COVPCOSI TI ONS CONTAI NI NG FLUCRI NE SUBSTI TUTED OLEFI NS RELATED APPLI CATI ONS 5
The present application is related to and clains the priority benefit of

U.S. Provisional Application Nos. 60/421, 263, and 60/421, 435, each of which
was filed on Cctober 25, 2002, and each of which is incorporated herein by
reference. The present application is also related to and incorporates by
reference each of the following concurrently filed United States Patent
Applications: Attorney Docket 10 Nunber H0004412 (26269) entitled

" Fluorinated Al kegONROSITIONSCOKNPAPNINGIFLYDRINESSUBSTITOTEDIODERINSAND
Attorney Docket Number HO003789 (26267) entitled "Process For Producing
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15 FIELD OF THE INVENTION
This invention relates to compositions having utility in numerous applications,
including particularly refrigeration systems, and to methods and systems which
utilize such compositions. In preferred aspects, the present invention is directed to
refrigerant compositions which comprise at least one multi-fluorinated olefin of the
20 present invention.

BACKGROUND OF THE INVENTION

Fluorocarbon based fluids have found widespread use in many commercial
25 and industrial applications. For example,-fluorocarbon based fluids are frequently
used as a working fluid in systems such as air conditioning, heat pump and
refrigeration applications. The vapor compression cycle is one of the most
commonly used type methods to accomplish cooling or heating in a refrigeration
system. The vapor compression cycle usually involves the phase change of the
30 refrigerant from the liquid to the vapor phase through heat absorption at a relatively
low pressure and then from the vapor to the liquid phase through heat removal at a
relatively low pressure and temperature, compressing the vapor to a relatively



Wil e the primary purpose of refrigeration is to renove heat from an object
or 5 other fluid at a relatively | ow tenperature, the primary purpose of a
heat punp is to add heat at a higher tenperature relative to the
environment. Certain fluorocarbons have been a preferred conponent in many
heat exchange fluids, such as refrigerants, for many years in many
applications. For, exanple, fluoroal kanes, such as chl orofl uoronet hane and
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hi ghly desi r addnifidddas Rarticularly problematic in this regard. The use of chlorine-containing
compositions (such as chlorofluorocarbons (CFC's), hydrochiorofluorocarbons
(HCF's) and the like) as refrigerants in air-conditioning and refrigeration systems has
20 become disfavored because of the ozone-depleting properties associated with many
of such compounds. There has thus been an increasing need for new fluorocarbon
and hydrofluorocarbon compounds and compositions that offer alternatives for
refrigeration and heat pump applications. For example, it has become desirable to
retrofit chiorine-containing refrigeration systems by replacing chlorine-containing
25 refrigerants with non-chlorine-containing refrigerant compounds that will not deplete
the ozone layer, such as hydrofluorocarbons (HFC's).

Itis generally considered important, however, that any potential substitute
refrigerant must also possess those properties present in many of the most widely
used fluids, such as excellent heat transfer properties, chemical stability, low- or no-

30 toxicity, non-flammability and lubricant compatibility, among others.

Applicants have come to appreciate that lubricant compatibility is of particular

importance in many of applications. More particularly, it is highly desirably for



refrigeration fluids to be conpatible with the lubricant utilized in the
conpressor unit, wused in nost refrigeration systens. Unfortunately, many
non-chl orine-containing refrigeration fluids, including HC s, are
relatively insoluble and/or inmiscible in the types of lubricants used
traditionally with CFC's and HFC s, including, for exanple, 5 mineral oils,
al kyl benzenes or pol y(al pha- oleflns). In order for a refrigeration fluid-
lubricant combination to work at a desirable level of efficiently within a
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Furthermore, it is generally considered desirably for CFC refrigerant

substitutes to be effective without major engineering changes to conventional vapor
20 compression technology currently used with CFC refrigerants.

Flammability is another important property for many applications. That s, it is
considered either important or essential in many applications, including particularly in
heat transfer applications, to use compositions which are non-flammable. Thus, itis
frequently beneficial to use in such compositions compounds which are

25 nonflammable. As used herein, the term “nonflammable” refers to compounds or
compositions which are determined to be nonflammable as determined in
accordance with ASTM standard E-681, dated 2002, which is incorporated herein by
reference. Unfortunately, many HFC's which might otherwise be desirable for used
in refrigerant compositions are not nonflammable. For example, the fluoroalkane

30 difluoroethane (HFC-152a) and the fluoroalkene 1,1,1-trifluorpropene (HFO-1243zf)
are each flammable and therefore not viable for use in many applications.

Higher fluoroalkenes, that is fluorine-substituted alkenes having at least five



are each flammuabl e and therefore not viable for use in many applications.
H gher fluoroal kenes, that is fluorine-substituted al kenes having at | east
five 3 carbon atons, have been suggested for use as refrigerants. U S.
Patent No. 4,788,352 - Snmutny is directed to production of fluorinated Cs
to Ca conpounds having at |east sone degree of unsaturation. The Snutny
patent identifies such higher olefins as being known to have utility as
refrigerants, pesticides, dielectric 5 fluids, heat transfer fluids,
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have gained widespread use as fire extinguishing agents in enclosed areas such as
airplane cabins and computer rooms. However, the use of various halons is being
20 phased out due to their high ozone depletion. Moreover, as halons are frequently
used in areas where humans are present, suitable replacements must also be safe
to humans at concentrations necessary to suppress or extinguish fire.
Applicants have thus come to appreciate a need for compositions, and
particularly heat transfer compositions, fire extinguishing/suppression compositions,
25 blowing agents, solvent compositions, and compatabilizing agents, that are
potentially useful in numerous applications, includihg vapor compression heating and
cooling systems and methods, while avoiding one or more of the disadvantages
noted above.



not ed above. 4 SUMVARY Applicants have found that the above-noted need, and
ot her needs, can be satisfied by conpositions conprising one or nore C3 or
C4 fluoroal kenes, preferably conpounds having Formula | as follows: 5
XCF:R2.: (lI) where Xis a C or a C3 unsaturated, substituted or
unsubstituted, alkyl radical, each Ris independently C, F, Br, | or H,
and z is 1 to 3. The present invention provides al so nethods and systens
which utilize the 10 conpositions of the present invention, including

nmet hods and systens for heat transferSUMMARYbI owi ng, sol vating, and aerosol

generation. DETAI LED .DE | PT] ON REFERRE MBODI 15 THE
COVPOSI TI ONS The E}P@E%"?ﬂ%ﬁi‘(?efﬁt"?doﬁgﬁ fgeaF?&?ﬁagps%%ﬁrﬁ%%{ PS?S%S' EPPRi sing at
| east one f| satisfied by oempasitioas sbmgrisingoneort moré ChortO4fludroatseresdpraferabhpst one
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I nvention ar ec%rﬂq?qg{npﬁggv'nﬁjgpgplﬁg%é’@“ﬁ@-ei n for the purpose of convenience
as hydrofl&oro-olefins or "HFGs" if 20 they contain at |east one hydrogen
Al though it is contenplated that them of ,the president nentioned may

d

contain two carbon -- carbon double 3z é'&ch conpounds at the present
time are not avhese Hdés aC,boalty ysafusated cubstituted ot unsubgtitatedy elkyltradicaly esent
conpositions co L se.one or, C nds .,in accordance with Formula |I. In
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30 R s Q(S:RZ Zon\i(pos”iions of the present invention, including methods and systems for heat

transfer, foam blowing, solvating, and aerosol generation.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

15 THE COMPOSITIONS
The present invention is directed to compositions comprising at least one
fluoroalkene containing from 3 to 4 carbon atoms and at least one carbon-carbon
double bond. The fluoroalkene compounds of the present invention are sometimes
referred to herein for the purpose of convenience as hydrofluoro-olefins or “HFQs” if
20 they contain at least one hydrogen Although it is contemplated that the HFOs of the
president mentioned may contain two carbon -- carbon double bonds, such
compounds at the present time are not considered to be preferred.
As mentioned above, the present compositions comprise one or compounds
in accordance with Formula [. In preferred embodiments, the compositions include
25 compounds of Formula 1l below:

N\
=—=C-—R"
R/: (N

where each R is independently Cl, F, Br, | or H
30 R'is (CR2)nY,



Yis CRF2 and nis O or 1. In highly preferred enbodinents, Yis CF3, nis O
and at | east one of the remaining Rs is F. 5 Applicants believe that, in
general , the conpounds of the above identified Formulas | and Il are
generally effective and exhibit utility in refrigerant conpositions,

bl ow ng agent conpositions, conpatibilzers, and solvent conpositions of the
present invention. However, applicants have surprisingly and unexpectedly
found that certain of the conmpounds having a structure in accordance with
the fornulas 10 deggréfyed above exhibit a highly desirable | ow | evel of
toxicity conpared to other of such conmpounds. As can be readily
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has di scovered t hat ‘su ounds have a very |l ow acute
compounds of Formula Il, preferably wherein Y is CF3, wherein at least one R on the

unsaturated terminal carbon is H, and at least one of the remaining Rs is F.
Applicants believe also that all structural, geometric and stereoisomers of such
compounds are effective and of beneficially low toxicity.

