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WD 2004/ 037913 PCT/ US2003/ 033874 COWPCSI TI ONS
CONTAI NI NG FLUORI NE SUBSTI TUTED OLEFI NS RELATED

WABRRLIEATI ONS 5 The present application is rel [ EUS2003/033874

and clainms the priority benefit of U S. Provisional
Application Nos. 60/421, 263, and 60/421, 435, each of
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i ncorporates by reference each of the follow ng
concurrently filed United States Patent Applications:
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i ndustrial applications. For exanple, fluorocarbon

based fluids are frequently wused as a working fluid

in systems such as air conditioning, heat punp and

refrigeration appli GRELDGF THEINVENTIONONPr €SSi on

cycle.is. one ly used t e met hods, .

Lo a BB PRIon BTG OmPSHETR B2YiRg SUR6 T Fysiaus ghpiications,

.ﬁmaam paﬁl’d@ldf@ﬁ@fng@:@ﬁ@ﬁ% SteMB, sryd:{oanelmaé bbid sﬂsteﬂnwmch
asecangﬂ@g 0 refrigerant fromt

qttﬂ?—% ﬁECN/ﬁ?iBPO% I HFQS@!@%’ ﬁwct%%wﬁﬁeramn\e&ntlan s drected to
Héﬁlg%?éﬁt%)hpo'si‘ﬂ&hﬂlﬁ&ﬁ lé'bﬁlpﬁgg at f288t Meomur‘tmovagﬁea didfin of the
i qui d phase through heat renoval re vely

Préﬁﬁfliﬁ@émbp@ and tenperature, conpressing the vapor to
arelatively 1 WD 2004/037913 PCT/ US2003/ 033874
el evated pressure, condensing the vapor to the liquid
phase through heBACKGROBNDOF THE INVENEION el y
el evated pressure and tenperature, and then reducing
the pressure to start the cycle over again.

Fluorocarbon based fluids have found widespread use in many commercial

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
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
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VWil e the primary purpose of refrigeration is to
renove heat from an object or 5 other fluid at a

wo edoadrwed y | ow tenperature, the primary pur poBeT/082083/033874
heat punp is to add heat at a higher tenperature
relative to the environnent. Certain fluorocarbons

have been a preferred conpone n
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f 1 uoConedrhtas irordasedin oédant yearambout patemtialddmagado the earth's
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ABPeTGEs 09 GimaRg e et chOLRBPRYET poflounds navs beg
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(F!@'F $hha ﬁhé]ﬁke‘) @Btré‘ﬂrlgb%tsf iafh ﬁ-cﬂﬁlﬂmahmg@ﬁﬂ%ﬁ@%réﬂbﬁfsystems has
not depl ete e ozone |

nmmefqn%vqse@pswe(qﬁm S5bner eRRting BHanertes Aesra b My many
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2004/037913 PCT/ US200 Ui .

e c A APTHPLY GoTSHaTRe AL geye R Ay Pl sbsttte
refligerat st dBbipossess those properties present in many of the most widely
used fluids, such as excellent heat transfer properties, chemical stability, low- or no-
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
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used in nost refrigeration systens. Unfortunately,
many non-chl orine-containing refrigeration fluids,

WO pakostionsy HFC s, are relatively insol ubl e andPEr/US2003/033874

immscible in the types of lubricants used
traditionally with CFC s and HFC s, including, for
exanple, 5 mneral oils, alk Ibenzenes or

Mgﬁ(%nofﬁwhu@ tetberrompatifiegwitistherighricant wilized iy theicompressor unit,
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|nt ere |gerat|on over a wd range
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nore easi y System
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tlehd torbeyonaariodgee irf thieroails ef e evapsralor of fhwrle&@@yatrmy air-
envi ronnment a

t
SR RGP Bt pyp Sustel Be el ds e vhrts o B SYsterm ansthus

ﬁemmef@steméﬁbrehcpll ener gy. Furtherrmre it is
generall consi dered desirably for CEC refrigerant

substWitegard 1o eficieneypiuseelt 'Fﬁ@ﬁ?ntﬁﬁJ”SFe 1BAb® Irssrn FRirigerant
PEARGBRMakfc FEFORRNhES Bﬁbné’r§9 Qffi CI%Q&WW%%EGndary

t echnol ofg)( currently used Wth refrigerants
3

enviriEsN(d ipacts trpighdncieaprst tosfil fust eiraerayisingrfreraqp increased

@&ﬁéﬁ&ﬁ}b%@ﬁ,ﬁaﬂ;}@r it is considered either
I mportant or essen?lal in many applications, including

part |Fwthsrm<gre» Wis grneraltyreonsideredgssirablufordaisC refoigersat
G withSut Wier ér@mhﬁ cgé—lﬁ#%sstf) tc:bgkgntlonal vapor

requentﬁb%bene% clal to use I'nh suc
m@wq@ taghnelngn cerrarglynset iwithr@lbT eefrigeraotsed her ei n,

compaa TraBlt s BRRFE EuedeFf hiogkfly 18 TRAN iy Piangy That s, tis

consitterad arthee dnpcvrtarm@)c essﬂttlelen wwarty apSWdSAtmhanddude—p@&ib,ularly in

8k SEn gL Bonh B, ko udd SRR BRI Sl narymable. Thus, itis

f@édmwy bendfieial esugenibl stich @bmpeadons @émﬁfmdswmﬁ are
ar ex

T RrEAnE s SosPareir o eHA RO R e FEars i orBbounds or
édesﬂﬁinKWﬂ:hlarb dbtérmlﬁéwl@rﬂéfmmaﬁm{a‘ﬂ'f@aéaé@%hed% e

each fl ammbl ore not viable f

a@ﬁpdaasawﬂbaﬁsTd\A&anna@%%ﬁBm dale8 20R2ych tsnaﬁorpgrated herein by
fekdrendeneysroRah eyt Adn@HEERNRA VISt GhelWidShe Bbdifbledor used

in refrigerant compositions are not nonflammable. For example, the fluoroalkane
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
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WO 2004/ 037913 PCT/ US2003/ 033874 carbon atons, have

been suggested for use as refrigerants. U S. Patent
WN004/0479T88, 352 - Smutny is directed to producP@DONSIN3/033874

fluorinated C5 to C8 compounds having at |east sone

degree of unsaturation. The Snutny patent identifies

such higher ol efins as i ng_known to hav tility as
N ot peve BER Tuaogied Tof heuen tergeganty D Paeaing

4,7881352L Srhuthylfs difeetedatBiprodiutiien onigdrREPRCE® Cdcompounds
vari ous chemcal reactions. (See colum 1, |linpes 11 -
heying ajkpast spme dea(Rs QTrvnsatyrafios: i The ey ipglant [dentfies sweh
Highertiefs SBMBRINEMRDWNAD hatb LERtY i2$aB8RigErdnts, Pesticidds Bieicditric
applications, it is believed that such conpounds may
f%\‘FJsJS@ haatteansigrifiyids. $0!wenis.ANddplesmedigtesdn ¥arius chegtieal seactions.
(BB TBIUAHTPAMBES 1Ry2yt end 10 to attack substrates,

particul arly general-purpose plastics such as acrylic

r esi NW¥hiterihe Mngrnated pietins Aesarihed i Peutmbean hayresome level of

o C I

HeGlicee SO RASreE BRAICaS, ils SRR (b S fiplins may
gien bane cartdinedigadvaintagesi &or gxarples sohe obthese sdepehndsmay tend

a [ SN i
(T3 S ol REnBSERRLE pRSHISIK 0 s ane
ABS césins Fuwtheningte, the igker aléfinic dEmpowridsldessriked in Smutny may
Qi . . -
4 R A oL AL of e et evel oty of
slehicoaipounds whightmayudrisel 3s a besoitof pesticider aotiwithaoted in Smutny.
él—lal on 1301% and brgrmchl aor.odi f 1l yor onet hane |gl—lal ou
I5q. SUCh LRIBOYATH LAY NP YR & HRLing RO WhICh B fqp Righ to make them
us;efdllralai r%higggarﬂ@ec%r&irh Qpﬁl{@@ti@ﬁs%‘d areas such afh
ai rpl ane cabi ns, and conputer  roqgns. wever, the use .
of | U DALIHAMBHENE SO SO R AN s Etivash Bprtcularly
Bro@btriiuefindiRgeHalsh 130N epderomashibadisrodiethane (Halon 1211)
used in areas where hunans are present

frequent|y nere | ! )
hayeiganed ‘%EE?%[S%%?R as fifsextigouighing aggnts in epCipgprhA®agsuch as

SHETREdbits SHSCIMRRSSBbMs! HOWHVBF, 888 uSE ofdriols WaRkRs is being
fire. ﬁgpl i cants have thus come to appreciate a need

Rhsed onbess 1o thiis highrazong sepletion.aMogeaven asihalansr are frequently
JsRERP Atddsitere fh%@%g?’étﬁ E%Qgﬁ@bﬁﬁb'f’é‘%ﬁ%%ﬁieﬂ& must also be safe

conposli t1ons, ) %ent S, sol ven_t ]

te bmasistat garcendtionsongRes sy Ite suprresyenedinguisafirar e

pot e'ngﬁl:éMs He¢d fﬁbﬁ 'cBmB‘{H“ég%%iaﬁ‘é’Q'r{e%atfb%% osiohs! A
vapor 'conpression heati ng cool I'ng systens and
pacticubarly, hegh trapsfavconpositiansefirerextioguishingAshppression compositions,

%ﬁaﬂ%@%@?%@g@ﬁggﬂﬁ%mﬁa n‘c‘l c%p%?a%ﬂz?n?’g@g]é%ts, that are
potentially useful in numerous applications, including vapor compression heating and
cooling systems and methods, while avoiding one or more of the disadvantages
noted above.
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Appl i cants have found that the above-noted need, and
ot her needs, can be satisfied by conpositions

W@ owp08®iIng one or nore C3 or C4 fl uoroal kenespPCT/US2003/033874

preferably conpounds having Fornula | as follows: 5
XCFZR3_Z () where X is a C or a C3 unsaturated,

substituted or unsubstituted aIk | radical, each R
is independently O, F, B,SI\{I RY4 and z is 1 to 3.

