thechemi- 
cal reaction involved in this typeof explosions is not combus- 
tion; it is called "Detonation". Although it is simply defined as 
"instantaneous combustion", this process of detonation can 
best b e  defined as the passage through the explosive sub- 
stance of a sudden supersonic wave of very high pressure 
and temperature which causes the molecules to break down 
into fragments. These fragments later recombine to give the 
ultimate products. The rate of this reaction is of the order of 
8000 metres a second. Since this is independent of the 
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pressure of surrounding gases, confinement IS not necessary 
for an explosion. When such an explosive charge is deto- 
nated, very hot expanding gases are formed In a period of 
approximately 1/10,00Oth of a second. These gases gener- 
ally exert pressures of abou! 700 tons per square inch on the 
atmosphere scrrround~rig the point of detonat~on and rush 
away at velocities of up to about 9000 metres per second 
compressing t h e  surrounding air. This mass of expanding 
gases rolls outward in a spherical pattern from the point of 
detonation like a giant wave weighing tons, smashing and 
shattering any object in its path. This is ger:era!i:r (:a!lsd iht: 
blast pressure wave and the further it travels from tr;e seat of 
explosion, the less power it possesses until, at a great 
distance it dw~ndles to noth~r?g. Now it is obvious that Ihe 
inillation o! this type of explosive is not an easy task since a 
supersonic wave of a suitable strength is necessary. A small 
device called "Detonator" whlch can be initia:ed either by 
flame or electricity, is used to fulfil this requirement. !t  has the 
ability to explode less sensitive high explosives. 

Nitro Glycerine IS the main active ingredient in most of :he 
dynamites; the commercial high explosive most widely tised 
in blasting operations throughout the World. Pare Nitro 
Clycerlrie is a colourless to pale yellow l~quid bvhicii has a 
characteristic smell of almond. In 18th century an Italian 
Chem~st named "Ascanio Sobrero" discovered Nitro Glycer- 
ine. But this oil was h~ghly explos~ve extremely dar-iqerous to 
handle and could be set off by be~ng s?ruck. in 1853 "Aifred 
Noble" a Swedish Chemist invented away to control Nitro 

Glycerine by treaiing it w~ th  Kieselg\.:hr, ai: e'Crt-:r;iely poro:is 
earth and hardening into sticks cz!leri "Dvnamile" creating a 
new word from the Greek "D!:i?arcis': ineaning power. But, 
unfortunately during poricd, an accidental expiosion in A!.. 
fred's Workshop killeri his ~!n~lilrj:ir 5rc:'!?cr-ancrilizali:: in juro~ 
tiis r'allier. i believe that A;trc.d r\.,.:;,zi,:l -!;ii;: nc, idea ti1rou~i;oi:i 
his life of using his inventioi: t i ~ r - ! I  it? i;-uri)~:ie of kil!it?l! pecpie. 
Now this type is widely used by the extren~~sl grc?ups to 
tnanufacture land mines, booby twp bombs, time bomb:;, etc. 
against human I~ves. The most common symptor11 of Nitro 
GIycerlng poisorling is ssvere Ceadacha r ~ t i ~ c h  is natcd upon 
cgmmenclng ir~oik bu? gr:-?!:lr~ailv passes off. It can he ab- 
sorbed even through uninj::re.j sh!;. aiiii rrlay produce erup- 
:ions on the palms. However, in norc:;:l cdreful handiing of 
Dynamites the physiological effec!s of Nitrc Glycerifle cause 
cnly temporary disc~mfott and arc? not serrously injurious to 
health. It is important tc note that the possibility of accidental 
self detonation in handling deteriorated Dynamite is a ~ r e a t  
risk. 

Tri Nitro Toluene (7'.N.T.) is s wicir,l\! used military explosive 
anc! it IS a colourlilss to pale y e l l w ~  solid. This comes as 
monoclinic crystals, and widely used as the main charge in 
harid grenades, ail- deli!/rmd bo!-fibs, and also in ths manu- 
facture of anolt!er useful high P Y ~ ! O S ~ \ I F :  catled :Con:pos~ticn 
- B" which Is mainly usec! in rncirtars, F!." G. rockets, anti-tank 
mines, torpedoe.~ and grenades. Tri TJitrd -! olr.rene is also 
used locally In the rmar~ufacture of "JONY" mines in the 
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norlherr! part of the !sland wh~ch has become a major threat 
to the security forces. 

This IS a coinparatively stable and safe explosive but the 
acute or chronic poisoriiqg of Tri Nitro toluene from inhalation 
of dm:, suin absorpt:on or ingestion may cause Jaundice, 
pausea. ioss of appeti:?, dermatitis. cynosis etc. 

Cyclr, tri-methy'erie tri-nitramine ( f 3 . i l . X . )  a white crystalline 
!?owcj:-:r IS one 01 ti-ie most powerful high explosives in use 
today: arid has more shatterin!: power than Tri nitro toluene. 
This in t$e mai;! artive ingredient Iri plast~c explosives and 
piastic si-wet erpl,>si?i:?s. 

Ho~vever, ii is ext:ernelv important to note that the readers 
r;hauld never cx~erirner?t with explosives or pyrotechnics as 
t h ~ i e  \bill be i>o excuse for mistakes. It may also lead to 
sct o [ ~ s  cxpics!~ns and seveye uncontrollable f~res. 
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