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Hydrofluorocarbons (“HFCs”) and HFC-based compositions are of interest for use in
replacing environmentally undesirable chlorofluorocarbons (“CFCs”) and
hydroﬂuoroéarbons (“HCFCs”) in a wide range of applications. Applicants have recognized,

15 for example, that many HFC-based compositions are particularly well-suited for use as
blowing agents in methods for making rigid foams.

As is known in the art, many rigid foams, including rigid polyurethane and isocyanate
foams, are produced by reacting polymerizing reagents in the presence of a blowing agent
composition. See, for example, Saunders and Frisch, Volumes I and II Polyurethanes

20 Chemistry and Technology (1962), which is incorporated herein by reference. In general, as
the polymerization reagents are reacted, the blowing agent either reacts with one or more of
the polymerizing agents, or preferably, is vaporized by the exotherm of the reaction mixture,
to form a gas. This gas is then encapsulated by the reaction mixture polymer to create cells
which expand the polymer mixture. After expanding, the polymer mixture is cured to form a

25 rigid closed-cell foam.

Applicants have come to appreciate that HFCs, like many other fluorocarbons, tend to
be both highly volatile and relatively inert under conventional foam-producing conditions.
Accordingly, under such conditions, HFCs tend to vaporize to form HFC vapor which can be
encapsulated by a wide variety of polymer mixtures to form rigid foams. The foams

30 produced using such HFC-based blowing agents tend to exhibit desirable thermal
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foams having poorer thermal properties, including poorer thermal insulation, than water-free

blowing agents. (See, for example, Sato H., et al., “Novel Polyols for All Water-Blown and
HCFC-141b Blown Rigid Polyurethane Foams”, Chemical Divisional R&D Report,
Published Polyurethanes Expo'99 International Technical Conference & Exposition, 9/ 12-15,

20 1999; and U.S. Patent No. 5,296,516 (issued to BASF Corp.), incorporated herein by
reference). As noted above, water tends to aid in the blowing of foams by producing carbon
dioxide. However, carbon dioxide tends to be a very poor insulating gas, having both a poor
vapor thermal conductivity and a very quick diffusion rate. For this reason, foams blown
with carbon dioxide tend to have poorer thermal characteristics, including poorer thermal

25 insulation, than foams blown with hydrofluorocarbons alone.

In fact, as will be recognized by those of skill in the art, the thermal insulation
characteristics of a foam is expected to worsen significantly as the amount of water in the
composition used to blow the foam increases (more carbon dioxide is encapsulated in the
foam and thus the foam tends to have more of the poor characteristics associated with carbon

30 dioxide). Accordingly, it is often desirable to minimize the amount of water used in blowing
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15 thermal properties. 1% part%cu ar, al};/)hcants have identified a need for compositions

containing HFCs and water that produce foams having desirable characteristics, including

good thermal insulation and good “aging” characteristics, that are not impaired significantly
despite relatively significant changes in the amount of water therein. Unfortunately, such
compositions are not only uncommon, but also unpredictable.

20

Description of the Invention and Preferred Embodiments
The present invention overcomes the disadvantages of the prior art by providing a

range of compositions comprising both HFCs and water wherein relatively significant
variations in the amount of water in the compositions result in unexpectedly minor changes in
25 the thermal p;operties associated with foams blown with such compositions. More
specifically, applicants have identified compositions comprising 1,1,1,3,3-
pentafluoropropane (“HFC-245fa”), 1,1,1,3,3-pentafluorobutane (“HFC-365mfc”), and water
wherein the compositions unexpectedly maintain relatively constant thermal properties. That
is, the compositions of the present invention comprising relatively higher amounts of water