The pNphestts hQV@fHuh&'ﬂwd%ftr‘i’é/hQ&fe ete@ nB&d, fmﬂsotﬁér%eeds can be

systens which utilize the 10 conpositions of
satistiechby FRRMBRSIINS compeisingi P orenreds3 ema4 §y@ﬂ°@Hﬁ§nP% rpreferably

J&%ounﬁ&%ﬁ@:ﬁggorm@ma@ fOMwRg, sol vating, and aerosol
generat i on LED DESCRI PTI ON OF PREFERRED

EMBODI MENTS 15 THE COVPQOSI TI ONS The present invention
is directed to conpositi 2 m(qzl sing at | east one

fl uor oal kene contai ni ng rom?’s2 4 carbon atons and
whetecX 43 aéhor @b onsaturatesh subgilited opunsubstitued, alkyl radical,

JACHC];{ %ql,hg&q‘.,d%myep@dgrqforq_pgnp LaSENY 4i Nvention are

d to 'herer'n TOr the purpose of
conv él'ﬂnlemresaer’dsn\lfeyltiomDItONMBG«adﬂoeﬁeﬂmdsx and sidsths iwhidoutilize the

conResfibs e St Rl WA e i b blonie ospea

tremsferpfoam blowing, salvétony, and eardsohgeimnduloa bonds, such
conmpounds at the present tine are not consi dered to be
preferred. As nentioned above, the present

conposi DEVAILEDMESCRIRTIONOOF RRERERRED EMBODIMENTSCE
wth Formula |. In preferred enbodi nents, the
conpositions include 25 conpounds of Fornula |1

beI OVTHERCGMPOQKIONB vvhere each R i s independentl|y
E. Br 8 Y, 5 WD 2004/037913
PCT/ J@we?%wmtws %feet?ﬁé A PHS't'gnQ)cqmprismq at least one

flicebRike ity &Ir@diniRg FRPIE SreBivon atorhs akd 3t 163si SndlcaBéh-8hrbon
| east one of the remaining
double bond. The fluoroalkene compounds of the present invention are sometimes
referred to herein for the purpose of convenience as hydrofluoro-olefins or “HFOs” if
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 I. In preferred embodiments, the compositions include

compounds of Formula !l below:

]
AN
=C_
< ()

where each R is independently Cl, F, Br, | or H
R’ is (CR2).Y,
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Rs is F. 5 Applicants believe that, in general, the
conpounds of the above identified Fornmulas | and |1

waew4gemes al |y effective and exhibit utility iPCT/US2003/033874

refrigerant conpositions, blow ng agent conpositions,
conpati bil zers, and sol vent conpositions of the
present _invention. However, applicants have
surpﬁf@ﬁﬂ@fy and unexpectedly found that certain of
the GaARPAYOS fhaving a structure in accordance mﬁth
the fornmulas 10 descri bed above exhibit a highl

ladightvapreerreshembodimests. ﬁ/dipfptrylsCQmm{ableast@r@tqféme ggmaining

R¢Ehpconpounds. As can be readily appreciated, this
di scovery is of potentially enornmous advantage and
benefApplicants bakevedhat inagensral othe fomponngs pttheiaberveidentified

Iﬁ&fﬁﬂgﬁ' t%ng:\\fmarsegé’é(:ngﬁét@%f@wvféﬁﬁ Verilbl_{:@glié?@'régl @FanYngr%Bosmons

bjawmgfa)guengcqrh@osnmucmpa@ﬂzersbm miwn comppeitiaas of the present
G Rater BRILERTRAPEI bR Solh BAY RS Rluka bl

oXIClty assocl at ed
G‘e:marrud)fathe bpmppenh@r ladoling akstruature i acsor@EBce witle thes forratilas

AR s ST oA R LBt el s per of

siehicempoahdn Abatn hblrzeadmylappwogdted glanemfwfdbweryam df pc:jtentlally

st ereoi sQner.s C onpounds, ar ective . an

Sorobok AT SaSand beter 1 RS IARbE of DOfy tefpgient””

mﬁml itives] tut atsparg arid amd @ﬁmgnﬁstvgmmﬁlhld @UEIwisteohbn
oxi Gi t s, descri be v is zerao.

rofeeIY Kant LB O S B B IS AR D Bbove: More

FeRiaIsy, ppifcadts Bdlieve iRl %ﬁélatnﬁé‘lﬁw PRicRP 18ve| Bas8b@atel with

unds sel ected fromt oup consi sting o

of
?%Re%nﬂa 5? gamﬁaﬁeer e{¢irely Whergin Yp'é%-irFaf wherespridpasicge R on the
ddéﬁgrat%aﬁérnﬂﬁ@l c:a%mi B3, 1290 %t Rast HeS6F th85erhhmirfg RYRE.

more preferred that the compounds of present
Arplieants bgligyaalsp @at?QFFHWE%r@ﬁﬂ}ﬁy&wénfhﬁ'ﬁfemsomers of such

W@BHH%P@Q&&&@E%G%QM@%IIY Towxidityl he unsaturat ed

term nal carbon has not nore han one F substltuent
specilm highiy greferredemipdirpents cgspgcially eoypediments which comprise the

P08 flourts syl A AR FABB B rtrs

grriFgimentsytag compasitions efitte aresest ieventionaraemprisefoneat ma@e

QimddIRE sel8RRld @ ind iR g cér‘?s‘?%/tﬁ{geéjf tétFﬁﬁJgioLbigp%r%EBgHE)dﬁM)

Very - 1ow ac XTI Cl | 'eve
p embafluatopropengsq$iFCR 1 2213) rand e:ombdwatlahs of thes¢.he ot her

ggg?é‘éa%pleé g’?&%%{ gr\/e(§/ r@ﬁ h% Gtﬂ%%éb%ﬂ%% %Ilg\ggsé/nt mv%ntlon are the

teﬁﬂddﬁa@ﬁaéﬂéaﬂa 6entaﬂt$dr6pr@béﬁle Bbrpoweistiaiwhidhotg e dttirated
Rt able for use wt n Er esent conpositi ons

term| al carbon has not more than one 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

of these. 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
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nanmel y, those conpounds whi ch have nore than one F on

the term nal unsaturated carbon, or which do not have
w@took®3a™i3 one H on the term nal unsaturated cap®DNS20p8033874

exanpl e, applicants have di scovered that

1,1, 3, 3 3- pent af | uor opr opene (HFO 5 1225zc) exhibits

S0 BRSSGH ablatn BhBROIEAT SRR BXLEL lin (38 prRERHSfbositons,

rEntdlg rth@sb compauridsvioch hine poresthan oneFeort tmnernmaatejn)saturated
HFO 1225 and, HE 1234 are kngwn erials a [
R & P AR Rt AR etial EpftisBed parbon. For
é;@mﬁvé @p@héamsmawé dlbb@ueréd thiatt ex;ambqoe‘ntaﬂgb&m@ene (HFO-

are escr

RREh PP 2 INECH AP EHY NG SHEEPT, SOKGIY. FGRERIFES by inhalation

dxpesiireab abe and rAs. exarrpl e the productl on of
fl'uor opr openes such

t
bhasd PPIRFBIERACOTTFOuOs S 16 pE=cent v Hrtian. anpely. HFEPT525 and

HEGA230 3Hré jﬂn&\ﬁh ACRENal€ ARd aleistel IR KPMBAAEErac® databases.
described in U S. Patent Nos. 2,889, 379; 4,798,818 and

HF Q12245 compercially available; Eom gxamplerfEars $yRtexdihemgal Co.
ERhENRIPE Emettlods aPé‘Hé%Han@ fgeﬂe':raﬁy dhe ﬂ)&%nt Waktlrel f&r plodtcing

i ncor porated herein erence, discloses a vapor
foacalkensst £oy1ep<emp!eo&@s@ro¢@ﬁtmﬂwéﬂ\a@repmp&ﬂ% AUElt as 0 FsCH=CH;

twa{:gélpﬁ% ‘I‘\%Eé‘ ﬂuﬁlrﬁébﬁ Epvarﬂfusk%raﬁl?é‘fed and.unsaturated halogen-

bon an P 974,571, also mcorgorate
¢antainingiSs qoefpequedses desgribed pd4§. PRtenbNepa? 889.8%9:04.798,818 and

$185 180, AP it SRS pheraR b fcfelht: 1.8, Patdnt No.
5,582,409 wmelh) Melo veDeloyated erein by raforence, dmtmsa YaRer phase
iplyfl RigRers ity FAB3RBARh bAoA GRS Giihg aXhlorth: ibifino-
lﬁaloﬂwmﬁubomgnatﬁifpcﬁmém BA1, ahx::jlocdr@nraieqli\heﬂelrt byereference,

) t ti [ i .
B5ires e prararaton g b vl SR pPERE0R by Hahetng 1,133
E@it@ﬂﬂorﬁ’ﬁmbawmmmﬂw)id the vanmm withra Elnmduwnmgased catalyst
oo B, e Lprabe SR 3 IR splian of KOH

REOPI, CalGHSraNi§ITHe,. In b@dﬂbﬁ&ﬁﬂho@@fﬁbmduw@coﬁbﬁ@unds in
bel'i eved to Rossess proHertl es th are %E(\ﬁ/ant arg ?
agRordaNcaIEY the Presanb Ve ?W%@é’&ﬁ%" p gonnection with

ebRutreay ﬁle@ QJn'tt@M %tate?@%ﬁéi'\t %Pﬁl'uﬁ%h eh{"tlélﬁ"liroéé%s for Producnng
mat hemat’ cal nodel i ng e fluorool efins

Ekues:zﬁmenGiSn\xmflngrattmew dﬁéketwav‘@ea QAN §ﬁt(2%367)) whlch is also
{,I,gg,%to}é{g? ﬂgf:egrp% pége,%tnggspherl c chem stry, being 30

utors to ozone depletion in
conpaThesmeserat coomPsiione arabelieyed ta pessesp peapsstiesthat are

Bt ST in SRR For ERUTOR, SIS poteve
basenzatieasd @ppat oo matﬁdematmaemedelmg that the fluoroolefins of the present
invention will not have a substantial negative affect on atmospheric chemistry, being
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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WO 2004/ 037913 PCT/ US2003/ 033874 conpositions al so do

not contribute substantially to gl obal warm ng
weewpasels t o nmany of the hydrofl uoroal kanes prPERES100Y033874

in use. Preferably, the conpositions of the present

i nvention have a G obal Warm ng Potential (GWP) of

. eat .

oSG do JE78: Cortin B EodaaR, 37 ik Ahari T Lo

many of 8 Hyarafluoyoalkane's p'resamlasmuw relative to that of

ot  nBPIPRY. 05 BRRoaREhs Br dSRUGRY Mo Rl R Brotiti warming

PDpitial (GWIP) @001 greaterctban t 50f motecpreéferally ndkgreatesittegi tGd and

et PP ol BB arcriit o7 cg AR nERin oW E sy

rel&tivehe timtes eaibon @igids andoveral HID ywae timecHdrizoh aasedefimed in

DraatemRASsPeraetisn o2ede Qeriatoh, 2497a rsbers ot s WO,
M&é&oloﬂc@fﬁés&la}(oﬂb@bb@@&ne%s@amﬁ 4Ry MonitoringPiojets” which
defined in "The Scientific Assessnent of Ozone

‘SDEB?"BPT%‘?F hergimby T&feT8RCH t of the World Met eor ol ogi cal
Assovh@bﬂe@enﬁcoﬁp&ﬁion%%epra%ﬁm Aévead OYbne Dérplefﬁln Potential

Project,” which is incorporated 15 herei

(BB PERstsrestesthan RATPHIE G IPEBI IS 3t HBQ frP3 and even more

prIBTaBRIRLELerbN s U HePsTRODIIP 98 &s AbfiREEINPTRE SRlentific
I nvention may include the compounds of the present

