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COVPCSI TI ON FOR REFRI GERATI NG MACHI NE Techni cal Fi el d 5[ 0001] fh@8-0577-00
present invention relates to a refrigerator oil and to a working

fluid conposition for a refrigerating machi ne. Background Art [0002]

In light of the problem of ozone | ayer depletion that is a focus of
attention in recent years, the restrictions on CFCs

(chl orof l uorocarbons) 10 and HCFCRESERIPITON of | uor ocar bons) t hat

are used as refrigerants in conventional refrigerating machi nes have

becorre mor e st REFRIIER ATORFOIL( ANIDORORKUNG DENUID COMPOSITION! 0

use as substitute refrigerants. [0003] Mneral oils or hydrocarbon
oils such as a W@ﬁ pepnpreferred for use as
refrigerator mpR en Cé%éarethe refrigerants, but since
changing the r an cause the refrigerator oil used with it
to exhibit unp?&glﬂgﬁagmelgehavi or internms of its conmpatibility with

refri germnt . ZQLBQQIZITL ?ka%h&y@\%%@%ﬂc@fa‘?éﬁ 3, Z @gﬁéf;‘%;éﬂﬁaéﬂ%
necessary to dgy 1 E@I QTC%P@]‘?SF{ EI gelreg\{;lg ﬁ tm 2@% i fferent

1[?; r hg?:r ?212 ?I g S | Apge po%?gl kyl ene gl ycol s (seebl(:ag'?eg'?\/(al oped
((jocumant 1), | ga@ﬁg 'é‘if F)%tent doculmant h2) ;ar bonic acid esters
see Patent om n t her se ocu

O B o dlerise e ploblghfforone ay s Feplitiohe

r221[ ??gg]r ar'ltchér autonpbile air c\it%dl ti o.nerst ?ﬂ?d\h h? i&"% a.B
ozone FP08- 052tteniton n recent years, the restrictions on tc oro uorocar ons)

10 and HCFCs (hydrochlorofluorocarbons) that are used as refrigerants in

conventional refrigerating machines have become more stringent, and -
HFCs (hydrofluorocarbons) are coming into use as substitute
refrigerants.
[0003] Mineral cils or hydrocarbon oils such as alkylbenzenes have

15 been preferred for use as refrigerator oils when CFCs or HCFCs are the
refrigerants, but since changing the refrigerant can cause the refrigerator
oil used with it to exhibit unpredictable behavior in terms of its
compatibility with the refrigerant, its lubricity, its dissolved viscosity
with the refrigerant and its thermal and chemical stability, it has been

20 necessary to develop different refrigerator oils for different refrigerants.
Examples of refrigerator oils that have been developed for HFC
refrigerants include polyalkylene glycols (see Patent document 1), esters
(see Patent document 2), carbonic acid esters (see Patent document 3)
and polyvinyl ethers (see Patent document 4).

25 [0004] HEC-134a is an HFC refrigerant that is routinely used as a

refrigerant for automobile air conditioners, and while it has an ozone



depl etion potential (ODP) of zero, its high global warm ng potenti al
(GWP) has led to its restriction in Europe. It has therefore bEE8&£)577-00
an ur.gent issue to develop refrigerants that can be used as

substitutes for HFC 134a. 5[0005] In light of this background it has

been proposed to use, as substitute refrigerants for HFC 134a,

fl uoropropene refrigerants which have very ow ODP and G WP, are .

nonfl amabl e ardé%ﬁtﬁ)ncpmri_ap (eDy) efipero, dts hi%lﬁgﬁb&%mmﬂgepmmﬂ

their thernodynam c properties, as a neasure of refrigerant

performance. T @WPP%S%(PQ)_ e eestRE RO EEBukdpe. 10 hus eherbforebetane amt

m xtures of fluoropfopene wth saturated hydrofluorocarbons, C3-05
saturated hydr Qﬁﬁé RSue fB HB%]!S? 18hiRrants ahROBarf bexiseé as substitutes for
y I flde or trifl

bi s(taifl uoromnet ) su i or ol odonet hane (see Patent
docunent 5). [ l]hjtﬁ' addition, there have been proposed
refrigerator oil's that 15 enploy mneral oils, allcylbenzenes, poly
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ol o e S Hotrmpeabens. LELs 3hnirated Rydrodarbons, dimethyl ether,

carbon dioxide, bis(trifluoromethyl)sulfide or trifluorciodomethane (see

Patent document 5).
[0006] In addition, there have been proposed refrigerator oils that
15 employ mineral oils, alkylbenzenes, poly a-olefins, polyalkyleneglycols,
monoesters, diesters, polyol esters, phthalic acid esters, alkyl ethers,
ketones, carbonic acid esters, polyvinyl ethers and the like, as
refrigerator oils that can be used with fluoropropene refrigerants or
refrigerant mixtures of fluoropropene and saturated hydrofluorccarbons,
20 C3-C5 saturated hydrocarbons, dimethyl ether, carbon dioxide,
bis(triflucromethyl)sulfide or trifluoroiodomethane (see Patent
documents 5-7). |
[Patent document 1] Japanese Unexamined Patent Publication HEI No.
02-242888
25 [Patent document 2] Japanese Unexamined Patent Publication HEI No.
03-200895



[ Patent docunent 6] Japanese Patent Public |Inspection No. 2006-
512426 [ Patent docunent 7] International Patent Publ i catitf$-0577-00
No. 10WD2005/103190 Di scl osure of the Invention Problens to be

Sol vedy the Invention [0007] In refrigeration systens enploying

fl uoropropene refrigerants, as described in Patent docunents 5, 6 and
7, the refrigerator oil 15 enployed nay be a mneral oil or a

hydr ocar bon sudiatentatocatiepk B¢ Japareseilingxaiined Patenti Pubbeatoen HEFNoor
a pol yal kyl ene gl ycol, polyol ester or polyvinyl ether which is used
in HFCs. Based (#:21249%rch by the present inventors, however, it has
not been possible to achieve a high level of refrigerant

conpati bility dPatént docusmenk v Japasse diexamined Patent Publitatigre FHfoNo.
oils in the systens nmentioned above. [0008] The invention has been
acconpl i shed i M)g-1@Rs7®f these circunstances, and its object is to
provide a refrigerator oil and a working fluid conposition for a
refrigergting riPatéme, dobamentn Sichilavamatibngh [Pavelt ofPubitatiger alNo.
conpatibility in refrigeration systens 25enpl oyi ng fl uoropropene
refrigerants. NREDBAIG/098MYi ng the Problens FP08-0577-00 [0009] As
a result of nmuch diligent research directed toward achieving the

obj ect stat ed @va}t Ho6uRERS &)t Jdpavess (FaielﬂaPﬁin@PmPéﬁﬂin INo/ 2006-
possible to realize a refrigerator oil with sufficient conpatibility
with refrigerari®42g the copresence of fluoropropene refrigerants by
using a 5specific pol yaki ene glycol, and the invention has been

conpl et ed [Patent document 7] International Patent Publication No.
10 ‘WQ02005/103190
Disclosure of the Invention

Problems to be Solved by the Invention

[0007] In refrigeration systems employing fluoropropene refrigerants,
as described in Patent documents 5, 6 and 7, the refrigerator oil
15 employed may be 2 mineral oil or a hydrocarbon such as an
alkylbenzene which is used in CFCs or HCFCs or a polyalkylene giycol,
polyol ester or polyvinyl ether which is used in HFCs. Based on
research by the present inventors, however, it has not been possible to
achieve a high level of refrigerant compatibility simply by applying
20 these conventional refrigerator oils in the systems mentioned above.
[0008] The invention has been accomplished in light of these
circumstances, and its object is to provide a refrigerator oil and a
working fluid composition for a refrigerating machine, that can achieve
a high level of refrigerant compatibility in refrigeration systems
25 employing fluoropropene refrigerants. '

Means for Solving the Problems



upon this finding. [0010] Specifically, the invention provides
working fluid conposition for a refrigerating machi ne conpri si @%'0577"00
pol yal kyl ene glycol represented by the following fornula (1) and a

fl uoropropene 10refrigerant, Rl-(OR3)-0R2 (1) wherein R1 and R2 may

be the sane or different and each represents hydrogen, a C-05 al kyl

group or a C2- |, grou repregsents a C2- G4 al kyl ene .grpu n
represents t heo[ﬁgaéi Ast f‘?sg‘;lk‘épks@“&ﬁ ﬁﬁgeqmﬁﬁgwd%cﬁlepﬁng
represent ed by ,,.and the proportion of C2 alkylepe ginhps.for all.

of the R3is négég?}élﬁ%lstaﬁﬁaﬁ%ggeﬁﬂlﬁypﬁ?ﬁe& ) %‘]S Q‘H\é‘giiﬂgﬁﬂt&é 1{ 15
further provides a.refrigetator qil conprjsing a.polyallcylen | y.col
represent ed by Fa5f éo(rg 1@06\1@,8“&%?% QljaPWl Sustde to%ﬂ%@?eblmwﬁﬁl
fl uoropropene refrigerants, 20[0012] The,working fluid conpqsition

for a refriger d‘ﬁﬁﬁ&erﬂ@féﬁn CHOPISRENCR rﬂuqmpmp@ﬂ@rra ger Y JE8Ea1

| east one selected, from anong 1, 2,3 , 3, 3-pent af | uor opr opene ( BF
G0t &t Hec has boon ¢

C 1225ye$, 1, 3 specifs- pelyadicylane @lyenle mad Hiecinveniion) een completed

(G 1330ye) aIpaa BREBRSIG] tor opr obene (HEC. 251243¢1) a6 a 1"

el ri goraring bRV RS peeificaly, the invention provides a working Huid composifion
for a refrigerating machine comprising a polyalkylenc glycol
represented by the following formula (1) and a fluoropropene

10 refrigerant,

R;-(OR3)-OR;, (1)

wherein R; and R, may be the same or different and each represents
hydrogen, a C1-C5 alkyl group or a C2-CS5 acyl group, R; represents a
C2-C4 alkylene group, n represents the number of repeats of the

15 oxyalkylene group represented by ORs, and the proportion of C2
alkylene groups for all of the R; is not greater than 30 % by mole.
[0011] The mvention further provides a refrigerator oil comprising a
polyalkylene glycol represented by formula (1) above, which can be
used together with fluoropropene refrigerants.

