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MOLOTOV COCKTAILS AND SIMILAR DEVICES 

USED BY TERRORISTS I N  ISRAEL 

Shalom Tsaroom 

D iv i s ion  o f  Cr iminal  I d e n t i f i c a t i o n  
I s r a e l  Nat ional  Pol i c e  

Jerusalem, I s r a e l  

ABSTRACT 

During the l a s t  few years there has been a great  increase i n  the 

use o f  home-made improvised explosives and combustible mater i  a1 s 

by t e r r o r i s t s  i n  I s rae l .  The most common device i s  a b o t t l e  

con ta in ing  an inf lamnable l i q u i d  and an i g n i t i o n  mechanism. We 

de f ine  such a b o t t l e  ( o f t e n  c a l l e d  a "Molotov Cockta i l " )  as an 

" incendiary  b o t t l e " .  The composition o f  the inf lamnable l i q u i d  i s  

determined by our l abo ra to ry  and each o f  i t s  components 

i d e n t i f i e d .  The r e s u l t s  serve as c o u r t  evidence as we l l  as t o  

connect between cases dur ing the i n v e s t i g a t i o n .  I n  t h i s  paper 

several  examples o f  incendiary b o t t l e s  encountered recen t l y  by 

our  1 aboratory are described. 
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INTRODUCTION 

Dur ing the  l a s t  few years  there  has been a s i g n i f i c a n t  

inc rease i n  the  use o f  home-made improvised exp los ives  and 

combust ib le  m a t e r i a l s  by t e r r o r i s t s  i n  I s r a e l .  The most popular 

dev ice  i s  c a l l e d  by us " i ncend ia ry  b o t t l e " .  It i s  o f t e n  known i n  

t h e  l i t e r a t u r e  as "Molotov C o c k t a i l " ,  f i r e  b o t t l e  o r  f i r e  

bombtS2 The f o l l o w i n g  numbers demonstrate the  i nc reas ing  use o f  

i n c e n d i a r y  b o t t l e s  i n  I s r a e l :  i n  1981 we handled i n  our  

l a b o r a t o r y  28 cases i n v o l v i n g  i ncend ia ry  b o t t l e s  w h i l e  244 such 

cases were handled i n  1985. Th is  c o n s t i t u t e s  an inc rease o f  870% 

w i t h i n  4 years .  

I n  the  case o f  i ncend ia ry  b o t t l e s ,  the  fo rens i c  chemis t ' s  task 

i s  t o  i d e n t i f y  t he  chemicals used t o  prepare these b o t t l e s  and i f  

p o s s i b l e  t o  determine t h e i r  composi t ion.  Often the  e x h i b i t s  

rece ived  i n  t h e  l a b o r a t o r y  i n c l u d e  no more than a few p ieces  o f  

broken glass.  The amount o f  i n f o r m a t i o n  gained i n  such cases i s  

obv ious l y  l i m i t e d  b u t  i n  many o f  these cases the  res idues  o f  t he  

inf lammable m a t e r i a l  are i d e n t i f i e d .  When t h e  e x h i b i t s  i n c l u d e  

unused b o t t l e s  the re  i s  much more i n f o r m a t i o n  t o  be gained. An 

impor tan t  p o i n t  du r ing  an i n v e s t i g a t i o n  i s  based on the  

assumption t h a t  i d e n t i c a l  composi t ion may serve as a l i n k  between 

d i f f e r e n t  cases. 

I n  t h i s  paper some examples o f  i ncend ia ry  b o t t l e s  w i t h  

d i f f e r e n t  mechanisms and var ious  chemical composi t ions are 

discussed. 
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EXPERIMENTAL 

Gas chromatographic analyses o f  the inf lamnable l i q u i d s  were 

c a r r i e d  out  on a Varian 3700 gas chromatograph, equipped w i th  a 

flame i o n i z a t i o n  detector (FID). The chromatographic column was a 

6 rn X 1/8 in .  s ta in less  steel  tub ing packed with 5% O Y  101 on 

Chromosorb W. The column temperatures were programmed from 5OoC 

t o  23OoC a t  8?/min. I n j e c t o r  and detector  temperatures were 

25OoC and 3OO0C, respect ive ly  . The c a r r i e r  gas (n i t rogen  1 f l ow  

was 10 ml/min. 

RESULTS AND DISCUSSION 

We def ine an " incendiary b o t t l e "  as a b o t t l e  which contains an 

inflammable l i q u i d  and has an i g n i t i o n  device. The common 

inflammable 1 i qu ids  are gasoline, kerosene and some other  

mixtures o f  var ious petroleum products. Gasoline i s  t he  most 

popular l i q u i d .  It i s  o f ten  mixed w i t h  heavier petroleum products 

such as kerosene, diesel  o i l  or  even mineral motor o i l .  

Two types o f  i g n i t i o n  mechanisms are popu ar. The f i r s t ,  shown 

i n  F igure 1, has a f a b r i c  s t r i n g  - a wick - nserted through the 

b o t t l e  neck. The second, shown i n  Figure 2, cons is ts  o f  a rag 

saturated w i t h  the inflamnable l i q u i d  and wrapping the b o t t l e  

neck. The user i g n i t e s  the wick or  the rag and throws the b o t t l e  

towards the target .  
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FIGURE 1 
I g n i t i o n  mechanism based on a w ick  i n s e r t e d  through the  b o t t l e  
neck. 
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FIGURE 2 
I g n i t i o n  mechanism based on a rag,  saturated w i t h  the  inflammable 
l i q u i d ,  wrapping the b o t t l e  neck. 
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Another type o f  an i g n i t i o n  system, described by us as a 

"crown o f  matches" i s  shown i n  F igure 3. The matches are t i e d  

w i t h  a ce l l o tape  around the b o t t l e  neck. I n  a somewhat d i f f e r e n t  

version, shown i n  F igure 4 , a group o f  matches i s  t i e d  together 

and inse r ted  i n s i d e  the b o t t l e  neck. 

