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EXTINGUISI-IANT FOR METAL FIRES 

BACKGROUND OF THE INVENTION 

This invention was made in the course of, or under, 
a contract with the United States Atomic Energy Com 
mission. It relates generally to a method for extinguish 
ing metal ?res. 
Pyrophoric metals present a hazard in many indus 

trial areas. Basically, the pyrophoric metals include the 
alkali and alkaline earth metals. However, many of the 
rare earth and actinide metals are also pyrophoric. In 
nuclear processing facilities, sodium, potassium, 'ura 
nium, thorium, and zirconium are the metals which 
present the principal hazards. 
Many solid extinquishants are commercially avail 

able for extinguishing metal ?res. However, not all ex 
tinguishants are suitable for all metal ?res and others 
have detrimental side effects. Silica is satisfactory for 
extinguishing some ?res. However, when silica, is 
placed on a burning sodium potassium mixture, it actu 
ally reacts with the burning metal to produce a larger 
?re. Graphite ?our and ?akes have proven to be an ef 
fective means of extinguishing a metal ?re. However, 
the present graphite extinguishants produce great 
clouds of black dust when projected at a ?re. If pro 
jected within an enclosure, such as an ordinary room, 
the air becomes contaminated with ?nely divided 
graphite to the extent that sight and respiration are im 
possible without special equipment. Sodium chloride 
has also been used to effectively extinguish metal ?res. 
However, sodium chloride is extremely corrosive. Any 
equipment in the vicinity of the ?re is ‘subject to corro 
sion by the sodium chloride. Phosphate extinguishants 
have also been used in the prior art. However, these ex 
tinguishants also have a dusting problem as well as 
causing additional smoke to be emitted from the ?re. 

In using the above extinguishants it is conventional to 
use a cannister ?lled with the extinguishant and sup 
plied with a source of pressurized gas such as N2 or 
C02. The cannisters normally communicate with a hose 
and nozzle ?tting. In use the pressurized gas forces the 
extinguishant out of the cannister through the hose and 
nozzle ?tting to create a continuous projection of extin 
guishant. When a solid, such as those described above, 
is used as the extinguishant, clogging of the hose and 
nozzle assembly is a frequent problem. Thisproblem is 
particularly acute when the extinguishant is a hygro 
scopic material. If moisture exists within or leaks into 
the cannister, the hygroscopic material becomes sticky 
so as to effectively prevent any spraying from the can 
nister at all. ' 

Another problem with some solid extinguishants is 
that they have a speci?c gravity which is greater than 
that of some molten pyrophoric metals. In such cases, 
the extinguishant is ineffective because the extinguish 
ant merely sinks through the molten metal so as not to 
separate the metal from the surrounding-air. 

SUMMARY OF THE INVENTION 

It is thus an object of this invention to provide a new 
extinguishant for metal ?res. 

It is a further object of this invention to provide a 
solid extinguishant which vcan be projected like a liquid 
and which does‘not dust when projected at a ?re. 
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It is a still further object of this invention to provide 

an essentially inert extinguishant for metal fires which 
will not increase the amount of smoke given off from 
the ?re. 
These and other objects are accomplished by using 

carbon microspheres as an extinguishant for metal 
?res. 

DETAILED DESCRIPTION 
According to this invention it has been found that 

carbon or graphite microspheres can be used as an ex 
tinguishant for metal ?res with none of the disadvan 
tages that adhere in the prior art use of graphite ?our 
or ?akes. Carbon microspheres can be projected from 
a conventional powder extinguisher cannister with flow 
and projection qualities that approximate those of a liq 
uid. Since the microspheres have liquid-like flow prop 
erties, there is generally no problem with clogging or 
sticking within the extinguisher cannister. 
Carbon microspheres have a mass such that when 

sprayed through the air, no dusting occurs. The use of 
the extinguishant of this invention thus makes it possi 
ble to extinguish a ?re within an enclosure without cre 
ating clouds of noxious dust. By concentrating the ex 
tinguishant only on the ?re, clean up problems after the 
?re are greatly reduced since the surrounding area is 
not covered with extinguishant. Carbon microspheres 
are essentially inert so that no additional smoke is cre 
ated when the microspheres contact the burning metal. 
Once the ?re is extinguished, the metal may be easily 
recovered since no actual reaction occurs between the 
microspheres and the metal to produce undesirable 
contaminants. A simple mechanical separation process 
may be used to separate the microspheres from the pre 
viously burning metal. 
Carbon microspheres used in the process of this in 

vention extinguish metal ?res by ?rst covering the 
metal surface and thus separating the metal from an ox 
ygen source, and secondly by conducting heat away 
from the burning metal. Since carbon is of very low 
density, it will naturally float on the surface of most 
metals. On metals of lower density, such as lithium, in 
dividual microspheres‘are not heavy enough to break 
the surface tension so that they are retained on the sur 
face of the metal. ' 