20 [0012] The working fluid composition for a refrigerating machine of the
invention preferably comprises at least one selected from among
1,2,3,3,3-pentafluoropropene (HEC-1225ye), 1,3,3,3-tetrafluoropropene
(BFC-1234z¢), 2,333-tetrafluoropropene  (HFC-1234yf), 1,2,33-
tetrafluoropropene (HFC-1234ye) and 3,3,3-trifluoropropene (HFC-

25 1243zf), as a fluoropropene refrigerant.

[0013] The working flnid composition for a refrigerating machine of the



FP08-0577-00 invention may al so conprise at |east one fl uoropr e
refrigerant (hereunder referred to as "refrigerant (A)") al on'e&&c?dg'ww‘oo
may further conprise at | east one selected from anong saturated

hydr of | uor ocar bon, C3-05 hydrocarbon, dinmethyl ether, carbon dioxide,

5bi s(triftuoronethypsul fide and trifl uoroi odonet hane refrigerants

(hereunder referred to as "refrigerant (B)"). [0014] For a }
refrigerant m xmyestionnmay silsg ‘F%ﬂpﬂ%ragnl)ﬁﬂ-‘(twn%ﬁi‘mréPFQE&‘@PaFﬁﬁTg@aPt

preferably the fluoropropene refrigerant is l.east one sel ected
from anong 1, 2,@@@‘@-‘%@@ ﬂfi)it@rﬂsop@ .&eT@-llF%thg@)@F; or 1t may firther
101, 3, 3, 3-tetrafl uoropropene (HFC-1234ze), 2,3,3,3-tetrafl yoroprqpene
(HFC- 1234yf), |camprise glclenstraneaedgsted &oa among sauglsyl haaouerogarbon,
trifluoropropene (HFC 1243zf), as a f| uor oi)r opene refrigerant; the
saturated hydr dCB+&dr oc hydwearbengr ef ditasihyl oneetder,mor 28t edi
anong di fl uoronet hane (HFC-32), pentafl uoraqgethane (HFC-125), 15
1,1, 2, 2- et r af | histtoéuezersethmbeulfale) | and1, triflupeipdomethaset haekigerants
(HFC134a), 1, 1-difluoroethane (HFC 152a), fl uor oet hane (HFC- 161),
1,1, 1, 2, 3, 3, 3- Heraumdeoreferrep soes (refdgeant 8)").1, 1, 1, 2, 3, 3-
hexaf | uor opr opane (HEC 236ea), 1,1,1, 3, 3, 3-hexafl uoropropane
(HFC236f a), 1, 10018] Fosent ae atr apisters( emEEBng) refrigemnt | (A}, and
20pent af | uor obut ane (HFC-365nfc); and the C3-05 hydrocarbon is
preferably at |refisgerant (B}l preferablyr the Buenopropemparéigerentris ablaaghene
but ane, isobutane, 2-nethyl butane and nornal - pentane. Effect of the
| nventi on 25[ 00sedgcted c dirodn ngmomgt hi2i3;%.3rmpantafhuaropropene si(blRC1325ye),
provi de a refrigerator
1,3,3,3-tetrafluoropropene  (HFC-1234ze), 2,3,3,3-tetrafluoropropene
(HFC-1234y%), 1,2,3,3-tetrafluoropropene (HFC-1234ye) and 3,3,3-
trifluoropropene (HFC-1243zf), as a fluoropropene refrigerant;
the saturated hydrofluoracarbon is preferably one or more selected from
among difluoromethane (HFC-32), pentafluorcethane (HFC-125),
15 1,1,2,2-tetrafluoroethane (HFC-134), 1,1,1,2-tetrafluoroethane (HFC-
134a), 1,1-diflucroethane (HFC-152a), fluoroethane (HFC-161),
1,1,1,2,3,3,3-beptafluoropropane (HFC-227ea), 1,1,1,2,3,3-
hexafluoropropane (HFC-236ea), 1,1,1,3,3,3-hexaflucropropane (HFC-
236fa), 1,1,1,3,3-pentafluoropropane (HFC-245fa) and 1,1,1,3,3
20 pentafluorobutane (HFC-365mfc);
and the C3-C5 hydrocarbon is preferably at least one selected from
among propane, normal-butane, butane, isobutave, 2-methylbutane and
normal-pentane.
Effect of the Invention
25 [0015] According to the invention it is possible to provide a refrigerator

oil and a working fluid composition for a refrigerating machine that



oil and a working fluid conmposition for a refrigerating machin
FP08-0577-00 allows a high level of refrigerant conpatibility ?%%577'00
achi eved. Best Mdde for Carrying Qut the Invention [0016] Preferred
enbodi mrents of the invention will now be described in detail. 5[0017]

The refrigerator oil of the invention conprises a polyal kyl ene gl ycol
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refrigerating mac*}iE nf according to the invention enconpasses any node
whi ch cont ai ns 1# ‘igerator oil of the invention and. a
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refrigerant. The working fluid composition for a refrigerating machine
according to the invention encompasses any mode which contains a
refrigerator oil of the invention and a fluoropropene refrigerant,
Ri-(OR3)-OR; (1)

15 wherein R; and R; may be the same or different and each represents
hydrogen, a C1-C5 alkyl group or a C2-C5 acyl group, R represents a
C2-C4 alkylene group, n represents the number of repeats of the
oxyalkylene group represented by OR;, and the proportion of C2
alkylene groups among the Ry in the molecule is not greater than 30 %

20 by mole.
{0018] In formula (1), R; and R, may be the same or different and each
represents hydrogen, a C1-C5 alkyl group or a C2-CS acyl group.
When R; and R, are each an alkyl group or acyl group, they may be
either straight-chain or branched. As specific examples of such alkyl

25 groups there may be mentioned methyl, ethyl, straight-chain or
branched propyl, straight-chain or branched butyl and straight-chain or



FP08- 0577-00 branched pentyl groups; and as specific exanples PPDEHBQ74K)
acyl groups there may be nentioned acetyl, straight-chain or branché
propanoyl, straight-chain or branched butanoyl, straight-chain or
branched pentanoyl groups. O these al kyl and acyl groups, nethyl,
ethyl, 5 straight-chain or branched propyl, straight-chain or
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butylene { oy RBCRBRPBSa A, i BT ER s o B, .
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degree) of the (Potalbfnrsae. ITRER 4R PaRIGTaEstREions on the hydroxyl
value, but it is preferably not greater than 100 mgKOH/g, more

15 preferably not greater than 50 mgKOH/g, even more preferably not
greater than 30 mgKOH/g and most preferably not greater than 10
mgK OH/g, |
[0019] R; in formula (1) represenis a C2-C4 alkylene group. As
specific examples of such alkylene groups there may be mentioned

20 ethylene (-CH,CH-), propylene  {(-CH(CH;)CH,-), trimethylene (-
CH;CH,CH,-), butylene (-CH(CH,CH3)CH,-) and tetramethylene (-
CH,CH,CH,CH,-). More preferred among these alkylene groups are
ethylene, propylene, butylene and tetramethylene. The proportion of
C2 alkylene groups of all the Ry groups must be not greater than 30 %

25 by weight, preferably not greater than 25 % by weight and more
preferably not greater than 20 % by weight. The proportion of C2
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5 and the proportion of C2 al kyl ene groups anong the n R 3 gro 6#7700
not greater than 30 % by nole. The nunber-average nol ecul ar megg%?

t he pol yal kyl ene glycol represented by fornmula (1) is preferably 500-
3000, nore preferably 600-2000 and even nore preferably 600-1500, and
nis preferably a nunber such that the nunber average nol ecular 10
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[0021] The polyalkylene glycol of the invention can be synthesized by a
25 method known in the prior art (" Alkylene Oxide Polymers”, Shibata, M.,
Kaibundo, November 20, 1990). For example, addition

8



[0023] The pour point of the polyal kyl ene glycol represented bgpsg-0577-00
FP08-0577-00 formula (1) is preferably not higher than -10C, and nore
preferably between -20 and -50C. If a polyallcylene glycol with a

pour point of above -10C is used, the refrigerator oil will tend to
solidi& nore easily in the refrigerant circulation system at | ow

tenperature. 5 agaﬂéﬁiﬁidxﬁwg/ (Ui SuLetivedn tdiR B! dkk Hpesiied

gl ycol representéed by fornmuld (1) above, al kyl ene oxi des such”as

propyl ene oxi dglk¥]the 6iRS hfi® an WA (RIOER R I8R4n® thef mﬁgﬁmﬁm as

unsat urated groups such as allyl groups in the nolecule.

unsat ur at ed grmp%a{&ﬁ@g@?oh‘?ﬁt@glg&% gﬁ%i%?g% Iﬁ?g 1 "@ioedy| gre

the thernostability of the elf is | owered

and pol yners apehegHTeY af estefified ! 1o00b@idral %ﬂ?a&fyléﬂeugg«gol of folBula gl_)

resi stance to oxidation (antiwldation) tenhdS t0 be uced, resulti'ng

in produgtion ghoPer OWKieStwE i metd diffyrenbalkyletovkitRs @eeusedopugrd,

t hey deconpose and generate carbonyl group-containing conpounds, and

the carbonyl gpedtuctikzcs @emd&&ﬁw%os@w&fé&y?@%yg%mmy

easily causes tapillary clogging. [0025] Ther ef or | cyl éne

glycol of the baGiher ﬁri‘aﬂﬂ@du%o?ﬁgn?&aér Bldckvaggaw&ﬁ@r, ®lat 411§ #g&?%ﬁlfora

due to unsaturated groups and | ke, and re spécifica

degree of unsapyyci i:gﬂribl h ef dbr Bcrat é%&“cellb@oﬁd@ﬁon 20aUiRE/ 6y peefesubly a

preferably not great an 0.03 neq/g and even nore preferably not

greater than Ora?ddm%golﬁ@faea@ﬁ' @Lsmneﬁmeﬂowgr@ erably not
greater than 10.0 neq/kg,” nore preferably not greatér than 5.0 neq/ kg

and ev nor e r i §it¢ Banpde© ofalé ) 1g@r§1?fml
nurrbere??s pr ef g?%%@%?‘%ﬁ%ﬁﬁ?ﬁﬂ 1000 p(%l by vve@émt,@%rmre of

8; :1; er «r'atblt y not 619% %ﬁﬁiﬁ%g@e@ﬁ@ BY20'ehes, afstemieferablf 61 kb mmbe;
even more preferably 7-16 mm?/s, yet more preferably 8-15 mm?/s and
most preferably 10-15 mm®/s. If the kinematic viscosity at 100°C is
below the lower limit the lubricity in the copresence of refrigerants will

i5 be insufficient, and if it is greater than the upper limit, the compositionai
range exhibiting compatibility with refrigerants will be narrowed,
potentially resulting in poor Jubrication of a refrigerant compressor or
hindered heat exchange of an evaporator. The kinematic viscosity at
40°C of the polyalkylene glycol is preferably 10-200 mm*/s and more
20 preferably 20-150 mm%s. If the kinematic viscosity at 40°C is less
than 10 mm’s the lubricity and compressor sealability will tend to be
reduced, and if it is greater than 200 mm?/s, the compositional range
exhibiting compatibility with refrigerants under low temperature
conditions will be narrowed, potentially resulting in poor lubrication of

25 a refrigerant compressor or hindered heat exchange of an evaporator.

