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FLUORINE-CONTAINING HYDROCARBON COMPOSITION

The present invention relates to a fluorine-
;Bntalnlng hydrocarbon composition contalnlng “at least
one pentafluoropropane selected from 1,1,1,3,3-

5 pentafluoropropane (R245fa) and 1,1,2,2,3-
pentafluoropropane (R245ca)" (hereinafter sometimes
referred to simply as a pentafluoropropane).

Heretofore, 1l,l-dichloro-l-fluoroethane (R1l41b) or
1,1,1,-trifluoro-2,2,~-dichloroethane (R123) has been used

10 as a substitute for trichlorofluoromethane (R1ll), for

| e.g. a blowing égent for preparation of a polyurethane
foam (a polyurethane blowing agent), a refrigerant for a
centrifugal chille} or a solvent for cleaning.

However, it has already been decided by Montreal

15 protocol that a hydrochlorofluorocarbon such as R1l4lb or
R123 will be totally banned in the year 2020, since its
adverse effect to the ozone layer is not zero although it
is small as'compared with a chlorofluorocarbon such as

Rll. Accordingly, it is of urgent necessity to develop a

20 substitute material. As a substitute material for R141lb
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+s Small as conpared with a chl orofl uorocarbon such as R11.
Accordingly, it is of urgent necessrty“ﬂd“ﬁem%lop a 20 substitute
material. As a substitute material for R141b

-2- or R123, R245fa or R245ca which is a hydrofl uorocarbon, i's
considered to be a prospective candi date conpound. R245fa or
R245ca is excellent in stability. Fbwemeh - when vari ous conpounds are

coexi stent, or when it is 5 contacted wth equi pment materials, its
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e effective conponent, and at the sane
contacted with equipment materials, its stability tends

to deteriorate, and various decomposition products are
likely to be formed.

For example, in.its application as a solvent, an
alcohol is usually added to increase the dissolving
power, and at the same time, it will be contacted with |
the cleaning machine or with the material to be cleaned,
and a stain component such as 0il, or moisture will be
included. Further, in its application as a propellant,
an alcohol will be added for the purpose of dissolving a
water-soluble effective component, and at the same time,
it will be contacted with the container material. 1In its
application as a polyurethane blowing agent, a polyol as
a starting matérial for polyurethane, a catalyst, a foam
stabilizer, etc. will be coexistent, and it will-be
contacted with a blowing machine. Further, when it is _
used as a refrigerant for e.g. a centrifugal chiller, it
will be contacted with the material constituting the |
chiller or with a lubricant oil.

| When decomposition of a pentafluoropropane occurs,
for example, in a case of an aerosol product, there will
be problem such as an odor or coloring of the liquid due

to an oxidized product of the alcohol, or corrosion of

e?eniorate, and _ vari qQus d“cgﬂpo ition products are
|

FRCRLBONY | vent

and

wqexﬁ%aqiiw?'co pounfd® adde E&ristt'é%tgurc&ot%ﬁeg id ggolving a

15 water-sol ub



it Will be contacted with the container naterial. Inits application

as a.pol yuret hane bl ow ng agent, a polyol as a starting material for
pal yur et hane, a catal yst, a foam stabilizer, etc. will be coexistent,
and it will-be 20 contacted with a blow ng machine. Further, when it is
used as a refrigerant for e.g. a centrifugal chiller, it wll be
contacted with the material constitutingsthe chiller or with a

| ubricant oil. When deconp05|t|on of a pentafluoropropane occurs,
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will be a probl em such a ecrease int oam ng degree die to 5
deactivation %frobﬁ%mcahehyah aaaebE'EégéanszhéhanmmgWiéQ?éét du8f tbhe

pol yol starting material, or yellow ng
5 deactivation of the catalyst, an increase of the
viscosity of the polyol starting material, or yellowing
of the product. 1In the case of a chiller, there will be
a problem such as corrosion of the machine due to a
hydrogen halide formed as a decomposition product, or a
10 machine trouble due to deterioration of the lubricant
" oil,

JP-A-5-239251 discloses a nitro compound, a
benzophenone, or the like as a stabilizer for a R245fa
blowing agent. However, the stabilizer disclosed in fhis

15 publication does not necessarily provide an adequate
stabilizing effect.

It is an object of the present invention to provide a
composition which is capable of effectively stabilizing a
pentafluoropropane, particularly capable of effectively

20 controlling formation of decomposition products of a
pentafluoropropane, such as 1,3,3,3-tetrafluoropropene
(R1234ze), 1,2,3,3-tetrafluoropropene (R1234ye), 1,1,1,3-
tetrafluoropropane (R254fb) and 1,2,2,3-
tetrafluoropropane (R254ca).

25 The present invention provides a fluorine-containing
hydrocarbon composition comprising the following (1) and

(2), wherein the proportions of (1) and (2) in the



of tfhe product. In the case of a chiller, there will be a probl em such
as corrosion of the nmachine due to a hydr ogen halide fornmed as a
deconposi tion product, or a 10 nachine trouble due to deterioration of the
| ubri cant oil. JP- A-5-239251 di scloses a nitro conmpound, a
benzophenone, or the like as a stabilizer for a R245fa bl ow ng agent.
However, the stabilizer disclosed in thig 15 publication does not
necessarily provide an adequate stabilizing effect. It is an

obj ect of the present .invention to. provi a conposjtion which i
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tetrafl uoropropane ('l ) _ _ at’l uoropropane
25 The pucaent, 3, Bugahias1 AbRupEBBaRe! hHEM LNE, 905]3LNI NG
hydr ocar bon conposition“conprising the follow ng (1f and

the proporgi opantafliibrapdobghe,n the :

(2), wherein

(2) the following (i) or (ii):
(i) a combinétion of (a) and at least one member
selected from the following (b) to (e):
(a) a compouhd having -NO,,
10 (b) a compound having -CN,
(c) a compound having -CONR!R? wherein each of R!
and R? which are independent of each other, is a
hydrogen atom or an alkyl group,
(d) a lactone,
15 | (e) a quinone,
(ii) at least one member selected from the following
(£) and (g):
(£) a reaction product of a compound having a
halogen atom and an epoxy group with an active
20 hydrogen compound,
(g) a reaction product of a compound having a
halogen atom and a hydroxyl group with an isocyanate
compound.
Now, the present invention will be described in
25 detail with reference to the preferred embodiments.
According to the composition of the present

invention, the pentafluoropropane can be stabilized by



-4-° conposition are such that (1) is 100 parts by weight, and

(2) is from0.001 to 10 parts by weight: (1) at |east one

pentafluoropropane sel ected from 1,1, 1, 3, 3-pent af | uor opr opane and

1,1, 2, 2, 3- 5 pantafl uor oproapne, (2) the following (i) or

(ii): (i) a conbination of (a) and at | east one nenber

selected fromthe following (b) to (e):._ - (a) a conpound havi ng
-NJerr] 10 (b) a conpound having - (c) a conpound
having -CONR[err] R err] wherein each of whi ch are

i ndependent oﬂn§QEP°GPﬁéPg thegspecific °°mRQLPGgenPQFGHFBiaéﬁyalR§I1§roup,
(d) a lactone st one nenber

sel ect ed froanﬁélP&FI&ﬁ %g%pregs ?meaﬁ&°Png its de%ompogﬁ 18% eacti on
product of a 23 ri‘:% g%\éh&gﬁoﬁérpééﬁﬁo“%ﬁai Q9eR734 e aid #353R8XY 9roup

with an active®
R1234ze and R254fb are decomp051tlon products of R245fa.

5 R1l234ye and R254ca are decomposition products of R245ca.

(a) may, for example, be a nitroalkane such as
nitromethane or nitroethane, or an aromatic nitro
compound such as nitrobenzene, p-nitrotoluene, 2,4-
dinitrobenzene, 3,4-dinitrobenzene, 1l,3-dinitrotoluene or

10 1l,2-dinitrotoluene.

(b) may, for example, be an aliphatic nitrile such as
acetonitrile, or an aromatic nitrile such as
benzonitrile, p—methylbenzonitrile or m-
methylbenzonitrile.

15 (c) may, for example, be a formamide such as N,N-
dimethylformamide or N,N-diethylformamide, or an
acetamide such as N,N-dimethylacetamide, N,N-
diethylacetamidé or N-methylacetanilide. The carbon
number of the alkyl group R! or R? is preferably from 1

20 to 5.

(d) may, for example, be a f-lactone, a y—lactone or
a ¢o-lactone. Preferred is p-propiolactone, §,f-dimethyl-
B-propiolactone, y-butyrolactone, y-valerolactone, y-
caprylblactone, y—-crotolactone, d-valerolactone or 0J-

25 caprolactone.

(e) may, for example, be p-benzoquinone, o-

benzoquinone, 9,l10-anthraquinone or 1,4-naphthoguinone.



