FP08- 0577-00 DESCRI PTI ON REFRI GERATOR O L AND WORKI NG FLUI D 1(;%JVP@,{,]}I éal
FOR REFRI GERATI NG MACHI NE Technical Field 5 [0001] The presen '
relates to a refrigerator oil and to a working fluid conmposition for a
refrigerating machi ne. Background Art [0002] In light of the probl em of
ozone | ayer depletion that is a focus of attention in recent years, the
restrictions on CFCs (chl orofluorocarbons) 10 and HCFCs

(hydrochl or of | uorocarbons) that aDESCRIPIIONSfrigerants in conventional
refrigerating machi nes have becone nore stringent, and - BFCs

(hydr of | UOVOC]]QE RFGEI@&T(HP”@. AND ¥WORKINGPELUIW (COMPOSIEION! s
al ol

[ 0003] M ner S or hydrocar bon oiI's such as al kyl benzenes have 15
been preferr RtORE Gﬁﬁ | s when CFCs or HCFCs are the
refri gerantsng I nce changi ng the refrigerant can cause the
refrigerator th it to exhibit unpredictable behavior in terns
of its corrpa ?%ﬂ'f‘aggﬁch the refrigerant, its lubricity, its di ssol ved

dt fp beenﬁﬁﬂt?@@iiﬁsﬁﬁf 3@?@“@* #fat%s{"i{a”?'rgﬁﬁggﬁé@‘“gﬁa \ f’qb'b' "
devel oped f orPRGREBH COREATION fBia H BORERALIR gl yeol s (see Pat ent
docunent 1), esters (ﬁge Pat ent docunent 2), carbonic acid esters (see

Pat ent docu ?CIQ“’ lyvinyl ethers (see Patent docunent 4). 25

[ 0004] HFC- 13 an, HFC refrigerant,that .is r I nel sed as a
refrigerant f[&%ogiiﬂ ok the prablem; ofi ezonedayes Mlﬁtﬁ@%%fzone 1

aftention in recent years, the restrictions on CFCs {chlorofluorocarbons)
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 oils 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] HFC-134a is an HFC refrigerant that is routinely used as a

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



FP08-0577-00 depletion potential (ODP) of zero, its high gl obal marnin%
potential (GAP) has led to its restriction in Europe. It has 1F98:057 &0
become an urgent 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 GAP, are

nonf | anmabl e depletion petsRHAROBRY of ergritohidio ohta 1wéning, potomiabf
their thernodynam c properties, as a neasure of refrigerant perfornmance.

There has al seGRER haY RROGERS kditridiborv e Eatopect Tt tias ahéreforstbscemetin

fluoropropene'with saturated hydrofluorocarbons, C3-C5 saturated

hydr ocar bons, #fé%émti@ﬂe R B&¥elop Gefriitrasts Akhtlean be used as substitutes for
bis(trifluoro hyl )sul fide or” triffuoroi odonet hane (see Patent docunent

5). [0006] '”I—Hﬂ?—ilgh?”’ t here have been proposed refrigerator oils that
15 enploy minéeral oils, alkyl benzenes, poly a-olefins,

pot yallyl enegtompliom LEANAOHAS DackbARIY T AS'bRh BRURISBA RNLBA! he aci d

gﬁ;e{?\é ?: tgl ers. etones, car O;IC gm lli!)ester %ﬁ?] yvallnnym }Pp;?\e
Le](‘j; B?FLgpgiagwsqtéﬁ{e?ggéﬁb%%H?gs' g'?a, %%r glﬁéﬁeg%ne. aE%II sz%i%)ur a§ ed

czlr bon di oxi dh?‘%ﬁfe@%@ﬁﬁpﬁmw %% L%%?rﬁggﬁﬁ%%éﬁﬁé@m%e (see
o oo TR O S A8E n R SElne edBR AR DA S e

Pat ent Publication H . 03-200895 2
HleaStire oF re%geran% pe&gn:nance. There has also been proposed the

