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The formulations are also effective against lithium type

fires. The new approach referred to is to have the solute
specially compounded to increase its fire and heat control
effeéts through providing photo-excitable molecules. The
fire is sprayed with the formulation until the desired

result of cooling a hot surface or extinguishing a fire is

obtained.

Background of the Invention

The direct background of the present invention is found
in two prior art patents to Conklin and Mowry, U.S. 4398605
and 4476687. The first is entitled "Fire Extinguishing
Composition and Method"; the second, "Cooling Metal
Surfaces." Their sﬁated objectives are those of the present

invention: "* * * a fire-fighting liquid that extinguishes
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Practice of the present invention achieves a dramatic
improvement over the results that can actually be obtained
by practicing the methods described and claimed by Conklin
and Mowry in their ‘605 and ‘687 patents. This improvement
can be realized to its fullest extent by utilizing two
different aspects of the discoveries that underlie it. The
first is in the specific novel combinations of chemical
components to be used to make up the water solution
concentrate which is added by the fire fighters to the water
to be sprayed. The second is in the different concentration )

of nonionic chemicals to be included in the ultimate fire-
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vol une of that permtted by the Conklin and Mwy disclosures.

fighting solution contains between 0.02% to 0.2% by

volume of the surfactant. Preferably, the fire

fighting solution would have the surfactant in the
concentration of between 0.03% to 0.1% by volume. When
premixed from the concentrate to the specified
concentration, the pump draws in the premised fire
fighting solution.

"Concentration of this surfactant in the fire
fighting solution is important in enabling the fire to
be extinguished very rapidly. It has been found that
the low concentration enables the fire to be smothercd
or choked off by a cloud generated from the fire
fighting solution. The fire is extinguished more
rapidly than with any other fire fighting composition.™
687 patent, cpl. 4, lines 1-15:

"The cooling solution is formed from the

concentrate solution in an amount such that the

solution contains between 0.02% to 0.2% by volume of
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compared to any other liquid composition.™

In the present invention, on the other hand, surfactant
concentration in the fire fighting solution is to be not
less than 0.2% and preferably about 0.3% by volume, based on
present experience. The solution may contain solutes to a
total of about 25% by weight. |

Summary of the Invention

The method of this invention uses a fire fighting and
hot surface cooling surfactant mixture dissloved either in
water or in a non-agueous solvent, the mixture forming a
concentrate which when sprayed contains more than 0.2% by
volume of the surfactant. The concentrate differs from that
of Conklin and Mowry in that it is comprised of one or more
specific honionic surfactants possessing a photoexcitable

functional group and an aryl phosphate, also of a
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t he heat hosphagg_be absorbed by a cloud generated fromthe cooling
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ot her hand, surfactant concentration in the fire fighting solution is to
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present experience. The solution may contain solutes to a total of about
25% by wesifgjhtltra violet light by gu50fr pr&f waten mautien of thqhe net hod
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aryl phosphate phenol 6 phosphates; and

Figure 2 is a plot of the spectral absorption qualities
of ultra violet light by a 500 ppm water solution of
nonylphenolethoxylate. '

Gener Desc iption

In common fire control terminology combustible
materials arec often referred to as Claés A and Class B.
Class A materials are ordinary combustible solids and
include wood, cotton, paper, and the like; Class B materials
are inflammable liquids and include gasoline, benzene, and
other liquid hydrocarbons. Fires involving these materials
are conveniently referred to as Cléss A and Class B fires.
They can be described as chaotic oxidation of numerous,
classes of organic compounds. The chemical yield of such

‘reactions is equally chaotic and includes many classes of

organic compounds in addition to H,0, CO,, and CO.



in mind the common denominator of all combustion reactions,

hot surface cooling surfactant m xture dissloved either in water or in a
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contains nmopre than 0.2% by volune.of the surfactant. The co geg%;gte
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that allo r “conveni ent, abl'e viscosity IS resistant to

effects ofnbr ¢aziiRs 2cAbekehhadwavePavgedisiprek et |w gt i Ak om 2000
ppm of the surfactant, nonyl phenol et hoxyl ate, and 94 ppm of the aryl