(g)*a reaction product of a conpound having a hal ogen atom and a

hydroxyl group with an isocyanate conpound. Now, the
present invention will be described in 25 detail with reference to the
preferred enbodi nents. According to the conposition of the present
I nvention, the pentafluoropropane can be stabilized by

-5- I ncorporating the specific conpund. Particularly, it is

possi ble to suppress formation of its deConposition products such as
R1234ze, R1234ye, R254fb and R254ca. R1234ze_and R254fb are

deconposi ti on prodiicf §)of tRE4SPEPOUNE h&?BK?eaahﬂlﬁﬁgﬁcétaweaﬂgcéﬁpos|t|on
products of R245c a n|troalkane such

as n|troﬁEPﬁ&ngrBPpni??5Etﬁ%ﬁeeximp§ﬁ'eé%ﬂg %1hP conpound
S o 1 oo cREBEBCE A ThAY 203! Eohhadef asem adh"l B Fin, o
(b) may, for gX2pPhe:cPhydPolhiBBRAGyv RS L! £aB868n Stom and an epoxy
5 group, or an aromatic hydrocarbon Having a halogen atom
and an epoxy group. Preferred is an aliphatic
hydrocarbon having a halogen atom and an epoxy group.
Epichlorohydrin (EPCH) is particularly preferred as the
aliphatic hydrocarbon having a halogen atom and an epoxy
10 group. |
In (f), the halogen atom is preferably one selected
from a chlorine atom, a bromine atom and an iodihe atom.
Particularly preferred is a chlorine atom. A plurality
of halogen atoms are pieferably ones selected from
15 chlorine atoms, bromine atoms and iodine atoms.
Particularly preferred are a plurality of halogen atoms
consisting solely of chlorine atoms.
In (£), the active hydrogen compound is a compound
having at least one active hydrogen-containing group
20 selected from e.g. an alcoholic hydroxyl group, a
phenolic hydroxyl group, a primary amino group, a
secondary amino group and a carboxyl group.
The active hydrogen compound may have two or more
active hydrogen-containing groups. Further, the active
25 hydrogen compound may have one active hydrogen-containing
group, but is preferably a compound having two or more

active hydrogen-containing groups.



acetonitrile,

or an aromatic nitrile such as benzonitrile,

p- methyl benzonitrile or m nmet hyl benzonitrile. 15 (c) may,
exanple be a formam de such as N, N di met hyl f or mam de or

N, N-di et hyl formam de, or an acet am de such as N, N-di net hyl acet am de,
N, N- di et hyl acet am de or N-nethyl acetanilide. The carbon nunmber

of the al kyl
(d) may, for

group Rlerr] or Rerr] is_pseferably from1l 20 to 5.
exanpl e, be a [err]-lactone, a [err]-Iactone or

a

- | act P | act - di pet hyl -
[errl- p?SpPBFactLﬁée”eﬁwebﬁyér%s%% oEpStad ey s BT SFAERBIE! bE o

caprylolactonebngoir]aC£%£§I tone %éé_ ﬁgﬁgré%qghéwgngurLg;;] _25

caprol act one

benzoqui none,

-6-
group, may,

5

10

15

20

25

R I S5 SR B, e+
for example, be a polyol such as glycerol, sucrose,
ethylene glycol, propylene glycol, trimethylolpropane,
pentaerythritol, dextrose, methylglycoside or sorbitol.

The alkanolamine may, for example, be ethanolamine or
diethanolamine (DEAM).

The phenol may have various substituents such as an
alkyl group, an alkenyl group, an alkoxy group, a
carboxyl group and a carbonyl group, in addition to the
hydroxyl group.

The phenol may, for example, be a monophenol such as
2,6-di-t-butyl-p-cresol, o-cresol, m—cresol,-p—cresol,
thymol, p-t-butylphenol, o-methoxyphenol, m-
methoxyphenol, p-methoxyphenol, eugenol, isoeugenol,
butylhydroxyanisole, phenol or xylenol, or a polyphenol
such as bisphenol A, bisphenol F, t-butylcatechol, 2,5-
di-t-amylhydroquinone, 2,5-di-t-butylhydroquinone, m-
pyrocatechol, 4-chlorocatechol, 4-bromocatechol, 3,4-
dihydroxytoluene, 3,4-dioxybenzophenone, 3,4-
dioxyacetophenone, p-t-butylpyrocatechol, pyrogallol,
resol (a derivative of phenol) or benzilic type polyol (a
derivative of phenol).

Further, a polyol having an alkylene oxide such as

ethylene oxide (EO) or propylene oxide (PO) added to the

for‘

epoxy

fREtRXAAP) CetREnET, 3 HPRASE or butanol. The polyol may,



hydt ocar bon havi ng a hal ogen atom and an epoxy group, an alicyclic -
hydr ogar bon havi ng a hal ogen atom and an epoxy 5 group, or an aromatic
hydr ocar bon havi ng a hal ogen at om and an epoxy group. Preferred is an
al'i phatic hydr ocar bon havi ng a hal ogen atom and an epoxy group.

Epi chl orohydrin (EPCH) is particularly preferred as the al i phatic
hydrocarbon having a hal ogen atom and angepoxy 10 group. In (f),
the hal ogen atomis preferably one selected froma chlorine atom a
brom ne aton1agpyan | dlne at.om a_chlorine

Par ti.cul ar ferr d IS
atom A pluraPpPPy® actige HX?SS@ﬁ“aF8WP°HPQ pPéf@%agFglgﬁe YSéPgSPed from
15 chl ori ne ato”BPHBrogbgﬁosg gshgﬁgo& i'@grﬂﬁggﬁed gi&hb?ehgb

preferred arecgmg en-a c6nsPEf ng SO

chlorine atong 1socggpat5nﬁ%%étehhgnaﬁh'Xﬁonﬁqrggeﬁtc gBQUQﬂ el S @ conpound

havi ng at | east oOne Ive rogen-cont al ni ng group selected frome.gqg.

an al cohol i ¢ Ryli94Yend’ @WBun? to suEBeEObbigbiqrQ§YE1§60§Eef%rEEH”ary
amno group, a secondary am no group and a carboxyl group

The acti veg hydr ogqi )c a@p preFetab1yave haldgeh-dntainingagoly@ther
hydr ogen- cont ai ni ng groups. Further, the active 25 hydrogen conpound may
have one actlpelbbdrogehechauaganngontalnlng polyether polyol is
preferably an aliphatic hydrocarbon having a halogen atom
and an epoxy group, .particularly a reaction product of
epichlorohydrin with an active hydrogen compound. The
10 ~ halogen of the halogen—-containing polyether polyol is
preferably contained in the form of a halogenated alkyl
group. |
In (g), the compound having a halogen atom and a
hydroxyl group may, for example, be an aliphatic
15 hydrocarbon having a halogen atom and a hydroxyl group,
an alicyclic hydrocarbon having a halogen atom and a
hydroxyl group, or an aromatic hydrocarbon having a
halogen atom and a hydroxyl group. Preferred is an
aliphatic hydrocarbon having a halogen atom and a
20 hydroxyl group, such as ethylene chlorohydrin, a-
propylene chlorohydrin, g-propylene chlorohydrin,
trimethylene chlorohydrin, tetramethylene chlorohydrin,
giycerol-a—monochlorohydrin, glycerol-f-monochlorohydrin,
glycerol-a«,f-dichlorohydrin or glycerol-a,y-
25 dichlorohydrin.
In (g), the halogen atom is preferably selected from

a chlorine atom, a bromine atom and an iodine atom.



group, but is preferably a conpound having two or nore active

hydr ogen- cont ai ni ng groups. 7

The active hydrogen conpound may, preferably, be-a nonool , a polyol,
an al kanol am ne or a phenol . The nonool may, for exanple, be a
nonool such as met hanol , et hanol, propanol or butanol. The polyol may,
5 for exanple, be a polyol such as glycergpl. sucrose, et hyl ene gl ycol,
propyl ene gl ycol, trinethylolpropane pentaerythritol, dextrose,

met hyl gl ycosi de or,

et hanol ani ne §@Tt 1°ua&F&§h§ﬁ8F&ﬁFﬁ§ GBEﬂNF%&E§g%Lagkg$hgaéhgﬁgﬁa 39E;$e e
o oSt BB e B, el hbad By, BRpRRERR heiEE)
mﬁophenoPySL%ﬁ’i'“% LBtgns, dbromﬂ.;QeFQ%ﬁt@OEnGHXodaﬁE gepmg.e. be a
p-cresol, Pa&QX@%ﬁarﬁytpQ@%EEEQ@”QEe Q- PRLRALYRYEBE! haTbgen atoms
5 consisting solely of chlorine atoms. As an example
wherein the halogen atom is a bromine atom, propylene
bromohydrin (PBH) may, for example, be mentioned.

As the cohpound.having a halogen atom and a hydroxyl
group, a reaction product of the above-mentioned compound

10 having a halogén'atpm and an epoxy group in (£) with an
active hydrogen compound, is also preferred.
Particulafly preferred is a halogen-containing polyether
polyol obtained by reacting an aliphatic hydrocarbon
having a halogen atom and an epoxy group, such as

15 epichlorohydrin, to an active hydrogen compound as an
initiator.