10 use of refrigerant mixtures of fluoropropene with saturated
hydrofluorocarbons, C3-C5 saturated hydrocarbons, dimethyl ether,
carbon dioxide, bis(trifluoromethyl)sulfide or trifluoroiodomethane (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 hydrofluorocarbons,

20 C3-C5 saturated hydrocarbons, dimethyl ether, carbon dioxide,
bis(trifluoromethyl)suifide 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



FP08-0577-00 [Patent docunment 3] Japanese Unexam ned Patent Publication
HET No. 03-217495 [Patent docunent 41 Japanese Unexam ned PatBR98-0577-00
Publication HElI No. 06-128578 5 [Patent docunent 5] International Patent
Publ i cati on No. W?2006/094303 [ Patent docunment 6] Japanese Patent Public
‘I nspection No. 2006- 512426 [Patent docunent 7] International Patent
Publication No. 10 W2005/103190 Discl osure of the Invention Problens to
be Sol ved by {Retehtdeotinent BPOayinese Umdairgaed Patent ButiizatiorBEbNmg

fl uoropropene refrigerants, as described in Patent docunents 5, 6 and 7,
the refrigerat)de2pf495 15 enpl oyed nmay be a mineral oil or a hydrocarbon
such as an al kyl benzene which is used in CFCs or HCFCs or a polyal kyl ene
glycol, pol y¢pPagst doc@mehpUY Yaputese Theixamined Pateritasblicatibif BSEI Based on
research by the present inventors, however, it has not been possible to
achieve a hi ghpgLeygd7®f refrigerant conpatibility sinply by applying 20

t hese conventional refrigerator oils in the systens nenti oned above.

[ 0008] ghe in N o] ' AN Ip ofpbie )

Ci rcurrs?-ancesj[ngr?HPi tsaé%lﬁg@? [ tz)mgrgégﬁéﬂa rpegér}ihgefrpat oraf)i?llv1 arII\gioa
wor ki ng fl ui dm’l@m?,for a refrigerating machine, that can achi eve

of T

a high |evel efrigerant conmpatibility in refrigeration systems 25
enpl oyi ng 1 ugpoRELPPERGIh&L bPeTApRhsse eAdh PabliCiepRetibh ENGT BmTs 3
512426

[Patent document 7] International Patent Publication No.
10 W02005/103190
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 a mineral oil or a hydrocarbon such as an
alkylbenzene which is used in CFCs or HCFCs or a polyalkylene glycol,
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




FP08-0577-00 [0009] As a result of nuch diligent research di&gﬁhgg 77-00
toward achi eving the object stated above, the present inventor ) é -
found that it is possible to realize a refrigerator oil with sufficient
conpatibility with refrigerants in the copresence of fl uoropropene
refrigerants by using a 5 specific polyal kyl ene glycol, and the invention

has been conpl ete upon this, finding. [0010] Specifically, the i.nvention
provi des a vvon[&é@ﬁ AP @ Eségrﬁfdﬂlﬁ ﬁﬂgﬁfgrreﬁegf%h %&“&é‘ﬁgﬁ Hnang
conprising a polyal kyl ene glycol _represented by the follow ng formla
(1) and a fluéh® niatedoabeys, ter prAsenRINYLHERLS) Pla opnd (REIEIR R
and R2 may be the_sane or, different and. ac,tri_rre esents hydrogen,

Raluy &6

d-c5 al kyl gipessble treadizesa sefnigegaton s it eotapa ﬂ@m§| ene

group, n represents the nunber of repeats of the 15 oxyal kyl ene, group
represent ed byeftgerantsdn the coprysence of fhiorapropgng yebigerants U using al | of
the R3 is not greater than 30 % by nole. [0011] The_invention further
provi dés a r espeéejBcapolyatkylensogbydalj agdathep imvention bas hgepc eomplgiedsent ed
by fornmula (1) above, which can be used together with fluoropropene
refrigerants. uponfthisfaidimpe working fluid conposition for a refrigerating
machi ne of the invention preferably conprises at |east one selected from -
among 1, 2, 3, §081(plebpedificatythe peventionR@ovidsyeworking fluid composition
1, 3, 3,3-tetrafl uoropropene (HFC 1234ze), 2,3,3,3-tetrafl uoropropene
(HFC 1234yf), fdr 2a3,r8frigerating | unachine peompirishigs 1 234pelyabaydenc  glycol