[0023] The pour point of the polyalkylene glycol represented by



FP08-0577-00 [0026] The degree of unsaturation, peroxide nunmbeFPH80577-00
car bonyl nunber according to the invention are the val ues neasured
according to the Standard Methods for the Analysis of Fats, Gls and
Rel ated Materials, established by the Japan G| Chemi sts' Society.
Specifically, the degree of unsaturation according to the invention
s the val ue (fomhula 6by is peeaply aat tigiervibps -467G; and 1ore peaferbly
acid solution) with a sanple, allowing the reaction m xture to stand
in a dark areabetwbarg2@antdy50¥ducihyg polyalicylens glyadl with ai pelinpoint of
&rating the iodine portion with sodiumthiosulfate and cal cul ating
the iodi ne val ubovardi00 it heed, thewedrigeragor oib will demd tos solidify more egsily
equi val ents; the peroxide nunber according to the invention is the
val ue (neq/ kg) inharefeigetant sitdulationsystes anlovottimigeramra. sanpl e,
titrating the produced free iodine wth sodiumthiosulfate, and
convertifg the [002¢] imdhe praduction stepgifomathenpalyaikyteneegiyeol repoesented
of sanple; and the carbonyl value 15 according to the invention is
the val ue (ppr rbyoyomeilghtl) aburve, radkiylope addidesi sach as propylene oxide will
2, 4-di ni trophenyl hydrazine to act on a sanple to produce col orable
qui noi d i on, nmemetimes thdergossidbaeaetiani formingawpiaturateds geoupsnsuchnas
converting it to carbonyl content based on a predeterm ned

cal i bration curallyl \growpscimthenmiolswele Whenhensaturatédr gromipb sira domned
[ 0027] According to the invention, it is preferred for the reaction
tenperature tothe nmiydkyleae tglyooll2a®l¢enles theef theatmogtabilityni gfiethe
than 110C) during reaction of the propylene oxide, in order to obtain
a pol yal®yl ene pgﬂyaikrylenbt alyeol oiisel€ gise dowérednsnd upalynwers prer @endmted
number and carbonyl nunber. Wen an alkali catalyst is used for the
25pr oduct i on, tcausinggr feemationnsef ushidgen onn the mesistande bytor eoradatian
it using an inorganic adsorbent such as active carbon, activated
clay, FPO08-057{Zntiaxidation)iends talbe veducedoresulting inqyotictore of peroxidese
in the peroxide nunber or carbonyl nunber can al so be prevented by
nmaxi mal |y avoi darticelerlyaehempetoxidesgea poedungdathdlyrdgcampmse iand igénetate
during production or use of the polyallcylene glycol. 5[0028] The
refrigerator oidarkgnylhegrowpeantaimingo mompamds, paid athey| earbonyly cgroup-
havi ng the structure descri bed above, and even when the polyal kyl ene
gl ycol 1% used camngining cempobnds gencrite ensludgeptbeat icasily mauses sgpillary
sufficiently high cold flow properties, lubricity and stability, as
wel | as an ade &ng. wi de conpatibility range with fluoropropene 10
refrigerants, but if necessari‘/1 other_base oils or additives may be
added as expl ai[A835bdheveforendhe qiolyalkylenseglytylcof the mreenticm praferably
refrigerator oil of the invention is not particularly restricted_so
long as the exdwslalow gegnseradinnsatmsationdue tabnsasunated geaupsandithe dike,
but it is preferably 50 % Dby weight or greater, nore preferably 70 %
by wei ght 15 @ndgnee quclﬁo@ly,mdwpc@%emamtsm of not gesatertthan 0.04
greater _and nost preferably 90 % by wei ght or greater, based on the
total adunt ofMmedlg, meere peaferadly alot greater rhar AR rmeqfy amd even more
pol yal kyl ene gl ycol represented by fornula (1) is_less than 50 % by
wei ght, the pefirefesdiyenet |greatendhan 6492 uatlde peragide mmmber 1s
refrigerator oil 6i_ubri city, refrigerant 20cgnpatibility or thermal
and cheni cal stglerahly notogreatertihanecl QPemea/kga moxey peaferably miot greater
on the content of the polyal kyl ene glycol _.of the invention in a
refrigerator oitﬁ%fS-Q meq/ke and ieyen mere prafarablymod greaier thane b0 meg/ke.

performance ingluding lubricjty, refrigerant conpatibiljity, thernal
and chenical st P4I89n§]rﬂl@b%ksr]?r@§qfagly not greater ‘?haﬂ 166 ppm by Werlght:
25 more preferably not greater than 50 ppm by weight and most preferably
not greater than 20 ppm by weight.

10



25i nsul ating properties, the content is preferably at |east 50?%03%577-00
wei ght, nore preferably at |east 70 % by wei ght, even nore prefterably

at | east FP08-0577-00 80 % by wei ght and nost preferably at |east 90

% by wei ght, based on the total anount of the refrigerator oil.

[ 0030] The refrigerator oil of the invention may consist entirely of

a polyal kyl ene r[;g!r)lﬂo'rhé’fdé' el 8 Qﬂfshﬁﬁ‘aﬁ(ﬂ%njééroﬁfﬁié e afi@NEdfbBnl

base oil 5 ot tthan t he pol yol ester, various additives. The

wor ki ng fluid %ﬁ!&?%&@ghﬁ%fo the ipvEhG6H 8t e VEREIY 8astired BBcording to

i nvention may al so furt ontain a base oil other than the

pol yal kyl ene 9|M§0$tgﬁtlflarﬁhMétﬁtS&§‘tf09”thea% { Qifs Fagdi Dildeand | Relabt@l

expl anati on which ows, the contents of the base 0ils other than

pol yal kyl ene 9'M§@H§130f§fﬁaﬁﬁsﬂéﬁfl9mﬂe?]ﬁi QAN (Hentif®' S6dkty. \éﬁye?%ally,

gi ven based on the tof anount o refrigerator oil,

content s5of thefie HFEONMUfisitiratR_ BEdlER 8 dthe' rverltisRnROHd halue

are preferably sel to be within the preferred ranges specified

bel ow, based Olfrdelfo)t %@ine@”ﬁjﬂ%a@lﬁng smjg R S%(FlLace&lQOﬁiH ﬂuﬁ@@e

oi I's other than polyal kyl ene glycols” of "the invention 15 there na
be used hydrocayipn- atlofving chaideardion nexiate @b |sband el dark area,

pol yners, napht hal ene conpounds,” al kyl benzenes and the |ike, esteric

base oils (mn%gggéﬁﬁntlfgga?@g% t}i@'e‘k@éss_ewp"tﬁi@ﬂﬁlééglgtréﬁffg)the iodine

pol ygl ycol s out si de” of cope of the invention,

oxygen- cont ai ”giribgti&i’ Rﬁi!ﬂ?%bﬁilﬁh'tﬁio%‘dﬁﬁt@_ﬁn@%kﬂﬁﬁirgd tid) fddine KRl Stnd

pol yphenyl eth silicones, 20 polysiloxanes a per fl uoroet hers.

Among t af or ehEDtdopRedingX Yee lodiit fhliens Yiheqticaentss theeperoride
pr ef erag?y used pol yol esters aﬁd pol yvi nyl ie&%e%. [0032] I:‘e15

necessary, the pigilidraricaidifhgabl thef invBgtiom e iéd Whi@&n@@‘k?} btaifled by
formthat further contains various additives. In the explanation

gfr')mV\ﬂlntCh f ol | owaddipepadsiiiny R didd teAtanile, titratbip ARSHbI00d Hree! Rdfle

with sodium thiosulfate, and converting the free iodine to

milliequivalents with respect to 1 kg of sample; and the carbonyl value

15 according to the invention is the value (ppm by weight) obtained by

allowing 2,4-dinitrophenylhydrazine to act on a sample to produce

colorable quinoid ien, measuring the absorbaﬁce of the sample at 480

nm, and converting it to carbonyl content based on a predetermined
calibration curve with cinnamaldehyde as the standard substance.

20 [0027] According to the invention, it is preferred for the reaction

temperature to be not higher than 120°C (more preferably not higher

than 110°C) during reaction of the propylene oxide, in order to obtain a

polyalkylene glycol with a low degree of unsaturation, peroxide number

and carbonyl number. When an alkali catalyst is used for the

25 production, the degree of unsaturation can be reduced by removing it

using an inorganic adsorbent such as active carbon, activated clay,

11
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of the refrigerator oil conposition, and the contents of these 8-0577-00
FP08- 0577-00 conponents in the refrigerator fluid conposition EP«Q )
preferably selected to be within the preferred ranges specified

bel ow, based on the total anount of the refrigerator oil comnposition.
[0033] In order to further enhance the antiwear property and load 5

gg%{iﬁgfﬁ‘&%ﬁf r i‘ffj Pgﬁg@iﬁngﬁ“&%ﬁ%@iﬁ‘tﬁse%@%ﬁ éil“{tﬁ%ret‘%d%e
cons v or HEMRCIT CHURTCIHINES S IE Tk ARG bl
_(I:_EIegrei nﬁf)gdhorl& pLosghorl cctam gpe%s ang;)}phoggﬁﬁgo;(s:i Slgiﬁa'gst ers.
phosphgr oug acwgogm&%%ﬂ@hgib&aﬁl@%ﬂggﬂ&%@ohol s, or derivatives
my bo rent onddORST GF yPRIFEERR. A of thEIRENSH RoBfkEeE ™ POBRlife
hosphato, ¢ i #uiSil” Brfingh 108" fchire, Seoited, BAREL Wt chncith he