20 In highly preferred embodiments, especially embodiments which comprise the
low toxicity compounds described above, n is zero. Thus, in certain preferred
embodiments the compositions of the present invention comprise one or more
compounds selected from the group consisting of tetrafluoropropenes (HFO-1234),
pentafluoropropenes (HFO-1225) and combinations of these.

25 It is even more preferred that the compounds of the present invention are the
tetrafluoroprpoene and pentafluoropropene compounds in which the unsaturated
terminal carbon has not more than one F substituent, specifically: 1, 3, 3, 3-
tetrafluoropropene (HFO-1234ze); 2, 3, 3, 3-tetrafluoropropene (HFO-1234yf); and
1,2,3,3,3-pentafluoropropene (HFO-1225ye), and any and all stereoisomers of each

30 ofthese. Applicant has discovered that such compounds have a very low acute
toxicity level, as measured by inhalation exposure to mice and rats. On the other
hand, applicants have found that a relatively high degree of toxicity may be



toxicity level, as neasured by inhal ation exposure to mce and rats. On the
ot her hand, applicants have found that a relatively high degree of toxicity
may be 6 associated with certain conpounds adaptable for use with the
present conpositions, nanely, those conmpounds whi ch have nore than one F on
the term nal unsaturated carbon, or which do not have at |east one H on the
term nal unsaturated carbon. For exanple, applicants have di scovered that
1,1, 3,3, 3-pentafl uoropropene (HFO 5 1225zc) exhibits an unacceptably high
degree of toxassaciatechwitmeertaim comprunds adapiable for use with Whepresemticompasitionsat s.
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halofluorocarbon and HF. EP 974,571, also incorporated herein by reference,
discloses the preparation of 1,1,1,3-tetrafluoropropene by contacting 1,1,1,3,3-
pentafluoropropane (HFC-245fa) in the vapor phase with a chromium-based catalyst
20 atelevated temperature, or in the liquid phase with an alcoholic solution of KOH,
NaOH, Ca(OH), or Mg(OH).. In addition, methods for producing compounds in
accordance with the present invention are described generally in connection with
concurrently fited United States Patent Application entitied "Process for Producing
Fluorpropenes” bearing attorney docket number (H0003789 (26267)), which is also
25 incorporated herein by reference.

The present compositions are believed to possess properties that are
advantageous for a number of important reasons. For example, applicants believe,
based at least in part on mathematical modeling, that the fiuoroolefins of the present
invention will not have a substantial negative affect on atmospheric chemistry, being

30 negligible contributors to ozone depletion in comparison to some other halogenated
species. The preferred compositions of the present invention thus have the
advantage of not contributing substantially to ozone depletion. The preferred
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HEAT TRANSFER COMPOSITIONS
Although it is contemplated that the compositions of the present invention may

25

include the compounds of the present invention in widely ranging amounts, it is

20 generally preferred that refrigerant compositions of the present invention comprise
compound(s) in accordance with Formula i, and even more preferably Formula I, in
an amount that is at least about 50% by weight, and even more preferably at least
about 70 % by weight, of the composition.

The compositions of the present invention may include other components for

25  the purpose of enhancing or providing certain functionality to the composition, or in
some cases to reduce the cost of the composition. For example, refrigerant
compositions according to the present invention, especially those used in vapor
compression systems, include a lubricant, generally in amounts of from about 30 to
about 50 percent by weight of the composition. Furthermore, the present

30 compositions may also include a compatibilzer, such as propane, for the purpose of
aiding compatibility and/or solubility of the lubricant. Such compatibilizers, including
propane, butanes and pentanes, are preferably present in amounts of from about 0.5
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In other embodiments, the invention provides foamable compositions, and
preferably polyurethane, polyisocyanurate and extruded thermoplastic foam
20 compositions, prepared using the compositions of the present invention. (n such
foam embodiments, one or more of the present compositions are included as or part
of a blowing agent in a foamable composition, which composition preferably includes
one or more additional components capable of reacting and/or foaming under the
proper conditions to form a foam or cellular structure, as is well known in the art.
25 The invention also relates to foam, and preferably closed cell foam, prepared from a
polymer foam formulation containing a blowing agent comprising the compositions of
the invention. In yet another embodiments, the invention provides a foamable
composition comprising thermoplastic foams, such as polystyrene and polyethylene
(PE), preferably low density PE.
30 In certain preferred embodiments, dispersing agents, cell stabilizers,
surfactants and other additives may also be incorporated into the blowing agent
compositions of the present invention. Surfactants are optionally but preferably
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in accordance with the present invention. Inert ingredients, solvents, and other

materials may also be present in the sprayable mixture. Preferably, the sprayable
composition is an aerosol. Suitable materials to be sprayed include, without

20 limitation, cosmetic materials such as deodorants, perfumes, hair sprays, cleansers,
and polishing agents as well as medicinal materials such as anti-asthma and anti-
halitosis medications.

METHODS AND SYSTEMS

25 The compositions of the present invention are useful in connection with
numerous methods and systems, including as heat transfer fluids in methods and
systems for transferring heat, such as refrigerants used in refrigeration, air
conditioning and heat pump systems. The present compositions are also
advantageous for in use in systems and methods of generating aerosols, preferably

30 comprising or consisting of the aerosol propellant in such systems and methods.
Methods of forming foams and methods of extinguishing and suppressing fire are
also included in certain aspects of the present invention. The present invention also

10
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relatively high pressure vapor. Preferrably, the present methods include removing
from this relatively high temperature, high pressure vapor at least a portion of the
heat added by the evaporation and compression steps. The heat removal step
preferably includes condensing the high temperature, high pressure vapor while the
20 vaporis in arelatively high pressure condition to produce a relatively high pressure
liquid comprising a composition of the present invention. This relatively high
pressure liquid preferably then undergoes a nominally isoenthalpic reduction in
pressure to produce a relatively low temperature, low pressure liquid. In such
embodiments, it is this reduced temperature refrigerant liquid which is then vaporized
25 by heat transferred from the body or fluid to be cooled.
In another process embodiment of the invention, the compositions of the
invention may be used in a method for producing heating which comprises
condensing a refrigerant comprising the compositions in the vicinity of a liquid or
body to be heated.. Such methods, as mentioned hereinbefore, frequently are
30 reverse cycles to the refrigeration cycle described above.

FOAM BLOWING METHODS

1
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conveni ent i n manytispehveniint inmsartyapplicationketot previde theaoeposeiits for
polyurethane or polyisocyanurate foams in pre-blended formulations. Most typically,
the foam formulation is pre-blended into two components. The isocyanate and
optionally certain surfactants and blowing agents comprise the first component,
20 commonly referred to as the “A” component. The polyol or polyol mixture, surfactant,
catalysts, blowing agents, flame retardant, and other isocyanate reactive
components comprise the second component, commonly referred to as the “B”
component. Accordingly, polyurethane or polyisocyanurate foams are readily
prepared by bringing together the A and B side components either by hand mix for
25 small preparations and, preferably, machine mix techniques to form blocks, slabs,
laminates, pour-in-place panels and other items, spray applied foams, froths, and the
like. Optionally, other ingredients such as fire retardants, colorants, auxiliary blowing
agents, and even other polyols can be added as a third stream to the mix head or
reaction site. Most preferably, however, they are all incorporated into one
30 B-component as described above.
It is also possible to produce thermoplastic foams using the compositions of
the invention. For example, conventional polystyrene and polyethylene formulations