(g) is a compound having a urethane bond which is
obtainable by reacting a hydroxyl group in a compound
having a hydrogen atom and a hydroxyl group with an

20 1isocyanate group in an isocyanate compound. This
reaction product may be a compound which has an unreacted
hydroxyl group or an unreacted isocyanate group, and has
a urethane bond. Further, this reaction product is
preferably selected to have a molecular weight so that it

25 is soluble in the pentafluoropropane.

(g) is preferably a reaction product of the above-

mentioned halogen-containing polyether polyol with an



met hoxyphenol , p-net hoxyphenol , eugenol, isoeugenol,

but yl hydr oxyani sol e, phenol or xylenol, or a polyphenol such as

bi sphenol A, bisphenol F, t-butylcatechol, 2,5- 20 di-t-anyl hydroqui none,
2;5-di-t-butyl hydroqui none, m pyrocat echol, 4-chl orocatechol,

4- br onocat echol , 3, 4- di hydr oxyt ol uene, 3, 4-di oxybenzophenone, 3, 4-

di oxyacet ophenone, p-t-butylpyrocatech_(_)l1 pyrogal | ol , resol (a
derivative of phenol) or benzilic type polyol (a 25 derivative of phenol).
Further, a polyol having an al kyl ene oxi de such as ethyleng oxige (EO
or propyl ene éﬁpgyappgy sgmpgupg.t hEhis reaction product is preferred,

- 8- above ,actiye hydrogen_conmpound t.ap active hydrogen .
conpound suchS&8c& Aydrl x?Fgﬁg}ﬁPﬁaPEdsb?Eb6F§ﬁeinhévﬂﬁ ed ggaﬁﬁ ¥itRyanate

reacted in an annﬁnt of at ngig tge a tequivalent anount to such a
pol yol , is al 8oPRrEPEr ARY. 2 Wihg ageRtes preferably a hal ogen- cont ai ni ng

POV el an ol BB bR aRALEIBERERLLA RROOpR LKL BB Ol yeaio
5 or aliphatic polyisocyanate having at least one
isocyanate group, preferably at least two isocyanate
groups, a mixture of two or more such polyisocyanates, or
a modified polyisocyanate obtainable by modifying such a
polyisocyanate or a mixture.

10 For example, preferred is a polyisocyanate such as
tolylene diisocyanate (TDI), diphenylmethane diisocyanate
(MDI), polymethylenepolyphenyl isocyanate, xylylene
diisocyanate, isophorone diisocyanate or hexamethylene
diisocyanate, or a prepolymer type modified product, a

15 nurate modified product or a urea modified product
thereof. |

The composition of the present inQention is useful
for a wide range of applications such as a solvent, an
aerosol propellant, a refrigerant and a blowing agent.

20 Among them, it is particularly suitable for a blowing
agent for preparation of a plastic foam, particularly a
blowing agent for preparation of a polyurethane foam.
.When the composition of the present invention is used as
a polyurethane blowing agent, the composition may contain

25 a polyol componeﬁt or an isocyanate component.

In the composition of the present invention, the

content of "(i) a combination of (a) and at least member



and’ an epoxy group, particularly a reaction product of epi chl or ohydrin
w th an active hydrogen conpound. The 10 hal ogen of the

hal ogen- cont ai ni ng pol yet her polyol is preferably contained in the
form of a hal ogenat ed al kyl group. In (g), the compound
havi ng a hal ogen atom and a hydr oxyl group may, for exanple, be an
aliphatic 15 hydrocarbon having a haloggp atomand a hydroxyl group,

an alicyclic hydrocarbon having a hal ogen atom and a hydr oxyl group,
or an aromatic hydrocarbon havin en atom and a hydroxyl group.

Preferred i s RlectedafrgRa{pe ﬁgdﬁﬁéarﬁﬁggkggﬂn@talﬁéFBg@Hea BMP&Rd a 20
Chi or omydr n. SEYPFFSR: BEORCkES cRPdr byAr La. Erom 6t bbiotn 10BRKECPERydr i n,
ol yeor ol - Lorr FERORSAPE, shUupRRts BYE1She GF {alPBRERaRdBKEbEDpane, o
o of or abl ' LePESTERapRE PN 1, ko 10 partl 68 weldfe (BLPORIOTRAZEET i ne
atom 5 by weight of the pentafluoropropane.

*(i) a combination of (a) and at least one member
selected from (b) to (e)" and "(ii) at least one member
selected from (f) and (g)" may be used in combination.

In (i), the proportions of (a) and at least one

10 member selected from (b) to (e) are preferably such that
the former is from 0.0l to 100 parts by weight and the
latter is 1 part by weight.

Further, in the application as a polyurethane blowing
agent, when (f£) is a halogen-containing polyether polyol,

15 such a polyether polyol usually constitutes a part of a
polyol component. Likewise, when (g) is a reaction
product of a halogen-containing polyether polyol with an
isocyanate compound and has a hydroxyl group, such a
reaction product usually constitutes a part of a polyol

20 component.

Further, when (g) is a reaction product of a halogen-
containing polyether polyol with an isocyanate compound
and has an isocyanate group, such a reaction product
usually constitutes a part of an isocyanate component.

25 " The composition of the present invention may further

contain other stabilizer, for example, at least one

member selected from a compound having -COR3 wherein R3



-9-° Particularly preferred is a chlorine atom A plurality of -
hal ogen atons are preferably ones selected from - chl orine atons,

brom' ne atons and i odi ne at ons. Particularly preferred are a plurality
of hal ogen at ons 5 consisting solely of chlorine atons. As an exanple
wherein the hal ogen atomis a brom ne atom propyl ene br omohydrin
(PBH) may, for exanple, be nentioned. _ 12 - As the conmpound having a

hal ogen at om and a hydr oxyl group, a reaction product of the

above- nenti oned conpound 10 having a halo ep atom and an gggxgrgroup in

(f) with an 1s aBcaikgl h9a?'6§ena ApoSER ‘F‘% %Jr’%blp%?%Pr

Particularly preferred_i al oge con%alnln po gether d h f

obt ai ned by rgﬁeFPnﬁraﬂ é?iﬁﬂ%??geﬁyﬂf% EL AN ?“@ #% B%en atom
d | {

comound as. arcoaRt fHiRRF A¢ 1Y SEAqY Having 3 My %rav.d%% 2l et hane

bond whi ch i Sy anove bkﬁbﬂaghe%9§058fcéfn9 ﬁaﬂ3€%9§¥édg%988hbf a conpound

havi ng a hydrogen atom and a roxyl group w |socyanate group in
an 'SOCya@?tehSQSBQHQQedTgkématlc hPaELELPL O ORAGingBY RE1SgERREYRD Whi ch

has an unreacted
directly bonded to a carbon atom of the aromatic ring, a
phenol, an unsaturated group-containing aromatic
compound, a metallocene, a metal acetyl acetonate, an
oxime, an epoxy compound, an organic acid, an ammonium

10 salt or amine salt of an organic acid, a halogenated
alkane and a halogenated alcohol, in an amount of from

" 0.001 to 10 parts by weight, preferably from 0.0l to 10
parts by weight, per 100 parts by weight of the
pentafluoropropane.

15 The compound having COR3 wherein R3 is an alkyl
group, a halogenated alkyl group, an aryl group or a
halogenated aryl group, may, for example, be an aliphatic
monoketone such as methyl ethyl ketone or methyl isobutyl
ketone, a phenone such as acetophenone, p-

20 methylacetophenone, n-butyrophenone or benzophenone, or a
f-diketone such as benzoylacetone, «'-benzoyl-a,a,a—
trifluoroacetone, dibenzoylmethane, furoylacetone,
acetylacetone or (trifluoroacetyl)acetone. Particularly
preferred is an aliphatic monoketone or a phenone.

25 R?® which is a halogenated alkyl group or a
halogenated aryl group, is preferably an alkyl group or

an aryl group, wherein at least a part of hydrogen atoms



hydr oxyl group or an unreacted isocyanate group, and has a urethane
bond. *«Further, this reaction product is preferably selected to have a
nol ecul ar weight so that it. 25 is soluble in the pentafl uoropropane.

(d) is preferably a reaction product of the above- ment i oned

hal ogen-cont ai ni ng pol yether polyol with an

- 10 - i socyanate conpound. This repgtion product is preferred,

since it is excellent in stability in a mxed state with a polyol and

bl Th t d b : '
icyel e UsTa: ther pRkERcIBBD: Coe PaRaRET haRPHEPatS) BHOFCoRGted by a
i socyanat e gr tuo.isocyanate m xt ure

of two or 328@ ref &%ggﬁﬁgng%ggs Porine ] ﬂ%dPF|8d°BlgyF§§ 95%3
obt ai nabl e byTHBd B¥b§9 fdfBe? of thBokikgﬂcgﬁﬁégeoQVtﬁef%?%ﬁéggatéﬁ

For exanpl e, preferre I S a pol yi socyana
di i socyanat e QIPér).L g%age@gl gﬁ&haesbﬂyl EOEHANALE s (M),

polynethylenepo phényl i socyanat e, xylyl ene
The compound having -CO,R* wherein R? is a residue
having a hydroxyl group removed from an alcohol or a
halogenated alcohol, may, for example, be an ester of an
aliphatic carboxyiic acid, such as ethyl acetate, butyl
acetate, amyl acetate, ethyl formate, 2,2,2-

10 trichloroethyl formate, butyl butyrate, amyl butyrate,'
methyl propionate, ethyl propionate, butyl propionate,
amyl propionate, butyl acrylate, butyl methacrylate,
methyl stearate, ethyl stearate, butyl stearate, butyl
oleate, ethyl laurate, dimethyl oxalate, dibutyl

15 malonate, diethyl succinate, dibutyl tartarate, methyl
maleate, ethyl maleate, chloroethyl acetate, chloropropyl
acetate, methyl laurate, ethyl laurate, methyl 3-
oxobutanoate, ethyl 3-oxobutanoate, methyl acetoacetate,
ethyl acetoacetate, ethyl 3-oxopentanoate or ethyl 3-

20 oxoogtadecanoate, or an ester of an aromatic carboxylic‘
acid, such as ethyl benzoate, ethyl 4-methylbenzoate,
dimethyl phthalate, chloroethyl benzoate or chloropropyl
benzoate.