Aspeasmeant af OAORNE aeplytlerar?éloag/\aﬁmmfsthe |W°'1d5M2 orological

Atgﬁmétﬁ“syGBSSIf BGSRPRE R §Hd MIRRGHH ISRJ:!FE‘PS%MP\% iftbrporated
e present I nvention conprise conpoun

hatsiobyitaferenegt h Fornula I, and even nore preferably

Fornmula Il, in an amount that is at | east about 50%

by wei ght, and even nore preferably at | east about 70
% by HRATGFRANSFERHCOMRQUIIONSN. The conpositions of

the ﬁ@ﬁ&fqﬂtlt lé g@“eo?ﬂemat t%c!: §os%orﬁ%rofW@?r%@gnttlﬁvén%on may

25 t pUT pose ancin ovi ding ce
irfaludetthe maltnpbyndsaoftthe po&sepbmwemtmm in evidely rar@mgsamamﬁs itis
For

opBoAY eletiTreE Bhp i SR BREBIbh S B 05 Hrre FiieBin comerise
cbm\nemt\d(enn ae;somaneé with tFoeraalau sartt evenviapr prefepalply E8rhala |, in
P o8 bAoA B e s R S

aﬁ@@m%tbmel Rubtih%fdﬂmp%snbhe present 30 conpositi OnS
may al so |ncPude a conpatibjlzer, such as propane, for

t he hhe perspositionspfdne, gre;ssnwawrmon.m@/y inAlyde .otrsqmcemppnws for
p&rgssé B AHzRBIhg ég?&b.&@@ee&mfddcwﬁany to”tﬁla ‘é@hi}ﬁsmon orin

prop but anes "an entanes, are Ere erab esent
spmemgﬁtosregﬂce thgﬁcabgmhe@:omposmon or example refngerant

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
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



10

15

20

25

30

8 WD 2004/ 037913 PCT/ US2003/ 033874 to about 5 percent

by wei ght of the conposition. Conbinations of
waeoiagvent s and sol ubilizing agents nay al soP@BUSTNIEB3874

to the present conpositions to aid oil solubility, as

di scl osed by U. S. Patent No. 6,516,837, the disclosure

BapbHLEPatcBa Y GREREATE CombRt o ERBina R A BAS ano
iﬁm&)nw@bnﬁmybﬂdqbeem&d tp diog pre(sm)nnwmonart@ aigisaild

G A LA 5B e

rnoasrpo-téd byneeferentd eCpmesoniy usau/refrtgeoatronmummnls ACENEF olyol

Erels i 0k Py OHENs Fchacs) i Al Dreqdsibetity

mﬁa’ﬂﬁerlytwmnﬁrdrdi&romtbm(&m G)lrefrigerantemayp bpased MMhSthef
i nclude the conpounds of

t
W@%@%@H\W%’%@%?f lgﬁ prege\ﬂt PO Yngi ng anounts, . It

is generally preferred, however, that for preferred

CoT . G ASENYSCEBAES NG EpaBARILE amepsir RS
W t h Biewing'ageh@ rhay 8186 BHPRsEBF Soridtiit€ bA® b mopd B14ha present

1, are present in an anmount that is at |east about 5
gerRoSikaNghAS aentiosed abrye.dhe FemBPSiiiens ¢fithe REesentipyention may

.ihg;gc{% BYe X\ﬁh&ﬂfrﬁs Rthd HRsERTRRMbA Hwidkly r@ﬁ{jﬁﬁé amounts,. Itis

odi nent s e |nvent|on provi des foamab

genarally ﬂrﬁfﬁﬁr§d beweves, thptionpreferfrs Gaprasiigns for use as blowing
%er*é {é&gﬂié‘h@é HitAhe ?‘és%HfjrﬁgergBﬁr ERRDARA(S ih 9666r39nce with

Mposi ns prepare usi ng the conpositions of
porawdai, and\eyan imare prefe@bbrformmﬂlearg@mammnsan ameura;trthat is at

rgggrtabq{srg Bgﬁ bP e ém%weoqréfe%@ anegérda%ms % by weight,

g agent i'n a'foanabl e conposit
uhheknompnpitismti on preferably includes one or rmre

£ oan U SaARAESS B ANERYEn BlovdR haebiR BnBhians, and
pr@férublg rpo&hremarw Polysocyanuretel aridrextmadéed thenmoplastic @am
he inventi o rel ates

£ f
ErBRRRiaE: pepathd R GinRoRRact BBt o suen
foaiiemBb dimentsy Bhaion inage af theqresent agmpbsitaspare sneigddadhas or part
SR BlamRs £t i FAARAHE FORPRTIBNN. A For G preferably includes

6REBP Mok Qd‘drﬁd?@&d)r’ﬁb&%dt@ eém Qﬁrtebétufmor feamihgashder the
pol ystyrene and get hyl ene preferably | ow

BIESRST E9Nditions 30 fari & phcqﬂuarérwareeﬁﬁbﬂw% Qwn in the art.
S4B R B0ARs 1 Sl S EULARI crdEd AT e oo
polymen fpany tanmulation contarnrng 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.

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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conpositions of the present invention. Surfactants are
optionally but preferably 9 WO 2004/ 037913

wEFONANS2003/ 033874 added to serve as cell stabiT/Ug®NF033874

Sonme representative materials are sold under the
names of DC-193, B-8404, and L-5340 which are,

2886y & detve BO Eé’lﬁéth@ﬂiﬁ?@ SBﬁ‘leVr%fSV&'eﬁﬁéhﬁé‘ ﬁmawr%%are -sold under the

co- pol yners such hose di scl ose
RBes D§311937£884% gmd LA%0 witigh aresaeneraay p@é@ﬁomne

I?Sfydl Id 396%%&;‘6?%?@{%;%0@ dVthosd &E&B?&Cﬁ)& Sy Bg{ent Nos.

I Ona | ow ng agen

2@@44[7(11@ 21937@8& and2.8406:458 serdh Qigvhlch is mcorporated hereln by
Féférgu fP\’éPSbt'iBﬁla? ?&ﬁm%ﬁt’he blown?% agent mixture may include flame

or opr opy osphate
mtm@nmpﬁs)tn@mwnamel)phQSpbateStrlﬂﬁ-chlowpmpmpylb$phate tri(2,3-

enat ed
BRfHiooB ) ShOHTRR, I PAERBRA Gy PosBhite AamAroNn
phwsp]lateatvenonpsdhgwgemltectaﬂomatld e:p;]rmndndd) eanhmbayr/] oxide, aluminum
CE?‘\/F .anot her aspect, the present

Fﬁ%ﬁ%ﬁ%ﬁ’ rﬁ% mlﬁé conpositions conprising
or consisting essentlally of a conposition of the

res ' ' el l ant conposition
Br ef :EEBP§%N11DEQN§J§§V§§#SDCOWOQ ti gﬁ The
pr Ope|h|amthe15lsﬁéﬁmﬁ§Ip?é%lrﬂénﬁdiﬁprbfn@é@ %Fodeﬂé{lﬂrﬂdn%smons

referably comprise a ial to be sprayed an
BOBRETINAA CEBHRIPD SEENIIaNG LR COMAQSIHA aHDR BHFSEnbMVeRion, such
propeiisiticBehpokition PRIB@BIyIHeMY a 'sBra%&@rc@%)‘égltl%t bk IiBi?opellant

&esent i nvention. lnert_ i ngredl ents, solvents, an

AR Sitions: of the; Presgpb inyaniign @éefsfa@mmnrwetan@asqmaam gprayed
Bhah Wr@pellaﬁﬁécﬁﬁﬁﬁidg c&ﬁ@stﬁﬁr&‘ééﬁﬁéﬂg ;ﬁmgﬁééﬁrfa&%f acdthposition

aeroso Sui t ab erraterlasto
iR agsetrange with the Brasent inventiest |h¢erh'ageedlq1ts; solyentsagnd other

H@FQ@L@I%? alsBHe ptaBsht thHe sg’?ﬁéa?'esml r@a'ﬁgfeﬁaqus N sprayable

i ng” agents as_wel Il nal at erl
Q@“mﬁlﬁm%’t@tﬂmrﬁﬁfm Snitable matériads fosbensnrayent inckde, WIthout

%TWC%@Y@;EP@F%%CHES d%8&?r3ms &n&ﬂzm@g IWE sg eansers

I'nvention are use I'n connection’
and polishingrapesissasews!) as meldicihah naderidte siich assarsti-asthink landSantl-

Mp&%% . ag,qs systens for transferring heat, such as

ri gerants used in refrigeration, air condi t i oni ng
and heat punp systens. The present conpositions are

o1 5 WETHBHSARISegfEviy, Use, L1 systens and et hods
consiEHe cunsYsitione ofeleqsreberimiepltib@ake idef@ie BomettionRith
r?&nqer%sts r|]r?ect|hods 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
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
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Met hods of form ng foanms and net hods of extingui shing

and suppressing fire are also included in certain
waspeos®1df the present invention. The presentPCT/US2003/033874

i nvention also 10 WD 2004/ 037913 PCT/ US2003/ 033874

provides in certain aspects nethods of renoving

residue fromarticles in which the present i _

RLTQWEQ*}, in ¢estRin asrectssmatheds ohrareeming easistyei fiam adicles i3 which the

?\'ﬂ ditions bR Bsed as ddrsht EGADEE s'\{’-:r-gh%em}ﬁis and
preferre

heat transfer nmet hogs gener y conprise
%MStﬁm%l ng a conposition of the present invention and
causing heat to be transferred to or from the
conposi tion changin hase of the conposition. For
exanpl e, HFADT waﬁ 8OPSr ovi de cool i ng by
absor
o eviisote(iial el Parbeer podl oBhirally SomBieE Roliant <7
adwepoaltmmfttlye pfesehltenmrtllpn @ndfdausudg theat b@edmﬂswrddoto or from

B EPHHpDsHER Bha G HedhRe o ioRaRRI el TRl e present

methpdem\mlp tdating bl rabgerbanyt hest from, a fisid @i laytickd, lphefarably by

d
SREBLAED dhe Plashh{erlest spRiReShioh i fib o8 of 5 e or i o
We@rlﬂfld & prodoes eépidj ,comtk’oasmgel}ib ﬂrfestémmmt A itiog. Hﬁ@fekémothe
re S in ition of heat,to the v
BEROH e e el Sy R RERRRIRLAG reigsanhgapor, slilly with
comhprebyet or sl epLipATEAE B proBace vapor betheadibsent cbMposition at a
,Er esent net hods include renovin fromthis relatively

jagiNely cigyated preasuTe; Giensrall e STepglomaresngsheyapor reuits in

tRE 'addRidn@F he&to tﬁ@?é_{po’i‘dtﬂﬁéi cBYsihd'8n HERONeaR 'tr?é“teﬁ'fﬂérature of the
conpressi on steps heat renoval step preferably

re!?éweldéggrtarﬁawg.vlaaw HerefarsbIv mﬁp@neawrr@ethms;wclude rémoving
f%rﬁ%% r@aliENPhightiérhSerafife gl ei%&uﬂes,épar at |é§étaat bafﬁéryof the

pressure condition to produce a relatively high

fpﬁaggﬂqeé by theyenaporaiioprangli GempsesiNMEPs.i be beatramoval step

;P}"egea&g& el é:'é)ﬁaer%%@]ﬁ\ aés ngp?r%tuﬁgogrbﬁ a:f?%?s?ﬁé‘(/gpor while the

Vapoe ist lhaa rpiatlvelad\ght pressure copduesrsm protiacepa o@atwl;ahngh pressure
A Gioind 8ohBBRALALYHE ork i REREI © ThisGulaflvel) Righ

uced tenpera
pressurg éqwdtpreﬁemhlwthuh |uouengges lammnuaqﬂlynsczesm:ﬂﬁc luqddmtxatn in

rom orfudtobeco

ArrETTE T6 bt 3 Telaliely N tePine otk 19 niReR T, 1nBucn
?nmmmegtscp itds tb\?]s tellaced rewe;atore neerigebant ligeid aﬁl'rbrﬂlsrmém@@bonzed

or Rprodu ea conpri s condensi ng a
oA SR AeTeR i e Ui R BoPRdns i n the
Vi ci nhanothler prdcb%bﬂb@dnmehﬂﬂﬂthb@n\ﬁéﬁtlmQh@@omr&ﬂﬁ&hs of the
met hods, as mentjoned herei nbefore, frequent are
invention may be used in a method for producing heating which compnses
condensing a refrigerant comprising the compositions in the vicinity of a liquid or
body to be heated.. Such methods, as mentioned hereinbefore, frequently are

reverse cycles to the refrigeration cycle described above.