phosphat egrisBhengl. 6 phosphate, to 3000 ppm surfactant and 141 ppm aryl
phosphat e. Brief Description of the Draw ngs Fi gure
1 is a plot ofThkefipaet eaisabsar pihenfqrakarbes isofatul248. 35NMMet Mhght by
a 500 ppmwater solution of the aryl phosphate phenol 6 phosphates; and
. Balmer series of emission lines for hydrogen range from the
red at 656.3NM through the blue-green at 486.2NM, blue at
434.1NM, and ending at the ultra violet at 364.6NM. The
Lyman series of emission lines occur in the far ultra violet
beginning at 121.6NM and ending at 91.2NM. These emissions,
by striking the fuel load directly and by striking adjacent
bodies that reradiate, are responsible for propagating the

violent sets of reactions present in the combustion of

organic materials. Following the methods of this invention

interferes with these reactions by providing a continuous
stream of molecules that will absorb the high energy radiant
emissions from the combustion process. These molecules are
of such structure that they will absorb a photon, elevate to
an excited state, an§ revert to the ground state withih a
period of 10~3 to 1078 seconds. Thus, the compositions of
the invention may be described as agents that will absorb

high encrgy photons emitted during combustion.
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| i ke; O ass B naterial are inflamuable_ljguids ingl yde gasoline,
beﬂzene,%gﬁdaﬁﬁ%uﬁh?T T h 888?ggﬁéssﬁ?g§§'ingggvfﬁéﬁz%5e materi al s
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The chenggabenic@lad Ofc AU off €A LRDEK T En80E8RbYs§RABK § saRGuAalypdes many
cl asses of organic compounds in addition to err]O, CJerr], and CO
6 | npogbpat and whdepsiiandiTigi ¢ heopeeneriteé Nusalop hast abeeap 25% ivy m nd
t he common denom nator of all conmbustion reactions,
weight of the active material solutes. The concentrate is

fed into the spray water by the fire control personnel using

conventional pumping equipment to produce a spray solution
containing more than 0.2%, preferably about 0.3%, solutes by
volume.
Detailed Descriptio

Various objects and advantages of the invention are
achieved by a composition of matter, comprising agents that
have molecules that rapidly absorb high energy radiant
emission produced during combustion, said agents comprising
a migture of nonionic surfactant(s) and.other components as
necessary, in such amounts in a solution that said solution
extinguishes a fire or cools a hot surface efficiently and
quickly.

Without being bound to any specific theory, it is:
postulated that the present invention works by providing an
agent that will absorb the high energy phdtons that are

emitted during combustion, such agents being designated



herein as agents contalnlng photoexcltable functional group.
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248. 35NM  The Bal ner series of em ssion lines for hydrogen range from
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and ending at the ultra violet at 364.6NM The Lyman series of em ssion
| i nes ocAeing ofieldéngenl vauevilengtth apdgilonery enterkyl. 6Ni¢ aneiraddfng at
91. 2NM These em ssi ons, by striking the fuel |oad directly and bé
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t he violent sets of reactions gtesent ig t he combusti on of organi c
mat eri al YiPATOFHPLRR! Rt hBAS 6PPENi sTPAVARYFoRPOSANAHS e (RRERPTH t hese
reactions, by providing g continuoys am g lecul es that mﬁ#l absorb
t he hi ghP ?QﬂﬁQé%ébe%ﬂig%?ﬁ#st?r§%$§hg°§ %gﬁgpiéﬁybﬁﬁﬁﬁgg?a hese
nol.ecul e r (4 s%yghfg Mdetupe that theyhusl gabsorb a photon, elevate
to an %ﬁ%ﬁﬁ&f%‘at ,.and{révgr?qfo ihe ground state withih a  period of
10[err] 8niAl drlo RAGHRIA a dd1UBPi g Ne2 £ONPRAT hhBNE Qkap g jidy/ention may
be descr%be s agents that mﬁlf é%sorﬁ'nﬁﬁgh energy photons emtted during
conbusti @lectronic configuration in the phospho-enol functional
group. Compositions employing photon capture technology
according to the present .invention comprise various
concentrations. °'In the following example, it was found that
3000 ppm of nonylphenolethoxylate and 141 ppm of the aryl
phosphate, phenol 6 phosphate, in the spray allowed an
extremely difficult fire to be extinguished in cutstandingly
short time. Liquid propane at its own vapor pressure,
ambient temp. 90°F, was flowed through a 0.5" diameter line
to a 1.5" diameter "“Christmas Tree" structure comprised of 3
'flange connected valves with leaking flanges and ignited.
When the resulting fire had fully evolved, flames reached 30
feet and infrared temperature readings from the steel pipe
exceeded 1400°F. A water spray containing 3000 ppm of