Other esters may, for example, be esters of aliphatic

25 carboxylic acids or aromatic carboxylic acids with

halogen-containing polyether polyols having a halogenated

alkyl group. Such esters are preferred, since they are



di i socyanate, isophorone diisocyanate or hexanethyl ene di i socyanat e,

or a ‘prepolyner type nodified product, a 15 nurate nodified product or a
urea nodi fied product t her eof . The conposition of the present
i nvention is useful for a wide range of applications such as a

sol vent, an aerosol propellant, a refrigerant and a bl ow ng agent. 20
Among them it is particularly suitable fpor_a bl ow ng agent for
preparation of a plastic foam partrcular y a bl owi ng agent for
preparation- of a golyurethane f oam When_t he coaggsitio

present invenB¥ER118NLstn akability B3 PeXedntate gaa59£¥${t%£
fﬁgﬁ? L;ﬁBtoBipﬁﬁHts? afrnEpr Buflf BRbeserronfating npéiﬁééﬁ?‘?tof&fg?g M
(o or Cli yhay " pealledhant gh FESEFIbeg abovs yith, 185PEEE Te) 18TL6F) 1Y

0.001 to 10 pg zs by wei ght per 100 parts by wei ght of the
pent af | uor opr op
5 R4 which is a residue having a hydroxyl group removed

from a halogenated alcohol, may, for example, be a

residue having a hydroxyl group removed from a usual

halogenated alcohol.having'a halogenated alkyl group, or

a residue having a hydroxyl group removed from the above-
10 mentioned halogen—contaiﬁing polyether polyol.

The halogenated alkyl group in the halogenated
alcohol or the halogenated alkyl group in the halogen-
containing polyether polyol, is preferably an.alkyl
group, wherein at least a part of hfdrogen atoms in the

15 alkyl group is substituted by a halogen atom such as a
fluorine atom or a chlorine atom. As the active hydrogen
compound, the same active hydrogen compound as described
above may be employed.

The halogenated aromatic hydrocarbon having a halogen

20 atom directly bonded to a carbon atom of the aromatic
ring, may, for example, be p-fluorotoluene. The halogen
atom is preferably a halogen atom selected from a
fluorine atom, a chlorine atom and a bromine atom.

The phenol may be the same as the phenol in the

25 above-described (£). |

The uhsaturated group-containing aromatic compound

may, for example, be styrene, vinyltoluene, a-



preferably fromO0.01 to 10 parts by weight per 100 parts 5 by wei ght of

t he pentafl uoropropane. "(i) a conbination of (a) and at |east one
menber selected from(b) to (e)" and "(ii) at |east one nenber
selected from(f) and (g)" nay be used in conbi nation. In (i), the
proportions of (a) and at | east one 10 nenber selected from(b) to (e) are
preferably such that the fornmer |s1gan0 01 to 100 parts by wei ght
and the Iatter is 1 part by weight. Further, in the
application as a gurethane bl owi ng agent, when (f) Is a

hal ogen- contaWﬂFh&lﬁ Y?%FﬁerPpbﬁ?EE°P33¥#§Rk%P%Fpd?yether pol yol usual Iy
constitutes a,part o $ onent when (g) is a
eact i on %?Baae?nxs%tallhs %gea-tm ERE T OTSE 987 BTy ol o th an

| socyanat e copnpoun r.ox gr such reacti on product
usual | y const ﬂP’éng ? %?hgy% E/éc/) & éﬁe%%sn% ene or Furt her,
when (Qg) is ag Eﬁ@Q%éQ c@h@duct of a hal ogen- cont ai ni ng pol yet her
polyol with an 1 so e conmpound and has an isocyanate group, such a

(o on B otiel me pueimbnegerats nos oomleplvesmsrociasnte
contai n otherngtrblbténe, tGharisePhe, mdlydSdededichloride,
dicyclopentadienyltitanium dichloride or
dicyclopentadiepylzirconium dichloride.
The metal acetyl acetonate may, for example, be
10 copper acetyl acetonate, iron acetyl acetonate, manganeée
(II) acetyl acetonate or cobalt (II) acetyl acetonate.
The oxime may, for example, be acetoaldoxime,
cyclohexanoneoxime, benzaldoxime or acetoxime.
The epoxy compound may, for example, be a monoepoxy
15 compound such as ethylene oxide, 1,2-butylene oxide,
propylene oxide, styrene oxide, cyclohexene oxide,
glycidol, epichlorohydrin, phenyl glycidyl ether,
glycidyl methacrylate, allyl glycidyl ether, methyl
glycidyl ether, butyl glycidyl ether or 2-ethylhexyl
20 9glycidyl ether, or a polyepoxy compound such as
diepoxybutane, vinylcyclohexene dioxide, neopentyl glycol
diglycidyl ether, ethylene glycol diglycidyl ether,
glycerol polyglycidyl ether or trimethylolpropane
triglycidyl ether.
25 The organic acid may, for examplé, be formic acid,
acetic acid, propionic acid or lauric acid. The amine

used for the ammonium salt or the amine salt of this



menber selected froma conpound having -COR[err] wherein R err]

- 12 - Is an al kyl group, a hal ogenated al kyl group, an aryl

group or a hal ogenated aryl group, a conpound havi ng -CJerr]Rerr]
wherein R err] is a residue having a hydroxyl group: removed from an

al cohol or a hal ogenated al cohol, a 5 hal ogenated aromati ¢ hydrocar bon
havi ng a hal ogen at om directly banggd-to a carbon atom of the aromatic
ring, a phenol , an unsaturated group-containing aromatic

Compound. an THARHE SHdy TRY it AT s A8 meRRIEWAR of an o gan o
from 0. ine { SR EMIR WEMELEIE, [ ™
I Y e ooy Tatreaiateg PR . I exam R g P P oup.
a hal ogenat ecoipl dpde thand, BPerRiddtopldpihed) F-chlordprcigdt a¢- aryl group,
may, for exanple, be an aliphatic
5 chlorobutane, 2-chlorobutane, bromomethane,
dibromomethane, brémoform, carbon tetrabromide,
bromoethane, l-bromopropane, 2-bromopropane, l-
bromobutane, 2-bromobutane, 1,2-dibromobutane, 1,3-
dibromobutane, 1,4-dibromobutane, 2,3-dibromobutane,
10 iodoethane, l-iodopropane, 2-iodopropane, 1-iodobutane or
2-iodobutane.
The hélogenated alcohol may, for example, be 2-
chloroethanol, 2,2-dichloroethanol, 2,2,2-
trichloroethanol, l-chloro-2-propanol, 2-bromoethanol,
15 2,2-dibromoethanol, 2,2,2-tribromoethanol,
ethylenechlorohydrin or propylenebromohydrin.
Now, the present invention will be described in
further detail with referencé to Examples and Comparative
Examples. However, it should be understood that the
20 present invention is by no means restricted by such
specific Examples.
EXAMPLES 1 to 23 (the present invention), EXAMPLES 24 to
28 (Comparative Examples), EXAMPLES 29 to 36 (the present
invention) and EXAMPLE 37 (Comparative Example)
25 Tables 2 to 4 and 6 show the results of cases wherein

R245fa was used as a polyurethane blowing agent. Table 7

shows the results of cases wherein R245ca was used as a



nonoket one such as nethyl ethyl ketone or nethyl isobutyl ket one, a
phenonwe such as acet ophenone, p- 20 nethyl acet ophenone, n-butyrophenone or

benzophenone, or a [err]-di ketone such as benzoyl acet one,

[eérr]' -benzoyl-[err],[err],[err]- trifluoroacetone, dibenzoyl nethane,
fur oyl acet one, acetylacetone or (trifluoroacetyl)acetone. Particularly
preferred is an aliphatic nonoketone or f7phenone. 25 R3 which is a
hal ogenat ed al kyl group or a hal ogenat ed aryl group, is preferably an
al kyl group or an aryl _group, wherein at |least a part of hydrogen

at ons . polyurethane” blowing agent. - 13 - in the al kyl group

OF e B0V 9T 0u ghs, SR W GlaRbaBon kaaRCUEPerHRTEEAR By hior
et e HgrBcEHpr B b BEBBRLER, y FOMLAG BeliagrgPinea, 1%
P O 0L BbERUBe! AP 8uabeobholtefe (21 L84ERS1 REI LEERLEa™
ethyl acetate;nbibphe 1, the isocyanate component (I liquid) as

identified in Table 1, biowing agent R245fa and various

organic compounds as identified in Tables 2 to 4.