FOAM BLOWING METHODS
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30 reverse cycles to the refrigeration cycle described
above. FOAM BLOW NG METHODS 11 WO 2004/ 037913

wEonANER0D3/ 033874 One enbodi ment of the presee/US2003/033874

invention relates to nmethods of form ng foans, and
preferably pol yurethane and polyisocyanurate foans.

The rshdefhbodafrie bﬁ{HeX:rGéHm iriveRtieH RY4ted {wm@trr&:eg# fbgmmg

agent COITpOSI tion of he pr esent 1 nventions
feamse @ndypreferabiy pﬁlé@&ekwetarm nﬂlmqygnwg@nﬁoamwﬁ@sumetbnds

%%ﬁng% n;goﬁe ;ésbl&\lv Bag@ﬂfjcc{rﬁ;?d‘stlﬁd?\goftﬂq@pfegeﬁ'ﬁnv&tnons,

con |t|ons
@%ﬂg fﬂ“’e@ﬂy puindirecily) thethlewing algehtscomosmqmdm foamable

%ose” égtégﬁbggtt %%B\éﬁ'éu?ogiﬁg& nes ﬁgférotn’duti%ﬁg Uttective to

fbevfafoau‘ggr cellviar streture, asii weu, krSawmid ehes aan Anl}raf thetmethods well

BRSA p PRBcHa5R oD e B

'ﬁetzmm@@ﬂ()/dlwnesusmd i, m!decmmuiEFmdhh 1962 J‘bhaIWiIey and Sons,

SRR Syt [ FrBERER nor B etilened S ket o aaptec

for us@m jocoodaree witht the ﬂ’mmsnibwdmmm of thg présent (vgatal. en
xtur e, of ent or

I
Srrfal Sty brafatie huRen Bt preBeritp BPATBIERE R of
polgisocyamanite feMBE térmbiRmg st iBodyiaRate, ol 8 MixBHE df PSlyols, a
cat al ysts surfact nts, and optionall 5 fl ane

Bgent or EBIYR S Plowing agRMHe FORRREIDG fBe ! or morg 8f the present

@aﬂy&nkﬁ@t ah@o{mmha@éﬂ%hsl Aithi ¥ atdistb! Urfadantd) @nd optionally
onents for ol yur et hane or pol yi socyanurate foans

r%a'isiaeﬁdea'omtmrafneﬁﬁgd't'mt typically, the foam
f or my |§tdoﬁ0em§ntﬁﬁ %éhb%ﬁ%bubﬂ% B bMRIdeaRP e&%abﬁen@ e

[ socyanate and Optl Oona certaln surfactants and
m‘wﬁ@nsgé REYISOsyIUrate f@@fes fn pretblendaddaenylatians. Most typically,

%&F'fdm‘ﬁétﬁnrl? ré- BIeﬁ?eJ Ao two ¢ ?éthheb{%&\:l#%Yeoénd

m xt ur surtact ant, cat a StS
@@@nﬁ\a&y certaimaurfagtants and bloswing agends compuwtﬁmfestrc@mmneet

SORERG Ao e SoRREN, TNy pBITRILYe, st
gajalysts,elvlhwm agenfm Iflgmsmelyadam canel dtbemisocyaaategadctive
T 0 B At e o s e
q:nm]gm’reat i Ausol!dungly mlgtﬂretrmhb)or polyisocyanurate foreb arareadily
ur-in-pl ace
yBRary Byl Se Perbe ASTAS Sdittatipnentsiaiher g nagd mix for

&nall prepardtiok€ an@Prefenadly, Ynachiftehix t@@ﬁrﬁ@@b%ﬁr\@@cl@eﬁ slabs
fire retardants, colorants, auxiliary blow ng ag

I3pinates PONF-MePlake PYes's apd athse tamactPrak JBPiss Tpemadirathsnand the
ke. idhitioRay, &R ikgredients 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
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
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reaction site. Mdst preferably, however, they are all
i ncorporated into one 30 B-conponent as descri bed

w@bwn®379kd i s al so possible to produce ther nopPEBEUSIN03/033874

foanms using the conpositions of the invention. For
exanple conventional pol ystyrene and pol yet hyl ene

85 BBl AP IR BRT B3 B SR AR oY rigc

be co onmpositions 1 n a conventio
feamser to produce rigid foanms. CLEANI NG METHODS 5 The
present invention also provides nethods of renoving
containnents from a product, part, conponent,
subst r at e CLEEANING METHORS ti cl e or portion thereof by

|y h qi
b e rEhre e IR elibh 815 st Rl Br Pimdifo Eiiaflepts from
4 prdduct eart| eomp@térinmismattapona‘fymthemrﬁdﬂb ospohnon thereof by
SN S el coBIBAH P bR iben P Byfighes o
dib)fvbhl@hc% hgé f@fn "aftimé he usert Berelinte rtéfer is] al{:ﬂjdh&rrfb_ | bO@Ns, parts,
IS I ntende O rerer an u nte | a r
s Hpaibs, By the g U aanaed lo Brer 1 any surface
&L&zﬁﬁ@ﬂmrecﬁ Rirteedo ) tHeterrrédrntaminaAt edintenaRld! ty refEPfo any
exan;geti in the manufacture of sen conductor devices

yRwardeq BiRtRIiR! O SURSiRAGE Praseit SN dneartiste. Ruenlf SUPh BiRsiange is

SHEsd bt 4ficibaRtEhforiEs KFb0Exdmiste, 8h BiE MAn@RefuA bPn and
to subsequently renove the 15 photoresist nateri al

$aiRPRHCtey; mytqeaﬂtes ccﬂm@oné? ﬁ‘ﬁp%m ARPtREASISt mateniaj egto a

trﬁégﬂ(qg
{)%Frg{értng?g? amaterl Elfh% Pre er?ﬂguﬁgtﬁ ogs oféyﬁéehtg remove the

phateresist matarial from tbe spbsteate.aphe {armg'conteminanttas used herein is
: Ik | gt r easi ng and
@%gﬁtﬁ % ear‘?(?1 r? Jﬁ%oa\hg(%é&b %E&OZ%QCTJ%E%IS/ preferred
for diefeated rapt}bbﬂs: af therpsesent praventidr gonprisecapipling thatpsesent

(\.e%%%&ltﬁ)% t@%’e gh ag\}crjihtvafagr cfefd??%s"?naqigﬁé §0Iv§r¥tho s ngodmgtho

egreasi ng ven
bding pprtisulagy anefanred tdreertainapelicdiions a&specnally those intricate parts

L G e L P
methoiddicogsiat osf@xabsmgla;n attiotss Iprefdiably atlredmstemperdturiepto the
or . ,ot her éont am n

h !
Vities BLE Bo G S5Hedl VaRSS sanderiiil o fridhiccs Bavm thaadvantage of
;‘Sﬂoomng?érefatmgr@éaro digtfled SstvéHtes @akh aky@rdase or other
osition fromthe og;}ect | eaves behjn rel atively

q:qq NiPaliQR | D RISCRSSHP L@d‘qvélalnf?.é’d@%él 3gvaptageria that final
SR pRedtiohof e BleXeMEsIRMt EdmpdditibH florf Mhe/ 8Biket 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
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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For applications in which the article includes

contam nants that are difficult to renove, it is
w@e@iesoexl t hat the present methods invol ve raPGI/ms2opies3s74

tenperature of 30 the solvent conposition of the

present invention above anbient or to any other

{ t { h L. i
agqugtﬁ)éﬁgéj rgs?r); S%Yly t%ﬁ & e:g\ﬁlglglrﬁ ngugraglgpg#lg@%hagle{a? parts
aﬁ@hyfé?ﬁbnesumlhspwe??ev%cuam a’uodé%glaylggl | éZBB g; er3 |r3 ed

or arge vaol une
asse'ﬁmrgfef'ﬁﬁénlﬂ%‘rﬁ?mﬁn@e\ﬁ%@f‘g‘gtrﬂgﬁepﬁgﬁHﬁgmﬁﬁ'er{ Bfflon
cbtise Pnmeirg e laftidie/ to sy aéam hsuqu;arwmsem elesated
rred

nmust be done efficient) i ckly
(PRI 7, EVRANTP GIRERY B R ol FRTGSE e Solvent.
sanH’ g%hs Bl SReferaBly fintieb %esmfdnﬁbl&arhwrheand even more
eane

In liquid solvent at an el evated

prefenablya major p@ﬁwneoteﬁhe ienoet gantareingpt f\yOfattheaBB'&{e { s step is
tl%(%\ ArbfFathP ki Hr]lé}"@ ghﬁm%‘?éﬁ'( He artiBe i® Q&Ueﬁpﬁr@érb@l@?freshly

ste renn es a substantial anount and
distitbed snjvmt \phnehe,e @tta tempenaties belew theytempsraturrot the jayid solvent

fﬁ@tpg%éﬁ@ gr‘rf\gr@]o%gﬁ% bl dBly JJHb%u?EﬁBIén? or H&ﬁf‘temperature

ref I mrersing the arti cl in
Theprefatred mathedsdlby lrfchéieﬁh@ steg tthqn eantagding é'ftﬁ artigle with

r{a ?g‘\%ﬁydﬁot \ra\ggﬁ{nati]grp?e&%lt O¥ddteo mgr@?eré’ély BP @xposing the

precedi ng |1 rston s
aptroﬁ o sivent aparis sistngdrdm ﬁrethcmbomog isotvenfreseciatast Wlthl‘th‘@ first

erred net hods t
Batiofed Tt see MG APertlslfis BLeahodtdibr ne soivent
vapér @i @}‘é@?ﬁclsowemtaum prafersad embodimeatse tl'eebaryclbynay be sprayed
XPQ to sol vent vapors rising from

Wé’lﬂtﬂ?aﬁe{cfﬁﬂwf% AN ociated with the first
nent jteneshtbmpRited tiat AuLBrous Vasetiscdrar iabéy of wepok tegrieasing

* cEHIRTE A ABARRR (0B AP Wb RS Rr<sEh Helgpspone

SBRPIESE suehidquibntdnit bh@ tts 9pkragbh |sbcﬁ§<ﬂ6§ecf Ib)ﬂaherllkeﬂfét @g.in U.S.
It is contenpl ated that nunerous varieties a/

R NaroRBSIa L euurinis INGom B eraP ey IR S o et dl et
dl{bl&%ﬁ'?ﬁ %hbﬂme?’\btté] lﬁchﬁidérﬁcﬁlmg SRhPRA Sonfaiing 8%BWBHE

such equi p and its operation is disclosed b
cfgnmqsltlkagr a @[eamsumprfO[p@talQ@g chﬁtlllemmvgnt@g gvagqrgse tar,and

ﬁelj %%ﬁpéﬂj@ﬂ lItherel n by reference. The equi pmant

|sc ose i ker et al includes a boiling s
f or dJoatpresentgleaningimethods meialssi camptise£old @eaniag IﬂJWh'Ch the