12



pol yur et hane or pol yi socyanurate foans in pre-blended fornulations. Mst
typically, the foamfornmulation is pre-blended into two conponents. The
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pol yol or polyol mxture, surfactant, catalysts, blow ng agents, flane
retardant, and other isocyanate reactive conponents conprise the second
conmponent, commonly referred to as the "B" conponent. Accordingly,.
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Preferred methods of the present invention comprise applying the present
composition to the article, with vapor degreasing and solvent cleaning methods
being particularly preferred for certain applications, especially those intricate parts
20 and difficult to remove soils. Preferred vapor degreasing and solvent cleaning
methods consist of exposing an article, preferably at room-temperature, to the
vapors of a boiling solvent. Vapors condensing on the object have the advantage of
providing a relatively clean, distilled solvent to wash away grease or other
contamination. Such processes thus have an additional advantage in that final
25 evaporation of the present solvent composition from the object leaves behind
relatively little residue as compared to the case where the object is simply washed in
liquid solvent.
For applications in which the article includes contaminants that are difficult to
remove, it is preferred that the present methods involve raising the temperature of
30 the solvent composition of the present invention above ambient or to any other
temperature that is effective in such application to substantially improve the cleaning
action of the solvent. Such processes are also generally preferred for large volume
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15 photoresist material fromthe substrate. The term "contam nant" as used
herein is intended to cover and enconpass such a photo resist material.
Preferred nmethods of the present invention conprise applying the present
conposition to the article, with vapor degreasing and sol vent cleaning

met hods being particularly preferred for certain applications, especially
those intricate parts 20 and difficult to renove soils, Preferred vapor
degreasi ng and sol vent cleaning methods consist of exposing an article,
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conpri se i mrerheiprefetrae meethads|atsotioclbde the stepadd them dontactiog thel articke wilh an
el evated 5 t r r f .. f I L{.hg point
of t e sol verBRtydy HeGanit e bidse'sSyRhEobieaSth. FrePaiiipd Spotfh v
subst anti al aartinlento, schredt eapamns risingfromitied kotAlolling solventassqeaated aith thef firsthe t ar get
contam nant frorm .article, This st LS. .Ihe ref erab ol | owed by
e ot ng-t neSREPEF Ehsbnsten, i Pleelatifrest BB RN GLRERS H hEORR, et
which is 8 avapengrethatartiote. bialcevtainipeeferepembddimentsf thelaetidie may de sptayedit 10 in
t he preceding j rsion st ferably at about anbient or room
t enper at ur e. %{F%HPQFQV?@%%M?ﬁﬁﬂgmg'P ‘0 i nclude the step of then contacting
the article wth Itis contemplated that numerous varieties and types of vapor degreasing
- equipment are adaptable for use in connection with the present methods. One
example of such equipment and its operation is disclosed by Sherliker et al. in U.S.
20 Pat. No. 3,085,918, which is incorporated herein by reference. The equipment
disclosed in Sheriiker et al includes a boiling sump for containing a solvent
composition, a clean sump for containing distilled solvent, a water separator, and
other ancillary equipment.
The present cleaning methods may also comprise cold cleaning in which the
25 contaminated article is either immersed in the fluid composition of the present
invention under ambient or room temperature conditions or wiped under such
conditions with rags or similar objects soaked in solvents.

30 FLAMMABILITY REDUCTION METHODS

According to certain other preferred embodiments, the present invention
provides methods for reducing the flammability of fiuids, said methods comprising
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relatively hot vapor of the present solvent conposition, preferably by
exposing the article to solvent vapors rising fromthe hotiboiling sol vent
associated with the first nentioned imersion step. This preferably results
i n condensation of the solvent 15 vapor on the article. In certain preferred
enbodi nents, the article may be sprayed wth distilled solvent before final
rinsing. It is contenplated that nunmerous varieties and types of vapor
degreasi ng "equi pnment are adaptable for use in connection with the present

met hods. One aq8g @&d?n;ﬂfun&‘é?ﬁorﬁﬂéﬁlm%ﬂhe?}ésérﬁﬁw@ﬁlﬂfnﬁb'sﬁi&l fluld. dhecl osed by
Sherliker et al. whi ch is incorporated herein

by ref er ence.flammabilityassesiated \uﬂt%nycpé@dwﬁiwasﬂepf ptherwisg flammable|fiuide May boi | i ng

sunp_for contb’élreum&daao&&*dm% the&E @Bt irveRtibn. RoCd@rble WBPndrimhalsipyt ai ni ng
distilled solvent, a water separator, and other ancill arquea%*tangg}s‘St The
he

present cl eardSHeFigied wihduidgsush asethyape Pde. digmmableaydrofiyior 25

cont am natged rgaiobsdbenﬁnauduhgmmrmasq 1fmf|b6r@e{hbue@-u:@nn9§ytlon of the
present i nventi on under Lent or roon1tenperature conditions or w ed

under such M’GFQW%R@“%HH@ ?%)ggr 0pANG iNfXaNgs OeiBN@ANG 13 lg:ean b r§€P‘\’Fé’nt s. 30
FLAMVABI LI TY Jbbddng!téhhe\FresEAvnvRRESH. Fbitiie TpQrdé@éé 61' tﬁe 9Fékeﬁt lﬁ(/@ftleﬁ rgd

enbodi nents, the present invention prOVI des net hods red u0|ng t he

flanmabi lity ﬂ@f“"ﬁb!ﬁ fuid mayibe Wtﬂﬁﬂoﬁi‘htpﬁﬁﬁmﬁg‘m@"“ﬂwnaﬁﬁﬂnr@ 3 BeAHBRthd or

conposi tion Gfg édyestm&?@eén\}ew&ﬁm tedbmbhod Aduénlab Wshm ElgB 1 £ﬁ@mt@él ity
associated with any of a w de range of otherw se flanmable fluids may be

nasoct at o wi th ¢AOF SERBERFEENE of ¥ EHsoRtbonedle A Rihoslih b BB; ocar bons
g_n]gl 50%% ;)(r:] aadldedlmFreldncd ﬂajnmgbllltlyﬂéCa fiGidaccdrdihg 1o thel gresant mehﬁu_meAs Hg[belgBa) ,
r laduced acc??gqg&g ?(9%%10“ rlﬂ me%/ﬁxﬁ? %8}9%%%? 'wgfﬁ%gjsé{slg%ft%{ IEﬂgpr esent
i nvention, a onfthedegrekdo Whlchdhem}bjémmd}s fiammable ahd thet degoed loavhiatbit isi t v
e ASTM £ oo eBlse B Eine Yoy bERPEk R ler 3R e b ="
conpoundsifor amounbef camposindw@y céreposition added to the flammable fluid is effective to

render the resulting fluid substantially non-flammable.

FLAME SUPPRESSION METHODS

The present invention further provides methods of suppressing a flame, said
20 methods comprising contacting a flame with a fluid comprising a compound or
composition of the present invention. Any suitable methods for contacting the flame
with the present composition may be used. For example, a composition of the
present invention may be sprayed, poured, and the like onto the flame, or at least a
portion of the flame may be immersed in the composition. In light of the teachings
25 herein, those of skill in the art will be readily able to adapt a variety of conventional
apparatus and methods of flame suppression for use in the present invention.

STERILIZATION METHODS
Many articles, devices and materials, particularly for use in the medical fieid,
30 must be sterilized prior to use for the health and safety reasons, such as the health
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added to reduce flammbility of a fluid according to the present invention.
As will be recognized by those of skill in the art, the anount added w ||
depend, at least in part, on the degree to which the subject fluid is

fl ammabl e and the degree to which it is desired to reduce the flammbility
thereof. In certain preferred enbodi nents, the 15 anount of conpound or
conposition added to the flammable fluid is effective to render the
resulting fluid substantially non-fl ammbl e. FLAME SUPPRESSI ON METHODS The
present i nvengfdsafetyof pavents and brspitakstatc dhedresanpinvertionpioydes methodsefi d 20

met hods conpr s@iRghgCEmpHalng Entaclihg i aficidd, devidesi o nsctémdl tSbé SteAlize@WRARUND OF
conposition of the present invention. Any suitable nethods for contacting

the flane wi 9I@Ol"ﬁ@U'}ﬁ@s‘@mPOé@ﬁbééﬁhﬁ|P6?§eﬁb!9v%\é'°03§HCh mgthods My ke eitger

conposi tion Of\ughfbﬁlovpt'éﬁ&%mtuﬂe%‘(@rm!zét% nﬁ%ib{o&%e |§Béﬁéiﬁ@mb9&iﬁfe‘ﬁ?§ highd the like
onto the flanme, or at |least a portion of e flame nmay be i mersed in the

conposi ti of. {emRerajure W""t’-ﬂ@rt%ﬂsﬁﬁgx%mﬁéﬁ%ﬁ’ﬁc'eﬁ tﬂ?y@e@F materiaf toike t he art

wi Il be readi kirifddhgo h%omﬂaboapﬂﬁﬁg SbUm?éun@%‘éSﬂbef‘@ﬂ of tA@PAIshUS and
met hods of flame suppression for use in resent I nvention.

STERI LI ZATI ONinventiqoatanamperature ef tsam aa@»alﬂé@ rﬁ?OHhWé)FFenfsfer%xmuacul arly for
use i n 1 he. MegiiGhlnibiyelghieg HBES TREp BRI BRLoREIda LT G naRe heal Lh

and safety reasons ealt ty of patients and
hospital staf aboumérOprSes‘éqwewen\s@mel asticles, ém‘ﬁpmﬁoﬂnd glegtri¢al i zi ng

conpr i Si ngoCORbApdghs %&Wth&%ﬁ?suzﬁl%%res p8fattFL Shi Ao KRR GHREileZ o0

with a conpound or conmposition o I nven s may
be either hi gterizatiomw-t enperature sterilizat | on nethods. In certain
enbodi ments, high 5 tenperature sterilization conprises exposing the
articles, device drowstetperaturetsterilieationtof thel presaht inveatidndhvdivesi tie oserpfra si ng a

about 250 t oCumaArL ¥ Mhapild, BEAS BRisent fUERfon 8tk B SR B dBuf s The
pr opeis s can bé0@ tmqﬂlost 200°ks Jdl_elopmmulr\]&@.f tmdgmfemllnmegtlmomla b: coﬂﬂbme«af1 m\tgt sone
es, c | .
W thet and "Suc ARl g sheficel deREnE hiifE KnehlnpeaIRRE PER Tl T Dt on.
formaldehyde, hydrogen peroxide, chlorine dioxide, and ozone to form a sterilant
composition of the present invention.