3,3,3-trifluoropropene (HFC- 25 1243zf), as a fluoropropene refrigerant.
50013] The wordpregeritbdi dycdhpofollowing oformulef (1)peamt | ag fluvchpropené t he
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-C5 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 ail 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 (HFC-1225ye), 1,3,3,3-tetrafluoropropene
(HFC-1234ze), 2,3,3,3-tetrafluoropropene (HFC-1234yf), 1,2,3,3-
tetrafluoropropene (HFC-1234ye) and 3,3,3-trifluoropropene (HFC-

25 1243zf), as a fluoropropene refrigerant.

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



FP08-0577-00 invention may al so conprise at |east one fluoro e
refrigerant (hereunder referred to as "refrigerant (A") al ongé}?&'ﬂgf”%
furtther conprise at | east one selected from anong saturated

hydr of | uor ocar bon, C3-C5 hydrocarbon, dinmethyl ether, carbon dioxide, 5
bi s(trifluoronethyl)sulfide and trifluoroi odonet hane refrigerants
(hereunder referred to as "refrigerant (B)"). [0014] For a refrigerant

mi xture conpr ilBvenjiomimayelsmicomyrisenat leastr onerfweropppens: sefziggmnt t he
fluoropropene refrigerant is at |east one selected from anong

1, 2, 3, 3, 3- pent(héteundeprefemed tHRS- refigarpnt {A)"), slome3-areitr wayubrtgropene
(HFC-1234ze), 2,3,3,3-tetrafl uoropropene (HFC 1234yf),

1, 2, 3, 3- t et r afdomprigeraifeast ofieiselechslifrojn among saigatedrhydrafnopocapkon
(HFG-1243zt), as a fluoropropene refrigerant; the saturated

hydr of | uor ocarB»E5 s phydrecarbon, onedimethyl e sethert ed daron  andioxide,

di fl uor onet hane (HFC-32), pentafl uoroethane (HFC 125), 15 )

1, 1, 2, 25 t et r afdis(aifieotomethyNEdfias) and, 1 tdiflnorciodamethanset irafregaraifte
134a), 1, 1-difluoroethane (HFC 152a), fluoroethane (HFC 161),

1, 1,1, 2, 3, 3, 3{heruatietrefeped fras "feffigedt 3)"). 1,1, 1, 2, 3, 3-

hexaf | uor opr opane (HFC-236ea), 1,1,1, 3,3, 3-hexafl uoropropane (HFC

236fa), 1,1, 1[00B4pFot ahl vefrigpranameixtiECcdaffrisingneeftigerdnt3,(A) 208d
pent af | uor obut[ane ]é)HFC- 365nfc); and the C3-Co hyd%ocar bon is (pr ef erably

at |east one sefriirent (BRpreforably theofdaneprepenesicifiptrane is atiiedse one
| sobut ane, 2-nethyl butane 'and normal -pentane. Effect of the Invention 25

ol rigerator ol and o uorErng T1U 8 aaneat T o T e et 1 gar Jing
machi ngy t hat 153 3 3-tetrafluoropropene (HFC-1234ze), 2,3,3,3-tetraflucropropene
(HFC-1234yf), 1,2,3,3-tetrafluoropropene (HFC-1234ye) and 3,3,3-
trifluoropropene (HFC-1243zf), as a fluoropropene refrigerant;
the saturated hydrofluorocarbon is preferably one or more selected from
among difluoromethane (HFC-32), pentafluoroethane (HFC-125),
15 1,1,2,2-tetrafluoroethane (HFC-134), 1,1,1,2-tetrafluoroethane (HFC-
134a), 1,1-difluoroethane (HFC-152a), fluoroethane (HFC-161),
1,1,1,2,3,3,3-heptafluoropropane (HFC-227ea), 1,1,1,2,33-
hexafluoropropane (HFC-236ea), 1,1,1,3,3,3-hexafluoropropane (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, isobutane, 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