Larr(ﬁggﬁg'rar?{éﬂgll d%:lﬁ'steF Irhdesafliy gﬁtﬂﬂj@d{ﬁw&tl&?@ﬂﬁé fsent

ary equipmen esent cl eani ng
|maédmod sndeyambieot conwpmi tsmpecdturecnoaadmpng or wipgldi urider such

ont anj nated article i,s e'tﬁtlnsbmﬁ{ssed in the

qqnm i9n% BH3a9% PLsmis” ?m%ctiﬁ%%kg

FLAMMABILITY REDUCTION METHODS

According to certain other preferred embodiments, the present invention
provides methods for reducing the flammability of fluids, said methods comprising .
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i nvention under anbient or roomtenperature conditions

or wi ped under such conditions with rags or simlar
wobjeos®izoaked in solvents. 30 FLAMVABI LI TY REOICI100MM033874

METHODS According to certain other preferred

enbodi ments, the present invention provides methods

for reducing the flammuability of fluids, said nethods

adsing 2 §pmgouqmommwgmpwmm'9m@3e'¢zﬂwd The
fRthasi a‘é@&'&?ﬁéﬁ&v ﬁ arfyBTRASHE 'r eocgf c{gﬁkf‘rlwtﬁg able flui C?s may

|nvent| n to sal ui'd. The assocl ate
b reidueed aegordingitel ther @rﬁg@tmveotlmarﬁmr%amp@nwaénmamhtus

Xcm@% \X/lﬁﬁﬂﬁ&ﬂ @ﬁ&fgé m%ﬂggﬁpé BxidBenhAsERth a)d %BI’CH%PDOﬂS and

r exanpl e Ity assocl at e

hydedrasizons: nglusing: b1HG4524, | 1ahiriflusrotans (HRG-d43@kbons

Gy BSAFE0, pobebyddine ko2 e e can o reduce

z(ddﬁcdirmzyo thp ipogremé invieptiem &or tbxetmmppsearuj thenprelsemtsineantiobea

EHaEE uBERek Be Py B SR A P adihu el 39 apureo
viagny staadzrd camventiodal test method| e ASTM E-88¢eand thedike.
as neasured via any standard conventional test

met hg&y %Sﬁe%&%&%ﬁh@%}eseﬂ@oﬁﬂ&r{ds‘iﬁ comfpobiti¥ns may be

suit e anounts of the present conp ounds or

asiedde redusgdlammaniity ohaduig Q@M@éhﬁ IPEefeabinvERtoro As vill be
I
LGRS 0 B PP SRR Al by B o

ni zed
enithedlegréd todmpieh the subjéct figid is flamenable anshtheldegrkegtosrhictoit is

éﬁ%nr@ﬁ té Fbeduig k?l‘\d%gérpe 8H l@ thér St gﬁr[fﬁl%lﬁlp?&grrga ?n}%%grn?&é e

arh@mi@f compogrt oacommsaima@edéuﬂmﬂamable fudelswfectlve to

0 u ded to the
%@%S % lﬁtllr{H)@u F%%@@ﬁ?ﬁéh &Igr%ﬂ}%ﬂder the resulting
fluid substantially non-flammabl e. FLAVE SUPPRESSI ON
METHCODS The present invention further provides nethods
of sUAlAME SURPRESSION MEEHODS 20 net hods conpri si ng
contacting a flame with a fluid conprising a conpound
or ddbegussentinvestion fsther prawigdesinmatbeds ofrsupprassing a Barhe, said
@gﬁ&ggglﬁ?ﬁ\gﬁs@g@ﬁ@cﬁﬁgaﬁgﬁ |ﬁ\'§3ﬂw}’i‘”cbn1ghgﬂﬂpos fBBund or
cdmposifioasathe present lnmntwayAvh»eStstab@mdthope fiorexpntantidg thesflame

Ve e S Bor b S

pr’eeent&wémntlogma&&)dwwreyed pbhmsieamd theMlkaor‘ittheHmmH tor at least a
%{\%ﬂf‘hﬁﬁ%ﬁl\lé Féﬁ}sg{e S:pﬁ@rs}%ﬁ LT 'sgtr%f frblll.%‘lt of the teachings

158¢BiIRT o8k ONsKiPIn the&arl Will bBee&dig BN tol Au&pbhiv@fety 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 field,
must be sterilized prior to use for the health and safety reasons, such as the health

15



10

15

20

25

30

STERI LI ZATI ON METHODS Many articl es, devices and
materials, particularly for use in the nedical field,

waomnsmibe sterilized prior to use for the heed1t/hSHNS033874

safety reasons, such as the health 15 WD 2004/037913
PCT/ US2003/ 033874 and safety of patients and hospital
shdbdrety 01D aREMS AN HodpRdl st THePrbasat td@hh@ﬁ'ﬁrdﬁdes methods of

sterilizing conprising contacting the articles,
stevizingsCAPPTisG EPRIRCNg the agiclas; Aeviees g material tehepdeniiiged with

Qngoﬁl Lyle ti] ﬁltlc{]m@f tR Fé?s@ﬁt ih{Ri3h! @mh%ﬁo&@hﬁ@@% either

vv-te erature sterilizati

hiﬁhnotpyv telrmpafew%nsﬁenwommmm . Inicgrtaip enahasimentsr kigh-
AL A SRR PSR 3A8D%4 Bich, hbliggor ASksfiobe
sterifred 40 achad fluidmomprisinga conpasidi dranomplositios of thesprasent

e 3 BhneBa SRS ot o 2501008 48 270 brd BN
Jutstantiathe sealedohamben Meqirggesgre\:taalcdleyecsomiplétee&:sulaMn less than

bo 2 hours. However, as ,plasti
St ous o P iR S EE e, Sigrepastc SAfisand Hietticar
gorhperients] canndt witrgbaridesten mightepepdidres efdireQuire low-temperature
| ow-tenperature sterilization. Lowtenperature

gealizatienat i on of the present invention involves the
use of a conpound or conposition of the present
i nverkoveteraperatureaieelizatign of Bye arespAtimention ryolves thepwss of a

ng un-Brtﬁ" db?rﬂ}&%gl%ﬁ%f He ﬁr@@erﬂﬁm%n 'af‘%{ tHhp&a Jf‘%‘%’)g #6m about

I ned her common chem cal st erl

1QQ;thapqq:g209 dr-  Eheaspneounsistpf m@@'eggntd@ve\fr\g@ may be combined with
SEPELIR0N Shombif LGRS HARAL 1o Chlafiold Suf{icHd B 2)

0zone rese
formeldehyde, hvdr@gleo\pet@«qfe mhloune dpixile| Bnd azmrtmtodbrm hesterilant

ferably at |east t wo- st
FortiRR go@étﬁ%btré%n WVEM st ant i al 1y sealed,
f ti the first
01 he Uik B e e oo & the BraseBLSHan S esebly ot least
§hecerp ;ﬁacbwmﬁﬂeu m saabst@rﬁtrawbéaeb qsr&feaétﬁy BiraigRt chamber.
{92( %E cha n@?ﬂ tﬁl hen evacuat ed, f
HRHE Sigp (1A $ten bzagoq 3@%%%%'0&9&’}%5‘9 foncﬁ%qﬂeg@nﬁgmapped

antﬁsébefrm%lbl@ babs ane Fia&ed fFEthe @hBmBER OAl [EBRES evadudtéd from the
preferable to inject steaminto the chanber to achieve

@amt&r&y.m@m@waﬁw anhperpapy by dﬁpk@fi@ﬂéb‘ﬁ irfwitgrsteanauin
et BmBO8iente s pitErabe Buifoct shedtd iR Bt o befteve o
reﬂat'rvedumtm thatoranpes prederably feom about39%dtesabasd 7%, SSuohe

Hﬁ’rﬂdl fg%g%étys?‘%hi fﬁ%tsé}éf l{zﬁlﬁt@fecﬂfeg\rce?rggf{he %éfﬁant whnch 15
mirdducegdhtot the chamber after the desired relatlve humidity is achleved 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
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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interstices of the article, the sterilant and steam
are evacuated fromthe chanber. In the preferred

W@ emanslost ep of the process (the aeration stepyCT/UR®03/033874
articles are 30 aerated to renove sterilant residues.
Renmovi ng such residues is particularly inportant in

ARG B bR RroRL A 8Bl Py care k8" Hypica

FrAlidISP008¢ 2338 dde hinvashés tantinualub yerationt and a combination of

ds_of th  Tvni
GETRS: BA H w8 AP AR Plose S AR L EBIR CBERSSs alaRelib e
Eanttiar for, a relativelycshioet pemiot Ofor eiam;blla £12 minutés) anidrthevimkroducing

is a batch process an sua LLses evacuat in
ipat atmﬁﬂgeéfc REPSYC O éﬂy‘e@@l{@%ﬁg‘ ﬁér B‘& CYElg s repeated any
RUABSH oF timb3 URtinteatasirad eerhdvadh of stefi Ieduls iagpiePedi Coafinuous

e Dercaly BAERG® HipourTRBE oLk Rniet P qdsof he Ehamber

stebinef dxré\ﬁiﬁg\nadut qﬁroagw éh bafét onheother ¢rie. of@wthmmy
aeration t |ca i nvol ves _i ntroduci n alr throu

appldng gsli a§par@ tefthq Aetledn Erasuently, e RIP&SH eﬁgaf?t
gc%blh&'i OF‘Srhe)@d?n;ﬂé'té @&m%ntéibﬁrdﬂcﬁ ﬂvoﬂé&%e‘%rﬁﬂﬁ@ #HM\AdEHRS and

ying a slight vacuumto the outl et
thlea@m@qratyon the two approaches are 10 conbi ned. For
exanpl e, a common approach involves performng air
washes and then an aeration cycle. EXAMPLES The
foll owm ng exanpl es are provided for the purpose of
i || uEXAMPLESt he present 15 invention but wthout
limting the scope thereof. EXAMPLE | The coefficient
of peTHeofohewiog eé@taa)esi e prawdedeos thiel purpeseeftibustnatiag thegpresent

PuppisBui WRBE e HY BRBE By nami £ “20 o1 11 ci ency

of a refrigerant in a specific heating or cooling

cycle inv%{)&lﬁﬁLE aporation or condensation of the
refrigera rlgeratlon engi neering, this term

expr eﬁﬁeeéoem&iawtroabeﬁomﬁamsqcmp) i uhigersally accepted Measure of

ene p |ed the .c ressor in onpressing,the .

oA HRBloTnca. E5Parialy el ThsPLrRen o) ECBIRtUS g modynamic
afiieidRty 6f a reiAGEraAUING sgeeitinagting or|C7<deb‘Vih§i @ﬁcl@ﬂﬂow’ﬁg\/é\ﬁi@&ratlon
sone neasure of the capability of a npressor to

pueRNAgNaatian: ofdle Eﬁ‘f" 'Qﬁ!a[‘t flBF efﬂgy@{}@he(}gjn@ﬁfg}g{ fhis fqr@v@xpresses
frial 2tiQ b Gl reﬁa'ggrguon t Ehé%ﬁl#%y wwéa bysztha.f esmaréeesp.hf Ne

conpr essor, rigerant her capacity wll
demnpressingthe varas| iThg C@pawyaafuawrgfrp@m repragente thesameynt of

géllng?otr 'hrelgtu%# ]pFdeaes Jrﬁ'if rbAGESLImEme3RER dfithe %ﬁétﬁlﬁi{ Bfa

ond ons i ernDd nam c properti
compressor to pump quantmes of heat for a given volumetnc 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
example, R.C. Downing, FLUOROCARBON REFRIGERANTS HANDBOOK,
Chapter 3, Prentice-Hall, 1988).
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the refrigerant using standard refrigeration cycle
anal ysis techni ques (see for 30 exanple, R C. Downing,