Using a wooden box having a size of 200 mm x 200 mm

x 200 mm, a polyurethane foam was prepared from the above

10 test sample, whereupon its center portion was sampled.f
The amount of decomposition product R1234ze or R1l234ye
formed by the heat generation during foaming, was
analyzed by gas chromatography, whefeby the effect for
controlling the decomposition product was determined.

15 The "added amount" in Tables 2 to 4 means the amounts
of the organic compounds in Tables 2 to 4 added to Pl
liquid. The blowing agent was preliminarily incorporated
to Pl liquid. The "added amount" in Tables 6 and 7 means
the amounts of the organic compounds in Tables 6 and 7

20 added to P2 liquid or I liquid.

In Examples 29, 30, 33 and 34, ﬁhe organic compounds
were preliminarily incorporated to P2 liquid. In
Examples 31, 32, 35 and 36, the organic compounds were
preliminarily incorporated to B liquid. Further, the

25 Dblowing agent was preliminarily incorporated to P2
liquid.

In Tables 6 and 7, "OH value" represents a hydroxyl



acetate, anyl acetate, ethyl formate, 2,2,2- 10 trichloroethyl fornmate,

butyl butyrate, anyl butyrate, nmet hyl propi onate, ethyl propionate,
butyl propionate, anyl propionate, butyl acrylate, butyl nethacryl ate,
nmet hyl stearate, ethyl stearate, butyl stearate, butyl ol eate, ethyl

| aurate, dinethyl oxalate, dibutyl 15 nalonate, diethyl succinate,

di butyl tartarate, nethyl mal eat e, sgt hyl nal eate, chloroethyl acetate,
chl or opr opyl acetate, methyl laurafe, ethyl laurate, nethyl 3-

oxobut anoat e, ethyl 3-oxobutanoate, nethyl acetoacetateg, et hyl

acet oacet at e, Vakyfy| (unigko RRgkQicht e 34 eithyfabiles Ky ang gt MW anocat e, or
an ester of an arongfic carboxyli acid, such as ethyl benzoate, ethyl
4- et hyl benz EAREent r?ﬁ’ife??fys pﬁl%eﬁ%ﬁ?‘,nt{: kﬁ%r’(feqcfﬁﬂnaote%z%%ﬁ%p%r

chl or opr opyl .. be ate. O her esters may, for exanple, be
esters of ali&ﬁﬂﬁﬁt:w * carboxylic acids or aromatic carboxylic acids with

hal ogen- cont ai ni ng, yet her .,Pé)&y‘%]zs hayd ng ay hpéﬁggg@ﬁ@g an al kyl group.

Such esters are preferred, since y are
5 epichlorohydrin adduct derivative of bisphenol A (OH

value: 250), Y represents an epichlorohydrin adduct
derivative of glycerol (OH value: 450), DEAM represents
~diethanolamine, and EPCH represents epichlorohydrin.
In Tables 2 to 4 and 6, A to D in the column for
10 "Decomposition Product" indicate the concentrations (N -
ppm) of decomposition product R1234ze and have the
following meanings.
A: N < 50 ppm
B: 50 ppm < N < 100 ppm
15 C: 100 ppm < N < 500 ppm
D: N > 500 ppm
Further, in Table 7, E and F in the column for
"Decomposition Product" indicate the concentrations (M
ppm) of decomposition product R1234ye and have the
20 following meanings.
E: M < 50 ppm

F: M > 500 ppm



- 14 - excellent in stability in a mxed state of a polyol and a

bl owing agent. Such hal ogen-contai ni ng pol yet her polyols may be the
sane as descri bed above with respect to (g) or (f). 5 Rl err]
which is a residue having a hydroxyl group renoved from a hal ogenat ed
al cohol, may, for exanple, be a resi due having a hydroxyl group
renoved from a usual hal ogenat ed fécghol havi ng a hal ogenat ed al kyl
group, or a residue having a hydroxyl group renoved fromthe above-
10 nentioned hal ogen-cont ai ni ng pol yet her pol yol . The hal ogenat ed
al kyl group in the hal ogenat ed al cohol or the hal ogenated al kyl group
i n the hal ogen- cont ai ni ng pol yeibdley 1pol yol, is preferably an al ky

group, wherein at least a part of hydrogen atonms in the 15 alkyl group is
substi tut ed[py—a Marogemn atom sucn as_ a TJuorTne atom or_a cniprine
atom As th%ﬁ&iiﬂ@i@ydrogen conpound, th¢ same active hydrogeE
conpound as dwy&ae@mm@qunm&m@apquoo parts bylheikmtopenat ed
aromatic hyﬂrocar on aV|ngSa hal ogen 20 atomjdirectly bonded to aj carbon

at om of t he|artsiadt ‘ng, may, for exanple, be p-fluorotolueng. The
hal ogen Eﬂaﬂamysuﬂuﬂhﬂuﬂdamva hal ogen at om| sel2e pagdt sf bymweeight

fluorine at ”n(ﬁ%&ﬂyéﬁgJF%éﬂﬁynéﬁﬂiy% gﬁgnine ajom
Product K.K.)
Foam stabilizer SH-193 2 parts by weight
(manufactured by Toray Silicone
K.K.)

Pure water 2 parts by weight

I liquid
Isocyanate PAPI-135 150 parts by weight
(manufactured by Mitsubishi

Kasei Dow K.K.)

Blowing agent R245fa 35 parts by weight




The phenol may be the sanme as the phenol in the 25 above-described (f)..

The unsaturated group-containing aromati c conpound may, for exanple,
be styrene, vinyltoluene, [err]- - 15
- met hyl styrene, p-isopropenyltol uene, o- I sopropenyl t ol uene,
p-i sopropenyl - o-xyl ene, p- | sopropenyl -[err]-ethyl styrene,
nmet hoxyst yrene or et hoxystyrene_ 5_ The netal | ocene may, for
exanpl e, be ferrocene, ni ckel ocené,” cobal t ocene, nol ybdocene
di chl ori de, di cycl opent adi enyl titani umdichloride or
di cycl opent adi enyl zi rconi um di chl ori de. The metal acetyl acetonate
may, for exanple, be 10 copper acerapleacetonate, iron acetyl acetonate
manganese (I'l') acetyl acetonate or cobalt (11) acetyl acetonate.
The oxi me nEY,TOT _gxanpre, be acetoal doxi ng, Cy ¢l ohexanoneoxt ng,
benzal doxi or acetjoxi ne. The epoky Bddpdund may, for exanple, be
a nonoepox iti
POXY] Example Organic compound amount |Decomposition
No. (parts by product
weight)
1 Nitromethane 1.0 A
Acetonitrile 0.5
2 Nitromethane 1.0 A
Benzonitrile 0.5
3 INitromethane 1.0 A
N,N-Dimethylacetamide 0.5
4 Nitromethane 1.0 A
y-Butyrolactone 0.5
5 Nitromethane 1.0 A
p—-Benzogquinone 0.5
6 Nitroethane 1.0 A
Acetonitrile 0.5
7 Nitroethane 1.0 A
Benzonitrile 0.5
8 [Nitroethane 1.0 A
N,N-Dimethylacetamide 0.5
9 Nitroethane 1.0 A
y—-Butyrolactone 0.5
10 Nitroethane 1.0 A
p-Benzoquinone 0.5




15 "conpound such as ethyl ene oxide, 1,2-butylene oxide, propyl ene

oxi de; styrene oxi de, cycl ohexene oxide, gl yci dol, epichl orohydrin,
phenyl gl ycidyl ether, gl ycidyl methacrylate, .allyl glycidyl ether,
met hyl glycidyl ether, butyl glycidyl ether or 2-ethyl hexyl 20
glycidyl ether, or a polyepoxy conpound such as di epoxybut ane,
vi nyl cycl ohexene di oxi de, neopentyl gl ygol_ di gl yci dyl ether, ethylene
gl ycol diglycidyl ether, gl ycerol polyglycidyl ether or
trimet hyl ol propane triglycidyl ether. 25 The organic acid nay,
for exanple, be formc acid, acetic acid, propionic acid or lauric
acid. The am ne used for the anfiablendsalt or the amne salt of this
- 16 - organi c acid, nay, for exanple, be dinethylam ne,
di et hyl am ne, trinetjhylam ne or triethylam fe. The hal ogenaj ed
al kane may,| for exanpl e, be chl or oet hafe, AddeBl orfopr opane,
2- chl or opr opere&mple | 5 6rhg|£nriocbuéo%]pedunzd chl ¢r cimtamte, |[Devonpddistiicon
No. (parts by product
weight)
11 p-NitroEoluene 1.0 A
Acetonitrile 0.5
12 p-Nitrotoluene 1.0 A
Benzonitrile 0.5
13  |p-Nitrotoluene 1.0 A
N,N-Dimethylacetamide 0.5
14 p-Nitrotoluene 1.0 A
y—-Butyrolactone 0.5
15 p-Nitrotoluene 1.0 A
p—-Benzoquinone 0.5
16 p—Nitrotoluéne 1.0 A
Acetonitrile 0.5
p-Fluorotoluene 0.5
17 p-Nitrotoluene 1.0 A
N,N-Dimethylacetamide 0.5
p-Fluorotoluene 0.5
18 p-Nitrotoluene 1.0 A
y—-Butyrolactone 0.5
p-Fluorotoluene 0.5
19 p—-Nitrotoluene 1.0 A
p-Benzoquinone 0.5
p-Fluorotoluene 0.5