[l pont aecyl PRALEREen8 BRRAT B uncd ' ShhE Ao iR RaGoiRps properties
hosphat o, 111 haaoe wERRaR s CONCY mRRRSTricks AP Hhbitiy,
et ol ¢ phosphoPo oL B ARpT VG SRR RRE S Boiertleny
rononopl 91 aci QLG B FIRSEIRLY ol IR N o BIRE AR added
monododecy! act St oBERRRCT The (JORAIRTENK ENRE] C BARRENE Sthe
monot et radecy! rafiLb-RIPHINGE the FRRARGAGENBE YarfGilsly festricfedORy fomg ado

the excellent properties mentioned above are not impaired, buf it is

preferably 50 % by weight or greater, more preferably 70 % by weight
15 or greater, even more preferably 80 % by weight or greater and most
preferably 90 % by weight or greater, based on the total amount of the
refrigerator oil. If the content of the polyalkylene glycol represented
by formula (1) is less than 50 % by weight, the performance will tend to
be inadequate in terms of refrigerator oil lubricity, refrigerant
20 compatibility or thermal and chemical stability.
[0029] There are no particular restrictions on the content of the
polyalkylene glycol of the invention in a refrigerator oil of the invention,
but in terms of more excellent performance including lubrcity,
refrigerant compatibility, thermal and chemical stability and electrical
25 insulating properties, the content is preferably at least 50 % by weight,

more preferably at least 70 % by weight, even more preferably at least

12
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phosphat e, nonohexadecyl acid phosphate, nonoheptadecyl acid FP08-0577-00
phosphat e, nonooct adecyl acid phosphate, nonooi eyl acid phosphag;

di butyl acid phosphate, dipentyl acid phosphate, dihexyl acid

phosphat e, di heptyl acid phosphate, dioctyl acid phosphate, dinonyl

aci d phosphate, 5 didecyl acid phosphate, diundecyl acid phosphate,

aci d phusphat o Sod poh egay g RAEHie(BRbly BIRSRNS0 2648 MeLRESAed on
phosphate, dih Mjfi ?j’g@}ﬂ dijoct adecy! aC|d phosphat e
and di ol eyl ?lgéﬁﬁos%hgtﬁg %g?% tfn ophosphoric acid esters
there may be t or oi] of the inven sist entirely of a
10phosphor ot hi nat@n?ﬁ?prgﬁ? 4 phosp orfothlut%natt%a(mtgrll exy? Y

phosphor ot hi Ongbgﬂkﬂaﬁeg% %im@ﬁﬁ!emleﬂ%ﬁt rﬁ@be A%¥er contain a base oil

phosphor ot hi on non osphor ot hionate, tri

phosphor 9t hi ongjiesrt ﬂfa'dr{ﬂ ?6'1‘; raﬂﬁhtéiﬂﬁfseaddihg&defﬂgecyqum&ﬂmd

phosphor ot hi onat e, tr|tr| orothionate,tritet

phosphor ot hi on &g}ﬁh iR dRiRd
phosphor ot hi ong:tbglp(ﬁtlkﬁgg?gﬁggﬁmor ot hi onat e tr| oct adecyl also
phosphor ot hi onglifhert chRtaifYd bREO NSRS han e, ery‘laﬂﬁq@i{é glycol of the

phosphorot hi onate, tri cresyl phosphor ot hi onat e tr

phosphor ot hi On%ferﬁﬁﬁlsﬁhﬁ'\g?lﬁ)mﬁl L8k or g{ Fié)éﬁﬂ%ﬂm ch fo Pows the

20xyl enyl di phen os$pho i'onate. [0037] As“amne salts of acfdic

phosphori c aci goﬁﬁitrﬁé @f{[{ﬁ?}&e% o@ﬁeﬂ%ﬁﬁ P8 l}%ﬁ‘}!ﬂﬁ?{l& E\lﬁbi@&f fnvention

phosphoric acid esters am nes suc yl'am ne,

propyl agpne, byhyl g g, a&&igi‘v%baéfb”g%vehebﬁée?{”oﬁe’thé‘etew' b6t of the

octyl am ne, dimethylarnine diethyla

250 B P2 S o, apd DIt Corponhs b gt
tripropyl anbae fhyifl betnth&¢ition dre! ﬁx‘éll'ér!ibl}‘”f‘sﬂ%cﬁeﬁ' fene WHHIE the preferred
ranges specified below, based on the total amount of refrigerator oil.
[0031] As base oils other than polyalkylene glycols of the invention
15 there may be used hydrocarbon-based oils including mineral oils, olefin
polymers, naphthalene compounds, alkylbenzenes and the like, esteric
base oils (monoesters, diesters, polyol esters and the like), polyglycols
outside of the scope of the invention, and oxygen-containing synthetic
oils such as polyvinyl ethers, ketones, polyphenyl ethers, silicones,
20 polysiloxanes and perfluoroethers. Among the aforementioned
oxygen-containing synthetic oils there are prefefably used polyol esters
and polyvinyl ethers. _
[0032] If necessary, the refrigerator oil of the invention may be used in
a form that further contains various additives. In the explanation

25 which follows, the additive contents are given based on the total amount

of the refrigerator o0il composition, and the contents of these
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triheptylam ne and trioctylarnine. [0038] As chlorinated phospt}qsdac_oﬂ']_oﬁ
acid esters there may be nentioned tris(dichloropropyl) phosphate,
tris(chloroethyl) phosphate, 5 tris(chlorophenyl) phosphate, and

pol yoxyal kyl ene bi s[di (chl oroal kyl )] phosphate. As phosphorous acid

esters there may be nentioned di butyl phosphite, dipentyl phosphite,

onosphi 16, o TP AR InPRESATL ASREhio I B DR oSy MIccted
bhosphi (o 11 Bot 0T TRRRpf Bretped S IR ey, PRECRH the total
Phoshi Lo, 111 damo R ROl ot b o RS hi e, 111 dodecy!

Phosphi tc. M xtPES) O PR oo aihel EiindE" BES shiGsAl Irbtly it doad)
When thegrefri ?ga{l:ﬂfxﬁg c%?bct:iﬁg@f e %éi?%ﬁf&érg% t@gf&gig)%g%lhgrﬂﬁlﬂr c(fintgosition

refrigerating I nvent hospho
estricted but Th orRRURRETRAYAS SRThERv ol heR ey T B0dA one oy
oi I 20 (the  orof PRSIRLBe bRl  seRCRHTHoR] thy BrREb LR, of
A phosphorus ¢ ¥ gg?a%i@eeﬁ@@,d aéﬂd%‘?)%m%hdﬁ@ aeld Teless, W?éﬁsgﬁgﬂc

i n conbi nati on. In order to further 1 nprove the ther

chemi cal stabiljdgy, e%t@ﬁ, r &difico 25%0&&:' acild e¥¥Bf Karfithe |8altd, chlorinated

conposition for a refrigeratin chine of the invention nmay

cont ai nypne or : n
henyl glici dyl Taen O ALicE SRAHBIPIKAPREH Aol EBRD T Thosg phosphorus

al kyl gl yci dyl oliﬂﬂ%eal%o%ﬁéré:@ﬂf%all&bl%?ﬁoﬁG!é&Hddﬂ 8%%5 t orbiP QichP With

conpounds, allyl oxlrane conpounds, yl oxi rane c nds, alicyclic

oBOY ompounIILaRAorpOHAA ol rRRRARL il epo) o
ether-type epoxqy)034] As specific examples of phosphoric acid esters there may be
mentioned tributyl phosphate, fripentyl phosphate, trihexyl phosphate,
15 triheptyl phosphate, trioctyl phosphate, trinonyl phosphate, tridecyl
phosphate, triundecyl phosphate, tridodecyl phosphate, tritridecyl
phosphate, tritetraciecyl phosphate, tripentadecyl  phosphate,
trihexadecyl phosphate, triheﬁtadecyl phosphate, trioctadecyl phosphate,
trioleyl phosphate, triphenyl phosphate, tricresyl phosphate, trixylenyl
20 phosphate, cresyldiphenyl phosphate and xylenyldiphenyl phosphate.
[0035] As acidic phosphoric acid esters there may be mentioned
monobutyl] acid phosphﬁte, monopentyl acid phosphate, monohexyl acid
phosphate, monoheptyl acid phosphate, monooctyl acid phosphate,
mononenyl acid phosphate, monodecyl acid phosphate, monoundecyl

25 acid phosphate, monododecyl acid phosphate, monotridecyl acid

phosphate, monotetradecyl acid phosphate, monopentadecyl acid

14



conmpounds i nclude phenyl glycidyl ethers and al kyl phenyl egC|§§ 77-00
ethers. The al kyl phenyl glycidyl ethers referred to here may h @ “% -
to three C-C13 al kyl groups, preferred exanples of which include

those with one C4-Cl0 al kyl group such as n-butyl phenyl gl ycidyl

ether, 10 i-butyl phenyl glycidyl ether, sec-butyl phenyl glycidyl

e oy ot YRS, SRR BHIE” oo BRRY Lot itk o
diher | OSZS]G " SpRapEE EtiooPlaleurt se R MR TRR JRTATER S PreBbRe,
12 comounds. | HgLdR oS ;iﬂo.safg%a% o ARG, PSSR i
ot her : = fﬁ{L&?ﬁ?@gé«ﬁﬁ@}S @‘fa@%e@ﬁ}g?aﬁ@ﬁﬁ’dspﬁﬁ%cﬁho%&? b¥id fhdsphate,
Corbi tof pol yol it st Hoslele dingiedf %@dﬁéw@ﬁﬂeﬁ@@?ﬁﬁé?ﬁ@
of olyel dyl” estisEige ‘{J%!é{fé&%%ﬁt %@Wﬁ%‘ﬁ@%@é@ﬂ e A
Bators. hmong peidre afi Bdspil, (B FlRAA0EE MiSghae) BliftPradecyl
acrylate and gPod BTl ARRSRLEy Ao RE0Ra ey Diifsiipaphate
and al ky1-1. 2. dOORGLAS efbsbbie, GHEY CuSES er riilF i Bendfety b
s vl gane COmSIHAIAIC. L S U MiEshlodiGRAL " By
51, 2- epoxyoct angly R ARASHARNANS. kit RPOxY IS BhdrcRhionate,  triocty]
phosphorothionate, trinonyl phosphorothionate, tridecyl

phosphorathionate,  triundecyl  phosphorothionate,  tridodecyl
phosphorothionate,  tritridecyl  phosphorothionate, ftritetradecyl
15 phosphorothionate, fripentadecyl phosphorothionate, trihexadecyl
phosphorothionate, triheptadecyl phosphorothionate, trioctadecyl
phosphorothionate, trioleyl phosphorothionate, tripheny!
phosphorothionate, ~ tricresyl = phosphorothionate, trixylenyl
phosphorothionate, cresyldiphenyl phosphorothionate and
20 xylenyldiphenyl phosphorothionate.
[0037] As amine salts of acidic phosphoric acid esters there may be
mentioned salts of acidic phosphoric acid esters with amines such as
methylamine, ethylamine, propylamine, butylamine, pentylamine,
hexylamine, heptylamine, octylamine, dimethylamine, diethylamine,
25 dipropylamine,  dibutylamine,  dipentylamine,  dihexylamine,
diheptylamine,  dioctylamine,  trimethylamine, {riethylamine,