FP0O8-0577-00 allows a high |evel of refrigerant conpatibilit
achi eved. Best Mdde for Carrying Qut the Invention [0016] Pre%i:eé@é@gﬂ'oo
enbodi ments of the invention will now be described in detail. 5 [0017]
.The refrigerator oil of the invention conprises a polyal kyl ene gl ycol
represented by the following fornmula (1) (hereunder also referred to as

"pol yal kyl ene gl ycol, of the invention"), and .i. an be used toget her
with fl uoropr@B@ 4%158‘1% Igl gqrﬁ’ét,éqmga&h)‘klbff%g?ﬁ VE&nposition for
a refrigerati hine of, the inyention conprises a polyal kyl ene 10

gl ycol represgfﬁsggﬁﬁée oCasrying Btﬁtﬁ"ﬁm"g‘ Q9 and a fluoropropene
refrigerant. ki n | uid conposition,.for a refrigerati chi ne
according to I&@lgﬁ)ﬁ#@&@& %Q%ébﬁ/“m@%w&]ﬁ] I%BYI?’&I qi%cﬁ%eg
refrigerator qil, of, the invention and a fl uoropropene refrigerant,

R1- (OR3) n oqzll(tﬂﬁtails wherein R and R2 may be the sane or different and

each represents_ _hydrogen, a Cl- | kyl. groyp or a C2-C5 acyl. group, R3
represeﬁts a [091th Fﬁﬁma@fdgf),& PéﬂVéB@%é‘W%n%@PTYﬁlkYg]@f}%ats of

the oxyal kyl ene group represented by, , and the proportion of

al kyl ene gr ougdy ngresw&%)n thetanowmoggqrwla!ﬁh&%er ralsq Fﬁifﬁﬂgé % 20
by nole. [0018] In formul a (1?, Rl .and R2 may be the sanme or different
and each repiteesnpelyaliofensglycal of thegnyerijon'yy ang tigranasbepsedstogether gr oup.
Wen R, and R2 are each an al kyl group or, acyl graqup, they may he either
st rai ght - chai widlh thxmmnexgég%mtsi c Adsenieeyodiing dhwdagomppositionr oups
there may be nentioned nethyl, ethyl, straight-chain_or branched propyl,
strai ght - chai #op@ tsfagerating buashinarof &er mvghtion ieemprases & polyalkylene

10 glycol represented by the following formula (1) and a fluoropropene
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 OR3, and the proportion of C2
alkylene groups among the R; in the molecule is not greater than 30 %

20 by mole.

[0018] In formula (1), Ry and R, may be the same or different and each
represents hydrogen, a C1-C5 alkyl group or a C2-C5 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
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acyl groups t
propanoyl, s
branched pen
ethyl, 5 stra
butyl, acety
or branched

branched pentyl groups; and as specific exanple 3
here may be nentioned acetyl, straight-chain or f)ﬁrpzyngcﬂsﬂgfl 00

trai ght-chain or branched but anoyl, straight-chain or
tanoyl groups. O these al kyl and acyl groups, nethyl,
I ght-chain or branched propyl strai ght-chain or branched

b an%@iﬁgﬂ%lcgﬂu?rgé%&re ooqufn@él oj?ﬂﬂihsgé}g % Pghai n

preferred: f”%,%e%@ ﬁ%%?ﬁ@g%ﬁ%%a‘??‘%hfeﬁm pPRURheR HABROL 1 (e

al kyl and 10
conpatlblllty
in poor Iubr
exchange

hydr oxﬁ vaI
15 preferably
greater than
[0019] R3 in
exanpl es of s
(- CH2CH2- )
butyl ene (
preferred anp
and tetrameth
groups must b

t han % by
The prioporti oft

15

20

25

UCRP 8RR, iR IP oS ggpaﬁlan&e Gidchid | N0

WI rlgeran n r’rowe entially resulting

B evﬁg%?éﬁ’%f# R AP AR B BEY) ol FERRRRL,
WRaiettFbkin, o ﬁfgﬁ%@ﬁ%é% ER: SR BF ol ik, e
Akl Shp e RBfE 3, Bl c%&éb@éf’ﬁ% A it O%IEE‘”&@E‘% BBt
Py g &fﬁ%ﬁ%%feﬁ?%@e?ﬁvﬁﬁﬂt&%“%a&%hﬁye
o SHseeafsrindiritd AT 4R wCR), rall i BIRSF dfefernslly ene