di br ononet hane, bronoform carbon tetrabrom de, br onpbet hane,

1- br ovopr opane, 2-bronopropane, 1- br omobut ane, 2- br onobut ane,

1, 2- di bronobut ane, 1, 3- di br onobut ane, 1, 4-di br onobut ane,

2, 3-di bronpbut ane, 10 iodoethane, 1-iodopropane, 2-iodopropane,

1-i odobut ane or 2- i odobut ane. The hal ogenat ed al cohol may,
for exanple, be 2- chl or oet hanol_, 23, 2-di chl oroet hanol , 2, 2, 2-

trichl oroet hanol, |-chloro-2-propanol, 2-bronoethanol, 15 2,

2- di bronoet hanol , 2,2, 2-tri bronoet hanol, et hyl enechl orohydrin or

pr opyl enebr onohydri n. Now, the present invention will be described
in further detail with referencBalbbe Ekanpl es and Conparative

Exanpl es. However, it should be understood that the 20 present invention

is by no ns restr]icted by such spec|fic Exanplles. EXAVHLES 1
to 23 (the Jpresent ijnvention), EXAMPLES 24 {o Added28|( Conparative
Exanpl es), [BampES 129 to 36 (the present amdunﬁulmmmompb 37
(Compar at i Byap! ) ?%gan ﬁ%‘FPé%l"‘?]to BaEtE BHIW t R gt ts [of
cases wherg n R245fa was used as a pol u&gigggg | owi ng agent. [Table 7
shows the rlesults off cases wherein R245ca whs US sla
20 p-Nitrotoluene 1.0 A
Acetonitrile 0.5
Chloroethyl acetate 0.5
21  |p-Nitrotoluene 1.0 A
N,N-Dimethylacetamide 0.5
Chloroethyl acetate 0.5
22 p-Nitrotoluene 1.0 A
y-Butyrolactone 0.5
Chloroethyl acetate 0.5
23 p—-Nitrotoluene 1.0 A
p—Benzoquinone 0.5
Chloroethyl acetate 0.5
24 p—Nitrotoluene 1.0 B
25 p—-Nitrotoluene 0.5 C
26 Nitromethane 1.0 B
27 Nitroethane 1.0 B
28 Nil D




- 17 - pol yur et hane bl owi ng agent. The tests in Exanples 1 to
28 wexe carried out by using test sanples prepared by m xing

pr edet er mi ned anounts of the polyol conponent (Pl liquid) as

i dentified 5 in Table 1, the isocyanate conponent (I liquid) as
identified in Table 1, bl ow ng agent R245fa and vari ous organic
conpounds as identified in Tables 2 £0,4._ Usi ng a wooden box
having a size of 200 mm x 200 mMm X 200 mm a pol yuret hane foam was
prepared fromthe above 10 test sanple, whereupon its center portion was
sanpl ed. The anmount of deconposition product R1234ze or R1234ye
formed by the heat generation durindrdkerisig, was anal yzed by gas
chromat ogr aphy, whereby the effect for controlling the deconposition
product was[determ ned. 1o The ~“added amjunt”™ 1n Tables 2 to # neans
the amount s|{P2 ligeidhe organic compounds in T4dbles 2 to 4 added to|P1

i quid. The|blmiyig agsringias q @ialuenass 1450,ndo5popates by weighl)li qui d.

The "added unt, TabI 7 eans t he anounts of the prganic
conpounds ,m% %’ d?%OG aad%ded tom

tolylenediamine
Polyol having a OH value of 450, 50 parts by weight
having PO and EO added to
sucrose

Catalyst: Dabco—-33LV 2 parts by weight
(manufactured by Sankyo Air
Product K.K.)

Foam stabilizer: SH-193 2 parts by weight
(manufactured by Toray Silicone
K.K.)

Pure water 2 parts by weight

I liquid
Isocyanate: PAPI-135 150 parts by weight
(manufactured by Mitsubishi
Kasei Dow K.K.)

Blowing agent 35 parts by weight




20 "added to P2 liquid or I liquid. I n Exanples 29, 30, 33 and 34,

t he oxgani c conpounds were prelimnarily incorporated to P2 liquid. In
Exanpl es 31, 32, 35 and 36, the organic conpounds were prelimnarily
i icorporated to B liquid. Further, the 25 blowi ng agent was prelimnarily
I ncorporated to P2 l'i quid. In Tables 6 and 7, "OH val ue"
represents a hydroxyl - 24 - : - 18 -
value (unit: ngKOH g), and in Tables 67and 7, "NCO content" represents
the content of isocyanate groups (unit: w9%. Further, in
Tables 6 and 7, X represents an 5 epichl orohydrin adduct derivative of
bi sphenol A (OH val ue: 250), Y Tajesents an epi chl orohydri n adduct
derivative of glycerol (OH value: 450), DEAM represents
di et hanol affT e, and [EPCH T EpPTr ESeNt s epr chl of onydr 1 n. I'n Tagl es 2
to 4 and 6,] Ato Dijn the colum for 10 "Dpcohgdsdti ¢n Product” indi cate
t he concentjrgta e (IN iti
Bt arfdbe ( Organic compound amount |Decomposition
No. (parts by product
weight) -
29 X (OH wvalue: 250) 5.0
30 EPCH adduct derivative 5.0
of DEAM (OH value:
250)
31 |TDI prepolymer of X 5.0 A
(NCO content: 15)
32 MDI prepolymer of ¥ 5.0 A
(NCO content: 22) '
Table 7
Added
Example Organic compound amount Decomposition
No. 9 P (parts by product
weight)
33 X (OH value: 250) 5.0 E
34 EPCH adduct derivative 5.0 E
of DEAM (OH value:
250)
35 TDI prepolymer of X 5.0 E
(NCO content: 15)
36 MDI prepolymer of Y 5.0 E
(NCO content: 22) '
37 Nil - : F




ppnj of deconposition product R1234ze and have thé fol | om ng nmeani ngs.

A: N < 50 ppm B: 50 ppmJ[err] N < 100 ppm 15 C. 100 ppm
[err] N < 500 ppm D N[err] 500 ppm Further, in Table 7,
E'and Fin the colum for "Deconposition Product” indicate the
concentrations (M ppm of deconposition product R1234ye and have the
20 follow ng neani ngs. E M< opm F: MJ[err] 500 ppm
- 19 - Tabl e P1 liquid Polyol EL-750ED

(nanufactured by 100 parts by wei ght Asahi Ain K K Catal yst Dabcg-33LV
2 parts by wei ght The( egmposd &P@d°§yt9&nPVSSRPF invention is useful as

a blowing agent, an aerosol propellant, a refrigerant or
a solvent, and it not only shows an excellent stabilizing
effect but also exhibits a remarkable effect for

5 controlling formation of R1234ze or R1234ye.



Product K. K.) Foam stabilizer SH 193 2 parts by weight .
(manufactured by Toray Silicone K. K) Pure wat er )

2 parts by wei ght I liquid |Isocyanate PAPI-135 150 parts by
wei ght (manuf actured by M tsubi shi Kasei Dow K. K.) Bl owi ng agent

R245f a 35 parts by weight

- 20 - meg_

Added Exanpl e Organi ¢ conpound anount Deconposi tion No.

(parts by r oduct wei ght) 1

Ni t romet hane CLAIMS: 1.0 A Acetonitrile

0.5 2 N|tron%&

Benzonitrile 1+ uorlneucgntalngng h¥§f?ﬁﬂﬁPﬂ%n%°mp°51tl°n 1.0

? 0 N ht%ﬁg?&QYLgcgﬁgn}gfiow1ng (f) and (2), whePgFﬁhége

proportions of (1) and (2) in the composition are such
5 that (1) is 100 parts by weight, and (2) is from 0.001 to
10 parts by weight:

(1) at least one pentafluoropropane selected from
1,1,1,3,3-pentafluoropropane and 1,1,2,2,3-
pantafluoroproapne,

10 (2) the following (i) or (ii):

(i) a combination of (a) and at least one member
selected from the following (b) to (e):

(a) a compound having -NO,,

(b) a compound having -CN,

15 (c) a compound having ~-CONRR? wherein each of R?
and R2? which are.indgpendent of each other, is a
hydrogen atom or an alkyl group,

(d) a lactone,
(e) a quinone,
20 (ii) at least one member selected from the followinq
(£) and (g):
(£) a.reaction product of a compound having a
halogen atom and an epoxy group with an active
hydrogen compound,

25 (g) a reaction product of a compound having a

halogen atom and a hydroxyl group with an isocyanate

compound.