The low-temperature sterilization of the present invention is preferably at least

a two-step process performed in a substantially sealed, preferably air tight, chamber.

20 Inthe first step (the sterilization step), the articles having been cleaned and wrapped
in gas permeable bags are placed in the chamber. Airis then evacuated from the '
chamber by pulling a vacuum and perhaps by displacing the air with steam. In
certain embodiments, it is preferable to inject steam into the chamber to achieve a
relative humidity that ranges preferably from about 30% to about 70%. Such

25 humidities may maximize the sterilizing effectiveness of the sterilant which is
introduced into the chamber after the desired relative humidity is achieved. After a
period of time sufficient for the sterilant to permeate the wrapping and reach the
interstices of the article, the sterilant and steam are evacuated from the chamber.

In the preferred second step of the process (the aeration step), the articles are
30 aerated to remove sterilant residues. Removing such residues is particularly
important in the case of toxic sterilants, although it is optional in those cases in which
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Lowtenperature sterilization of the present invention involves the use of a
conpound or conposition of the present invention at a tenperature of from
about 100 to about 200F. The conpounds of the present invention naybe

conbi ned with 15 other conmmon chemcal sterilants, including, for exanple,

et hyl ene oxide (EOQ), fornmal dehyde, hydrogen peroxide, chlorine dioxide, and
ozone to forma sterilant conposition of the present invention. The

| ow-tenperature sterilization of the present invention is preferably at

| east a two- thespbatantialy sopdexioeerarpunds of the besant inantion gesused, Tw@rair ably
airtight, chagbgfion ordBedsls idbfudeldiithashbERohfiftBus aBfalibd 4N Pfbriifbn of e
articles having been cleaned and wrapped i n gas perneable bags are placed in
the chanber. thertwbsAniainwashds adateht process andususy cooprises gyatuating the vacuum and
per haps by di | Al | L Fhe€ ' Gk 1S
preferabl e toé@nﬁéé?& satt '}égar‘h@?'kts }3\6’? Egﬁgﬁ%@rrﬂ%lgcg{:ﬁ%&g ' gﬁ)@ﬁgﬁgﬂﬁé‘“%m dity
t hat range8 paieatatmosphericpressboer gy into tieshamben, Thisieyel®s repaated anYes nay
maxi m ze the Ll de &1 o ' : | d\/\/rq i i ntroduced
into the chanﬁ%’ﬁé%rfdtfé_}rngg Hﬁnlcﬁg%%ﬁﬁsg@gﬁ'\C/ﬁe&ﬁ'ﬂ%ﬁ'tg% tb{:/'ﬁléie ac eved. After a
period of ti naeratier typicaliiinyalyes:intsoducingiairdhroughapinlehadore side ohhasbemberand
reach the in | Of ol ' e evacuated
fromthe cha ‘Z&r%rﬁ?@’{g& gtrogftgr%r@g%gg’gg%t gtﬁéeg{hlgtgtaﬁgﬁ@rggz‘%@gg?(%e aeration
step), the ar applyiegaslight vacuunetoathe utiel. Feaauentlys thertwpappraagheésiarés. Renovi ng

such residyes_ i s..naktg | JTRE, | 40X rg-kants,
al t hough ﬁi igélﬁ)%ﬁ ?%n%ﬂxgﬁ{pﬁd)sae Cas&giﬁb&)ﬁd%?@ﬁl@gﬁt@ﬁ@ﬁ%ét gﬁﬁ%ﬁ"@

non-t oxi ¢ conthen@paemtionieyclpr esent i nvention are used. Typical aeration
processes include air washes, continuous aeration, and a conbination of the
two. An air wash is a batch process and usually conprises evacuating the
chanber for a relatively short period, for exanple, 12 m nutes, and then
introducing 5 air ﬁAMPgBSpheri c pressure or higher into the chanber. This
cycle is repeated any nunber of tines until the desired renoval of
sterilant is achi elnedollagimg éxamples aragqremidegifor theipoepiose of ivstratieg thepresantici ng

air throqu a[ﬁvgmo%tbughitﬁ&ﬁH@hﬁgit ées%o?%tﬁé}é‘&ber and then drawing it out

t hrough an“outl'ét on the 0 the Chanmber by applying a slight
vacuumto the outlet. Frequently, the two approaches are

EXAMPLE 1
The coefficient of performance (COP) is a universally accepted measure of

refrigerant performance, especially useful in representing the relative thermodynamic

20 efficiency of a refrigerant in a specific heating or cooling cycle involving evaporation
or condensation of the refrigerant. In refrigeration engineering, this term expresses
the ratio of useful refrigeration to the energy applied by the compressor in
compressing the vapor. The capacity of a refrigerant represents the amount of
cooling or heating it provides and provides some measure of the capability of a

25 compressor to pump quantities of heat for a given volumetric flow rate of refrigerant.
In other words, given a specific compressor, a refrigerant with a higher capacity will
deliver more cooling or heating power. One means for estimating COP of a
refrigerant at specific operating conditions is from the thermodynamic properties of
the refrigerant using standard refrigeration cycle analysis techniques (see for

30 example, R.C. Downing, FLUOROCARBON REFRIGERANTS HANDBOOK,
Chapter 3, Prentice-Hall, 1988).
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10 conbi ned. For exanple, a common approach involves performng air washes
and then an aeration cycle. EXAMPLES The foll ow ng exanpl es are provided
for the purpose of illustrating the present 15 invention but w thout
limting the scope thereof. EXAMPLE | The coefficient of performance (COP)
Is a universally accepted neasure of refrigerant performance, especially
useful in representing the relative thernndynanic 20 efficiency of a
refrigerant in a s |f|c heat i n cool.in

evapor ation or
condensation of t @Qr’%.'ﬁ‘t’°'9q“i?”i"\9f°¥?'§ég%i? @H@Pﬁé‘é‘ref‘g Copdensear m

expresses thenip%iatoreqé ab@.ﬁﬁﬁb'Féﬁdthﬁ@WﬁdrﬂBrfeﬁipbm.irél‘eé@)ma{fmi:luﬁderby the
conpressor The ca eran

essing the va I T refri
represents thﬂoﬁﬁﬁn&iﬁe’lfp ?%%"Rrﬁ Qﬂw'ﬁb%\f"?’ﬂ eﬁ“ﬁﬁ%ﬁ?’&@‘%fa&ﬁa °g?QﬂHt é@? some
measur e of theowaafbtleimhud fcfr several Wmaﬁfisf th® progam iavemtibh biv@a @hgdeat for
a given volu C ow rate of refrigeran ven a
speci fic c%np?@!déa?eraé’ reePP?'@@fmpwtﬁi‘?sénﬂf@?&ed%ﬁg@?melﬁm Paqse&é'ippi}er nor e
cool ing or hePiFCnmamhg a@OP vare of | Q0, £6dpatRy vdige 6CP00ENE a diseharngger ant  at
specific operati n % 5 Es is fromthe thernodynani ¢ properties of the
refrigerant u'sﬁ 3.3!"39 ara Fefri geration cycle analysis techniques (see for
30 exanple, R C Downi ng, FLUO?OCARBO\IM(;ERAI\H’S HANDBOOK, Chapter 3,
Prentice-Hall, 1988). 17 A refrigeration /alr conditioning cycle systemis
provi ded wher —ioS. rat or

M.and.;h&.w.p;
t enper at ur e i [REARYGERANIF URplativeXedP nal Iy i sBﬁtaﬁ'b%G IS6EARGEN tih a
etdr

conpressor i n|GOMPESTEPMt urle of about 5O, MRERATURR \ler al

conposi tions pf the present|invention ovef a range of § conddier ang

evapor at or t efTpgFet andl reporfggl ' n Tlabl € lp.7&cl ow, |based 1§30nN C- 134a

having a COP VAFB%rans-1 [ Cappg4 LY _val ue Olg7p 00 and a o

tenperature o oS- 123 T REFTY CERANT Retgldgre OO Retat{gée DSEHARCE
0 HFO 1234vyf 0.98 1.10 168

This example shows that certain of the preferred compounds for use with the
present compositions each have a better energy efficiency than HFC-134a (1.02,
1.04 and 1.13 compared to 1.00) and the compressor using the present refrigerant
compositions will produce discharge temperatures (158, 165 and 155 compared to
15 175), which is advantageous since such result will likely leading to reduced
maintenance problems.