Microspheres for use in the process of this invention 
have the following characteristics. The microspheres 
may be within a size range of 50 to'250 microns in ra 
dius, but preferably within the range of about 75 to 100 
microns. While it is preferred that the microspheres for 
use in this invention be as nearly spherical as possible, 
it has been found that microspheres or microspheroids 
having a major to minor axis ratio of up to about 1.5 are 
useful in the process of this invention. The micro 
spheres preferably have a bulk density within the range 
of 1.2 g/cc to 1.9 g/cc and a real particle density or tol 
uene displacement density of 1.3 g/cc to 2.0 g/cc. The 
internal particle porosity of the microparticles may 
range from 0.5 to 10.0 percent for use in the process 
of this invention. Although not a critical characteristic, 
it has been found that the microparticle compressive 
strength should be in the range of from .10 to 60 ounces 
per particle, depending upon particle diameter, so that 
the particle has suf?cient strength to-withstand velocity 
impact forces during projection and‘not be subject to 
excessive fracturing. Microspheres for use in the inven 
tion preferablyhave .an organic content of less than 
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about 10%. A higher organic content can cause water 
adsorption and sticking of the particles. 
Microspheres for use with this invention can be pre 

pared by coking a resin such as a cation exchange resin 
at a temperature of about 850° C in an atmosphere of 5 
nitrogen. However, such microspheres are presently 
commercially available with a very high degree of sphe 
ricity. At present, the cheapest source of a suitable mi 
crosphere for use in the process of this invention is ?u 
idized petroleum coke. Fluidized petroleum coke hav 
ing an average major to minor axis ratio of about 1.25 
does not possess the sphericity of coked resin beads; 
however, the petroleum coke is suitable for use in the 
process of this invention. 
A conventional powder cannister is suitable for use 

in this invention. A cartridge-type extinguisher as illus 
trated in Fire Protection Handbook, 13th Edition 
(1969), G. H. Tyron, Editor, pages 18-36, is the pre 
ferred extinguisher. It has also been found desirable to 
modify this type of extinguisher by providing a gate 
valve between the CO2 cartridge and the chamber so 
that the pressure buildup may be relieved in the event 
of blockage. 
As a test of this process of this invention, ?ve pounds 

of coked resin microspheres formed by heating styrene 
divinylbenzene resin beads in ?owing nitrogen over a 
gradual heating period of 48 hours were packed into 
the extinguisher cannister described above. The carbon 
microspheres were 50 to 100 mesh in size. The cannis 
ter was supplied with a C02 pressure of about 20 psig. 
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About one pound of magnesium shavings were ignited 
inside an open metal container. The microspheres were 
blown from the cannister at a distance of 25 feet from 
the ?re. The ?re was extinguished within less than a 
minute. About three pounds of microspheres were 
used. Similar successful tests were carried out with lith 
ium and sodium ?res. 
While this invention has been described in terms of 

carbon or graphite microspheres, several modi?cations 
are readily apparent to those of ordinary skill in the art. 
Such modi?cations may include impregnation of the 
microspheres with a neutron poison for use on uranium 
?res where a danger of criticality may exist. 
What is claimed is: 
1. A method for extinguishing a metal ?re comprising 

placing on said ?re an extinguishant consisting essen 
tially of microspheroids of carbon, said microspheroids 
having a major to minor axis ratio of less than 1.5 and 
being in size substantially within the range of 50 to 250 
microns in radius. 

2. The method according to claim 1 wherein said mi 
crospheroids have an organic content of less than 10 
percent. 

3. The method according to claim 1 wherein said mi 
crospheroids have a bulk density within the range of 
1.2 to 1.9 grams per cubic centimeter. 
4. The method according to claim 1 wherein said mi 

crospheroids are projected onto said ?re using a pres 
surized gas as a means of projection. 