15
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epoxyundecane, 1, 2-epoxydodecane, 1, 2-epoxytridecane, 1, 2- FP08-0577-00
epoxyt et radecane, 1, 2-epoxypentadecane, 1, 2-epoxyhexadecane, l,g-
epoxyhept adecane, 1,1, 2- epoxyoct adecane, 2-epoxynonadecane and

1, 2- epoxyei cosane. 10[0046] Specific exanples of alicyclic epoxy
conmpounds include 1,2- epoxycycl ohexane, 1, 2-epoxycycl opentane, 3, 4-

choxy oyl 82§§|§%@%ﬁ?%a?ﬁ%%ﬁﬁ%ﬁﬂiﬁﬁé@g@%ﬁi ?@?ﬁ!‘fﬁiﬁ%

- 6- : [ , 2-(7- [ 4.1. 0 -
iE‘)éy-yl;':élpyi ?@%@i@ﬁ%@%ﬁ@é@#% oxabi cyel o L4, 1. 0] hept aner
4411- - - 2. .

4- eppx;rg: hgl iPM@J&Ei@%‘ﬁ%@%ﬁ?%%@%@?‘@gm elge 5{‘1 entioned
Fhrty aci ds anTREoRPRGRLE of CpROIKER DOHSIHFRcRRIE o) Bhofpleré?
f : |, I |,
82%?; a?nénifeﬁlaﬁﬁﬁll??ﬁ%%}i)?xéstg?@%%feépéiis?%@:yc acpooRy B ks,
Soeci fi . ; .
cﬁﬁééuhéseéi”ﬁ‘ggflﬁﬁéwg’wﬁ‘@ﬁ?ﬁﬁé&é osepiRsphptdif; 448 ERIthere may
25 bl
ey 1 v ) "o Re AR P LGSO BaSigs R SRR
Fatty aeid monolepl BREPNE, EHyL CpRRier ROHIE CPIRADHAR [HiReed
her - I .
et o Ty SRS R A Ry o gengiye Mt
Phobof Dhan LG HSEE, I LIS LALLM, e,
oo RoP BB URSEAL skl LT MOPIEE S IR
Yo by wei ght bacia o RHeEpfte fdetiBhaginiel Gt tyd HSHIR: rldogecy”
epoxy compound RBNHiEs HSSRyPHIRSEPhite! triphengl pHSYRitEBMdREcHI§ phdsphite.

conbi nat i on.
Mixtures of the above compounds may also be used.

15 [0039] When the refrigerator oil and working fluid composition for a
refrigerating machine of the invention contains such phosphorus
compounds, the phosphorus compound content is not particularly
restricted but is preferably 0.01-5.0 % by weight and more preferably
0.02-3.0 % by weight based on the total amount of the refrigerator oil

20 (the total amount of the base oil and all of the additives). A
phosphorus compound may be used alone, or two or more may be used
in combination. _

[0040] In order to further improve the thermal and chemical stability,
the refrigerator oil and working fluid composition for a refrigerating

25 machine of the invention may contain one or more epoxy compounds

selected from among phenylglycidyl ether-type epoxy -compounds,
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[0051] Conventionally known refrigerator oil additives may be Fpg8.0577-G0
i ncluded 15 as necessary, in order to further increase the
performance of the refrigerator oil and working fluid conposition for
a refrigerating nachi ne according to the invention. As exanpl es of
such additives there nmay be nentioned phenol - based anti oxi dants such
as di-tert-but Wipolelnsey] abgryPResey dmpside; RiredyRaitrljpashsx
such as phenyl - a- %igﬁ%%phthY?gﬁfngagtd . ’ &y 6T@ Eﬁ_ Y
N, N-di (2- napht fao&ﬁepm,eﬂwlsﬂﬁ%@em ousdy, Iapf]ﬁamaqg@aémﬁﬁuﬁdg, aficgeIne
di t hi ophosphate, extrene-pressure agents such as chlorinated _
paraffins and suoir coih ,%po%ddté&%ﬁﬁ%%ﬂ%n&ﬁ@é‘st&% arad lepoRidated
silicone-based and” ot het .types of antifoam ng agents, netal

i nactivating agepbhidisilsas benzotriazoles, viscosity index

i nprovers, 25pg§£ pg?ﬁt depressants, detergent dispersants and the

|1 ke. Sush addiihDsepSpeyfee bRAflpREONGS OrplichyiapbidpR! | hérQbe!

nor e. Thgre FJBS-GE?gg%O are nopparticuﬁzr yes rigiions J%%thgepéﬁy

content of suchoatitinidyCclids Rh&nﬂs g&{rﬁ&ﬂ 8tbleys 28l Hﬂ@mgii}gml Lg;gciaﬁﬂ %

by wei ght and nore preferably hot gr er than 5 % by ed” on

the total anpunihgk, t merM1ba&5$t%?c@% ethiRk 9 Peteired 8 Hekd BiEBt hdve one

viscosity of the refrigerator ol i nvention is not

particularly regthr&d euit-C1gt audg& g?bﬁgﬂagfe@eﬂé& Céi%}dlple@of‘*@&c'!hs include
preferably 3-1000 nmmR/s, nore preterably 4-500 nm2/8 and nost :

preferably 5-4QRodBRith- I'g; ' ' i dsyn-Bix ] y
1-100 nmm2/ s angﬁ?mr e tgroé}‘-g(;@;gbl lyézﬂ?g%)grdﬁ /%@1%05%?%3‘1%%%1%ﬁ@}’

content 1gf the i_rtﬁj‘tyl[}ﬂeﬁﬂt o@y@idyl ogthefe deexmylbﬁgnojd; pg#?éigg?;éﬂléﬂl aefy

restricted but is preferably ndt greater than 5

preferably not henylt %Mi@ﬁoetm@ 9&@!&@&1?@9@16%'6&@9%3&5’%%5’1

than 200 ppm based on the total anount of the vefrigerator oll.

| ower i St ur e ghasiHgNEtties, HesyIphenyT BRCidY athewmeiylbhatyleflysidyl ehdrhe

15 thermal and cﬂteim cal stability and el ectrical insulating

properties of trigavisHenvbel ethdr, andsdwesl 1 idsrlestheér. hernmetic
type refrigerati ng Ifgac i %g?%&}FOOSE] The aC%dn{j;aFﬁgzl%%&l t he

refrigerator oi[[]_()@,] sp@ciﬁaveeg?jr@p‘legs ot salkyt gl bidy(IU'éthéﬂtype

: : gpoxy
restricted, but in order to prevent corrosion of nétals uséd 20 in

t he ref(§gerat icatpasidsnéncud®i decyds ghwidyl rethérdennder [gl»y%_myl ether,

deconposition of the ester in, the refrigerator oil o € invention,

g eater than 0. 00 WO 0 Recor ime LBk he I mvant: o HE STy et
is the val ue nensthyitsbxlyds edyeidyXl &the2SO0deopdieylr oplien] pdidlyeidgl ether,
trimethylolpropanetriglycidy! ether, pentaerythritoltetraglycidyl ether,
1,6-hexanediol  diglycidyl ether, sorbitolpalyglycidyl ether,
20 polyalkyleneglycol monoglycidyl ether and polyalkyleneglycol
diglycidyl ether.
[0043] As specific examples of glycidyl ester-type epoxy compounds
there may be mentioned phenylglycidyl esters, alkylglycidyl esters and
alkenylglycidyl esters, among which preferred examples include
25 glycidyl-2,2-dimethyl octanoate, glycidyl benzoate, glycidyl acrylate
and glycidyl methacrylate.
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25and lubricants-Determ nation of neutralization nunber”. [OO05%P0RRES77-00
ash content of the refrigerator oil of the invention is not

FPO8-0577-00 particularly restricted, but in order to increase the
thermal and chem cal stability of the refrigerator oil of the

i nvention and inhibit generation of sludge and the like, it is

preferably not [§044} 8pedifian exdddlaspmfaallylmienpr ebmpahhds nimiclugtee alt, 2

than 50 ppm According to the invention, the 5ash content is the

val ue measur ed dpaxystypmetiadslkyR] 2 épmlyatyrenemnd petrol eum

products-Determ nati on of ash and sul fates ash". [0056] The
refrigerator oi[D045] Specifioveramplesi of ualkglammtehennmmhda include 1,2-
fiuoropropene refrigerant, and the working fluid conposition for a

refrigerating r?abtybetané tli@ej poxypeniane, chapepoxyherartd, ubRegpooybaptane,

10refrigerant. [0057] Preferr ed fl uoropropene refrigerants are
f | uor opr ®penes lR-epolkysctinejor i nk2eepanynonams)g whi,2kepoeydecans, xt urle2-
of two or nore from anong 1, 2, 3, 3, 3- pent af | uor opr opene (HFC- 1225ye),

1, 3, 3, 3- tetr afdpomyondempeae ( H2cefd@dyiodecans,3, 3] 2-¢mntyafidecanepr odehe
(RFG- 15 1234y1), 1,2,3,3-tetrafluoropropene (HFC 1234ye) and 3, 3, 3-

txi f1 uor opr operpokifetralleete) h2ecpnypentaddcarte; o2t ¢ppxyhexpddcane,ofl,2-

refrigerant properties, it is preferred to use one or nore selected

f rom anmong HFCepaxghq;ta&m&,zsn,zlez epoiydeadezang,f . 2-ppadaionadecane and

refrigerant used for the invention may al so be a refrigerant 20
m xt ure conpri di,2gpaxjticosamer opene refrigerant and anot her
refrigerant. As other refrigerants there may be nentioned | TFC
refriget@nts, f{0066] Bpecificettamplbsoddaliyiclicgepanyt sompohnds include 1,2-
perfl uor oet hers and natural refrigerants including dinethyl ther
anmmoni a, hydrownhyqeclahmkambg | i ke. 25].2aF@xyayclopentané,r i ger ant s 34-
there may be nentioned Cl1-C3 and
epoxycyclohexylmethyl-3,4-epoxycyclohexane carboxylate, bis(3,4-
epoxycyclohexylmethyl)adipate, exo-2,3-epoxynorbornane, bis(3,4-
epoxy-6-methylcyclohexylmethyl)adipate, 2-(7-oxabicyclo[4.1.0]hept-
15 3-yl)-spiro(1,3-dioxane-5,3'-[ 7]oxabicyclo[4.1.0]heptane, 4-(1'-
methylepoxyethyl)-1,2-epoxy-2-methylcyclohexane and 4-epoxyethyl-
1,2-epoxycyclohexane.
[0047] Specific examples of epoxidated fatty acid monoesters include
epoxidated esters of C12-C20 fatty acids and C1-C8 alcohols or phenols
20 or alkylphenols. Most preferably used are butyl, hexyl, benzyl,
cyclohexyl, methoxyethyl, octyl, phenyl and butylphenyl esters of
epoxystearic acid.
[0048] Specific examples of epoxidated vegetable oils include epoxy
compounds of vegetable oils such as soybean oil, linseed oil and
25 cottonseed oil.