30 can be used to produce foams having thermal properties that are at least as good, or even
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can be used to produce foans having desirable thermal characteristics.
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'I':or exanpl e, one neasure of a foanls thermal insulation pr op%rltlriv% erés its
k- conduction through one square foot of one inch thick homogenous material in one ho
15 there is a difference of one degree Fahrenheit perpendicularly across the two surfaces of the
material. Since the utility of closed-cell foams is based, at least in part, upon their thermal
insulation properties, it is advantageous and desirable to produce rigid foams having low k-
factors. Applicants have discovered surprisingly, and against conventional wisdom, that
compositions of the present invention comprising relatively significantly higher amounts of
20 water can be used to produce foams having k-factors that are at least about as low, or even
lower, than the k-factors of foams formed using comparable compositions comprising lower
amounts of water.
For example, as shown in Table 1, applicants have measured the k-factors of foams
prepared using two different, but comparable, compositions (labelled “experiment 1" and
25 “experiment 2") of the present invention. Both the “experiment 1" and “experiment 2"
compositions comprise an approximate 1.1:1 mixture of HFC-365mfc and HFC-245fa,
respectively. However, experiment 1 further comprises about 2.0 grams of water (about
7wt.%, based on the total weight of the HFC-365mfc, HFC-245fa, and water) while
experiment 2 further comprises only about 0.5 grams of water (about 1 wt.% based on the

30 total weight of the HFC-365mfc, HFC-245fa, and water). Surprisingly, although the
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245fa 12.2 17.6
365mfc 13.5 19.4
20 IReactivity
Gel time 30 28
Density 1.91 1.87
25 ., .
Thermal Conductivity Initial
k-factor @ 36.5 °F 0.1418 1421
84 Day
30 k-factor @ 36.5 °F .1682 .1685
Furthermore, applicants have discovered unexpectedly that foams blown with the
35 compositions of the present invention tend to have highly beneficial aging characteristics. In

particular, applicants have determined that foams blown with composition of the present

invention containing significantly higher amounts of water tend to age at a rate about the
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the same rate (over 84 days) as the k-factor of the foam blown using the experiment 2
composition. Such results are both highly unexpected and desirable.
According to certain embodiments, the compositions of the present invention

_ comprise from about 1 to about 98 weight percent of 1,1,1,3,3-pentafluoropropane, from

10 about 1 to about 98 weight percent of 1,1,1,3,3-pentafluorobutane, and from greater than 0
weight percent to about 15 weight percent of water. According to certain preferred
embodiments, the present compositions comprise from about 1 to about 98 weight percent of
1,1,1,3,3-pentafluoropropane, from about 1 to about 98 weight percent of 1,1,1,3,3-
pentafluorobutane, and from greater than 0 weight percent to about 13 weight percent of

15 water. In certain more preferred embodiments, the present compositions comprise from
about 1 to about 98 weight percent of 1,1,1,3,3-pentafluoropropane, from about 1 to about 98
weight percent of 1,1,1,3,3-pentafluorobutane, and from about 1 to about 8 weight percent of
water. (All weight percents disclosed herein refer to percent by weight based on the total
weight of the HFC/water compositions, unless otherwise specified.)

20

Uses of the compositions
' The present compositions have utility in a wide range of applications. For example,

as indicated above, one application of particular interest is the use of the present compositions
as blowing agents in foamable compositions. The present invention provides such blowing
25 agents, foamable compositions, and preferably polyurethane and polyisocyanurate foam
compositions, and methods of preparing foams.
In such foam embodiments, one or more of the present compositions are included as a
blowing agent in a foamable composition, which composition preferably includes one or
more additional components capable of reacting and foaming under the proper conditions to

30 form a foam or cellular structure, as is well known in the art. The present methods preferably
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pre-blended formulations. Most typically, the foam formulation is pre- lended into two

15- components. The isocyanate and optionally certain surfactants and blowing agents comprise
the first component, 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

20 together the A and B side components either by hand mix for 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 conveniently, however, they are all

25 incorporated into one B-component as described above.