nonylphenolethoxylate and 141 ppm of the aryl phosphate,



phenol 6 phosphate, extinguished the fire in 4 seconds; all
7 A formul ation used in the nmethod of this invention conprises
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nonyl phenol ethoxSPalBEardtherne BFJEepREaRaT o Titas! Foms2ahbphtent O
solute fi%ﬁ@ogﬁgééda{zgighisgﬁkgﬁd; wh¥BECak k¥ alm maRt %rolnlctaqri qm&@ﬁ%s%

concentrate so I on e conposition 1s usually sold a
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material solutes. The concentrate is ed into the spray water by the fire

contr ol sRersGEE! i $ISpAGpan6dNIRDAEOBETahanPMIGAe Borpent, abquoduceta spray
sol ution containing nore than 0.2% preferably about 0.3% solutes by

vol unme. 1, 2,benzisothiazoline~-Detae| anid Deber bpllaore water.Varlitouks obj ect s
and advantages of the invention are achieved by a conposition of matter,
conpri spagndgshtaut Hehat havea vt cselvtiomaefr §hedrgtiNeonmd tigrgialener gy
radlantalone freezes at 32°F. and has a viscosity of 1100

centipoise at 60°F. The 5% propylene glycol monobutyl ether
provides a freezing point at 24°F and a viscosity of about
110 centipoise at 60°F. The 5% MIPA:Borate and the 0.1%
1,2,benzisothiazoline-3-one are to provide shelf life

extension. Of course, as is well ‘known to one of ordinary

skill in the art, several preservatives, antifreeze and
viscosity controlling materials, other than.those mentioned
above are commonly known in the industry and suitable
substitutions can be easily made in the formulations
described herein.

Another embodiment of the present invention comprises a
nonagueous mixturce for fighting those types of fires where
conventional fire fighting methods are found to be unsafe.
For example, fires that may be caused in systems that employ
lithium, e.g. in stored chemical energy propulsion systems,

water or other extinguishing agents that contain halocarbon

agents or fluorocarbon surfactants in foam forming



compositions cannot be used, because lithium is a highly

em ssion produced during .conusti o sai d ts L sin ) xt ure of
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theory, itsbsvepesbltl akaduihaayt he Pragiilendybpds Dmywskst pYepheri, di ng an
agent that will absorb the high energy photons that are emtted during
conbust i onprspgheagenliycbéi mgtthyd gitdiead dipropylene-glycol methyl

8 herein as agents containing photoexcitable functional group. Once
absor bed iethés, Pbrepgienen carbeniafes agid tthe akife. fArmenodabegpsup, this
energy is reradiated as the Pi el ectrons return to the ground state, at a
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reactions. The 35X§13Q8§8f?t82.ggengi?'

Nonylphenolethoxylate (1.5 mole ratio) 6.2% wt.;

Propylene glycol t-butyl ether 1.2% wt,

The composition successfully extinguishes lithium type
fires.

Unless defined otherwise, all technical and scientific -
terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this
invention belongs. Although any methods and materials
similar or equivalent to those described herein can be used
in the practice or testing of the present invention, the
methods and materials described herein are preferred.

Unless mentioned otherwise, the techniques employed or
contemplated herein are standard methodologies well known to
one of ordinary skiil in the art. The materials, methbds
and examples are only illustrative and not limiting.

It is understood that the embodiments described herein

are only exemplary and that various modifications or changes



in light thereof will be suggested to persons skilled in the
phosphat e, has’ Been ?ound to have conplinmentary spectral absorption
qual i ties i gand)at@ tHabe ol ncludey|pitemih ceh@xsP &Y &t (NG, PHFY Y %hs a
stabi lizing el ectronic configuration in the gho&g&o- ngl functional
group. Coripps thappsieaployi and pheperet heiraPrRer I%ﬁ? MSaccording to the
present invention conprise various _ concentrations. In the follow ng
exanple, it was found that 3000 ppm of nonyl phenol et hoxyl ate and 141 ppm

of the aryl phosphat e, phenol 6 phosphate, in the spray allowed an
extrenely difficult fire to be extinguished in outstandingly short tine.
Li quid propane at its own vapor pressure, anbient tenp. 90[err]F, was

flowed through a 0.5" diameter |ine to a 1.5" dianmeter "Christnmas Tree"
structure conprised of 3 fl ange connected val ves with | eaking flanges and
i gnited. Wien the resulting fire had fully evolved, flames reached 30
feet and infrared tenperature readings fromthe steel pipe exceeded

| 400[ err] F. A water spray containing 3000 ppm of nonyl phenol et hoxyl ate and
141 ppm of the aryl phosphate,
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are found tf'o be uUnsafe
2 make up about 25% by weight of said solution.