EXAMPLE 2
The miscibility of HFO-1225ye and HFO-1234ze with various refrigeration
20 lubricants is tested. The lubricants tested are mineral oil (C3), alkyl benzene (Zerol
150), ester oil (Mobil EAL 22 ¢cc and Solest 120), polyalkylene glycol (PAG) oil
(Goodwrench Refrigeration Qil for 134a systems), and a poly(alpha-olefin) oil (CP-
6005-100). For each refrigerant/oil combination, three compositions are tested,
namely 5, 20 and 50 weight percent of lubricant, with the balance of each being the
25 compound of the present invention being tested
The lubricant compositions are placed in heavy-walled glass tubes. The tubes
are evacuated, the refrigerant compound in accordance with the present invention is
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COVPOSTI ON CAPACI TY TEMPERATURE (F) HF 1.02 0.76 158 HFOtrap 1 34 a 1.04
0.70 165 HFO c s-1234 a 1.13 0.36 155 HFO1234 0.98 1.10 168 10 This
exanpl e shows that certain of the preferred conpounds for use with the
present conpositions each have a better energy efficiency than HFC 134a
(1.02, 1.04 and 1.13 conpared to 1.00) and the conpressor using the present
refrigerant conpositions wll produce discharge tenperatures (158, 165 and

155 conpared to 15 175), which is advantageous since such result will |ikely
| eadi ng to redddsst angrihiertukefaare dhan saalednEhe Ekes/merthen puldnte anciithatht y of

HFO- 1225ye andnilofimbatd Efanibdrtnd % §tuFf$frv&rﬁ&{ igbﬁéh frof abg&r.bé%s 'S
tested. The IuBrlcants testeci are neral oil (C3), alkyl benzene (Zerol
150), ester oifP°Q MdTPHGhinI0°Srintervals: Hisgallabservatigns of s tbe ROMents arg pade ( PAG
oi | Goodwr e ey ' ' S QUi

pol y( gl pha- ol gﬂa}\ ) 6%{19.%?@{0&18%6&0&%%2@ %@zaﬁﬁgﬁhﬁggﬁ tgla 028 " li"_?\at I on,
t hr ee conpdsi Phaseds gbserved; thaymixtuie isleported to hedmmissiplecin gheasgavheemthetssis

Lubri cant, W LAE "Q@h ?ﬁ?ﬁ %e%ﬁﬁhgﬁﬂgretig'?ep%ﬁeangfgzi&?é lﬁmhﬁ%s%r esent

i nvention bei ng’test rica npositions are ced 1 n heavy-wal | ed
gl ass tubes, Thsestwhess wadliquidphasaswete ohseevedhutiwit oaatof therisuidrhases
accordance w ' ' \ ; ; are then
seal ed. The tEEce@pg‘P%h shen {)E@g?gélgﬂghthgm‘ﬂ%ae? ﬂpéapg#\e/?_rr&g%é ﬁ?‘g?mﬁ%g%ér, t he
t enperat ure of whiB1e polyalkyianegifcebandestertoil lumicants wereiudged to kamisciplelioC

I nt erval s4qqVi é?ﬁﬁ’@ ' S he

exi st encquf %ﬁgésgr médﬁds%&ﬁ%hégglgestyﬁpﬁragﬂggﬁgighm)gegt mn%?@r %r{?g-?r%ne liquid

5 phase is obdé2Wxednixiures withmalyaikyienergiysel: thedrefrigeraat mintirgovasifeundta bg case
where there i mmﬁﬁigbséeMF’tﬂe't%b&aﬂ?@?ﬁg@%?%d‘%ob 85T Fhdlo-Beparfally RSLibIED € O

be m sci bl e.
over from =20 to 50°C. At 50 weight percent concentration of the PAG in refrigerant

and at 60°, the refrigerant/PAG mixture was miscible. At 70°C, it was miscible from 5§
15  weight percent lubricant in refrigerant to 50 weight percent lubricant in refrigerant.

EXAMPLE 3
The compatibility of the refrigerant compounds and compositions of the
present invention with PAG lubricating oils while in contact with metals used in
20 refrigeration and air conditioning systems is tested at 350° C, representing conditions
much more severe than are found in many refrigeration and air conditioning
applications.
Aluminum, copper and steel coupons are added to heavy walled glass tubes.
Two grams of oil are added to the tubes. The tubes are then evacuated and one
25 gram of refrigerant is added. The tubes are put into an oven at 350°F for one week
and visual observations are made. At the end of the exposure period, the tubes are
removed.
This procedure was done for the following combinations of oil and the
compound of the present invention:
30 a) HFC-1234ze and GM Goodwrench PAG oil
b) HFC1243 zf and GM Goodwrench oil PAG oil
C) HFC-1234ze and MOPAR-56 PAG oil
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cases where two liquid phases were observed, but with one of the liquid
phases occupying only a very snmall volune, the mxture is reported to be
partially mscible. The pol yal kyl ene gl ycol and ester oil lubricants were
judged to be mscible in 10 all tested proportions over the entire
tenperature range, except that for the HFO 1225ye m xtures with

pol yal kyl ene glycol, the refrigerant m xture was found to be inmm scible
over the tenperatur of - y apnd to be partially mscible
over from-20 t 50%"{:%9&2{/@"32&3%8?%?&%BBncentrati on of the PAGin
refrigerant ang) at HEC-122%ye ahd MOPARIE6 PAG ol Xt ure was miscible. At 70C, it
was miscible fromb5 nt In refrigerant to

S5 weight percent |ubric wei ght
percent |ubricant '} ﬂ'}?%sfef'i tg@'i‘adgm'n'm g&il?ﬁﬁ%"éﬁ?ﬁep%ﬂ%‘if 1§ cqnients oftﬁg
lr eL rigerant Ct_«:ltsr@.oumzzlwu1 : iladiﬁatés eeEEsietrigerst Oém;btfuhds ﬁheembgéim][dﬁtmméérh PAGd
ubri cati oils while in contact th neta sed in refrigeratjion an
it condl 13 orHENe) re bl &7 Padics ¢ el teel 378 coper i N R TR SRR mch
morle_ sever e t&naipéshditioring systeﬂ@,r%hdtaé lt;{pgebambmﬁﬁgdnagugt gmnwlélzit@né ng ed
applications., nu copper.. and steel coupons are a t eayy wall e
o bss tubes. RSN EeRBoTdlR or et SiehsanpARLaTs niaede s B o hen
evacuat ed andsystems.25 gram of refrigerant is added. The tubes are put into
an oven at 350F for one week and visual observations are made. At the end of
t he exposure period, the tubes are renoved. This procedure was done for the
fol | ow ngi@onbi nat i onsCOMRARATHNE EXAMPLEpound of the present invention: 30
a) HFC-1234ze and Goodwr ench@; G‘oil b HFgé%d43 zf andaf\/l Cﬁod ench oil
PAG 0i| c¢) HFC1 QU ¢PRRepAR gelsRupons are §dged taneayy walled giass MBBAR. 56
PﬁG oil e) hFWw itiabal it aft CAZOPAGhdBedtéiFop bhe whek &l 35000 s835in Exaipie 3. sAtT ni nal
change in the

the refriger atrtn‘?l %E'gﬁ% ncﬁg{gg%mta g&%%etpf)%ﬁge%\w?eq]%gcg\agéaégpégwét%% %?et es that

made. The liquid contents are observed to tum black, indicating there is severe

15 decomposition of the contents of the tube.

CFC-12 and mineral oil have heretofore been the combination of choice in

many refrigerant systems and methods. Thus, the refrigerant compounds and
compositions of the present invention possess significantly better stability with many
commonly used lubricating oils than the widely-used prior art refrigerant-lubricating

20 oil combination.
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5 invention are stable in contact with alum num steel and copper found in
refrigeration and air conditioning systens, and the types of |ubricating
oils that are likely to be included in such conpositions or used with such
conpositions in these types of systens. 10 COVPARATI VE EXAMPLE Al um num
copper and steel coupons are added to a heavy walled glass tube wth

m neral oil and CFC-12 and heated for one week at 350C, as in Exanple 3. At
the end of the exposure period, the tube is renoved and vi sual observations
are mnmade. The liquid contents are observed to turn black, indicating there
is severe 15 deconposition of the contents of the tube. CFC- 12 and m neral
oi | have heWHATASEChadMEBReIS:onbi nati on of choice in mnany refrigerant
systens and net hods. Thus, the refrigerant conpounds and conpositions of

the present |nvenl iamBRSaSZosHiBNLMEARNL Yt REL Sle RhaPidrivde YhPodBheY
comonl y used Iﬁ ri.cati ng ol S. 1 a‘#ﬂt g e ]\Z%&J]se _P[%I’FI or r%’E

refri gerant@r}% AP ﬁ%e SRS I FRALI B A HO reTEy DIS 1. A

f oamabl e conposition conprising at | east one foam form ng conponent and a
bl owi ng agent conprising at |east one fluoroal kene of Formula Il R R~ -CR
R~ (I1) where each Ris independently C, F, Br, I or H R is (CR2)"Y, Y
is CF3 and nis 0 or 1, wherein at Igast one R on the unsaturated term nal
carbon is not F;, said at IeastR\gne | uor oal kene having a d obal Warm ng

Potential (G W) of not great er/Fhwa—&bout 150. 2. The foamabl e conposition
of claim 1 wherein said bl ow ng’agent has a

where each R is independently CI, F, Br, I or H,
R'is (CR,).Y,
Y is CF;
and n is 0 or 1, wherein at least one R on the unsaturated terminal carbon
is not F;
said at least one fluoroalkene having a Global Warming Potential (GWP) of not
greater than about 150.