Dispersing agents, cell stabilizers, and surfactants may also be incorporated into the
blowing agent mixture. Surfactants, better known as silicone oils, are added to serve as cell
stabilizers. Some representative materials are sold under the names of DC-193, B-8404, and
L-5340 which are, generally, polysiloxane polyoxyalkylene block co-polymers such as those

30 disclosed in U.S. Patent Nos. 2,834,748, 2,917,480, and 2,846,458. Other optional additives



WO 03/ 089510 PCT/US03/11511 conprise providing such a foamabl e conposition
and reacting it under conditions effective to obtain a foam and

pr ef er ablwoaswoswsed cell foam The invention al so rel at espto/useamsiand
preferably closed cell foam prepared froma pol yner foam fornulation
containing a blowng agent conprising the conposition of the invention. 5
Any of the nethods well known in the art, such as those described in

"Pol yuret hanes Chem stry and Technol ogy,” Volunes | and Il, Saunders and

Frisch, 1962, .John Wl ey and . Sons, New Yqr ,__Wwhi,ch is incorporated
her ei forghe Pomdpgageat "\ﬁ’ﬁi}'eﬂ’éaydgéb‘gﬁpalgﬁéﬁ?rgﬂf‘% Blch\ﬁ aﬁ%&l’n accordan(F:)e with the
foam gﬂi%%@%&&% BR2 RERSGHbpy PHESHaR N ri(2 B-BSBaioptopyHsHdsptaEf er r ed

met hods conpri'se preparing pol ydurethane or polyisocyanurate foanms by
conbi mi{1g3-didhmropremd)phnsphate, diapwiopsim phosphate.uvasions halegspated argm¥icowi ng agent

or mxture of blow ng agents. ¢ ri.si I resent
corrpogP’LnPB'Hé‘{S’ %‘3’%’9’%’@9 hﬁnlf’lg\”?uﬁ gﬁlsy uc t&%g B@’g’{yafli}gﬁ Eskg3 aﬂé ltjﬁre?@f:egant s, and

gpt i onal | y GenbAI spéakaipitRiamousdflewing agert paishetrin dstcblendedmixhire iss
convenient in many a pficat_i,ons to_provide the con&onents fo ol yur et hane
or poldiatated by therdssized ioamsiepsitiespldbe, find peltyurethang os pPlyocyanyste ‘V’&Scal ly, the

foam f or atd ' - ks IR ' anate and
opti oRé?‘iur;J?lSCerf? gfdf%gﬁénsélﬂ)%%t a%lgﬁ t&f&%@tﬁéﬁ ggentgggég?rg??%g@néfﬁ%ﬁ?i rst
conpobshd,cas Gaitwihin thefanpe efffrém 1ae abtwe 604sarts ofploweng agefperd60 peits of  pol yol
m xture, surfactant, catalysts, blow ng. agents, .flane retardant, and other
Socy@Aliob Pretesthly Som b i bopti phire Sy e of B cPES AL SRR N A hon  y
eref er rl@@p%u‘?s ﬁ?w@ géﬁ“ﬂmm' Accordi ngly, polyurethane or

pol yi socyanur-ate are readily prepared by bringing 20 together the A
and B si de Therpmpemenss &fi théreampmsitioms of theyinvYention arg knopinapaieraals fasargnd,

ferably, .nachi ne m x_t echni tq f k | A ,
Pour RIS AT SaRal g ey SERiParee Sykro e ProfEreBis md AeRRRES. |\
like. Afpéf Apditntly HEINBirith 88 beH HBIdEthe tistfodastion dffadvers¢ mfliandes upow! or ant s,

auxi | i ar%n bl ow ng agents, and even other polyals can be added as..a third
st r eawpoling oriepiing propertiey, cprsiant beWing prepertigsser @%‘ﬁ%ﬁgé?ﬁﬂrwerﬂﬁ@\ﬂéer, t hey

ot R 0 s pEcea ispfcsgo aratang, 0 s < 1o
Process may be used for manufacturing these materials. ' :
In other embodiments, the compositions of the present invention are used as
propellants/solvents in sprayable compositions. In general, sprayable-type compositions
comprise a material to be sprayed and a propellant/solvent or mixture of propellant solvents.
20 For the sprayable compositions to be useful, it is necessary that the material to be sprayed be
relatively or substantially soluble in the propellant/solvents to be used. While many HFCs
alone; such as HFC-245fa, are poor solvents for many conventionally sprayable materials, -
applicants have recognized that the compositions of the present invention exhibit relatively
high solubility with such materials, while also remaining relatively non-flammable.
25 Any of a wide range of sprayable materials can be used in conjunction with the
compositions of the present invention to produce the instant sprayable compositions.
Examples of suitable materials include, without limitation, oils and other lubricants, release

agents, cleaners, polishing agents, medicinal materials, such as, anti-asthma and anti-halitosis

medicines, as well as, cosmetic materials, such as, deodorants, perfumes, hair sprays, and the