[0049] Preferred among these epoxy compounds are phenylglycidyl
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preferably C-C2 hydrofluorocarbons. As specific exanples therepgg.- 0577-00
FP08-0577-00 nmay be nentioned difl uoronet hane (HFC 32),

trifluoromethane (HFC23), pentafl uoroet hane (HFC425),

1,1,2,2-tetrafl uoroethane (HFC-134), 1,1,1,2-tetrafl uoroethane

(HFC- 134a), 1,1, 1-trifluoroethane (HFC 143a), 1, 1-difl uoroethane

e L2 oot S RIBRGIS Cofbngh é@iﬁ%&ﬁmosgg’ﬁ%p%%ep%%
ggﬁtG;ZI uérép%opaﬁgé{]HFéﬁ%gf é};ﬁiﬁdliﬂ%aiaé&":%ent af | uoa'lﬂg%uat?e:é%eﬁr(ogggst% ;
?L?Zi ggpgn{nsxtmy Oé%%%%ﬂ ate % ée(r:]'?rgd g]r%fcr%gﬂ;n r-tygur pgméy
Cher o my be meRrBaaH IRE el @@Lgﬁe‘“@%"b‘?‘”ﬁiﬁaﬁ@fﬁ%‘éﬁﬁgﬁl?%%@”
mxture >rRG o2 R dpa g e Bk BRelll My D e ba by Gy
mxture, HFo 1A rElOARER JaRP o X BRked fgo%@bzym?gat, 10 %
wbi gt 1535 960y Obi R % Bé@%r;’%%?ﬁﬁ%f%t Kl ALY, oRiposition for a
FEC 125 16 134 Eeuld i iy Wt Tt bt L4
by et gnt  mxt G REREE 1 %%”%%B*HP?%W%@%H?&%@%? fedited”
(RA10A) 1o HFC- 321!111&’@3%?{% a‘ﬁlj‘@/ 125.0%0d by @’il?arﬁl fﬁbgé? e!f‘éi%?ﬁb 2-2.0 % by

HFC- 125 HFC- 143a by wei ght e (RS

HFC- 32/ 1- WC- 12 2578k
HFC- 32/ HFC- 125?"1'!'?1 C %ﬁgd 3@%‘%%}%’ %%%twel gh ‘?%ﬁg&uﬁg%?@%m poxy

HFC- 32/ HEC 125/ ok B4ty ROARBASHHDer B8P HAfr00ntg! Btused
mi xture (R407E): ity ey e lused “Sloffer, B S0P M dghg o by et

m xture (R404A)comBB&lbnArongHFCref ri ger ant s, preferredsaturat ed
hydr of i uor ocarbons are one or m xtures of two or nore of

[0051] Conventionally known refrigerator oil additives may be included
15 as necessary, in order to further increase the performance of the
refrigerator oil and working fluid composition for a refrigerating
machine according to the invention. As examples of such additives
there may be mentioned phenol-based antioxidants such as di-tert-butyl-
p-cresol and bisphenol A, amine-based antioxidants such as phenyl-a-
20 naphthylamine and N,N—&(Z—naphﬂxyl)-p-phenylenediamine, anti-wear
agents such as zinc dithiophosphate, extreme-pressure agents such as
chlorinated paraffins and sulfur compounds, oiliness agents such as fatty
acids, silicone-based and other types of antifoaming agents, metal
inactivating agents such as benzotriazoles, viscosity index improvers,
25 pour point depressants, detergent dispersants and the like. Such

additives may be used alone or in combinations of two or more. There
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5 di fl uoronet hane (11FC 32), pentafl uoroethane (HFC 125), 1,1, @ng 0577-00
tetrafl uoroethane (HFC-134), 1,1,1, 2-tetrafl uoroethane (HFC- 134a)

1, 1-di fl uoroet hane (HFC- 152a), f| uoroet hane (HFC-161), 1,1,1, 2,3, 3, 3-
hept af | uor opr opane (HFC-227ea), 1,1,1, 2, 3, 3- hexafl uor opr opane

(HFC236ea), 1,1,1, 3, 3, 3-hexaf |l uoropropane (HFC-236fa), 1,1,1,3,3- 10

pent af | uor opr Ol&?é‘%oeﬁérﬁ@uféﬁéﬁhcﬁﬂﬂk énlthéd, c%n%l@?iﬂﬁfchuﬁd?ﬁ%sa'lﬁlt it is
(HFC- 365 nfc), whil romthe viewpoi nt of physical propertiés of the

refrigerant,
. C 32 and HEES SRy Tt eatet i T2 I CI e MorE prerblyChot

refrigerants theifepftan® 9§ B%ﬁ)@éé% é%%d &ﬁh@MQfaPﬁﬁioQ@ﬁ%f ' fFigerator
speci fic exanples there may nti oned net hane, ethyl ene, ethane,
propyl ene, pro ne cycl opropane, nornmal - but ane, i sobut ane,

cycl obut ane, t hyl eycl opr opane, 2-nmethyl butane, noni aal - pent ane, and

m xturessof t ;"ﬁ z;”'!’h@ kitlentdifs ‘f/i@é@.ﬁ?} Gﬂthe%ﬁ’i%“rét%g BN theliR9EMIGH R

refrigerants re gases at 25C 20at nosphere, such as propane,

nor mal - but ane, %ﬁﬁﬁrl Zr ??éﬁb%lﬁn%e Jaferdhtié %Eéoﬁt@?ra‘ioﬁﬂ"c is

[0062] As speC|f| exanpl és uorinated ether-based réfrigerants

there may be Pilﬁ? Bﬁ'ﬁ'@olﬁﬂﬁz HiofroréA SheferBiF- 2300 mbl/s- arndBomBst
HFE- 365

HFE- 338ntf, HFE- 245nf ,” 13FE- 347my,” HFE- 25347nctc,
1-BEFE-125, FIF réf?:ﬁ{ﬁl HB B4 0B 4 Y E- Z?H@Ekmﬁmhbe ViddeRity a@l@ 16 is
refrigerants proprlately sel ect ed dependi ng on t e

R 51705 s ioprnl e aenemyisy i, (0003 e
refriger@nt myoos3] Phefhsiskiny contimdi oTsthetrelieshtor il BFIthe iffention is
not particularly restricted but is preferably not greater than 500 ppm,
more preferably not greater than 300 ppm and most preferably not
greater than 200 ppm, based on the total amount of the refrigerator oil.
A lower moisture content is desired from the viewpoint of effect on the
15 thermal and chemical stability and electrical insulating properties of the
refrigerator oil, especially for use in hermetic type refrigerating
machines.
[0054] The acid value of the refrigerator cil of the invention is also not
particularly restricted, but in order to prevent corrosion of metals used
20 in the refrigerating machine or pipings, and in order to prevent
decomposition of the ester in the refrigerator oil of the invention, it is
preferably not greater than 0.1 mgKOH/g and more preferably not
greater than 0.05 mgKOH/g. According to the invention, the acid
value is the value measured based on JIS K2501, "Petroleum products

25 and lubricants-Determination of neutralization number".

[0055] The ash content of the refrigerator oil of the invention is not
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from anong fluoropropene refrigerants (hereinafter referred to@§g8-8577-00
"refrigerant (A)") and at |east one selected from anong saturated
hydr of | uor ocar bon, C3-05 hydrocarbon, dinethyl ether, carbon dioxide,
bis(trifluoromethyl)sulftde and triftuoroi odonet hane refrigerants
(hereinafter referred to as "refrigerant (B)"). [0064] Wien the
refrigerant Usﬁﬁrﬂi@lﬂaﬂ?@‘estﬁ‘éﬁﬂt, bapiy Srderiiefindresdentie théfnal add/clkemical
conprising refrigerant” (A) and refrigerant (B), the refrigerant
mxture is prefsdbilityoftherz@obsramiroilbR ity Bvehtién ahd dakibingénenstish 6
be an azeotropic mxture so long as it has the properties required as
a refrigerant, shidbe 8] thexlikg it & peeferfabbphét rthai 9 00sppih efnelr @bky
1:99- 99:1 and nore preferably 5:95-95:5. 15[ 0065] Al so, when the
refrigerant US@efe@ﬁbl?hﬁ)t' greaterithan 50 ppref rAgsirding 16 Xid ievention, the
conprising refrigerant (A) and refrigerant (B), the refrigerant

m xture fay furdshesoneantiaithe salBhaeatired dasahbnJ(HI227RM'Cride oil and

fl uoropropene refrigerant or saturated hydrofl uorocarbon, a

fluorinated et hetrobasg prodidts-Dutamiination ofiasleand shlfates agii'her, or a
natural refrigérant 20Such as a hydrocarbon other than a C3-05

hydrocarbon, orgesepThe. refidf&atorThe oftlié devaition & lused tbpethenweithipn
wll normally be present ina refrigerating air conditioner in the

formof a refrifigroprpeht uiefrigeamgsaid ahei woddeizxfluld composition for a
fl uoropropene refrigerant or refrigerant m xture as descri bed above.