2. The foamable composition of claim 1 wherein said blowing agent has a
Global Warming Potential (GWP) of not greater than about 100.

3. The foamable composition of claim 1 wherein said blowing agent has a
Ozone Depleting Potential (ODP) of not greater than about 0.05.

4. The foamable composition of claim 1 wherein at least one substituent on
the unsaturated terminal carbon in the fluoroalkene of Formula II is H.

5. The foamable composition of claim 1 wherein said foam forming
component comprises at least a polyol.

6. The foamable composition of claim 5 wherein said foam forming
component further comprises an isocyanate-containing compound.

7. A foam comprising a polymeric cellular structure and a blowing agent
contained within said cellular structure, said blowing agent comprising at least
one fluoroalkene of Formula II:
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G obal Warm ng Potential (GAP) of not greater than about 100. 3. The

f oamabl e conposition of claim1 wherein said bl owi ng agent has a QOzone

Depl eting Potential (ODP) of not greater than about 0.05. 4. The foanable
conposition of claiml wherein at | east one substituent on the unsaturated
term nal carbon in the fluoroal kene of Fornmula Il is H 5. The foamable
conposition of claim1 wherein said foamform ng conponent conprises at

| east a polyol. 6. The foanable conposition of claim5 wherein said foam
form ng conponent further conprises an isocyanate-containing conpound. 7. A
foam conprising a polyneric celr ul aIJT structure and a bl owi ng agent

contained within said cellular s £, said blow ng agent conprising at
| east one fluoroal kene of For all: 21 R -CR R-(1Il) where each R
i s independently CI, F, Br, | H R is (( )nY, YisCF3 and nis 0 or 1,

wherein at | east one R on the unsaturated termnal carbon is not F, said at
| east one fluoroal kene having a d obal Warm ng Potential (GAP) of not
greater than about 150. 8. A nmethod of formng a foam conprising adding to a

f oamabl e conposi tgﬁii}?%ﬁ%‘%\i\{s?ﬁgﬁl%gﬁgémm@i’ §r,nlgof¥l, | east one fl uoroal kene

of Formula Il: R

YisCF;
and n is 0 or 1, wherein at least one R on the unsaturated terminal carbon
is not F;
said at least one fluoroalkene having a Global Warming Potential (GWP) of not
greater than about 150.

8. A method of forming a foam comprising adding to a foamable
composition a blowing agent comprising at least one fluoroalkene of Formula II:

where each R is independently CI, F, Br, I or H,
R'is (CRy),Y,
YiSCF3
and n is 0 or 1, wherein at least one R on the unsaturated terminal carbon
isnot F;
said at least one fluoroalkene having a Global Warming Potential (GWP) of not
greater than about 150.

9. A cleaning composition comprising at least one fluoroalkene of Formula II:
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where each Ris independently d, F, Br, I or HH R is (CR2)"Y, YisCF3 and
nis O or 1, wherein at |east one R on the unsaturated term nal carbon is
not F; said at |east one fluoroal kene having a G obal Warm ng Potenti al

(GAWP) of not greater than about 150. 9. A cleaning conposition conprising
at | east one fluoroal kene of Formula Il: 22 R R~ (Il) where each Ris

i ndependently d, F, Br, I or H R is (CR2)" Y, Yis CF3 and nis O or 1
wherein at |east one R on the unsaturated term nal carbon is not F, said at
| east one fluoroal kene having a G obal Warm ng Potential (GAP) of not
greater than about 150. 10. The cl eghing conposition of claim9 wherein said
GAWP is not greater than about §?Q=@LL4¢The cl eani ng conposition of claim9
havi ng an Ozone Depleting Poteptial (ODP) oi not greater than about O0.05.
12. The cl eani ng conposition of cl ai m 16 whetin sai d 1 uoroal kene of
Formula Il has said at | east one substituent on the unsaturated term nal
carbon which is H 13. A nethod of cleaning a contam nant froman article
conprising contacting said article with a conposition conprising at |east
one fluoroal kene in accordance with Formula Il: R R

where each R is independently CI, F, Br, I or H,
R'is (CR,),Y,
Yis CF3
and n is 0 or 1, wherein at least one R on the unsaturated terminal carbon
is not F;
said at least one fluoroalkene having a Global Warming Potential (GWP) of not
greater than about 150.

10. The cleaning composition of claim 9 wherein said GWP is not greater
than about 100.

11. The cleaning composition of claim 9 having an Ozone Depleting
Potential (ODP) of not greater than about 0.05.

12. The cleaning composition of claim 16 wherein said fluoroalkene of
Formula II has said at least one substituent on the unsaturated terminal carbon
which is H.

13. A method of cleaning a contaminant from an article comprising
contacting said article with a composition comprising at least one fluoroalkene in
accordance with Formula II:

where each R is independently CI, F, Br, I or H,
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R (Il) where each Ris independently C, F, Br, I or H 23 R is (CR2)" Y,
Yis CF3 and nis 0 or 1, wherein at |least one R on the unsaturated term nal
carbon is not F, said at |east one fluoroal kene having a d obal Warm ng
Potential (GAP) of not greater than about 150. 14. A flame suppression
conposition conprising at |east one fluoroal kene of Formula ll: R RRGCGR
~= (Il) where each Ris independently d, F, Br, | or H R is (CRR)" Y, Y
is CF3 and nis 0 or 1, wherein at |east one R on the unsaturated term nal
carbon is not F; said at |east one fluoroal kene having a G obal Warm ng
Potential (GWP) of Rnist(CRgh&at er than about 150. 15. The flanme suppression
conposi tion of cla¥nsCH; wherein said GAP is not greater than about 100. 16.

The flanme suppressifin &O0BOS] Wherginodt 16dstbie R ivAgatartéZRnainaPeabehi ng
Potential (ODP) ofispetFgreater than about 0.05. 17. The flanme suppression

Ceabt one_ SoRbaipaLthe ABRElEKS 1BPl o GItR] WrERE PBlentidl (OYIVE) oS &
greater than about 150.

14. A flame suppression composition comprising at least one fluoroalkene of
Formula II:

R ()

where each R is independently CIL, F, Br, I or H,
R'is (CR,),Y,
Yis CF3
and n is 0 or 1, wherein at least one R on the unsaturated terminal carbon
is not F;
said at least one fluoroalkene having a Global Warming Potential (GWP) of not
greater than about 150.

15. The flame suppression composition of claim 14 wherein said GWP is not
greater than about 100.

16. The flame suppression composition of claim 14 having an Ozone
Depleting Potential (ODP) of not greater than about 0.05.

17. The flame suppression composition of claim 14 wherein said
fluoroalkene of Formula II has at least one substituent on the unsaturated terminal
carbon which is H.

18. A method of suppressing a flame comprising applying to at least a
portion of the flame or to the fuel source for the flame at least one fluoroalkene in
accordance with Formula II:
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carbon which is H 18. A nethod of suppressing a flanme conprising applying
to at least a portion of the flame or to the fuel source for the flane at

| east one fluoroal kene in accordance with Formula Il: 24 R R R ~~ (I1)
where each Ris independently d, F, Br, 1 or HH R is (CR2)"Y, YisCF3 and
nis 0 or 1, wherein at | east one R on the unsaturated termnal carbon is
not F, said at | east one fluoroal kene having a d obal Warm ng Potenti al

(GAWP) of not greater than about 150. 19. A conpatibalizing conposition for
improving the conpatibility of a heat transfer fluid and a lubricant, said
conpati bal i zing conposition conprising at | east one fluoroal kene of Formul a
Il R RR(Il) where each Ris independently C, F, Br, | or H R is
(CR2)" Y, YisCF3 and nis 0 or 1, wherein at |east one R on the unsaturated
termnal carbon is not F, said at |east one fluoroal kene having a G obal
Warm ng Potential (GAP) of not R greater than about 150.