30 like.



bl ow ng agent m xture. Surfactants, better known as silicone oils, are
added to serve as cell stabilizers. Sone representative materials are sold
under thewoanessof DC- 193, B-8404, and L-5340 which are, pgermsonaiisyi

pol ysi | oxane pol yoxyal kyl ene bl ock co-pol yners such as those 30 discl osed
in US. Patent Nos. 2,834,748, 2,917,480, and 2, 846,458. O her optional
additives 7 WD 03/089510 PCT/US03/11511 for the blow ng agent m xture may
include flanme retardants such as tri(2- chloroethyl)phosphate,

tri (2- chl orBsrsppykdlsicomppsitiens of the pressntinyeRfiRATPBH A hen FIRMFS ARy of 2

tri(1, 3-dichloropropyl )kphas [ ' ' @} ogenat ed
ar ormat ViEE TSR oo VAR S S IARRHA Bred @bl itbon

chl oriiq@,pragmegmpd,gitms, 5 Ceneral ly speaking, the anount of bl ow ng agent
present in the blended mxture is dictated by the esi%g:ﬁi@%‘%a}]rjn?ﬁzgﬁities

of the fi ndn spbiother embagimests, e PYESEY COTRAPLPRS FTE LN a53F
t] i el f the total bl owi t bl owi t
p% gﬁgl’%‘lgp eSva %y%??%fﬁﬁgtxgééﬁé}g%so e Oota oW ng agen or oW ng agen

b nfa range of from 1l to about 60 parts of bl ow ng
agent per 1Addifieial somponents mamy be aded tor tallonthe propettiss of thegomposiiont of35 part s

by wei ght of .the present conppsition per 1 I | pol yol

are usg .mVFﬂ'éO’b‘b‘rf%Sﬁi%ﬂiy W?QB%@“ ﬁeb8§is?]iu8ﬂ§y Sﬁgfrﬁdg bltersla\c/lg%q %hggérsg nown

mat er | @Bi%ll})m}aéongfoﬁitioﬁé)m& frivahtion Ay aéddaiirefrigerafmy Stabiliweespardadhdry known

nmet hods. Preferably, the conponents are of sufficiently t};gh $r|ty S0 as

to avoindtetifle maytalsochecdderhtosmhanpe shespropertips efbe sompestions ol thetgveiiopeat i ng

? operties, constant boiling properties, or blow ng agent properties of the
system In the case of netered dose inhalers, the relevant current Good

Manuf acturing Process may be us@&XKAMPLESnufacturing these materials. In

ot her enbodi nents, the conpositions of the present. inyention.are used as
propel | ant sTheinyeniios is Ry dlnstrated %ﬁ%ﬁé@?‘f‘?‘gﬁ§’.‘aq’wed‘8§8?’3??rat§¥ﬁ' ayabl e-t ype

it : [ - j | Tt / sol t
Xt o B i o o o e oo 1 ons (0. bo.

m Xt ur he sprayabl e conpositions to be
usef ul follotvingsmaerials s@re/useti an thelesamplesri al to be sprayed be relatively or
substantially soluble in the propellant/solvents to be used. Wile many

I??Cs Polyol Blend: A mixture of polyester polyols commercially available from Dow,

Huntsman, and KOSA having hydroxyl numbers ranging from 315 to 630.

Surfactant : A non-silicone based surfactant, which is commercially available from

Air Products and Chemicals.
Glycerin: which is commercially available

20 Catalyst A: A tertiary amine based catalyst, which is commercially available from

Air Products and Chemicals.

Flame Retardant: An inorganic phosphate based flame retardant, which is

commercially available from Akzo Nobel.