There are no paefrigathtirig r@athinet ofntheoinvdiRiodd woxipiikesr apflubt@ropéne
the refrigerator ol and refrigerant in the conposition, or on the

m xi ng ppoport ireftighratithe refrigerator oil and FP08-0577-00
refrigerant in the working fluid conposition for a refrigerating

machi ne accor dil[OGST]OPrdfenbd\fhmtrbmpeﬂuteﬁiIgErm adegfinavoproptnes et 348
is preferably 1-500 parts by weight and nore preferably 2-400 parts

by wei ght wi t h fhesjec itongs, 14fopg rwhichyoneiog hinixtirdshef twbr bp eneret from
5[ 0067] The refrigerator oil and working fluid conposition for a

refrigerating mmodngne of,2{333ipertaflicroprepencef e(HBG-102%yk), n ah,3:,8-
conditioner or refrigerator wwth a reciprocating or rotating hernetic
type conpr essortetraffuerepeopempe (HHC-1284et), c 23y 8-tetrafluohiprepaier (HFC-
conditioner. The refrigerator oil and working fluid conposition for a
refriget&ting 1P84yhchi A, 33emirdilograpropere i n{lERC: B34yey ahsd b8,3,3-
suitably used in cooling devices of dehum difiers, water heaters,
freezers, col d tdflooeapopede (HECal 248 26 net pusferred auFoomt the viemgioigt of
machi nes, showcases, chenical plants and the |ike. The refrigerator
oi | and wor ki ngefrigerahtcropestiesi dinisf prefaredto uge oaki orgmoee seleeted from
according to the

among HFC-1225ye, HFC-1234ze and HFC-1234yf.

[0058] The refrigerant used for the invention may alse be a refrigerant

20 mixture comprising a fluoropropene refrigerant and another refrigerant.
As other refrigerants there may be mentioned HEC refrigerants,
fluorinated ether-based refrigerants such as perfluoroethers, and natural
refrigerants including dimethyl ether, ammonia, hydrocarbons and the
like.

25 [0059] As HFC refrigerants there may be mentioned C1-C3 and
preferably C1-C2 hydrofluorocarbons.  As specific examples there
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15i nvention may al so be suitably used in devices with centri fug@os 0577-00
conpressors. Exanples [0068] The present invention will now b

explained in greater detail based on exanpl es and conparative

exanpl es, with the understandi ng 20t hat these exanples are in no way
"imtative on the invention. [0069] [Exanples 1-3, Conparative

et gerator oty RECiGd @ﬁg?rﬁgﬁ%ﬁémﬁia@ﬁ?éaﬁw&ﬁ%e
D51 0070] ( Base 20 BitBRGsHne! BRI A5 1 2 E A e Bnd O L340,
Base of | 3: PolyprlopiEHbiseOUBRS THRCRLFAY, R o AR HIC- 1955f
Pol vet hy! enepr oy eAGgl kfiolc JHRE k), \TboiAS (Phtc-261551,511.25,33-
5 heptafluoropropane (HFC-227ea), 1,1,1,2,3,3-hexafluoropropane (HFC-
236ea), 1,1,1,3,3,3-hexafluoropropane  (HFC-236fa), 1,1,1,3,3-
pentafluoropropane (HFC-245fa), 1,1,1,3,3~pentafluorobutane (HFC-

-

365 mifc), and mixtures of two or more of the foregoing. These
refrigerants may be appropriately selected depending on the purpose of
10 use and the required performance, but as preferred examples there may
be mentioned HFC-32 alone; HFC-23 aloﬁe; HFC-134a alone; HFC-
125 alone; HFC-134a/HEC-32 = 60-80 % by weight/40-20 % by weight
mixture; HFC-32/HFC-125 = 40-70 % by weight/60-30 % by weight
mixture: HFC-125/HFC-143a = 40-60 % by weight/60-40 % by weight
15 mixture; HFC-134a/HFC-32/HFC-125 = 60 % by weight/30¢ % by
weight/10 % by weight mixture; HFC-134a/HFC-32/HFC-125 = 40-
70 % by weight/15-35 % by weight/5-40 % by weight mixture; and
HFC-125/HFC-134a/HFC-143a = 35-55 % by weight/1-15 % by
weight/40-60 % by weight mixture. More specifically, there may be
20 mentioned HFC-134a/HFC-32 = 70/30 % by weight mixture; HFC-
32/HFC-125 = 66/40 % by weight mixture; HFC-32/HEC-125 =
50/50 % by weight mixture (R410A); HFC-32/HFC-125 = 45/55 % by
weight mixture (R410B); HFC-125/HFC-143a = 50/50 % by weight
mixture (RS07C); HFC-32/HFC-125/HFC-134a = 30/10/60 % by
25 weight mixture; HFC-32/HFC-125/HFC-134a = 23/25/52 % by weight
mixture (R407C); HFC-32/HFC-125/HFC-134a = 25/15/60 % by
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S5Base oil 6: Naphthene-based m neral oil [0071] Each of the FP0O8-0577-00
refrigerator oils obtained in Exanples 1-3 and Conparative Exanpl es

1-3 was subjected to an evaluation test in the follow ng manner.

[0072] (Refrigerant conpatibility evaluation) 10Follow ng the

procedure outlined in "Refrigerant Conpatibility Test Method" under
"Refrigerator QuhshtOofmi a@ﬂgtyﬁ 2 f L1 25 385/ RS =

conbi ned with ?gh%h(gf Igl,%%e!(&tet rz;f I gggopygg(p:elne, and ?fm was ogggrved

whet her the reff4/ap709 b@RbigRihixa@eqRAD4@A) mutual Iy dissolved at
OC. The results are s‘m)vﬁ iné@abl e 1l 1In TJbI e 1, "conpatible" 15

means t hat the'[@ggglgﬁ?ﬁg% andjpef r i gq-éﬁ—irgﬁ-mﬁg,l Mutypafeleddi ssehthested

and "separat ed' the refrigera and refrigerator oil

separated into ]Z?%Dﬂaﬁﬁf]&rb(;lg()?%b (O-Héerﬁplne LRIrEN BT C o St@LI oty of

eval uation) Foll"'owm ng the procedure out In JIS-K-2211, 1 g of a

refrigergtor oigki e X i , r eat )
t han %Oogppm (i%gpﬁg?ﬁ%%écw g%)g?g)%h%fg’@@%thgﬁé (HFGQIZQ’ L2

2,3,3,3-tetral '“???gﬁﬂ%%‘wm@m@?n in,'ItIOZ-@e obiaRet %4a)t’o

with a catal yst , copper* and al um’wires), and the eat ed

h
150C and stor ed]f leJiﬂ%foé‘lﬁ (mctg_?lapnﬂuoﬁ e%%ﬁ?%ﬁ?lg 1he1 23045-

color of the reffigerator oil conp jon and 2 nge 1A

o ASTM DiSo. T EEURPHNES (FIIC 22784, 001 02, Y S higRgpane erFCR0

cval Uati on vas eiBag Tnobanmasrathiibpitide, 20MPCRAENTA, LS

resul tsygre shoyhehftuddphépabe [ PAFE249RY! €ad  1,1,1,3,3-pentafluorobutane
(HFC-365 mfc), while from the viewpoint of physical properties of the
refrigerant, HFC-32, HFC-125, HFC-134a, HFC-152a, and mixtures of
HFC-32 and HFC-134a are preferred.

[0061] As hydrocarbon refrigerants there are preferred C3-C5

15 hydrocarbons, and as specific examples there may be mentioned
methane, ethylene, ethane, propylene, propane, cyclopropane, normal-
‘butane, isobutane, cyclobutane, methylcyclopropane, 2-methylbutane,
normal-pentane, and mixtures of two or more of the foregoing.
Preferred among these are refrigerants that are gases at 25°C, 1

20 atmosphere, such as propane, normal-buiane, isobutane, 2-methylbutane,
and mixtures thereof.
[0062] As specific examples of fluorinated ether-based refrigerants
there may be mentioned HFE-134p, HFE-245mc, HFE-236mf, HFE-
236me, HFE-338mef, HFE-365mci, HFE-245mf, HFE-347mmy, HFE-

25 . 34Tmce, HFE-~125, HFE-143m, HFE-134m, HFE-227me and the like,

and these refrigerants may be appropriately selected depending on the
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Conp. Exanple 2 5 81Z ¥P08-0577-00

purpose of use and the required performance.

[0063] When the refrigerant used for the invention is a refrigerant

mixture, the refrigerant mixture preferably contains at least one selected

from among fluoropropene refrigerants (hereinafter referred to as
5 "refrigerant (A)") and at least one selected from among saturated

hydrofluorocarbon, C3-C5 hydrocarbon, dimethyl ether, carbon dioxide,

bis(triﬂudromethyl)sulﬁde and trifluoroiodomethane refrigerants

(bereinafter referred to as "refrigerant (B)").

[0064] When the refrigerant used for the invention is a refrigerant

10 mixture comprising refrigerant (A) and refrigerant (B), the refrigerant
mixture is preferably an azeotropic mixture, but it does not need to be
an azeotropic mixture so long as it has the properties required as a
refrigerant, and the mixing ratio of both components is preferably 1:99-
99:1 and more preferably 5:95-95:5.

15 [0065] Also, when the refrigerant used for the invention is a refrigerant
mixture comprising refrigerant (A) and refrigerant (B), the refrigerant
mixture may further confain an HFC refrigerant other than the
fluoropropene refrigerant or saturated hydrofluorocarbon, a fluorinated
ether-based refrigerant such as a perfluoroether, or a natural refrigerant

20 such as a hydrocarbon other than a C3-CS hydrocarbon, or ammonia.
[0066] The refrigerator oil of the invention will normally be present in a
refrigerating air conditioner in the form of a refrigerator fluid
composition in admixture with a fluoropropene refrigerant or refrigerant
mixture as described above. There are no particular restrictions on the

25 mixing proportion of the refrigerator oil and refrigerant in the

composition, or on the mixing proportion of the refrigerator oil and
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1 pareaudos 5-0-1 No change No change Conp. Exanple 1 '05 5' GipgfB577-00
Separated 5.01 00

refrigerant in the working fluid composition for a refrigerating machine
according to the invention, but the refrigerator oil content is preferably
1-500 parts by weight and more preferably 2-400 parts by weight with
respect to 100 parts by weight of the refrigerant.