This Sheet Has Been Replaced
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Ni t r oet hane
Ni t r oet hane
Ni t r oet hane
Ni t r oet hane

y- But yrol act one 0.5 5 Ni t r onet hane 1.0
A s p- Benzoqui none 0.5 6 Ni t r oet hane

1.0 A Acetonitrile 0.5 7

1.0 A Benzonitrile 0.5 8

1.0 A N, N- Di met hyl acet am de 0.5 9

1.0 A y- But yr ol act one 27 - 0.5 10

1.0 A p- Benzoqui none 0.5

21 - Tabl e
Added Exanpl e2. 'mﬁb&WW@Q@G#é6@nGCCOrdlnanﬁenpla1Be&onﬁ@§qﬁ%ﬂ1thﬁw)
(parts by pr oduc

p- N|trotoluen§r°P°rt1°ns of {a) and at leagt one memhsétgﬁgFF%Pg from

0.5 .
Benzonltrlle Q &rO%OBU?%e(6)5are such t%ag the formerAls from 0.01

to 100 parts by weight, and the latter is 1 part by
5 weight.
3. The composition according to Claim 1, wherein the
fluorine-containing hydrocarbon composition is a blowing .
agent for preparation of a plastic foam.
4. The composition according to Claim 1, wherein (a) is
10 a nitroalkane or an aromatic nitro compound, (b) is an
aliphatic nitrile or an aromatic nitrile, (c¢) is a
formamide or an acetamide, (d) is f-lactone, y—lactone or
d-lactone, and (e) is p-benzoquinone, o-benzogquinone,
9,10-anthraquinone or 1,4-naphthoquinone.
15 5. The composition according to Claim 1, wherein (f) is
a halogen-containing polyether polyol.
6. The composition according to Claim 1, wherein the
compound having a halogen atom and an epoxy group in (f)
is an aliphatic hydrocarbon having a halogen atom and an
20 €epoxy group.
7. The composition according to Claim 1, wherein the
active hydrogen compound in (f) is a monool, a polyol, a
phenol, a compéund having a primary amino group, a
compound having a secondary amino group, dr a compound
25 having a carboxyl group.
8. The composition according to Claim 1, wherein (g) is

a reaction product of (f) with an isocyanate compound.

TN 0 04 A “Isi““ms“mrﬂﬁ“d




13 ° p-Ntrotoluene 1.0 A

NN- Diyret hyl acet am de 0.5 14 p- Ni t rot ol uene ) 1.0
A y- But yrol act one 0.5 15 p- Ni tr ot ol uene

120 A p- Benzoqui none 0.5 16

p- Ni trot ol uene 1.0 A Acetonitrile

0.5 p- Fl uor ot ol uene %.Q p- Ni t rot ol uene

1.0 A N, N- Di net hyl acet®®ni de 0.5

p- Fl uor ot ol uene 0.5 18 p-Ni trotol uene . . 1.0
A [ er9] - BUhgrotmpeshbion accor@ﬁ@g to Claim-&; (whereinechf) is
0.5 19 p- Ni t rot ol uene . A

p- Benzoqui nond halogen—contajning P°1Y9t¥F¢HHRﬁ¥R¥Huene 0.5

- 22 - '
Added Exampl cl0- TBPSREOSLENRRARCOTSERE S oRtain L, Hperein the

(parts by Pr5§§anate compound in (g) is an aromatlc,vgifg§élic or

5 aliphatic polyisocyanate.
S
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20 ° p-Nitrotquene A ~ Acetonitrile

0.5 =« Chithis1Sbest Has Be 0.5 21 p- Ni t r ot ol uene

1.0 h‘ nethylacetan1de 0.5 Chl or oet hyl
acetate Nltrotoluene 1.0 A

y- But yrol act one Chl oroet hyl acetate - 0.5 23
p- Ni t rot ol uene 1 0 _ é?_ p- Benzoqui none

0.5 Chl or oet hyl acetate @ , p- Ni trot ol uene

1.0 B 25 p- Ni trot ol uene - 0.5 C 26
Ni t ronet hane ABSTRACT 1.0 B 27 Ni t r oet hane

1.0 B 2% Ni | .. L D

- 23 - luorine-contaiping Bydrpgarbaaieomp%tlﬁavi ng a OH
val ue of 450, arts §5 t haV| % ngO dded, tonn
tonIenedlan158m95 §3P9n Fmg ?YFQ%I 5 iR stBS wei ght

proportions of (1) and (2) in the composition are such
5 that (1) is 100 parts by weight, and (2) is from 0.001 to
10 parts by weight:

(1) at least one pentafluoropropane selected from
1,1,1,3,3-pentafluoropropane and 1,1,2,2,3-
pantafluoroproapne,

10 (2) the following (i) or (ii):

(i) a combination of (a) and at least one member
selected from the following (b) to (e):

(a) a compound having -NO,,

(b) a compound having -CN,

15 (c) a compound having -CONR!R2 wherein each of R!
and R? which are independent of each other; is a
hydrogen_atom or an alkyl group,

(d) a lactone,

(e) a quinone,

20 (ii) at least one member selected from the following

| (£) and (g):

(f£) a reaction product of a compound having a

halogen atom and an epoxy group with an active

hydrogen compound, _

25 (g) a reaction product of a compddhd having a
halogen atom and a hydroxyl group with an isocyanate

compound.



o\

ﬁéving PO and EO added to sucrose Catal yst: Dabco-33LV | 2

parts by wei ght (manuf actured by Sankyo Air Product K K.) Foam

stabilizer: SH 193 2 parts by wei ght (manuf §&E DY, 50 n
~Silicone K K) Pure wat er 2 R 5L§§§EgﬁﬂgaﬁEET

| liquid-Ilsocyanate: PAPI-135 150 parts by wgi ght
(manuf actured by M tsubi shi Kasei Dow K. K.) Bl owi ng adent 0 1NOV 1997

35 parts by weight - 34

Table 6 Added Exanplle Organi c
conpound ~anount Deconposition No. L

(parts by pr oduct -1- wei ght) 29 X
(OH val ue: 250) 5.0 : A 30 EPCH adduct derivative

50 ELUORINE-CONPATAENG [HYPROGARBON COMPOSTTION

The present invention relates to a fluorine-
containing hydrocarbon composition containing "at least
one pentafluoropropane selected from 1,1,1,3,3-

5 pentafluoropropane (R245fa) and 1,1,2,2,3-
pentafluoropropane (R245ca)" (hereinafter sometimes
referred to simply as é pentafluoropropane).

Heretofore, 1l,1-dichloro-l-fluoroethane (R141lb) or
i1,1,1,-trifluoro-2,2,-dichloroethane (R123) has been used

10 as a substitute for trichlorofluoromethane (R1ll), for
e.g. a blowing agent for preparation of a polyurethane
foam (a polyurethane blowing agent), a refrigerant for a
centrifugal chillef or a solvent for.cleaning.

However, it has already been decided by Montreal

15 pfotocol that a hydrochlorofluorocarbon such as R141lb or
R123 will be totally banned in the ye;r 2020, since its
adverse effect to the ozone layer is not zero although it
is small as compared with a chlorofluorocarbon such as
R11. Accordingly, it is of urgent necessity to develop a

20 substitute material. As a substitute material for R141b




o

31 DI

prepol yner of X F ( NsEhsCOoRd -
15) 32 MDI prepol ymer of Y IS S% HAS B€EN A L&E@T SHEET
content: 22)
Added Exanpl e Organi ¢ conpound - 2§wrr_nunt Deconp03|t oh O NNOV 1997
(parts by pr oduct : 33 X
(OH val ue: 250) FLUORINE-CONTAINING HYDROCERBON COMBROSERION derrvative
5.0 E of DEAM ( OH val ue: 250) 1D
prepol ymer of Xaggrracr 5.0 E (NCO content: 15) 36
MDI prepol ymer of Y 5.0 E (NCO content: 22)
37 Ni | A fluorine-containing hydrocarbon composition
- 25 - The conposition of the present invention is useful as a

bl owi ng agent,
not only shows an excellent stabilizing

10

15

20

25

eompeising phepfoblbowing (Ekf ramer ), ovhecesw| viwet, and it
proportlons of (1) and (2) in the comp051tlon are such
that (1) is 100 parts by weight, and (2) is from 0.001 to
10 parts by weight:

(1) at least one pentafluoropropane selected from
1,1,1,3,3-pentafluoropropane and 1,1,2,2,3-
pantafluoroproapne,

(2) the following (ij or (ii):

(i) a combination of (a) and at least one member
selected from the following (b) to (e):

(a) a compound having -NO,,

(b).a compound having -CN,

(c) a compound having -CONR!R? wherein each of R?!

and R? which are independent of each other, is a

hydrogen atom or an alkyl group,

(d) a lactone,
(e) a qQuinone,

(ii) at least one member selected from the following
(£) and (g):

(£f) a reaction product of a.compound having a
ﬁalogeﬁ atom and an epoxy group with an active
hydrogen compound, _

(g) a reaction product of a compound having a

halogen atom and a hydroxyl group with an isocyanate

compound.