\
—C—R'
R/C ()

where each R is independently CI, F, Br, I or H,
R'is (CRy),Y,
Y is CF;
and n is 0 or 1, wherein at least one R on the unsaturated terminal carbon
isnot F,
said at least one fluoroalkene having a Global Warming Potential (GWP) of not
greater than about 150.

19. A compatibalizing composition for improving the compatibility of a heat
transfer fluid and a lubricant, said compatibalizing composition comprising at least
one fluoroalkene of Formula II:

R (I

where each R is independently CL, F, Br, I or H,
R'is (CRy),Y,
Y is CF;
and nis 0 or 1, wherein at least one R on the unsaturated terminal carbon
isnotF;
said at least one fluoroalkene having a Global Warming Potential (GWP) of not
greater than about 150.

20. The compatibalizing composition of claim 19 wherein said GWP is not
greater than about 100.
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20. The conpati balizing conposition of claim19 wherein said GAP is not
greater than about 100. 25 21. The conpatibalizing conposition of claim19
havi ng an Ozone Depleting Potential (ODP) of not greater than about O0.05.
22. The conpati balizing conmposition of claim19 wherein said fluoroal kene
has at | east one substituent on the unsaturated term nal carbon which is H
23. A nmethod of sterilizing an article conprising contacting said article
with a composition conprising at |east one fluoroal kene in accordance with
Formulall: RR CR R~ (1) where each Ris independently C, F, Br, |
or H R is (CR2)" Y, Yis CF3 and nis O or 1, wherein at |east one R on
the unsaturated term nal carbon is not F;, said at |east one fluoroal kene
havi ng a G obal2 V\gheicompReabaliih@comp¥ilionfof DREm 19 IRALISY ah DEOneDepletihp0. 24.
A et hod of%&ggﬂﬂkegnghﬁkﬁﬁ%ﬁgﬁghh&{mxgﬁOqﬁﬁlannable conposition conprising

adding to the conposition in an anount effective to substantially reduce

the flammabil it the ¢ osition at..l east, on | yor oal kene i n,accor dance
weh Farmere | 122 AheghoBRRRRNS cSMpgSiaE oE cladi S hee it e ar RS <
Br, | or H,hasytdeasicppesubstifugnpemthe unsaturated terminal carbon which is H.

23. A method of sterilizing an article comprising contacting said article with
a composition comprising at least one fluoroalkene in accordance with Formula II:

R (I

where each R is independently CI, F, Br, I or H,
R'is (CRy),Y,
Y is CF3
and n is 0 or 1, wherein at least one R on the unsaturated terminal carbon
is not F;
said at least one fluoroalkene having a Global Warming Potential (GWP) of not
greater than about 150.

24. A method of reducing the flammability of a flammable composition
comprising adding to the composition in an amount effective to substantially
reduce the flammability of the composition at least one fluoroalkene in accordance
with Formula II:

R (1)
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and nis O or 1, wherein at | east one R on the unsaturated term nal carbon
is not F;, said at | east one fluoroal kene having a d obal Warm ng Potenti al
(GAWP) of not greater than about 150. 25. A sterilant conposition conprising
(a) at least one fluoroal kene in accordance with Fornula Il: R RR (I1l)
where each R is independently d, F, Br, | or H R is (CR2)nY, Y is CF3
and nis 0 or 1, wherein at |east one R on the unsaturated term nal carbon
is not F; (b) at |east one adjuvant including at |east one chem cal
sterilant, said at |east one fluoroal kene having a G obal Warm ng Potenti al
(GAWP) of not greater than about 150. 26. A blow ng agent conprising: (a) at
| east one fluoroal kene in accordance with Formula Il: 27 RR -GR R~ (I1)
where each R is i ndegerdenRl iy ir€leperdenty Cll FoBrHorHlR is (CR2)"Y, Y is CF3
and nis 0 or 1, vkdseCR,AY, | east one R on the unsaturated term nal carbon
is not F; and (b) g tggst one adjuvant selected fromthe group consisting

of dispersing and n is 0 or 1, wherein at least one R on the unsaturated terminal carbon
is not F;
said at least one fluoroalkene having a Global Warming Potential (GWP) of not
greater than about 150.

25. A sterilant composition comprising (a) at least one fluoroalkene in
accordance with Formula II:

where each R is independently CI, F, Br, I or H,

R'is (CRy),Y,

Y is CF;

and n is 0 or 1, wherein at least one R on the unsaturated terminal carbon

isnot F;

(b) at least one adjuvant including at least one chemical sterilant,
said at least one fluoroalkene having a Global Warming Potential (GWP) of not
greater than about 150.

26. A blowing agent comprising:

(a) at least one fluoroalkene in accordance with Formula II:
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agents, cell stabilizers, flame retardants, surfactants, and conbi nations

of two or nore of these, said at |east one fluoroal kene having a d obal
Warm ng Potential (GAP) of not greater than about 150. 27. The bl ow ng
agent of claim 26 wherein said adjuvant includes at |east one cell
stabilizer. 28. The bl owi ng agent of claim 26 wherein said conpound of
Formula Il is present in an anount of from about 30%to about 50% by

wei ght. 29. A propellant conposition conprising at |east one naterial to be
sprayed and a propellant conprising at |east one fluoroal kene of Formula I
R R=-R R (Il) where each RAs ingdependently A, F, Br, | or H R is
(CR2)nY, Yis CF3 and nis 0 or @in at |east one R on the unsaturated
term nal carbon is 28 not F, fd at | east Ige fl uor oal kene havi ng a d obal
Warm ng Potential (GAP) of not greater than'about 150. 30. The propell ant
conposition of claim29 wherein said propellant has a d obal Warm ng
Potential (GWP) of not greater than about 100. 31. The propell ant
conposition of claim?29 wherein said blowi ng agent has a Ozone Depl eting

Potential (ODP) of no g%‘%ﬁgg{i%&%t%ﬂf@gwl% %li_’{)ngH The propel | ant

conposition of claym dné substituent on the unsaturated
termnal carbon int, roal kene of Fornmula Il is H 33. The propell ant
conposition of cl aXn$ 84 swherein said material to be sprayed i s sel ected
from deodor ants, paxd nme®or hawherspr atylsast ohe Bnyeths unpathiatd regmined emben

medi ci nal mat eri al g,noalglagdnbi nati ons of any two or nore of these. 34. The
foamof claim7 wherein said foamconprises a closed cell foam

(b) at least one adjuvant selected from the group consisting of dispersing
agents, cell stabilizers, flame retardants, surfactants, and combinations
of two or more of these,
said at least one fluoroalkene having a Global Warming Potential (GWP) of not
greater than about 150.

27. The blowing agent of claim 26 wherein said adjuvant includes at least
one cell stabilizer.

28. The blowing agent of claim 26 wherein said compound of Formula II is
present in an amount of from about 30% to about 50% by weight.

29. A propellant composition comprising at least one material to be sprayed
and a propellant comprising at least one fluoroalkene of Formula I1

N
AN
=—=C—R'
v
an

where each R is independently CI, F, Br, I or H,
R'is (CR2)nY,
Y is CF3

and nis 0 or 1, wherein at least one R on the unsaturated terminal carbon is
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35. The foamof claim?7 wherein said polyneric structure conprises a

pol yuret hane. 36. The foam of claim7 wherein said polyneric structure
conprises a polyisocyanurate. 37. The foamof claim7 wherein said

pol ymeric structure conprises a thernoplastic polyner. 38. The foam of
claim 37 wherein said thernoplastic polymer is selected from polystyrene
and pol yet hyl ene. 39. The foam of claim 34 wherein said thernoplastic

pol ymer conprises low density polyethylene. 40. The foam of any of clains 7
and 34 - 39 in a formselected from bl ocks, id foans, slabs, |am nates,
pour - i n- pl atas Fpasidias leaspeng flagnoplkene hawing a @b@@ﬁwarmaw@@nﬁalr{ﬁw&hg fof

t hese. 41. rktegrdadenthad aboyt 180. cl ai ns 7 and 34 - 39 wherein said at |east one
fl uoroal kene of Fornula 11 conprises HFO 1234ze including all stereoi sonmers

:)gle;/glofs- 4% A3flg)r ?h@'p%&@ﬁnﬁ@dlﬁﬁéﬁﬁb&ﬂf SAIRNOSI G e sﬁﬁi Ingﬂéartlta{lie%és(t u:‘)ﬁeof
f 1 uor oal kenelo%]a {1\%\%{‘19 Pg@ﬁ{law g Bw @%a@ggﬁg ag)ggﬁiwl S i ndependent ly d,
F, Br, | or )" Y, YisCF3 and nis 0 o wherein | east
one R on the ur?éa@hﬁ@fw BF ¢RTARPSIERR Bbelaim 29 ygherpin S@@l blogting agant Tgna

f | uor oal ker@zéraepjeangP otsatia AN AP hof mlttgmtﬁlaﬂha(lmt ®PSnot greater than
about 150. 43. The pre-bl ended conposition of claim42 further conprising at

| east one addi t320mak propellant composition of claim 29 wherein at least one substituent
on the unsaturated terminal carbon in the fluoroalkene of Formula II is H.