1 4, The composition of claim 1, wherein said solution
is of a convenient workable viscosity.

1 5. The composition of claim 1, further comprising an

2 agent that renders said solution resistant to freezing.
6. The composition of claim 1, wherein said

2 surfactant is nonylphenolethoxylate and said aryl

3 phosphate is phenol-é-phosphate.

1 7. The composition of claim 6, wherein said solution

2 contains from about 2,000 ppm of nonylpheholethoxylate

3 and 94 ppm of phenol-6-phosphate to about 3,000 ppm of

4 nonylphenolethoxylate and 141 ppm of phenol-6-

5 phosphate. '

1 8. A method of cooling a hot surface or extinguishing

2 a fire, comprising the step of contactiﬁg a hot surface

or a fire with the solution of claim 1.



3 or a fire with the solution of claim 6. o
For exanple, fires that nmay be caused in systens that enploy Ilithium e.g.
in stored chemical energy propul sion systens, water or other extinguishing
agents thatt cont ain hal eeatheeh ofageaildngr af hedr scunflace our featdtingwismifngam
form ng | | Qpse £@QNot
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invention,atheretur@,fzrprwutﬂesha ﬁoﬂu&é9909§ €3838si7ti on where the
non- aqueous solkvent or medi um nay be prdpyleneglycol nDnobuterther
propyl ene-gl yecol nethyl ether, dipropyl ene- et her ropyl ene
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successful 4y extcogpribésagl at hiwturgpef nonionic surfactants in such

S amounts in a nonaqueous solution that said solution

6 extinguishes a fire or cools a hot surface quickly and
7 efficiently.

1 12. ' The composition of claim 11, wherein said solution

contains greater than 0.2% by volume of said mixture.

13. The composition of claim 11, wherein said agents
2 make up about 25% by weight of said solution.

14. The composition of claim 11, wherein said solution
is of a convenient workable viscosity.

15. The composition of claim 11, further comprising an
agent that renders said solution resistant to freezing.

2

1 16. The composition of claim 11, wherein saiad miiture
2 comprises a first nonylphenolethoxylate containing 9

3 mole ratio cthylene oxide to nonylphencl, and a second
4 nonylphenolethoxylate containing 1.5 mole ratio |

5 ethylene oxide to nonylphenol, dissolved in propylene
6 glycol t-butyl ether.
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fires. ! I7ess crl]eefl‘né“ Bt telrovl\"ll s‘:'ef dﬂ“‘t‘ ec?ml realnrtlzl té%? entt |c terns
used herefn hav@ft ﬁ@%é@%m%@%%mkph @TWW Ard R
ordinary skill smtih@twetr ta@eizGle st hies 29 raentl @y gl angisght) t hough any
met hods and material s | ar or eqU|vaIent to those described herein can
be used fn therﬁﬁﬁfFng g& ‘testing of the present invention, the nethods
and materials described herein are preferred. Unless nentloned ot herw se,
t he techni ques enpl oyed or contenplated herein are standard net hodol ogi es

well known to one of ordinary skill in the art. The materials, nethods

and exanples are only illustrati-ve and not |limting. It is understood
that the enbodi nents described herein are only exenplary and that various
nodi fications or changes ~in light thereof will be

suggested to persons skilled in the art and are to be included within the
spirit and purview of



this invention use a composition {ormed by combining a

this appllcatlon and_ scope of the appended
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that 2 ¢ £5, itdpat g§§ﬁg@ hlgb gNgEgy radiant 3

em ssi on pr oguced duri n con‘%ﬁsatrl{ ga%lﬂsatl)d ag ene S conprising a -

m xt ur e ©f o o BRBILHU K S Waftactant; and mve%t m@dYumpBPSQBﬁégsiBJ.%‘r'lCh
anpunts in a solution that said 6 sol ution extinguishes a fire or