WO-LMOROGARBON REFRI GERANTS HANDBOOK, Chapt er BCT/US2003/033874

Prentice-Hall, 1988). 17 WD 2004/ 037913
PCT/ US2003/ 033874 A refrigeration /air conditioning

cycl eAggfsigeration /4ir Ooﬂdil&ﬁ\[l:r\g‘lﬁ}g%t §h)1§&en$ Wemtaeﬂ where the condenser
enperature is 1 an e evapor at or .
TR G e sttt 3801 2l hABRIOT (oTpeTalg | akaut-afFander
ROMINEAS SdePlropictddniprésyiaH WS 8lcohprésof MR SSraperaturelof about 50°F.
is determ ned for several conpositions

F. . .conp
g%%{%é?eg?f&'&%f SE¥STRY CAMRAREIONS of isRresant inveptior querra range of

aﬁﬁdﬁwépﬁﬁ@b@ép&ﬁtﬁp@n?éiéﬁﬁem reBBRéd ROTdble MBOLRK, based upon
bel ow, based upon HFC-1 34a having a COP val ue of

HF§0134a haying.a GO ¥alye off.00, acapamty yaleefH0Qand a discharge
§ hfike!lp1 B °fL75 OF. TABLE | REFRI GERANT Rel ative
d%“?‘?@ ative DI SCHARGE COVPOSTI ON CAPACI TY

TEMPERATURE (F) HFO 1225yelABBEIQ. 76 158 HFO
trans-1234ze 1.04 0.70 165 HFO cis-1234ze 1.13 0. 36

A0t Ot 68——1 6~ Fhis—examph
i ' ofhteﬁ%'vﬁlcgperred co%‘@ﬁ’g or |u §f§ ARGE
i b d M cgnposi ti ons each h S ¢ e i %%)ATURE
3

fficiency tham HFG-1 34a (1.p2, 1.04 and 1.1

cohb& t2P5%e 1. 30) and.@%he conpressal.76si ng fhe presgnt
r dFO tersatB34z6 ONPOSI HIENS W produge di scharge 1g5

[ eapeicp- W aze( 158, 1o 3nd I5p conmgBgd 10 15 175)355

' HEG $2 NTageouy gg NCe SOCIT Tesyht Wi |'rmer$8
frrenance—{Ptro60t :

The m scibility of HFO 1225ye and HFO 1234ze with

var i oltgs erémplgeshatisdiat c2@tainudfithe prefarddscdngisdudds fdMese with the

e 5 oy e 50800
12d)andpbol § edrparedeo dl00) ahd ¢RAGmprieb sor(Usimdine @hedent refrigerant
g%%é%%ﬁ ! a;v'yig Béq(at.{g?fdgqrcp%%gég_e%éga?ﬁg (¢ ?a”qeg‘ and 155 compared to

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
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 Oil 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
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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6005- 100). For each refrigerant/oil conbination, three
conpositions are tested, nanely 5, 20 and 50 wei ght

w@etogmsmo1df | ubricant, with the bal ance of eackCbes1g3/033874

the 25 conpound of the present invention being tested
The | ubricant conpositions are placed in heavy-wall ed

gbass atngt}ﬁé tubb8%iré H%Ssea"l’ércﬁ Tﬁﬁ ALRLHE thdrButiitb réngafff t?é%

conpound 1 n accordance W t e present Invention
eaviEDMEial/ deTdes tRCEMUSTONE? 0B8BITY is varieddT onaaquthéO°C to

R APRGRGh- €A Vaial ISR IS ey o mace
foritoe existenge pbang pomoreblinuid pisasest dn a task where magghihgn one liquid

g;g%é Ris¥Rka; thé! it Q@lre %q'%§5H@J fo%slm%s vy tng case where there is

ents are hade exi st ence o one
lonly.dne: quhms;mase IdbsawedstaevmnEMe isneaortdmm bevaiscibigli 19 those

BAERE e 3RS T o Bl Rt o GBS o B Wi rgses
bamylr@m'&yl aedry $rhal| mlwhar taelrmxmwisrrépme_tdétottﬁ partially miscible.
ose er. { I qUul ase WwWer e, .
Cheor TS PORBIVIRRE v RErEres Bl tipats MeTedudoSE ha miseiote in
alkested pmwrtnsrmlok/ervmb lermre temperdtareltafge, excERahatedr the HFO-

3287 pfured it Bolel nor SVl iralipsban it oS founang be

ﬂhrlmsfcﬁﬁé Qﬁbrﬂh@mﬂdrﬁtﬂlﬁe e of LsoeNtd L3D° Ceametb%tﬁa%auy miscible
X t hat for the HFO 1225¥e m xtures wt

B&‘P 3‘59%??5?@5%@&‘&50 weightrercang eprgantration of e RAG fromffwerant
bAd 60, tRE RfidelrantivRs nﬁlﬂﬁret WADRE %ﬁdﬂé At 7RP@Eit Rbs ngggble from 5

to -30C'and to be partially msci over from

weight perosot hrigamt lrpr&frmanté@ A6 aveighiPeeaenb lubtieent i fiigerant.
refrigerant and at 60, the refrigerantl PAG m xture

was mscible. At 70C, it was mscible fromb5 15 wei ght
percent | JB¥AMBRE 3 n refrigerant to 50 wei ght percent

| ub T

of ¢ nei GprhBatly bARE Hohpereht Sfibauils SHR EATR}oRp pltne
prmehmvemtwemntmmwmbndam bilshwhiteaini cogtacit ivith \nhati(ajle used in
Felfbgtobid afEbRTotig Syl Gl BSES® ColRpBlinfing gonaitons
owctindrerseveneutbén ererfousdiremeny tedrigexatiorf anthair conditioning

%\EEI c'aggﬁsat' on and air conditioning applications.
um num’ copper and steel coupons are added to heavy

wal | e,dlughmms ddpbesand dtesl @upLRs afe Addedas %e@ﬁﬁﬁdllé@glbb@tubes.
fgube Z '5;1 déf;';\re t hen evaﬁ,uat ed and one gram
W°r9é?'i"FQ PhAre addeddadie tubge g bbegae fan wzﬂceatgﬁ and one
g?@ﬁ‘oﬁﬁaﬁ%@ﬁtf@éd&fhﬁ 'Flﬁﬂ@bé@ reVpit Wb aﬁ%@h‘é@%@ﬁs\‘oﬁbﬁe week
made. At the end of the exp osureperlo the tubes are
and visual obsewatlons 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:

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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renoved. This procedure was done for the follow ng
conbi nations of oil and the conpound of the present

wo ewensioon: 30 a) HFC 1234ze and GM Goodwr enc hP@BGsmi03/033874

b) HFC1243 zf and GM Goodw ench oil PAG oil «¢)
HFC- 1234ze and MOPAR-56 PAG oil 19 WO 2004/ 037913

) LG 1738 g R e PA ot [ In ol | cases.

e - e an ) oi n all cases,

théPe i iﬁ #%1%}'9 ea@%@%'ﬁ -PfehrG@plear ance of the

cont et ¢dse NReret iy Hﬁnlmﬂﬂbﬁadg‘éqh@ﬁ’é 8Spdabaticel dfthe contents of the

refrlgerant co ounds and conpositions of the present

ben\ Bigtindicatgs H\aéf@oﬂe@'g%a'a&em@ynd@ and ePrReSHIiANS ofttee present
AVENERPRR! stile chnﬂad‘t %fh' é?t%@r !'ng g%ﬁ Qn@bf:pﬁé?%ﬁd alﬁ Nefigeration

systens, and the ty
apgtair y:oﬂéme@ng ﬁyﬁtﬁmée%ﬂd thedypgs Qfdnﬁmgtlmg oilssthet anedikely to be

I’Hchﬂle%%? IQ&\J/(S%‘P%M&Q%& #1@%% E}ﬁﬁ %81:9( e@rﬁ%@%h lﬁttﬁ%%u%é s of

gysdemgded to a heavy wal l ed glass tube wth nineral
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 r GROMPARADVEIEXAMPLEser vati ons are nade. The

i qui l,ac |nd|ai
t her BT BoBoB S SR8l LdohE afe dkied 18 Biparinag ol uve
wme ntindral oiCH® CECatRlamd heatad faridnehveesk dnesetcofasrm Ex@@iple 3. At
ARG oL TR G e
man‘pofﬂ'helhqmﬁ cogtdﬂtseanerc&sebnledltﬁmlbrl]avk ||ﬂ6ﬁ;%ﬁ§g5ther<|a is severe
ni ant etter stability with many comonly
§%€° qﬂc} cﬁ“‘?ﬂ‘@"'ﬁ?l@“& UPe wi del y-used prior art
r ef r i QRCaIR arlauhinief1 il have RBreRdfbreCsBM tAacbMBinalidn WQ:hmce in
2004/ 037913, PCT/ US2 83/ 033874 WHAT IS CLAIMED | S

Waf¥ §NgeraRLsysterns Apd aethogs. J&%rﬁ%ufﬂ@gera@éymapomwsand
E61ApbditisHsO 8t thePresiint MMERTBPpdssess significantly better stability with many
commonly used lubricating oils than the widely-used prior art refrigerant-lubricating

oil combination.
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XCFZR3_Z (1) where X is a C or a C3 unsaturated,
substituted or unsubstituted, alkyl radical, Ris

wo pbepzrdent |y A, F, Br, | or H and z is 1 teCBUSHa3/B3874
heat transfer conposition having a G obal Warm ng
Potential (GAWP) of not greater than about 150. 2. The
AT 1S QLAIMEDAgAPosi tion of claim 1l wherein said at
east one uor oal kene is a conpound of Fornula Il: R
R~=CR R (Il) where each Ris independently O, F,

Br. | A@katirarsfericdnipesiibn ¥omprisimgCRF2 and n isO or 1.
3. The heat transfer conposition of claim2 wherein Y

i s CH®) ayleastpnefigroglkenessfeFormmtdbsi ti on of claim 3
wherein at |east one R orydhe, ypsaturated term nal

carbon is not F. 5. The heat” transfer conposition of

cl ai nwhergheised G2 aft a Coddnsatirater, substitwted omgnaubstituted, alkyl
term 0 r f.er It

of ol ‘ARlcab R oaberdently GHES BRI H % F 1531 pAG HelaPBanster
c onpoganpasitionfhayingi G bahWlasmingPatent@F 8GWR) ofl nbsgr@ater than

8. Th&t(_p?qgot ransfer conposition of claim1l wherein

said al°1east one fluoroal kene conprises at |east one

Ret r aTheubeatjranpfen eofplbstidr28fglainD1 whbeeimeaitl at femstbes

(tion of _claim rej aid at |east one
ﬁ‘?{fg%g%'lt'igne fﬁr°t°ﬁ{é’P“§%vP\‘rEFP§%‘ga t | east one
pent af | uor opropene (HFO 1225). 10. The heat transfer
conposition of claiml erein said at |east one 21 WO
2004/ 037913 PCT/ USZ'@OS/\(l)\%SSM fl uoroal kene further
conprises at | east oﬁ f i uor opr opene (HFO 1225).
11. The heat transfgf conpositi o) of claim8 wherein
said at | east one tetrafl uoropropene (HFO 1234)
conprises at |east one conpound in which the

UnSalt Whgheadit Y HabpdiRiehlyClas BRqlorfpr @ than one F

substi tuent .