St TS BRSO BTyt ¥ bl el gLl
mgﬂ?hé’é? TekSeed" 65? "aRLy ¢ OhpOLiR3hal thja}fgé ngﬁfblfe{nwe' ght.

compatibility with refrigerants will be narrowed, potentially resulting in
poor lubrication of a refrigerant compressor or hindered heat exchange
of an evaporator. There are no particular restrictions on the hydroxyl
value, but it is preferably not greater than 100 mgKOH/g, more
preferably not greater than 50 mgKOH/g, even more preferably not
greater than 30 mgKOH/g and most preferably not greater than 10
mgKOH/g. |

[0019] R; in formula (1) represents a C2-C4 alkylene group. As
specific examples of such alkylene groups there may be mentioned
ethylene (-CH,CH,-), propylene (-CH(CH;)CH,-), trimethylene (-
CH,CH,CH;-), butylene (-CH{(CH,CH;)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 R; groups must be not greater than 30 %
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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FP08-0577-00 al kyl ene groups is preferably no greater than ﬁg,
wei ght because the conpatibility with refrigerants will be i g’@éjgﬂ’? 00

[0020] Also in forrmula (1), n represents the nunber of repeats
(pol ymeri zation degree) of the oxyal kyl ene group represented by OR3, 5
and the proportion of C2 al kyl ene groups anong the n R3 groups is not

Dol yalkyl one HouGte RIS s RBrHD Ao RIFLEP AT 36 35 IRL Wik besbluserygo,
breferanly Zbﬁ?ﬁﬁ%ﬁpéﬁ@ﬁﬁ@eﬁggﬁﬁhﬁsﬁ@%@%@%ﬁ%@? ccular’ 10 wei gt of
nunber - aver agLo0led it ot amuac A Eha” 38tk BRE nGEr, o 3Peas i ov,
heut 16 ent (AR %Hﬁ#ﬁﬁ%@f%%@%m [RPERE erbfipeBRseRsh B RS, ¢ e
7l Bg;o%ggen%gﬁ%fiﬁ?@ SRR ﬁﬁdﬁn‘?gﬁ@@?t'ﬁﬂgiﬁﬁa@&@ e
Qﬁ%ﬁsorpgregﬁq' : héaﬁi!ﬁxx@ﬂ%ggﬂmfn e s Btne P locBid VEERE o ¢ e
vy i vy 2o Pt et ?hténvgsapﬁggbﬂﬁbﬁ%@lﬁm@s{ﬁ 3 %'@ﬂjﬁ' o5
Ito F\gf g;?rggi B?bpage%{({e’% Pfqugl?lafpg@%éR@araéH F‘QSN%V/TF %‘PI}?SBIFLJE Iiahg rﬁbﬁ Pat or
“nventi on canabl R phPHOEIap A Ggbe égoﬁ@é%&%&ﬁ%ﬁ?ng"{%Eﬁﬁﬁv%@ W "

(" Al ky pne_ OX' de PO' fﬁgs olygﬁcy?ene glycol satRd Y cOSBIR eAtionsd > -

For ex

.LU

above. If the number-average molecular weight of the polyalkylene
glycol is too low, the lubricity in the presence of fluoropropene
refrigerants will be insufficient. If the number-average molecular
weight is too high, on the other hgmd, the compositional range
15 exhibiting compatibility with fluoropropene refrigerants under low
temperature conditions will be narrowed, potentially resulting in poor
lubrication of a refrigerant compressor or hindered heat exchange of an
evaporator. The ratio of the weight-average molecular weight (Mw)
and number-average molecular weight (Mn) (Mw/Mn) in the
20 polyalkylene glycol represented by formula (1) is preferably not greater
than 1.00-1.20. If Mw/Mn is greater than 1.20, the compatibility with
fluoropropene refrigerants and the refrigerator oil will tend to be
insufficient.
[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