33. The propellant composition of claim 29 wherein said material to be
sprayed is selected from deodorants, perfumes, hair sprays, cleansers, polishing
agents, medicinal materials, and combinations of any two or more of these.

34. The foam of claim 7 wherein said foam comprises a closed cell foam.

35. The foam of claim 7 wherein said polymeric structure comprises a
polyurethane.

36. The foam of claim 7 wherein said polymeric structure comprises a
polyisocyanurate.

37. The foam of claim 7 wherein said polymeric structure comprises a
thermoplastic polymer.

38. The foam of claim 37 wherein said thermoplastic polymer is selected
from polystyrene and polyethylene.

39. The foam of claim 34 wherein said thermoplastic polymer comprises low
density polyethylene.

40. The foam of any of claims 7 and 34 - 39 in a form selected from blocks,
rigid foams, slabs, laminates, pour-in-place panels, spray applied foams, froths,
and combinations of these.

41. The foam of any of claims 7 and 34 — 39 wherein said at least one
fluoroalkene of Formula II comprises HFO-1234ze including all stereoisomers
thereof.

42. A pre-blended composition comprising a polyol or a mixture of polyols
and a blowing agent, said blowing agent comprising at least one fluoroalkene of
Formula II:
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conponent selected fromcatal ysts, surfactants, flame retardants, colorants,
and conbi nations of these. 44. The conposition of any of clains 1 - 6, and
42 - 43 wherein said at |east one fluoroal kene of Fornula Il is present in
the conposition in an anount of at |east about 5% by weight of the
conposition. 45. The conposition of any of clains 1 - 6 and 42 - 43 wherein
said at |east one fluoroal kene of Fornmula Il is present in the conposition
in an arount of at |east about 15% by wei ght of the conposition. 46. The

f oamabl e conmposition of claiml|l wherein said foamform ng conponent
conprises an isocyanate-containing conpound. 47. The foanmable conposition of
claim1 further conprising at |east one conponent selected fromfire
retardants, colorants, and auxiliary blowi ng agents. 48. The conposition,
bl owi ng agent or foamof any of clains 1 - 7, 9 12, 14 - 17, 19 - 22, 25,
26 - 28, 29 - 33 and 34 - 40 and 42r 47 wherein said at |east one

fl uoroal kene of Fornula |1 con%&iseé HFO 1234ze, including any

st ereoi soners thereof. 30 49. Th&™FéamM ormi ng net hod of claim8 wherein at
| east one substituent on the &hsaturated t€H)n nal carbon in the

fl uoroal kene of Formula Il is H 50. The foamformng nethod of claim$8
wherein said foamabl e conposition conprises at |east a polyol. 51. The foam
form ng nethod of claim8 wherein said foamable conposition further
conprises at |east one adjuvant selected fromthe group consisting of

di spersing agents, Wb@bleasl.lngblsumde@csderﬂlya@er Brdr afg surfactants, and
conbi nations of tRos@CRaplke of these, 52. The foan1forning met hod of claim
51 wherein said adyyMgp includes at |east one cell stabilizer. 53. The

foam form ng net ho [ S
present in an armué#} i: a?ll Pea é{}’@i‘?)ba‘?l Sﬁ@ll%R r{pglﬁip gatﬁxfatﬁﬂreggirﬁl Zﬁgmll
conposi tion.

said at least one fluoroalkene having a Global Warming Potential (GWP) of not

greater than about 150.

43. The pre-blended composition of claim 42 further comprising at least one additional
component selected from catalysts, surfactants, flame retardants, colorants, and
combinations of these.

44. The composition of any of claims 1 -6, and 42 - 43 wherein said at
least one fluoroalkene of Formula II is present in the composition in an
amount of at least about 5% by weight of the composition.

45. The composition of any of claims 1 — 6 and 42 - 43 wherein said at
least one fluoroalkene of Formula II is present in the composition in an
amount of at least about 15% by weight of the composition.

46. The foamable composition of claim 1 wherein said foam forming
component comprises an isocyanate-containing compound.

47. The foamable composition of claim 1 further comprising at least one
component selected from fire retardants, colorants, and auxiliary blowing agents.

48. The composition, blowing agent or foam of any of claims 1 -7, 9 —
12,14 -17,19-22,25, 26 —-28, 29 —33 and 34 — 40 and 42 - 47 wherein
said at least one fluoroalkene of Formula II comprises HFO-1234ze, including
any stereoisomers thereof.
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54. The foam form ng nmethod of claim8 wherein said foamfornmed by the

nmet hod conprises a closed cell foam 55. The foam form ng nethod of claim8
wherein the foamformed by the mnethod conprises a pol yurethane. 56. The
foam form ng nethod of claim8 wherein said foamabl e conposition conprises
an i socyannat e-contai ni ng conpound. 57. The foam form ng nmethod of claimS8
wherein the foamfornmed by the nmethod conprises a thernoplastic polyner.
58. The foam form ng nethod of claim57 wherein said thernoplastic polyner
is selected from pol ystyrene and pol yet hyl ene. 59. The foam form ng net hod
of claim57 wherein said thernoplastic polynmer conprises |ow density

pol yet hyl ene. 60. The foam form ng nethod of any of clains 8 and 49 - 59
wherein the 3. Thafodm fordingyméthed sEtlid 8 whemirpatfledsinone kelssteert bam bl ocks,

rigid foange unsdtafased t'e%ﬁlrﬁ%ﬁ%on%’ﬂ{e ﬂﬁer!in@ﬁe BﬁF&lrﬁulaqpfseH applied foams,
froths, and conbinations of these. 61. The oam form ng nethod of any of

cIa|m38and rein nefluroa ne of rmula ||
compr 1 ses. rEo D2 S Rodf g gﬁgﬁy%?? B elafR S v BREHL AR iAtie §oBbalifatl
transfer COWYILES Ablsasta P in an air cond| ti oni ng syst em conprising: (a)
at | east one fluoroal kene of Formula Il: RR R-=-R (lIl) where each Ris
i ndependent | y 50 The fodn fotminmg rhtth& of slajiaR2ywhatein $aid foddkdblandmposisiod or |,

wher ei n atfutiBaséorpsdsan 1dasEorsdiivd iseldced o #the SRDUBVANbIStIA®bf
dispersing agents, cell stabilizers, flame retardants, surfactants, and combinations
of two or more of these,

52. The foam forming method of claim 51 wherein said adjuvant includes at
least one cell stabilizer.

53. The foam forming method of claim 8 wherein said compound of Formula
II is present in an amount of at least about 5% by weight of the foamable
composition.

54. The foam forming method of claim 8 wherein said foam formed by
the method comprises a closed cell foam.
55. The foam forming method of claim 8 wherein the foam formed by the

method comprises a polyurethane.

56. The foam forming method of claim 8 wherein said foamable
composition comprises an isocyannate-containing compound.

57. The foam forming method of claim 8 wherein the foam formed by
the method comprises a thermoplastic polymer.

58. The foam forming method of claim 57 wherein said thermoplastic
polymer is selected from polystyrene and polyethylene.

59. The foam forming method of claim 57 wherein said thermoplastic
polymer comprises low density polyethylene.

60. The foam forming method of any of claims 8 and 49 - 59 wherein the
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F, said fluoroal kene having a G obal Warm ng Potential (GAP) of not greater
t han about 150; and (b) at |east one pentafl uoropropene (FIFO 1225). 63. The
heat transfer conposition of claim®62, wherein said at | east one

fl uoroal kene conprises at | east one tetrafl uoropropene (HFO 1234). 32

foam formed by the method is in a form selected from blocks, rigid foams,
slabs, laminates, pour-in-place panels, spray applied foams, froths, and
combinations of these.

61. The foam forming method of any of claims 8 and 49 - 59 wherein
said at least one fluoroalkene of Formula II comprises HFO-1234ze including
all steriosiomers thereof.

62. A heat transfer composition for use in an air conditioning
system comprising:

(a) at least one fluoroalkene of Formula II:

R (I

where each R is independently CL, F, Br, [ or H,
R'is (CRy),Y.
Y is CF3
and n is 0 or 1, wherein at least one R on the unsaturated terminal carbon is not
F;

said fluoroalkene having a Global Warming Potential (GWP) of not greater
than about 150; and

(b) at least one pentafluoropropene (HFO-1225).

63. The heat transfer composition of claim 62, wherein said at least one
fluoroalkene comprises at least one tetrafluoropropene (HFO-1234).
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