R is (CR2)nY,
Y is CRF;
andnisOor1.
3. The heat transfer composition of claim 2 wherein Y is CFa.
4. The heat transfer composition of claim 3 wherein at least one R on the

unsaturated terminal carbon is not F.
5. The heat transfer composition of claim 4 wherein at least one R on the
unsaturated terminal carbon is H.

6. The heat transfer composition of claim 2 wherein n is 0.
7. The heat transfer composition of claim 2 wherein Y is CFsand n is 0.
8. The heat transfer composition of claim 1 wherein said at least one

fluoroalkene comprises at least one tetrafluoropropene (HFO-1234).
9. The heat transfer composition of claim 8 wherein said at least one
fluoroalkene further comprises at least one pentafluoropropene (HFO-1225).
10.  The heat transfer composition of claim 1 wherein said at least one
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12. The heat transfer conposition of claim1l wherein
said at | east one tetrafluoropropene (HFO 1234)
w@engisms3 essentially of conpounds in which tPer/US2003/033874
unsaturated term nal carbon has not nore than one F
substituent. 13. The heat transfer conposition of

cl ai rrﬂtl@'oatkenelfdtth%&bdmﬂﬁsés%tﬂéaé@%ﬁe pléﬁfé‘ﬂ@éﬂobﬂfpﬂéﬁé‘(ﬂ?o 1225),
rJ| Eg% % ? r ses._at | east one conpound i
M s Feat i e somHoaion of Gaim Badhersn ot & leadonone
F substiafluemipropkfie (WF@)—’HZ%N) cbmPRSELA IETRAS IcbhPBURS in which the
claim 13 ,wh ' s | east one pentafl uoropropene
(o, wasaiaeeleftpal GuBomheanotmere ang0a FaSHaRL o
tike umﬁehuammfér%mp@aituoﬁ ?f Bain hwn&%.n @Efde#lé@ﬂ oRE¢c
FSUth} nt. 15. A method of transferrin eat to or

from gtee 'H?r&PEﬂPeBSWF@oWD sPRRsts &gsﬁni@lhaof geRaunds in which
Changfhel Uhsatdrhie@ieliks r&%rtﬁfn rFa%rr{Bt” re 1h%ﬁqé: A et()ét’tt)Jent

wher e is a C2or a unsaturat
dds ubIt"? he?fetﬁﬁnséﬁrwympomagn @éclamea@ WhRréis saidcd peastione | v

a, Fpeﬁéﬂudro%g@@%%?ﬁ%Silccfrﬁpr?kes]aqI a-ggggggé{ns&nc;m which

claim15 wherei d fluoroal Kene
unsat theatnsaturated terminal carieorhasanait mpre thamanesF shbstitwsrs.

g45lig$ﬁér hg@ﬂh sfef m&BSflﬂgr‘rin Bﬁga%ﬁ %ﬁ?&dﬁg? ghaag eaaﬂ 8Z is

ef el
subst meéﬂuor@mopm (HFs@t12Ra) mhsisltsaesaenahllyuﬂrcbn‘rpouﬁd@ miwhich

F. 19 f. l.aj 8 rein.at |east on
Subst e R pUERO ferRind BteBln s oF oef o ke sueiueat
5. Thmetmmoﬁtrmfsferhﬂg geétfao\dn €oni mﬂm\%@ bad{-eomplisih causmg a
radi c t of ¢ 6 erein Y Is
and ﬂasezc]n Jgfmgﬁu?fga‘ks'é? © é@rmu Foamabl e conpri SI ng
a polyol and a bl ow ng agelk,RgonPrising at |east one
fluor For where X is a
2 or\ﬁ@é gf ﬁr?séf ﬁgounsg&gﬁept gﬁ@éﬁ‘é?a fhunaybstitutedeglky!
al kyl radrcal;ileeeth R lerIdv‘epeﬁd’@ﬂ@fmeFtE‘}r}é F, Bind 4isqftol.
d S WO 2004/ 03791 PCT/ USZOOS/ 033874
T n upagtyrate
?@ Zﬁbe 'F“S bq &'GEB yaereigsaist flugraalkeneinglides a atgrated
bl ovwmgnmgﬂmrb&aﬁa@nﬁw@hﬁbre\&ﬁéﬁbﬂs FrAbsmuEA (GAP) of
‘Wt g_f: eat er than about
he method of claim 16 wheretn Zis 3.
18.  The method of claim 17 wherein at least one substituent on the unsaturated
terminal carbon is not F.
19.  The method of claim 18 wherein at least one substituent on the unsaturated
terminal carbon is H.
20.  The method of claim 16 wherein X is a C, alky! radical.
21..  The method of claim 16 wherein Y is CF; and X is a C, alkyl radical.
22. A foamable comprising a polyol and a blowing agent comprising at least one
fluoroalkene of Formula I
XCF;R3.2 (1)
where X is a C; or a C; unsaturated, substituted or unsubstituted, alky!
radical, R isindependently Cl, F, Br,lorH, and zis 1 to 3.
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24. The foamabl e conposition of claim22 wherein said

bl owi ng agent has a Ozone Depleting Potential (ODP)
wo@boonos79gx eat er t han about 0.05. 25. The foanmaPtBUS2003/033874

conmposition of claim22 wherein said fluoroal kene

i ncludes an wunsaturated term nal carbon having not

78I e H‘h@lfoéhﬁléblé:cémbéédﬂﬁiéﬂﬂalmzﬁz whe@ird Qé’r%w“ﬁ’ng agent has a

conmposgji tion of clalim 22 wherein said fluoroal Kene

i ncl ubptRbahWargping: QI?'&‘!%&GV‘éCF)rﬁfﬁIQF greates dramaRpubd SPeast
Qﬂe SYRE fddntid c@rﬂr&i?ﬁodlé‘ﬁﬂélw p3) @Here?r?éamj B@wnﬁ@?@é’rﬁ ha$ a

H 27_ A closed f oam conprising a po
f or rrup&PT‘%QePW&‘FQl&PW@“a' (S0 af gpot Q@@tﬂr thamabpubpcﬁﬁ ng

Qge nt Tﬁé’ ?G%Vrﬁa%gé‘ gor\f';\lﬁoén?&iéf i %Hﬂér%ﬁ{ g&' ﬂu&rfogl'l:@ Ew&ﬂndes an

unsa
s ubst um%ﬂt@rates# teuwgalbzarbcnruh@dng nbtkmbre thadiooalF, substifaefR.

Eg | n?lff?o?d%‘f’ﬁﬁbtlé ¥or%osnﬁ:oons&;clalh w H,EI?I in %%d BB‘?’)‘?SII&@% ipcludes an

am prem x €O i on ‘co
bl owi wisalgretad teomipali Qarlu@ ard af leasttonersubEtituentaal thenmsafurated
For mujy ll (I') where Xis a C or a C3
unsat urated, substituted or unsubstituted, alKkyl
2adi cAIclqsadh:elRfoa;n cordprsingl apolynetifoark forBrulatIonOhcthuagd blowing

f f
2 ndodd: 9 B3uila BB RRmBrving ATl B s g é@e%r of Foitua I
conprising at |east one fXCRR3alfene of Formula I:
XCFZR3, Z ( ' c2 ) turate
subst VGECk ot Ce REa e st atedpibaTus it s bsbi.
I s i nehelfpan daoh Ryis MdepEnddtitly G1, PYBHI 8PH ahdiSisd tha. 3
ég l'ggz net hod of cl aj.m 29 wherein said fluoroal kene
'C

Qan pr ‘?JWé&PmPaF'@a" CPORPRFiRGPOlyal #ha Riwingagrnt comprising

nor e &thesstene fliofakehk bE Fdrmuidl: A cl eaning
conposition conprising at | east one fl uoroal kene of

Formula |: XCFZR3-Z (1) MHeRe:Xlis a C2 or a C3
unsat whéesdis OP8f 4 wttﬁ%aﬁfrat‘éﬂséi%%hhéﬁ ?rduns%hgythteg alkyl

radical, R is independently
i s 1 fegical eagh R imiadependgnty @f F, &Dn'rmé'i andpishhtd dg a

§b obah mksy 39‘0§r@_|_§ ég%#g ﬁo@%y@fad&ﬂ{g 8" FRbMabk h%po?sﬁlon a

WO 2004/ 037913
blowing agent comprising at least one fluoroalkene of Formula I:

XCF:Rs., (1)
where X is a C; or a Cs unsaturated, substituted or unsubstituted, alkyl
radical, each R is independently CI, F, Br, | or H
andzis 1 to 3.
30. The method of claim 29 wherein said fluoroalkene includes an unsaturated
terminal carbon having not more than one F substituent.
31.  Acleaning composition comprising at least one fluoroalkene of Formula |:
XCF,R3z (1)
where X is a C; or a Cs unsaturated, substituted or unsubstituted, alkyl
radical, R isindependently Cl, F, Br, | or H, and z is 1 to 3, said heat transfer
composition having a Global Warming Potential (GWP) of not greater than
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about 150. 32. The cl eaning conposition of claim 31

wherein said GAP is not greater than about 100. 33.
wab@408®ani ng conposition of claim31 havi ng aPCTEs063/033874

Depl eting Potential (ODP) of not greater than about

0.05. 34. The cleaning conposition of claim31 wherein

sai d fddiene@l kene includes an wunsaturated term nal

carbon having not nore than one F substituent. 35. The

82 eanThﬁgcle@mg§pmp@ﬁtl@1 okglaim3 Bwherein said GWPds not greater than

fl uoré@i i ncludes an wunsaturated term nal carbon

and at east one substituent on the unsaturated

8% i The cleanipg goinposttiorsef claim@t hadng ain QzearibDepleting Potential

cont qﬁﬂ# oigyeri sing contacting

said arti’c fgfo\'ilpﬁ??é;rt@%r{n%tg%ﬁ“ on conprising at | east

3he fTheocleanike cempasitiere oiclgientwhetdin Said flubmalkene includes an

substinsgiretes e Sanseltiorthae ftdyore HETPALF ALBshtyent
_B}ﬂg e mdaamlyg Cbmp#siti@r of dlaior 3Hwhareih salg flggrohtkeae irtludes an

ot nsataty EfhMeithe Fifaeast DesyBRiidRoRRn gpsaturated
nor e tehAinabeerbén BUWSE i t uent 38. A flane suppression

801k et SETRASS B B RamuratSrofban s oTop iegro Contacting
unsatssigbeidle wmbs%bhpbﬁﬂombomcl'aﬁsihgbt I%dét&ihe fRlokdAIkene in
F, Br, or H and z

radi cal , & IS i nd,__le endent |y

is 1 3G5Oordance wit alsuppr essi on conposi tion having
a G obal Warm ng Potenti g{cg RPYof not greater than
about 150. 39. The flanme suppressi on conposition of

cl ai iRgerhisratnosald U@V‘Uf%ech&Pbs'gtkltﬁdtférunﬁ%ﬁﬁltla%@kyl
100. réercauThs@ id |h6§er§déﬁw esy. @p, l%?rm%ag[)gﬂ 18 gfs. ! cl a' m 38

havi n Ozone [ et ng pOt enti al
feat e mﬁﬁwdagi@!ﬁiméecy@erwn sam@wpdh@%mpbde%gn @lnsaturated

¢ Oma-ghﬁuhgﬂcé?ﬁoﬁ héwﬁ% A&t MO R oﬁQ'Fd%fbls epel kene

i ncl udes an unsaturated term nal aV| ng not
%r e AHlame seppressign seompasition comprising at least one fluoroalkene of

Formula [:
XCFzRa.z (1)

where X is a C; or a C; unsaturated, substituted or unsubstituted, alkyl
radical, R is independently Cl, F, Br, | or H, and z is 1 to 3, said flame
suppression composition having a Global Warming Potential (GWP) of not
greater than about 150.