FP08- 0577-00 polynerization may be carried out between one OEPYRLES77-00
speci fi ed al kyl ene oxi des and an al cohol (RLOH Rl having the sane
definition as Rl in forrmula (1) above), and the term nal hydroxyl groups
are etherified or esterified to obtain a polyal kyl ene glycol of formula
(1) 5 above. When two or nore different al kyl ene oxides are used in the

production sgg@wmdnga?o‘sg, c%r'i‘?doghﬁimﬁ:‘ﬁegﬁ"d@ kx| me?g fliedmy be

either a ran copol ymer bl oc opolynmer, but it 1s preferably a

bl ock copol yngiviQfe SHHEs %&ﬁh'araﬁmgqiﬁkg&m 1dvaRg khd Yarfé defipitferpld v a

random copol yner for a superior col w property. 10 [0022] The
(" prof or abl y b Jo TORBPE T Pibdyed, g he it HStoog) fips A on
or of or abl y 10chguegar ¥prifip 3pPARR 30bely AR e B Rof 0 LoFEM A (1 ¢ e
meut P ent, SO 1 eyt of R B GRRAF AIYIeAs ohids 6l st d o De
nar foved,  poP AR BhicrtRARIRE U pbifact pOyRR oA RERS! b, °
Vi scosity at PGOUBETATRARR coBBRARA0G: BlocRRBSIARLEME 1t R e B I e
assthan 160008 CoHghyAPE E0 aiGRe! decellent BEASUERRANACY bF HISIIN'a Crd 1o
exhi bi 11 ng. cogRerbrPPely I iR s e el ey O et e
25 a e gor N2 TERE KEESmich ey oL 1D ¢ & B bl RO Rine PELTEE, O
[0023] The polyf. RRIAtOR is! HRFGEbNALI0 HR*A! Yidte HRBGEBRN6EFR Mm?R,
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
15 be insufficient, and if it is greater than the upper limit, the compositional
range exhibiting compatibility with refrigerants will be narrowed,
potentially resulting in poor lubrication 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 formula (1) is preferably not higher than -10C, FaPrQ?'%u‘OO
preferably between -20 and -50C. If a pol yal kyl ene gl ycol with a pour

poi nt of above -10C is used, the refrigerator oil will tend to solidify
nore easily in the refrigerant circulation systemat |ow tenperature. 5

by formila ?Eﬁ%ﬁ&%{f)gﬁkﬁﬁeﬁ’ébiygﬁaé_B?@%S'rﬁ‘ﬁék- DGy el Bt bﬁé’f\‘ifqﬁ{r“ ef'l |
oroups. i n ¢ neORBNeRLID Abhep s ofLs spLElEYEDR e iR baoftpoplaf *
O ycol 1 tser 1 p&ve olRe s Uhed: s netalpco ol s f solifiey sl SR on o

sl udge, or the resistance, to i.dation tioxidatjon) tends to be
reduced, resuluilﬁhf‘gfq%ﬁgﬁ'iaﬁﬁﬁgf;‘il 08§Y§*€Fbé€ﬁ’&%mlﬁf§?hr€ul arly when