5 [0067] The refrigerator oil and working fluid composition for a
refrigerating machine of the invention is preferably used in an air
conditioner or refrigerator with a reciprocating or rotating hermetic type
compressor, or in an open or hermetic type ;mtomobile air conditioner.
The refrigerator oil and working fluid composition for a refrigerating

10 machine according to the invention may also be suitably used in cooling
devices of dehumidifiers, water heaters, freezers, cold
storagefrefrigerated  warehouses, automatic vending machines,
showcases, chemical plants and the like. The refrigerator oil and
working fluid composition for a refrigerating machine according to the

15 invention may also be suitably used in devices with centrifugal
COMpressors. |
Examples
[0068] The present invention will now be explained in greater detail
based on examples and comparative examples, with the understanding

20 that these examples are in no way limitative on the invention.
[0069] [Examples 1-3, Comparative Examples 1-3]
For Examples 1-3 and Comparative Examples 1-3, refrigerator oils were
prepared using base oils 1-5 listed below. The properties of the
obtained refrigerator oils are shown in Table 1.

25 [0070] (Base oils)
Base oil 1: Polypropyleneglycol monomethyl ether

25
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00to gg 00 00 Z Z 0 to g 0 O Z Exanple 3 V917 56 O Conpati bl egyf6577-00
No change

Base oil 2: Polyethylenepropyleneglycol monomethyl ether
Base oil 3: Polypropyleneglycol dimethy] ether
Base oil 4: Polyethylenepropyleneglycol dimethyl ether
Base 0il 5: Ester of n-heptanoic acid and pentaerythritol
5 Base oil 6: Naphthene-based mineral oil
[0071] Each of the refrigerator oils obtained in Examples 1-3 and
Comparative Examples 1-3 was subjected to an evaluation test in the
following manner.
[0072] (Refrigerant compatibility evaluation)

10 Following the procedure outhined in "Refrigerant Compatibility Test
Method" under "Refrigerator Qils" of JIS-K-2211, 2 g of refrigerator oil
was combined with 18 g of 2,3,3,3-tetrafluoropropene, and it was
observed whether the refrigerant and refrigerator oil mutnally dissolved
at 0°C. The results are shown in Table 1. In Table 1, "compatible”

15 means that the refrigerant and refrigerator oil mutually dissolved, and
"separated” means that the refrigerant and refrigerator oil separated into
two layers.

[0073] (Thermal and chemical stability evaluation)
Following the procedure outlined in JIS-K-2211, 1 g of a refrigerator oil

20 prepared to a moisture content of not greater than 100 ppm (initial
ASTM color: L0.5) and 1 g of 2,3,3,3-tetraflucropropene were filled
into a glass tube together with a catalyst (iron, copper and aluminum
wires), and then heated to 150°C and stored for one week for testing.
After the test, the ASTM color of the refrigerator oil composition and

25 the change in catalyst color were evaluated. The ASTM color was
evaluated according to ASTM D156. ’I"he change in catalyst color was

26



No change 2z atdnmexa 8'6V 86 O Conpatible No change No chargg-0577-00
Exanmple 1 1 1'05 8'6

determined by visual observation of the outer appearance, and
evaluation was made as "no change", "no gloss" or "blackening”. The
results are shown in Table 1.

[0074] [Table 1]
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Base oil
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Proportpon of C2 allcylene groups in R3 (% by nole) Refrigerant

vi scosity at 40C (m®/s) Kinematic viscosity at 100C (m®/ s)
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[0075] As seen by the results shown in Table 1, the refrigerator oils of
Examples 1-3 exhibited excellent refrigerant compatibility when used

together with a fluoropropene refrigerant.
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-d'0041(aA 0.---0.0g99g FP08-0577-00 [0075] As seen by
the results shown in Table 1, the refrigerator oils of Exanples 1-3
exhi bited excellent refrigerant conpatibility when used together with
a fluoropropene refrigerant. THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE
AS FOLLOWE:

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

[. A working fluid composition For a refrigerating machine, comprising:

a polyalkylene glycol represented by the following formula (1):
R}-(OR3)~OR, (1)

wherein R, and R, may be the same or different and each represents
hydrogen, a C1-C5 alkyl group or a C2-C5 acyl group, R; represents a
C2-C4 alkylene group, n represents the number of repeats of the
oxyalkylene group represented by OR3, and the proportion of C2 alkylene
groups for all of the Ry is not greater than 30 mol%; and

a refrigerant selected from fluoropropene or a refrigerant mixture
comprising fluoropropene and at least one component selecled from the
group of HFC refrigerants, fluorinated ether-based refrigerants and natural
refrigerants.
2. A working (lnid composition for g refrigerating niachine according to
claim 1, comprising at least oane component selecled from among
1,2,3,3,3-pentafluoropraopene, 1,3,3,3-tetraflucropropene, 2,3,3,3-
tetrafluoropropene, 1,2,3,3-tetraﬂu01'opr0pe.ne and 3,3,3-trifluoropropene
as the fluoropropene refrigerant.
3. A working fluid composition for a refrigerating machine according to
cfaim 1 or 2, comprising:

at least one component selected Fom among fluoropropene

refrigerants; and
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|. A working fluid conposition for a refrigerating machine,
conprising: a polyal kyl ene glycol represented by the foll ow ng
formula (1): RL-(OR3)-OR-2 (1) wherein RI and R2 nay be the sane
or different and each represents hydrogen, a Cl-05 al kyl group or a
C2-05 acyl group, R3 represents a C2-C4 al kyl ene group, n represents
t he nunber of repeats of the oxyal kyl ene group represented by OR3,
and the proportion of C2 al kylene groups for all of the R3 is not
greater than 30 nol % and a refrigerant selected from

fl uor opr opene or r Lgerant . m e | Sk fh pr and
at | east one conp rtle;f%f{sgel%ggt ecﬂﬁbg?ﬁ&t hgﬁ%@@upﬁgg Hé%girﬁgf rS?ggflg%ts,

fluori nat ed ehwﬂﬁé%ﬁﬂrbbﬁj CBYES apdwcabon,ndimetiall ettefr cagboradiaxide, 2. A
wor ki ng fluid conposition for a refrigerating nachi ne according to

claim1, conpbis@rifigommadtiisulfidesnddrifioprsindosmsthase seftigeigiisanong
1,2, 3,3,3-pentafl uoropropene, | ,3,3,3-tettafl uoropr.opene, 2..3. 3, 3-
tetraf | uoropr 6-pén\é?r?<1‘?@ ﬂH{@QQ@PMfQM@f@ﬁPh&ﬁ@“&n’HBCh'Ee according t :
3,3,3-trill uoropr gpene as the fluoropropene refrigerant. 3. A

wor ki ng f1 ui dcégﬂgmi tion for a refrigerating nmachine according to

claim1l or 2, Comy{esiiAGhe Auoropibpehl&figeRal ROANENE Bhe Selceted debrd r om
anong fluoropropcne refrigerants; and- at | east one conponent

sel ected fromuaongd,5a03-ptresflirdpropenerlohaSkona Lu@Bo@Sptned 2etadbon,
di tnethyl ether, carbon dioxide, bis(trifluorongt hﬁps, | fi de and
trifluoroi odotesefneeprarent.ge? it eiralluoroproperadriiy, # BulHuUeWREESIS on
for a refrigeratin chi ccording to clai . ' he
f1 uor opropene ref Rgeg\g%‘érﬁ‘téaﬁyﬁé? L|°é%%ﬂ?b°6h‘é aL@@ﬁg&eW%%‘?ﬁbﬁ%ﬁ%Bné
1.2,3,3, 3 pen&ﬁfﬁo%ﬁ%ﬂélge?cﬂ?taﬂuéo&h%e?t 1 &l ARHAPLERR Mne,2. 131,823
tetrafl uoropropene, , 2,3, 3-tetraf | uor opr opene and

3,3, 3-trifl uotchpflopeethane, 1,1ldfhaabethateed lipdroetianer oclat B, 3- at

| east one sel ected from anong difl uoronet hane, pentafl uoroet?gr%e,
1,1, 2, 2-t et r ahgpteforaseptopaee, | | 1i1,1,2,3.3:hexatlparpRIopaRs: oet hhdd,3,3,3-

1,1-difluoroethane, fluoroethgne, .l N 3- )
hept af | uor opr %@é‘??ﬂ?&@% 3 q&’hé&?a‘?ﬁ”ﬁfﬁ]’%h&&%&%& 1,89 3,1§,‘53’3
hexaf | uoropro?mgﬂﬁomgutgmésaﬁdpent af | uor opropaneand1,1 , 1,3, 3-
pent af | uor obut ane, and
the C3-C5 hydrocarbon is at least one selected from among
propane, normal-bulane, isobutane, 2-methylbutane and normal-pentane.
5. A refriperator ofl comprising a polyalkylene glycol represented by the

following formula (1):
R-(OR;3)-OR; (1)

wherein R and Ry may be the same or different and each represents
hydrogen, a C1-CS atkyl group or a C2-C5 acyl proup, R; represenis a
C2-C4 alkylene proup, n represents the number of repeais of the
oxyalkylene group represented by OR;, and the proportion of C2 alkylene
groups for all of the R; is not greater than 30 mol%; and
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the C3-05 hydrocarbon is at |east one selected from anong propane,
nor mal - but ane, isobutanc, 2-rnethyl butane and nornmal - pentane. 5. A
refrigerator oil conprising a polyal kylene glycol represented by the
following formula (1): R1-(OR3)-01t2 (1) wherein R1 and R2 may
be the sane or different and each represents hydrogen, a d -05 al kyl
group or a C2-05 acyl group, 12.3 represents a C2-C4 al kyl ene group,
n represents the nunber of repeats of the oxyal kyl ene group
represented by AQt), and the proportion of C2 al kyl ene groups for al

of the Rl is not gr grgfr%r&nﬁ%ele%d W#n%ﬂu%?ognﬁ‘g)pﬂrrﬁexqra‘a rat ‘E?T@ﬁﬁr @‘%}Sm

sel ected from fluof ene or a refrrige ure’c

Lpooropropene @ifdiing @adlopRfien AMRANRAL. SR eShfishel SLABE BhPUR Of

RFC refrigerants, rina et her-based refrigerants and nat ural
refrigerants. @oufof®ii rdriddrarits] fuonpeed sthenbised refripefanisgmdataiung
machi ne according to claim| substantially as hereinbefore described
wi th ref er encerefiggestiyis.one of the Exanpl es.
6. A working fluid composition for a refrigerating machine according to
claim 1 substantially as hereinbefore described with reference 1o any one

of the Examples.
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