39. The flame suppression composition of claim 38 wherein said GWP is not
greater than about 100. |

40.  The flame suppression composition of claim 38 having an Ozone Depleting
Potential (ODP) of not greater than about 0.05.

41.  The flame suppression composition of claim 38 wherein said fluoroalkene
includes an unsaturated terminal carbon having not more than one F
substituent.
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24 WD 2004/ 037913 PCT/ US2003/ 033874 42. The fl ane
suppressi on conposition of claim38 wherein said

wo bawanamikene i ncl udes an unsat urated term nal PCEURIING/033874
and at | east one substituent on the wunsaturated
termnal carbon is H 43. A nethod of suppressing a

o TnEEs Suero ot el it eyl e Brasligre

one frhdkﬁdesaé%mtwretedaemnaia:raclmmamd‘laﬂeasmlna substituent on the
XCFZR3 ere or a C3 unsat ur at ed,
subst“\”?ﬂft“é?féewm%ﬁgmopuﬁ d, alkyl radical, Ris

4depemaeiid of sGbpreEsmEh ﬂakneocod'rbr@'nglla{zplylag 1o atdeSst apbrtion of
The net hod of cl] aim r oal

el e 85tHR SGAS LR P SaureRtof e et BeH SRRJCR aspe o

nor e dchafiafbe with Febatlatiuent . 45. A conpati bal i zi ng
conmposition for inprovi n?(‘ the coppatibility of a heat

transfer fluid and a | ubCEahez (3aid conpati bal i zi ng
CONMPRHdrb Xis “a%ﬁ §C? Gné’dturaltéiﬁ%bétﬁ@te& low Qhﬂﬁishtiﬁ&i @fkyl

Formul a I: éﬁcere is a
unsatradiggle R issngepandepeChF. Brd 96 &t ﬁﬂﬁ?éﬁﬂ t%1F3kyl

@d' Cﬁ'l'e’ rg&h'oa of EQﬁﬁQ@‘dﬁ'@‘élM sSld ﬂd%roé?l(ene' inQLd&s a0fsAurated

sai d onpat 1 bal i zi ng conposi tion having a
GI obatemvaalrﬁaﬁ@orpm\@mﬁ netimere\ipgn ene figubsiifHent er t han

?ff’OUtAicg) tBalizl &Mbha}fdrz'nﬂﬁoﬁ gptﬂé' Eérﬁﬁatﬁflhty tof a heat

aim ereln I's not ‘greate t han abou
100. teansfertfleic anghat lubrddank i said compatilaliziog compesiipmcemprising at

o e SRR AR S o0 (2] () ), o

_conposn tion of claim45 MGHBen(l3ai d fl uoroal kene

e SR L B e BBk SR Rl o

conpaaticap R ¢ indé@ertedtly Gh € 8r,1 s, dinfllzien daBkeaid

o ot bbb R B O REP el e or o

H. S%reéteh’&td'nmb(ﬂi1smerl lizing an article conprising

1(1:60 nt a‘lgr}eI Q anatlbahgrngtj Icccazmy(ioé%on otal claim 45 wherein said GWP is not greater
than about 100.

47. The compatibalizing composition of claim 45 having an Ozone Depleting
Potential (ODP) of not greater than about 0.05.

48. The compatibalizing composition of claim 45 wherein said fluoroalkene
includes an unsaturated terminal carbon having not more than one F
substituent.

49. The compatibalizing composition of claim 45 wherein said fluoroalkene
includes an unsaturated terminal carbon and at least one substituent on the

unsaturated terminal carbon is H.

50. A method of sterilizing an article comprising contacting said article with a
composition comprising at least one fluoroalkene in accordance with Formula
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conposition conprising at | east one fluoroal kene in
accordance with Formula 25 WO 2004/037913
WEODANER0D3/ 033874 XCFZR3 Z (1) where X is a E21/082083/033874
C3 unsaturated, substituted or unsubstituted, alkyl
radical, Ris independently d, F, Br, | or H and z
is 1to 3. 51. The nethod of claim50 wherein said
fl uor oal kene includes an unsaturated terninal carbon
havi ng not nore than one KGfuBsii{huent. 52. A nethod
of r [ f
conpggﬁ‘fgﬂeorb?]'sc%e H Q@%sgf hé(e&’ stu%s{thge%mnggtﬁ?qttgﬁd,i alkyl
an antmliqal eRﬁ%tudepewcteantls @lhsﬁ :Btt i qrlHi yandadladetome

RSB by, SR RER g gpssrte

(1) V\ﬂeemmab«:arboahngnoamm tnaaa:harFasumi;tlttmubst i tuted

82, \PRWEIO] B BuciRy i tar B8k i 0t o TaimE)R EBRBEREN Kpmerising

cI ai mdﬂng\Melcbmsfioh Iwu%ri amﬁ&&mffecmé twlamstm\rt]lally reduce the
unsat yrat e ri na r not re . than
F sub W"Pag ity °§ C%ne%ﬁ[ﬁﬁ%?r}t'? %PT@%Q? in ggcog gance with

| east Forasuld I,uoroal kene of Formul a I XCFZR3_Z (1)
where X is a C2 or a?gq(;‘gturated substituted or
unsubstituted, al kyI 3z (Bach Ris i ndependent |y

a, Fwhéte.X is #C, br ara% uhsét%rale& SuBstitaRd &r%s@ﬁsth&é&talkyl
e

one agjguvant sel ect fromthe group consi stl ng of

| ubri R igdpRendsntly £6/Fs Bralarithangrais 110 3

89! UbTthd FefHbPEUYiP, 520k SREINIHPNRTFEAkEme fﬁ@'u'dgs an unsaturated
stabilizers, cosnetics, polishing agents I cament s,

cl eanteFginat ¢arbon BaipgnAtMokeBAR oNe Fosubstiivest. cheni cal
sher | A@BinposiibAbmbAshg. Polvols. polyol prem x
i nati o

onponent s and ns of two or nore of these.
55. Tia atleaplowie fluproalkens efi ReBaldkvi ng a d obal
Warm ng Potential (GAP) g{ fpgﬁt reater than about
150. 56. The conposition oc% 4i'm 55 wherein said at
| eastwhere X istnCoal & Exeunsatimatedosyhstitule dbr Ereaubstitateld| alky!

26 radical, each R is independently CI, F, Br, lorH and zis 1 to 3; and
(b) at least one adjuvant selected from the group consisting of lubricants,
compatibilizers, surfactants, solubilizing agents, dispersing agents, cell
stabilizers, cosmetics, polishing agents, medicaments, cleaners, fire retarding
agents, colorants, chemical sterilants, stabilizers, polyols, polyol premix
components and combinations of two or more of these.

55. The composition of claim 54 having a Global Warming Potential (GWP) of not
greater than about 150.

56. The composition of claim 55 wherein said at least one fluoroalkene is a
compound of Formula I1:
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WD 2004/ 037913 PCT/ US2003/033874 R R, R (11) where
each Ris independently d, F, Br, I or H R is

W@ @R2p3M13Y is CRF2 and n isO or 1. 57. The coP@DBES1008083874
of claim56 wherein Y is CF3. 58. The conposition of
claim 56 wherein at | east one R on the unsaturated
term nal carbon is not Fg 59. The conposition of claim
56 wherein at IeastRQne R on the unsaturated terninal
carbon is H 60. Ah ¢raftisf er conposition
conprising the conpesition of cl@ m 54 wherein said
adj uvant includes at |east one lubricant. 61. A heat
transfer conposition conprising the conposition of

cl ai ”Wﬁéré%@"hm&@béhdéﬁiw&ﬁ'ﬁ Brndryfes at |east one

conmpati bilizer. The heat transfer conposition of
cl ai 62 (GRDeBi n sal d conpound of Fornula | is
presenfs ¢RFan anount of at |east about 50% by wei ght
and said lubricant is present in an anount of at

| eastangdistO @0Y% by wei ght. 63. A bl owi ng agent

SRR i dRiHTRAR 56U Eind) RigE4 Wherei n sai

adj uvant udes at |east one cell stabilizer. 64. A
.owi Thg mnsntmmfrdasnnrﬁ@ wharein@tiesst ohe R @t thelunsatupated
wher gj | E‘g.% d of Formula | is present in an
amuﬁ%ﬂmﬁaf%(gtr)n&g out ?—'30%“) about 50% by wei ght. 65.
20.st efhid eompasitiproaficlaimrbéodigseinsat iegpst hee Roorptheiunseturatéd

cl ai r}%ﬁ_fhnxxp&rrg rplss'_@l d adjuvant includes at |east one

che sterl ant.” 66. A conposition according to
60.ai M Bédatteansfay compositish aompesing the eormpositint of.clebm.54Awherein

corrp03| iLan cordin 0..cl ai 4 having a | ow acute

t oxXi cﬁﬁ'@a&m—ﬂg i'?\‘{"édaqsgattl%aéﬁ‘ﬁ'a‘lﬂWQ%S?MFM mula | consists
6tsem habt tyarsferanenposition cemprsing tiredsompdwition of cteintb4 wherein
fl uoroal k&ne i.nclu nsat ur at ed. term nal carbon

havi g ASIIVaRSIRCGES At dehst Phe cRmPatRlizer

62. The heat transfer composition of claim 61 whereln said compound of Formula
| is present in an amount of at least about 50% by weight and said lubricant is
present in an amount of at least about 30% by weight.

63. A blowing agent comprising the compaosition of claim 54 wherein said adjuvant
includes at least one cell stabilizer.

64. A blowing agent comprising the composition of claim 54 wherein said
compound of Formula | is present in an amount of from about 30% to about
50% by weight.

65. A sterilant composition comprising the composition of claim 54 wherein said
adjuvant includes at least one chemical sterilant.

66. A composition according to claim 54 having no substantial acute toxicity.

67. A composition according to claim 54 having a low acute toxicity wherein said
compound of Formula | consists essentially of one or more compounds
wherein said fluoroalkene includes an unsaturated terminal carbon having not
more than one F substituent.

27



27 WD 2004/ 037913 PCT/ US2003/ 033874 68. A conposition

according to claimb54 having a | ow acute toxicity
wobmeresisai d conmpound of Fornula | consists PCT/US2003/033874

essentially of one or nore conpounds wherein said

fl uor oal kene wherein said fluoroal kene includes an

sat . i . | . . . .
ot FaLRfsito PR ing 19 RN SRy 67 oyl Bxiciy wheyein said
28 compound of Formula | consists essentially of one or more compounds

wherein said fluoroalkene wherein said fluoroalkene includes an unsaturated
terminal carbon and at least one substituent on the unsaturated terminal
carbon is H.
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