o e 3 SRR b HES , AOG R0 SR e
[0025] Ther of B olormia i) yahows: MO 1gnS e Suth 28 raomyiens pREFCHED! y
and mor o specFPMERAISS, MadefEar SAE JFATR FORAMENOHIRA] GMLFIEER 0. o
oref erabl y moalgl GRS TN WORs R o) WhenuaaNalLEr N INAES Togmed in
e b 55 lceng ook by St b oBh3he
o ke BBl e e Ry
not greater ggﬂsiﬁg g orrnmta)l ioglEi gfh t 'slu]d%e, or the resistance to oxidation
(antioxidation) tends to be reduced, resulting in production of peroxides.
Particularly when peroxides are produced, they decompose and generate
carbonyl group-containing compounds, and the carbonyl group-
15 containing compounds generate a sludge that easily causes capillary
clogging.
[0025] Therefore, the polyalkylene glycol of the invention preferably
has a low degree of unsaturation due to unsaturated groups and the like,
and more specifically, a degree of unsaturation of not greater than 0.04
20 meq/g, more preferably not greater than 0.03 meq/g and even more
preferably not greater than 0.02 meq/g. The peroxide number is
preferably not greater than 10.0 meq/kg, more preferably not greater
than 5.0 meq/kg and even more preferably not greater than 1.0 meg/kg.
The carbonyl number is preferably not greater than 100 ppm by weight,
25 more preferably not greater than 50 ppm by weight and most preferably

not greater than 20 ppm by weight.

10



FP08-0577-00 [0026] The degree of unsaturation, peroxide nunmygigpss7-00
car bonyl nunber according to the invention are the val ues neasured
according to the Standard Methods for the Analysis of Fats, Gls and
Related Materials, established by the Japan G| Chem sts' Society.
Specifically, 5 the degree of unsaturation according to the invention is
the val ue ("pﬂ?f P il Pof hadadirattonY herokide! inuibér Ehdae&ibonyfci d
solution) w Za@lsarrpl eé,ﬁgﬁl oW ng%e réajgt ion mxture to stan n a
dark area,  sSHORHAHGALAYiNE M He BV ox%fee%%‘} es Rehfifted ccbidifi@td g the
i odine portion wth sdorgln{ﬁ.tﬂil osufnlf“gte an cgﬁ:ul at:‘lng t he iodi%e val.ue,
and 10 then copveyth t h88é "B Vel Yé 'yt IR vRlsedhas Tel‘%ied

per oxi de nung{eér %%%%%gi %et?g theri%{\?e%ﬂ{ag%”fs t%? Va%e ?hmqhg

obt ai ned by mhﬁglspegtgs@ghﬁwwﬁ{edﬁpag Gil TRl Sts! Sbéi‘éﬁﬁé i pg%ééiﬁcgﬂfduced

free iodine wth sotliumthios ate,; converting t e rodife to

m I eqpival ol débtdh bESREChuafoh KSRl ! e HALEA RALReAIYal e

15 according to I nvention i's the va pm by weig ai ned by

o) o0, 2.1 s ST ety WiSClOf (oL aid o By

col orabl e qui , heasuring t e sanpl e at

cal i b at ton cOfusASEEY ANEMAES RacdBRCRIREE (ARG S g,
{omperatur o  SUREURSO, TSRUERE B pibedst 161 8 HoR, frafilg BETKIGS
pol yal kyl ene SPos) AP ol TRRRAIMERC apt cARuthef HE TodiRe Rl .
or aducd an. + R SoredNER Mk 30l AL Sy olIONenRl; M péromide

Using an i nor gapie AHEHFdIRE o SHENNIENAGH ¥ $hé YaRRD (mRGMey S diskaly 11

adding potassium iodide to a sample, titrating the produced free iodine

with sodium thiosulfate, and converting the free iodine to
milliequivalents with respect to 1 kg of sample; and the carbony!l 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 ion, 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



i
f

-

. |
FP0O8-0577-00 bentonite, dolomte or alumnosilicate. Increas
per oxi de nunber or carbonyl nunber can al so be prevented by n§Q¥&%P$3%OO
avoi di ng contact with oxygen or by addi ng an antioxi dant during
production or use of the polyal kyl ene glycol. 5 [0028] The refrigerator
oil of the invention conprises a polyal kyl ene glycol having the

ot uct U doSfeh RS ORIE A U HOSTE  PRLIBLEY e IpNRlig o Usec
e R g e
ol yal kifin:e" 7o Ring SBrasty Sl X effehf ?Dge?a?td;ﬁ?%" Fﬁﬁ oRRAY ol o
Tent f’ﬁ%éhcSb3@@%@@%@8@%&?&5?%&@?@ BVSL ot er abl § 50 % by vei ght or
rof or dbl y. éél@éﬁﬁ@? éﬁﬁ%{faf 23 B 4 dhRgior %?%%Pg{rsg%faﬁ’%_’@&ﬁﬁnﬁei] ght
% Ler S USRI P AT 9 A e e
0 o ﬁﬁi@@fylfe%%fzg.%@gsgwpght ;te%h@og%ﬁg@?w@&phsr (e
and chenical stabklity. Ther no i.C . i Chi on