cools admi sontage that alnapisditpr a donvenfent JoekEOIPOsistoniek claim
1, wherein said solution 2 contains greater than 0.2% by vol une of
said mxnd eis retistand to Elidechsped timrexing] aiThd , ulthinete sakdragents
2 make up about 25% by weight of said solution. 1 4, The
conp05|ﬁQiuQ#OOIHﬁﬁﬁlfOWhéPEﬁﬁlgal&Osﬁﬁﬁhﬂﬂvi%b a fire ofr cceohvani ent

wor kabl e vi scosity conposition of claim1, further

conpri sBNE 92°°“taé§énF‘Pﬂa?°PQn38Fs°§m9?%yﬁqR4§ﬁF4%%lstant to

freezin
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phe”O"Bh@@%ﬂﬂgﬂﬁhosphate, to 3000 ppm surfactant and 141 ppm
arylphosphate. A nonaqueous composition containing a mixture
of different nonylphecnolethoxylates to extinguish lithium
type fires is also described. The spray solution is applied

to the fire until the desired result occurs.

THIS SHEET HAS BEEN
REPLAGED
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6, wherein said solution 2 cont ai ns

1 7. The conpositfion of cl

from about 2,000 ppm gf nonylp t hoxylate 3 ~and 94 ppm of

phenol - 6- phosphat e tg_about 4 nonyl phenol ot hoxyl at e and
141 ppm of phenol-é' 5 : 1 8. A met hod of cooling a
hot surface or extingyishi a\fire, conprising the step of

contactlng a ho ﬁg{é gce 3 or a fiye with the solution of claim 1.
13 1 EE d of cooling a Not surface or extingui g 2 a
a hot surface 3 fire with

fire, conpr|S|n the dtep of contacti

t he sol ution of el ai m|6. 1 10. \A nethod of cooling/a hot \surface or
ext i ngui shi ng 0.8a fire, conprising, the step of cont i t
surface 3 or a fifre with the solution of claim7. . A
conposition of matter, comprising agents t hat e nol ecul es t hat
rapi dly absorb higw_eﬂergy radi ant 3 [

conbustion, said agents 4 conpri si ng of nonionic surfactants
in such 5 anount$ in a nonaqueous sol uti at said solution 6
extingui shes a fir cools a hot surface qui Pk_L\I and 7 efchj]ent ly.
1 12. The corrpogom on of clggom 11, V\,hergimn sai d sopwl on 2 280

contains greater than 0.2% by vol “Wﬁvﬂ%nﬁﬂ' e TERs

FIG. 2

ABSORBTION OF UV LIGHT BY NONYLPHENOLETHOXYLATE
SOLUTION € 500PPM

ABSORBTION

260 280 300 320 T 30
HAVELENGTH (NANOHETERS)
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1 13.norlten tonpesifuictansf pokaiemsihg \Mapa'ﬂﬁad (hreaferdaciable make up
about 25% by wei ght of said solution. 14. The conposition of
cl:aim 11 f%ﬂ#b@ﬂt‘éaﬁé’%‘@l ugrbnan4arylp|h§s(9¢xaa:eoom,]€qq @fi wor kabl e

vi scosity. The conposition of claimi11, further conprising an

2 agé’ﬁ'tottC?%’fc?'EﬁBéFs“géPH‘ sof Ot PoRoL¥&NSt HgE 1 f°rfeé:£"mj’5’~thn 16.
Th t f 11,.wh d t, f t
nony! phofbFeihsrafethlh I B0 o8 onTehueng "Sréfwe sty |
| ph 4 h t 5 |
or) o Rk l@d‘ﬁﬁﬁegﬁgd&%‘%%ﬁéy’?y{%gngfg%g?tg% V28 ISRy ™ ©
17.

glycol sgﬂhihdﬂrﬁged for spraying to extinguish a fir
The conposition of claim 16F vthere?n t he am)%lrits 2 Sf otrh(e: 19| rsﬂ1 and

second neaykpkenal@itwiyd atrombald Fom of sehé subeaceart92. 6% 6.2% and
1. 2% by weight, 4 respectively.
nonylphenolethoxylate and 94 ppm of the arylphosphate,
phenol-6-phosphate, to 3000 ppm surfactant and 141 ppm
arylphosphate. A nonagqueous composition containing a mixture
of different nonylphenolethoxylates to extinguish lithium
type fires is also described. The spray solution is applied

to the fire until the desired result occurs.

(Figure 1)
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