25



al one, such as HFC 245fa, are poor solvents for many conventionally
sprayable materials, applicants have recogni zed that the conpositions of

t he presewD mnswnd i on exhibit relatively high solubilityperiusosusin
materials, while also remaining relatively non-flammble. 25 Any of a wi de
range of sprayable materials can be used in conjunction with the
conpositions of the present invention to produce the instant sprayable
conpositions. Exanples of suitable naterials include, without limtation,
oils and other lubricants, release agents, cleaners, polishing agents,

medi ci nal d@ummLaLs such as, anti-asthnma and antl-haI|t05|s medi ci nes, as

wel | as, metic r abl Sprays,
and the 30 1 ﬁ’éamlga\%% B?F%%é%%tﬁg%ggg{fgﬁﬁl f'IO' aygtl)llplegconpom tions
of t hey)pwhESIRent donEdEitoONS ﬁmyrdﬁngmhhcpmwmunwetlmy of a wi de range of inert
i ngredients, additiognal solvents . and_oth %,nater Sqb sed conventional |y
| n sprayabl Bwe doasess(“Exparanent " aqd TEXPSHMERt £ STH Wﬁ?ﬂrg Y A& Esent

nposi tio I PN Fafdachblowing apdnt6r bRwirgt dgeaf

fri g%rP‘ls @gen@iﬁ?yﬁﬁgeﬁa%ﬁ%soﬁﬁcﬁ@%%onents ma ega%laded to t%?gor t he
pr operpdiga peémixhﬁ" pompcsarfactm,sandfcataﬂ)h@ wmmar@sﬁmatbe ?P@EQJI@GPOIBS?DSNay of

exanple, oil_ solupili ai | C e
conposﬁllﬁl? GYF?‘Bf Eel ‘%ﬁ%ﬁ 8@5‘ Hiéé)l% ogguﬂag rl gseﬁl%ﬁ esf’i ‘;{%ér il;(z‘*elgr.és and
ot her H%&Jd'lﬁ'a%zeﬁ aifl &0, BRI sekdadt svuensEnpm Wik a@oppe’ diasetafITChe
conpositions of invention. 10 EXAMPLES The invention is further

il ustmateednﬂnlwludmogeotmmhlwg V@Sé‘ﬁb‘leéedand corrpar ative exanple, in which

rts or pegpcentages are b The
AB1 1 owi ng” e kg Sofbisf i e dPlsBBRerph AR S RAEEgE Ay TR° i ure
of pol ydtloBed RO3QPE! The @cmﬁebmwaig speavari preubleaded pait 6bhlpwinglagentsavas alsad KOSA

havi ng hydroxyl nunbers ran from 315 to
gstor%:d in plyessure bottles at S0°F. The A component was t?(ept in sealed containers at 70°F.

=

The pre-cooled blowing agent was added in the required amount to the premix. The
contents were stirred for two minutes with a Conn 2” ITC mixing blade turning at 1000 rpm.
15 Following this, the mixing vessel and contents were re-weighed. If there was a weight loss,
the blowing agent or the blend was added to the solution to make up any weight loss. The
can is than covered and replaced in the refrigerator. '
After the contents have cooled again to 50°F, approximately 10 minutes, the mixing
vessel was removed from refrigerator and taken to the mixing station. A pre-weighted
20 portion of A-component, isocyanurate, was added quickly to the B-component, the
ingredients mixed for 10 seconds using a Conn 2” diameter ITC mixing blade at 3000 rpm
and poured into a 8”’x 8”x 4”cardboard cake box and allowed to rise. Cream, initiation, gel
and tack free times were recorded for the individual polyurethane foam samples.
The foams were allowed to cure in the boxes at room temperature for at least 24
25 hours. After curing, the blocks were trimmed to a uniform size and densities measured. Any
foams that did not meet the density specification 1.9 + .1 1b/ft® were discarded and new foams
were prepared.
After ensuring that all the foams meet the density specifications, the foams were

tested for k-factor according to ASTM C518 using a mean temperature Qf 36.5°F. The k-