This Sheet Has Been Rei aced -




effect but also exhibits a remar kabl e effect for controlling formation of,
“RI234ze or Rl1234ye. A T
26 WHAT IS CLAIMED IS: 1. A foarrabl e pol yurethane . 59 ot

cont ai ni ng as—a—bl—ovmvg—agem——fl uor i ne-cont ai ni ng hydrodafbon .conpaosi ti
conprising th nd (2), wherein the proportji ns1@‘5EE)\99§nd
(2) in the coﬁ!@m"mpﬂ h that (1) is 100 parts by i ght, and '
from0.001 to pard s Moy swek ght : (1) at least on :

pent af | uor opr opane sel ect ed from 1, 1,.3¢.3, 3-pentafluor

2, 2, 3-pentafl uoropropane. (2) the following (i) 1)

(i) a conbination of (a) and at |east one nenber selected fromthe

fol | ow ngyfiAr F_sﬂgﬁgi_n@ D IS: (a) a conpound havi ng - NQ2,

(b) a corfpoun avi n (c) a conpound havi ng

- CONR] er I} R[ er4 ]foamblueamlvuwme ¢Pmpysition] containitR] asr # blowing agents rfluorineteqntainingt
?Ij) alad h?'drocarbon coﬁﬁﬁﬁtlﬂéaﬁ%n?hgzﬂl@ ftﬁ%@h@Qfﬁnﬁ?ﬁ ”%Rérm?%x éﬂrﬁ&'ﬁl&g Qfﬁ%and 2

menber séh ¢t eoanposition arksudhothhtoil) isgl00fpartabyl weight, and (2) is from 0.00f Yo 30 paxschby on
pr oduct q; @ corrpound havi ng a hal ogen atom and an epoxy group with an
active hycfr gen conpound, (g) a reaction product of a conmpound
havi ng a hal odén aclesstrozengéntafligropropant seleotedfrom 1)1, 1, 3, 3-pentafluoropropame and 1, 1,

| socyanat e conpo Ca s he corrp03| tion according to claiml1, wherein

t he proportions %q(a')p%f&m PIPERst one nenber selected from(b) to
(e) in (i) arquuwfonémngtlha(ﬁmrner is fromO0.01 to 100 parts by weight,
and the latter

claim1, wher e(}) Ir?sc("g‘}’ﬁ?aléonao ?)tainggmggsﬁgn%pexgl?}@%l%pﬁ)m &ne{)ﬁaga\%%g Eb‘}' n&)'t °

corrpound 4. @ha compound haviag-N@,cording to claim1l, V\,herel n (b) is an
aliphatic n|tr|I?D)acoglgou%a?mn%gglcl@ltrlle

(c) a compound having -CONR'R? wherein each of R' and R? which are independent of
each other, is a hydrogen atom or an alkyl group.
(d) a lactone,

(e) a quinone.

(ii) at least one member selected from the following (f) and (g): ‘
(f) a reaction product of a compound having a halogen atom and an epoxy group with an
active hydrogen compound,
(g) a reaction producf of a compound having a halogen atom and a hydroxyl group with
an isocyanate compouhd. _

2. The composition according to claim 1, wherein the proportions of (a) and at least one member
selected from (b) to (e) in (i) are such that the former is from 0.01 to 100 parts by weight,
and the latter is 1 part by weight.

3. The composition according to claim 1, wherein (a) is a nitroalkane or an aromatic nitro

compound.

The composition according to claim 1, wherein (b) is an aliphatic nitrile or an aromatic nitrile.

The composition according to claim 1, wherein (c) is a formamide or an acetamide.

The composition according to claim 1, wherein (d) is B-lactone,¥-lactone or é-lactone.

N ow o

The composition according to claim 1, wherein (e) is p-benzoguinone, o-benzoquinone, 9,10-
anthraquinone or 1,4-naphthoquinone.

8. The composition according to claim 1, wherein (f) is a halogen-containing polyether polyol.



S #  The conposition according to claim1, wherein (c) is a formam de or
an acetam de. 6. The conposition-according to claiml, s B —

[err]-1actone; -l actone or [err]-lactone. 7. The ¢ .*MEAFEW SH%ET
according to cHﬂ"m 1, wherein (€) is p-benzogui none, o0-bgnzoqui none, :9, 10-

ant hr aqui none mm,mmgm,g” jnone. 8. The conpositi dn jact&rSEMEPIO
] lIlffgen- cont ai ni ng pol yet her pql yol .

claim1, wherei A _
9. The conposition accofdihg to clafff1, wherein the donpound mavimga
hal ogen at om and an epoxy group in (f) is an aliphatic hydrocarbon

havi ng a_hal ogen at om and an_epoxkl_grou . 10. The conposition according
to claim, f EPRPOsitian aecoping to claify 4y whereipdhe qempPyngd having la balogen atom and ait om

andan epoxy ShouRbp IERDhAPABMNAtykoodkbon IS 1BOFRPRbY R RS GG O

claim1, wherein the active hydrogen conpound rn (T

pol yol , d9phedB¢ compasiiop deremiing i glaimeP, yrhierein the aliphatic hydsogarboa having @ bmaidgen
havi ng R_mSREAR B a conpound having a car boxyl
group. 12. '?'he conpgg‘is}%yigg'n ﬂ;igggﬁlg%lgm{?% claiml1l, wherein (g) is a
react i on1pr odd8e cempasitipn agcordingto claim 1, whereinythe active hipdrpgenrmmpdind in (ffHiea

conposition a i ' ' f).: i I n-contai nin
pol yet her pol ?%ﬁ{saiﬂ.go&(ﬁ%g&ggﬂﬁ%g%?%g%mac oar%lmlrl]agy ?lgmglgg(g' ig‘?m A f?hﬁvﬁ’gt he
hal ogen- cont aR§¢eendany hsinpgeouppot 4 cimposnd having a carboggiggroupn pr oduct of an

an hot vezhy or ag Rl e SRR AL @' TR Beaig R Mibide 14,

wher ei n t he alisogyanaté compodndicar bon havi ng a hal ogen atom and an epoxy.

group i sqgpic J he osi tj.on cording.to claim 14,
wherein the ac ?é%%&f%%%%rgg‘g%glﬁ f#s < @o‘ﬁ?,%gl"genmngg’"ﬁ(Wb&h?r ?yol'
phenol-j, &4.c onfibel peingaivion gecarding wa:lagémﬁlm !wnexgihahﬁ)hawgeﬁ-?aﬁmﬁlﬂmﬂ pbl?%th&@bo%)l is
secondary am nQ_group or. & CQaupou aving a. cat hox roup. . e
conposition aé g“’&?‘é".“r?ﬁ“ﬁ‘fﬁ‘ oif“églmﬂit,lc @F@*’ wep Eéﬂﬂg%a’@&ﬁﬁw&“?“ﬁ i) s

an aromatic, an active hpdrogencbinpound. al i phati ¢ pol yi socyanat e.

15. The composition according to claim 14, wherein the aliphatic hydrocarbon having a halogen
atom and an epoxy group is epichlorohydrin. "

16. The composition according to claim 14, wherein the active hydrogen compound is a monool,
a polyol, a phenol, a compound having“a primary amino group, a comﬁound having a
secondary amino group or a compound having a carboxyl group. |

17. The composition according to claim 1, wherein the isocyanate compound in (g) is an aromatic,

alicyclic or aliphatic polyisocyanate.



- 78 - 9.

halogen cont ai ni ng pol yet her pol yol". 10. The-conpositio

‘BT

The conposition according, {0 d aim's, mhereinEﬁEﬁA@fWF"kﬁlw

ccording 1o
Claim1l, wherein the I socyanat e conpound in (g) is an @ Wi SEP 1998
5 aliphatic polyisocyanate. : AR N IE

alicyclic or

10

15

20

25
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FLUORINE-CONTAINING HYDROCARBON COMPOSITION.

ABSTRACT

A fluorine-containing hydrocarbon composition
comprising the fbllowing (1) and (2), wherein the
proportions of (1) and (2) in the composition are such
that (1) is 100 parts by weight, and (2) is from 0.001 to
10 parts by weight:

(1) at least oﬁe pentgfluoropropane selected from
1,1,1,3,3-pentafluoropropane and 1,1,2,2,3-
pantafluoroproapne,

(2) the following (i) or (ii):

(1) a combination of (a) and at least one member
| selected from the following (b) to (e): |
. (a) a compound having -NOQ}
(b) a compound having -CN, |
(c) a compound having ~CONR'R? wherein each of R!
and 32 which are independent oﬁ each other, is a
hydrogen atom or an alkyl group, |
(d) a lactone, |
(e) a quinone, |

(ii) at least one member selected from the following
(£) and (g):

(f) a reaction product of a compound having a

halogen atom and an epoxy group with an active

hydrogen compound, |

(g) a reaction product of a compound haying a

halogen atom and a hydrokyl group with an isocyanate

compound.