I n  recent years we s ta r ted  t o  f i n d - w i t h  increas ing frequency - 
mixtures o f  calc ium hydroxide and calc ium carbonate contained i n  

incendiary b o t t l e s .  These compounds were usua l l y  found as powders 

i n  the lower aqueous phase. Their  presence seemed r a t h e r  strange 

and unrelated t o  what one .expected t o  f i n d  i n  an incendiary  

b o t t l e .  The explanat ion,  based on an in format ion received dur ing 

an i nves t i ga t i on ,  was t h a t  calcium carb ide had been added t o  the 

incendiary  b o t t l e .  The carbide undergoes hydro lys is ,  forming 

calc ium hydroxide and gaseous acetylene: 

CaC, + H20 + Ca(OH)2 t C2H2 

The calc ium hydroxide i s  converted s lowly  t o  calc ium 

carbonate, r e a c t i n g  w i t h  carbon d iox ide  from the atmosphere: 

Ca(OH), + CO, -) CaC03 + H20 

The add i t i on  o f  calc ium carbide powder t o  incendiary b o t t l e s  

i s  probably aimed t o  enhance explos ive e f f e c t s  by the 

p a r t i c i p a t i o n  o f  gaseous acetylene i n  the process. This  a d d i t i o n  

a1 so makes the device more dangerous t o  the user. F igure 5 i s  an 

example o f  an unused b o t t l e  conta in ing a mixture o f  gasol ine and 

d iese l  o i l  as the inflammable l i q u i d  and a lso l a r g e  amounts o f  

calc ium hydroxide and calc ium carbonate. 

330 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
0
8
 
1
6
 
J
a
n
u
a
r
y
 
2
0
1
1



FIGURE 3 
A "crown o f  matches" - type i g n i t i o n  mechanism. 
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FIGURE 4 
I g n i t i o n  mechanism based on a group o f  matches t i e d  together,  
inser ted  ins ide  the b o t t l e  neck. 
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FIGURE 5 
Incendiary b o t t l e s  containing ( i n  addi t ion t o  the inflammable 
1 i q u i d )  calcium hydroxide and calcium carbonate, presumably 
or ig ina t ing  from calcium carbide. 
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An o r i g i n a l  "Molotov Cockta i l "  could be def ined as an 

incendiary b o t t l e  conta in ing a mechanism f o r  s e l  f - i g n i t i o n .  

A1 though t h i s  mechanism makes i t  more sophis t icated than the 

normal incendiary b o t t l e s  described above, i t  i s  s t i l l  q u i t e  easy 

t o  prepare3 The i g n i t i o n  system i n  a "Molotov Cock ta i l "  i s  

t y p i c a l l y  based on the exothermic reac t i on  between concentrated 

s u l f u r i c  ac id  and chlorate/sugar mixtures.  Many v a r i a t i o n s  o f  

"Molotov Cockta i l " - type devices e x i s t ,  i n c l u d i n g  devices which 

have a delay system? Figure 6 shows a "Molotov Cock ta i l "  device 

which was caught from a t e r r o r i s t  when he was prepar ing the 

device. I t  consisted o f  corduroy bag conta in ing a m ix tu re  o f  

granulated sugar and potassium ch lo ra te  i n  i t s  bottom. The 

corduroy bag covered a b o t t l e  whose cap was a bal loon - l i k e  

rubber. The l i q u i d  i n  the  b o t t l e  contained two phases: t h e  lower 

phase (-J one t h i r d )  was concentrated s u l f u r i c  a c i d  and the upper 

phase (- two t h i r d s )  was a mixture o f  gasol ine and kerosene. The 

lower p a r t  o f  the b o t t l e  was surrounded with the ch lo ra te  / sugar 

mix ture.  The components o f  t h i s  "Molotov Cock ta i l "  device are 

shown i n  F igure 7 and Figure 8. The i g n i t i o n  occurs a t  the moment 

of an impact w i th  a hard surface and i s  fo l lowed by the h igh l y  

exothermic react ion between the chlorate/sugar mix ture and the 

concentrated s u l f u r i c  acid.  
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F I G U R E  6 
A **Molotov Cocktail"-type device, caught during i t s  preparation. 
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FIGURE 7 
The components o f  the device i n  F igure 6: the corduroy bag 
conta in ing ch lorate/sugar  m ix tu re  t ransferred i n t o  the beaker and 
t h e  b o t t l e  conta in ing s u l f u r i c  a c i d  and inflammable l i q u i d .  
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FIGURE 8 
The bottle from the device i n  Figure 6. Inside: sulfuric acid and 
gasol ine/kerosene mixture. Outside: p a r t  of the chlorate/sugar 
mixture. 
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CONCLUSIONS 

The examples i n  t h i s  paper underscore a recen t  t rend  among 

t e r r o r i s t s  i n  I s r a e l ,  o f  which f o r e n s i c  ana lys ts  should be aware. 

Not  1 i m i  ti ng themsel ves t o  " c l  a s s i c a l  I'  exp los ives ,  t e r r o r i s t s  

have been i n c r e a s i n g l y  us ing  dev ices  based on inf lammable 

m a t e r i a l s .  
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