30 factor results are listed in Table 1.
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Surfactant : A non-silicone based surfactant, which is commercially
available from Air Products and Chemcals. dycerin: which is commercially
avai | abl ew@@3/Cesal yst A: A tertiary am ne based catal yst, pamiushs/iisi1
commercially available from Air Products and Chenmi cals. Flane Retardant:
An i norgani c phosphate based flanme retardant, which is comercially

avai l abl e from Akzo Nobel. 25 9 WO 03/089510 PCT/US03/ 11511 Exanple 1 This
exanple illustrates the thermal data associated with foans prepared using

bl owi t it di.ng.,to th t i tion. Two f
(" Bxpor mone cloariyqusaledhy; GEf 1 Ty P oo foaBlr S Rmsrg bt 2inot 88 o ceciur o
COMMD Bhye éqiiRildnedging dag, biltaneihy kiectorsfodtheRas Brodotausigiemt differéiitowi ng

agent pair, a premx of polyol, surfactant, and catalysts was prepared in
t he shevipg agants are mthmjo-QB@Bay%\@nimprfram@eqt.edlxb@e k-fagorsfdhe foam raedan

formul.ati gn s. bl en T ] 4 i it can, and
st rr doms e p e pEBE SF sxpeifieht ECatntfBe hERnt fyfuri o cBl  PO0

0 Mo g @Rp&insend RERdowarsha the dvaml of dxXperinent 2vi xi ng was conpl ete, the can was
covered and placed in a refrigerator controlled at 50F. The foam bl ow ng
agent or pre-blended pair of blow ng agents was also stored in pressure
bottl es at 3 nent was kept in sealed containers at 70F. The
pr e- cool ed ﬁarlﬁ\?e]é&ea%@”f%gs added in the required anmount to the prem x.
The cont eriflss exangpls tllustratds the thermel drtmasseciated whithfo@osprepiared Ugingi xi ng bl ade

turning at 1000 rpm ..15 Fol |.ow J the mxin essel. apnd contents
vere PERYBE @W&@'BPOSEWé’OWHEIS‘Bg&&é@%ﬁ? &@f”c‘feﬁgng%‘\\é}’ﬁ@ of %f‘ or the blend
ips added Fgut f38mS PAUB] O/arldD) e pripaRi s MEIcEBEd INOSEampl& € usiB@Bldwing han

covered and replaced in the refrigerator. = ]
agents comprising HFC-245fa and water in the amounts indicated in Table 2.

After ensuring that all the foams meet the density specifications, the foams were
tested for k-factor according to ASTM C518 using a mean temperature of 75.2° F. The k-
factor results are listed in Table 2.
15 As clearly i11u§trated by the data in Table 2, the k-factor associated with each of the
foams A, B, C, and D steadily increases as the amount of water used in the formulations to

prepare the foams is increased.

11



After the contents have cool ed again to 50F, approximtely 10 m nutes,
was renoved fromrefrigerator and taken to the m xing
i socyamamratses/1xsas added

m Xi ng

vessel

station. wopsmsssel ght ed 20 portion of A-conponent,

qui ckly to the B-conponent,

Conn

2"
4" cardboard cake box and allowed to rise.
free times were recorded for the individua
foans were allowed to cure in the

di anet er

t he

R

at

Cream

i ngredients m xed for
| TC m xi ng bl ade at 3000 rpm and poured into a 8'x 8"x
initiation,
pol yur et hane foam sanpl es.
roomtenperature for at

