
US 20080066835Al 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2008/0066835 A1 

Desilets et al. (43) Pub. Date: Mar. 20, 2008 

(54) FLASH-IGNITABLE ENERGETIC Related U.s. Application Data 
MATERIAL 

(60) Division of application No. 11/444,464, ?led on Jun. 
1, 2006, Which is a continuation of application No. 

(76) Inventors: sylvain Desilets’ St_AuguStin (CA); 10/617,134, ?led on Jul. 11, 2003, noW abandoned. 
Patrick Brousseau, l’Ancienne-Lorette 
(CA) Nicole Gagnon Quebec (CA)_ (60) Provisional application No. 60/394,871, ?led on Jul. 
Sebastien Cote, Quebec (CA); Serge 11’ 2002' 
Trudel’ Beaupon (CA) Publication Classi?cation 

(51) Int. Cl. 
Correspondence Address: C06B 31/28 (200601) 
GEORGE A- SEABY C06B 29/22 (2006.01) 
SEABY & ASSOCIATES (52) US. Cl. .......................... .. 149/46; 149/1082; 149/76 
250 CITY CENTRE AVNUE 
OTTAWA, 0N K1R6K7 (CA) (57) ABSTRACT 

Carbon nanotubes and activated carbon containing a metal 
such as palladium release a photoacoustic effect When 

(21) App1_NO_j 11/798,693 subjected to a ?ash of light. A light ignitable, energetic 
composition is produced by mixing one of them With an 
energetic material such as carbon black poWder or ammo 

(22) Filed: May 16, 2007 nium perchlorate. 



US 2008/0066835 A1 

FLASH-IGNITABLE ENERGETIC MATERIAL 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a Divisional of application Ser. 
No. 11/444,464, ?led Jun. 1, 2006, Which is a Continuation 
ofapplication Ser. No. 10/617,134, ?led Jul. 11, 2003, Which 
claims bene?t of US. Provisional Application No. 60/394, 
871, ?led on Jul. 11, 2002 (all of Which are hereby incor 
porated by reference). 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] This invention relates to a light ignitable, energetic 
materials. More speci?cally, the invention relates to light 
ignitable, energetic materials containing carbon nanotubes 
or activated carbon containing a metal. 

[0004] 2. Discussion of the Prior Art 

[0005] A carbon nanotube (CNT) is a holloW nanostruc 
ture consisting essentially of a graphitic plane rolled into a 
thin tube, both ends of Which can be closed by a fullerene 
type dome structure. The existence of CNT’s Was originally 
discovered by S. Iijima [see Nature 354, 56 (1991)]. The 
material exhibits various interesting mechanical and electri 
cal properties. There exists tWo forms of carbon nanotubes, 
namely single Walled nanotubes (SWNT) and multiWalled 
nanotubes (MWNT). 

[0006] It has recently been reported by P. M. Ajayan et al 
in Science, Vol. 296, 705 (2002) that carbon nanotubes 
release a large photoacoustic effect When subjected to a ?ash 
of light caused by the absorption of the light. It seems that 
the phenomenon is predominantly present in SWNT’s and 
that the temperature of the process can reach 15000 C. The 
inventors have also determined that activated carbon con 
taining a metal such as palladium also possesses the property 
of releasing a photoacoustic effect When subjected to a ?ash 
of light. 

GENERAL DESCRIPTION OF THE INVENTION 

[0007] The object of the present invention is to exploit the 
above described property of carbon nanotubes and activated 
carbon containing a metal to produce a light ignitable, 
energetic material. 

[0008] Accordingly, the present invention relates to a light 
ignitable, energetic composition comprising an intimate 
mixture of an energetic material and one of carbon nano 
tubes and activated carbon containing a metal selected from 
the group consisting of palladium, iron, nickel, cobalt, 
aluminum, copper, Zinc, potassium, sodium and titanium. 

[0009] The invention also relates to a method of preparing 
a light ignitable, energetic composition comprising inti 
mately mixing an energetic material and one of carbon 
nanotubes and activated carbon containing a metal selected 
from the group consisting of palladium, iron, nickel, cobalt, 
aluminum, copper, Zinc, potassium, sodium and titanium. 