t he

10 seconds using a

and tack
The
| east 24

gel

25 hours. After curing, the bl ocks trimmed to a uniformsize and
densi {i€s nmeasured. _Any 1o0a that djf d not nfeet_the¢ density specification
1.9 +|.Qomperen8(paEs 8Y di scdk ded anBl nefw f e prepared. After ensuring
that all thgmfi nmeel the dgnsity specificdtions,|the foams were tested
for K } G518 us+hrg—a—Hean—tefperature of 36.5 F. The
k- 30 factp@[yd]méﬂdts a e 1oosted nooTabI 6101) 10 m 0B/ 089510 PCT/ US03/ 11511
As cl earty—tt+ustratedrbythedata T Table—f—tie—f oans of experinent 1
and 2| not oBGlycetimve eqli \alkent| agi’dg dat3a/0 byt XI&Go} the k-factors of the
f oans protmcea using t1e di TTerenf b OWI ng agents are within 0.0003. Even
nore YinexpSUffagagt the tdrsl-éf the f¥am romthe bl ow ng agent
of experi mep. corrpr f qur mep t arfoun, wat er of 5 experi nent
2) isllower WL}’I‘? the fb mpgf 8x Ls t 1% (nlljringa:;ra ive Exanple 1 This
exanpl e 'ﬁldn‘r@kétﬁxtd%ﬁttha t her nyl q::}ta assPri at edlyvl th foans prepared using
bl ow pg—agert—ecorposttt-onrs—eerprtstngiHFc—24%+a—aneq | ncr easi ng anounts of
wat er|{ 10 Four foams (5\ B, C| and D) wer e piepared|as described in Exanpl e
1 usi pg—btowng—agemnty—conprijsi g HRC-245faand water in the anounts
Indi chted i iWatebl e 2. Mt ensudihg | had-8alll thé fbams meet the density
speci {1 cafl the foh ted tar. kitactor|according to ASTM C518
usi ngla rrear%gg‘éﬁ"oeratu 8¥\E7‘. 2£§ The %3 8193

Reactivity

Gel time 40 38 35 35
15

Density 29 3 3 3

Thermal Conductivity | Initial
k-factor @ 75.2° F 0.13 0.141 0.156 0.173

20
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factor results are listed in Table 2. 15 As clearly illustrated by the data
in Table 2, the k-factor associated with each of the foans A, B, C, and D
steadi | y woosesses as the anount of water used in the forrulraiSionsit o
prepare the foanms is increased. 11 WO 03/089510 PCT/ US03/ 11511 Table 2
Conmponent (parts by AB C D weight) Polyol Blend 100 100 100 100 5

G ycerin 3.70 3.70 3.70 3.70 Surfactant 1.50 1.50 1.50 1.50 Catalyst 1.5
1.52 1.53 1.53 Flane Retardant 11 11 11 11 10 Water 0 1.7 2.8 3.5 365nfc
38 25.5 20.5 17.3 Reactivity Gel tine 40 38 35 35 15 Density 2.9 3 3 3
Thern&MéWductuvuty Initial k-factor @75.2 F 0.13 0.141 0.156 0.173 20
12 WO 03/ 0§8ndfl Pdle¥03/ 11511 CLAIMS What is clainmed is:

1. Compositions comprising from about 1 to about 98 weight percent of
1,1,1,3,3-pentafluoropropane, from about 1 to about 98 weight percent of
5 1,1,1,3,3-pentafluorobutane, and from greater than 0 weight percent to about

15 weight percent of water.

2. The compositions of claim 1, wherein said compositions comprise from about .
1 to about 98 weight percent of 1,1,1,3,3-pentafluoropropane, from about 1 to
10 about 98 weight percent of 1,1,1,3,3-pentafluorobutane, and from greater than

0 weight percent to about 13 weight percent of water.

3. The compositions of claim 1, wherein said compositions comprise from about
1 to about 98 weight percent of 1,1,1,3,3-pentafluoropropane, from about 1 to
15 about 98 weight percent of 1,1,1,3,3-pentafluorobutane, and from about 1 to

about 8 weight percent of water.

4. A blowing agent comprising a composition according to claim 1.
0 5. A blowing agent compri}sing a composition according to claim 2

6. AAblowing agent comprising a composition according to claim 3.

7. A method of pfeparing polyurethane and polyisocyanurate foam compositions
25 comprising reacting and foaming a mixture of ingredients which react to form

polyurethane or polyisocyanurate foams in the presence of a blowing agent

composition according to claim 4.

8. A method of preparing polyurethane and polyisocyanurate foam compositions

50 comprising reacting and foaming a mixture of ingredients which react to form

13



1. Conpositions conprising fromabout 1 to about 98 wei ght percent of
1,1,1, 3, 3-pentaf |l uoropropane, fromabout 1 to about 98 wei ght percent of 5
1, 1, 1, 3yB-opesusaf | uor obut ane, and from greater than 0 weipgimtuspeIGent to
about 15 wei ght percent of water. 2. The conpositions of claim1, wherein
sai d conpositions conprise fromabout 1 to about 98 wei ght percent of
1,1,1, 3, 3-pentaf |l uoropropane, fromabout 1 to to about 98 wei ght percent
of 1,1,1, 3, 3-pentafluorobutane, and fromgreater than O weight percent to
about 13 wei ght percent of water. 3. The conpositions of claim1l, wherein
sai d conposi t i opelyeisthape sepglyisesyapyate foams i the preserg of@ibiwing ageiint  of
1,1,1,3,3-penta . f out 1 to 15 about 98 wei ght percent
of 1,1,1,3,3-pe%%gﬁgéﬁﬁﬁﬁﬁﬁﬁgwgfsgﬁgﬂ?ion1about Ito about 8 wei ght percent
of water. 4. A blow ng agent conprising a conposition according to claim 1.

0 5. A blow ng,agent . c ri.sing a conposition accordi.ng to claim?2 6. A
bl owi ng ag&nt cﬁrfg?tgg‘il ngrgépwgi“f?theée (PP!}?WQY‘E’B“?,‘F 5‘?"’%’? SompOsIYONFet hod of
reparing pol yu m n%% IfSREN% : RROShik] !
gorrpri si ng reac%ﬁg éndf%?%ém ng fa m g?ﬂélgﬁg? B?%gﬁdi entglu\}\g(i&gworfgggt to
form pol yur et hpelgumsthape bypalyisgcyanuratedodrsinsthe presensepf e ddowingegemt bl owi ng
agent conposition according.t ci aim4. 8. A nethod of preparing
pol yur et hane antPPRISHEAGY ll.llllgg?g a\“Brapm conpositions ;o conprising reacting
and foam ng a mxture of ingredients which react to form 13 WD 03/089510
PCT/ US03/ 11511 pol yuret hane or polyi socyanurate foans in the presence of a
bl owi ng agkht Adrppi efianelyd end ablayvingaganh FomBrising a pORPPHERN dcortingar i ng
lQOl yur et hane ang <t*?81nyi socyanur ate foam conpositions 5 conprising reacting
nd foaming a mxture of ingredients which react to form

1€

11. A premix of a polyol and a blowing agent comprising a composition according
to claim 2.

|5 12. A premix of a polyol and a blowing agent comprising a composition according
to claim 3.

13. A closed cell foam composition prepared by foaming a foamable

composition containing a composition according to claim 1.

20

14. A closed cell foam composition prepared by foaming a foamable

~ composition containing a composition according to claim 2.

15. A closed cell foam composition prepared by foaming a foamable
'5 composition containing a composition according to claim 3.

16. A sprayable mixture comprising a composition according to claim 1.

17. A sprayable mixture comprising a composition according to claim 2.
10

14



pol yur et hane or pol yi socyanurate foans in the presence of a bl ow ng agent
conposition according to claim6. 10. A prem x of a polyol and a bl ow ng
agent compoiosisigi@ composition according 10 to claim 1. PCT/USpIem x of a
pol yol and a bl owi ng agent conprising a conposition according to claim 2.
15 12. A prem x of a polyol and a bl ow ng agent conprising a conposition
according to claim3. 13. A closed cell foam conposition prepared by
foam ng a foamabl e conposition containing a conposition according to claim

1. 10 14. loged cell f. i ] y foani f oamabl
composi t1 offconh APV RY* BUERHGAEIADls SeRBrarRy peor g fEORTs” A°Cl oseq

cell foam conposition prepared by foam ng a foanmable !5 conposition
containing a conposition according to claim3. 16. A sprayable m xture
conpri si ngl% coApefigeraphcoumprising hepmrestionageording tq clagndpr ayabl e mi xt ure
conprising a conposition according to claim2. 10 14 WO 03/089510

PCT/ US03/ 11511 18. A sprayable m xture conprising a conposition according
50 cl ai m 320.19. AAefrigbranpemnaptisimrnmmisitgpnacowdingto tlaon 2according to claim
1. 5 20. Arefrigerant conprising a conposition according to claimz2. 21.
A refrigerant conprising a conposition according to claim3. 15

21. A refrigerant comprising a composition according to claim 3.

15