[0010] A variety of energetic materials can be used in the 
method of the present invention. Such energetic materials 
include black poWder, ammonium perchlorate (AP), hexo 
gen (RDX), octogen (HMX), pentaerythritol tetranitrate, 
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(PETN), trinitrotoluene (TNT), nitroglycerine, nitrocellu 
lose, ammonium nitrate, lead aZide, lead styphnate, nitro 
plasticiZers and picric acid. While the carbon nanotubes can 
be SWNT or MWNT, the single Walled nanotubes are 
preferred. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0011] In general terms, the invention takes advantage of 
the photoacoustic effect of carbon nanotubes When subjected 
to a burst of light, eg a camera ?ash to ignite an energetic 
material. In order to test the theory, different carbon nano 
tubes Were used, the most common one being a SWNT 
commercial available from Carbon Nanotechnologies, Inc., 
Houston, Tex. Di?ferent percentages of carbon nanotubes 
(1-90 Weight percent) Were manually mixed (gently) With 
carbon black poWder. Initially, the most e?icient composi 
tion contained 5 Weight percent SWNT mixed With 95 
Weight percent Grade 7 black poWder. The composition 
exploded instantaneously after being subjected to a camera 
?ash. It Was found that black poWder With the smallest 
particle siZe Was the most effective. The same effect Was 
observed When activated carbon containing a metal, e.g. 
palladium Was mixed With black poWder, and the resulting 
mixture Was exposed to a camera ?ash. 

[0012] The invention Will be better understood from the 
folloWing examples. 

EXAMPLE 1 

[0013] 3 Weight percent of crude carbon nanotubes Were 
mixed With 97 Weight percent ground ammonium perchlo 
rate. The mixture Was homogeniZed using ball milling 
equipment for 15 minutes. The balls used in the mill Were 
made of glass. The resulting composition Was then exposed 
to an intense ?ash using a commercially available Vivitar 
(trademark) ?ash. The poWer of the ?ash Was 200 W/cm2 at 
a distance of 4.5 cm. 

EXAMPLE 2 

[0014] The procedure of Example 1 Was repeated using 
3%, 5%, 10% and 20% carbon nanotubes. At a concentration 
in excess of 20% nanotubes, the ignition phenomenon Was 
less e?icient, i.e. the combustion process (explosion) 
appears to be incomplete. 

EXAMPLE 3 

[0015] Energetic formulations containing carbon nano 
tubes and RDX, TNT, black poWder or AP Were ignited at 
distances from 3 to 7 cm using the Vivitar ?ash. In a feW 
cases, ignition Was possible from a distance as great as 14 
cm. 

EXAMPLE 4 

[0016] The method of Example 1 Was repeated using 5 
Weight percent activated carbon containing palladium (97% 
carbon and 3% palladium) With 95 Weight percent ground 
ammonium perchlorate. The mixture Was homogeniZed 
using the same ball milling equipment as in Example 1. The 
composition Was ignited using a ?ash; hoWever, the process 
Was less e?icient than When using carbon nanotubes. 
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EXAMPLE 5 

[0017] The ignition effect was observed for a variety of 
mixtures of activated carbon containing 3-30% palladium 
catalyst and a variety of energetic materials. The ignition 
effect was similar to that observed When using carbon 
nanotubes, but seemed to be less ef?cient after 3 to 5 days. 
It is believed that the activated carbon Was absorbing Water 
Which reduced the ef?ciency of the ignition phenomenon. 

[0018] Compositions in accordance With the present 
invention can be used for light ignited pyrotechnic effects 
and as light ignited triggers for detonators, gas generators 
and air bags. 

1. A light ignitable, energetic composition comprising an 
intimate mixture of 

(i) activated carbon; 

(ii) an energetic material selected from the group consist 
ing of black poWder, ammonium perchlorate, hexogen, 
octogen, pentaerythritol tetranitrate, trinitrotoluene, 
nitroglycerine, nitrocellulose, ammonium nitrate, lead 
aZide, lead styphnate, nitro plasticiZers and picric acid; 
and 
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(iii) a metal selected from the group consisting of palla 
dium, iron, nickel, cobalt, aluminum, copper, Zinc, 
potassium, sodium and titanium. 

2. The composition of claim 1, Wherein the mixture 
contains 1 to 20 Weight percent activated carbon, the remain 
der being the energetic material. 

3. The composition of claim 2, Wherein the mixture 
contains 95 Weight percent of the energetic material and 5 
Weight percent activated carbon containing metal. 

4. The composition of claim 2, Wherein the mixture 
contains 95 Weight percent black poWder and 5 Weight 
percent activated carbon. 

5. The composition of claim 1, Wherein the energetic 
material is ammonium perchlorate. 

6. The composition of claim 2, Wherein the mixture 
contains 95 Weight percent ammonium perchlorate and 5 
Weight percent activated carbon. 

7. The composition of claim 3, Wherein the mixture 
contains 95 Weight percent of ground ammonium perchlo 
rate and 5 Weight percent of activated carbon containing 97 
Weight percent carbon and 3 Weight percent palladium. 