nt en 8 oW L, e c & 'SE0ifR>
e conert o MR Oulll iy
per formance i ﬁ%l I rq‘@ %B&?@%@? erdgf ??@B&a\&_ﬁl@&ﬁ%‘f %ﬁ #fu)p ;{)l{q@?ﬁgl and
< pr oRbr abi yrefriebeRl: By G iseRang el WhsP TP AREBVS Bhex bE30H0E' 57\,
wei ght, even npre, Rgla 2Bhbw?t | A8 poi}?alkylene glycol content in the

refrigerator oil of the invention is not particularly restricted so long as

the excellent properties mentioned above are nof impaired, but it is
preferably 50 % by weight or greater, more preferably 70 % by weight
15 or preater, 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 lubricity,
refrigerant compatibility, thermal and chemical stability and electrical
25 insulating properties, the content is preferably at least S0 % by weight,

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

12
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YY r FPO8 0577 00 80 % by weight and nost preferably at le
wei ght, based on the total ampunt of the refrigerator oil. 3§3F9$%?§Qm
refrigerator oil of the invention may consist entirely of a pol yal kyl ene
gl ycol of the invention, or it may further contain a base oil 5 other
than the polyol ester, and various additives. The wor king fluid

conposition f r fr?ﬁm? \o | Ri
fumoher cont alg(rjl é@gs ell%?[lzﬁ%dtﬁﬂ)r an t#gf%%) ya g;r}}e g %ﬁ%}a e?PmI}le
i nventi on, él%ﬁoﬁl% éﬁﬂﬁg&tbp jlexpl anat | on which follows, the

contents of t ase ol n po yalkylene gl ycol s of the

t 10 f t of
the refri gerﬁm T%‘%ﬁ%ﬁfg“??nﬁzﬁ?g'ﬁ‘?&ﬁ?@f Spohole: PRy AN ©
refrigerator Raigémgg EREBARIN P AT eRiBhCORR iay HufidiCoritAniPbitd G N 1 he

preferred el ow, base t anount o

refrigey at or Bifler thaR e ool ate: Aty A1 addififed ! The SR ghirdo! o of

t he invention e used nydrocarbon-based

I I d
The 1 ke, = oy RSl g O Rvo i LTS e
li k lyol gaeh (o fedah d
oxygen- cont o A tsSHtAT b PA°g cnpﬁsﬁpﬂa‘e éOW@'%%@E’éY‘?@E Phili,
pol yphenyl etﬂf‘f jof Lh&%ﬁ%us@@ 1Fﬁ%'e¥s'h? f&?{»@&ﬂ‘d}% Among

t he aforenentlone en-contal ni ng syn ere are ﬁre?erably

o1 ber ator PReRp ‘?fﬂﬂe"ef’%éé‘é l?ﬁr@eﬁﬂﬁé?“&@%ﬁ%ﬁe hi P ﬁf’?ﬂ“”%‘“’? ‘?ﬁ%ﬁr
ggglt ?: \ég:llt gﬁ@ ggqgég%@cgﬁvéaseg %%Bh ertd[(qﬁ ﬂr%rout\ré,t%ggn{ rtP%erGator
ol l CO”p(?S' U lhigBPdof BA, GRA YR ESntRhts (¥hiEse components in the refrlgerator

fluid composition are preferably selected to be within 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 oil composition, and the contents of these
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13 FP08-0577-00 conponents in the refrigerator fluid conposi ty K _
preferably selected to be within the preferred ranges specifig§ﬂ§%$§q7cm
based on the total anmount of the refrigerator oil conposition. [0033] In
order to firther enhance the antiwear property and load 5 carrying
capacity of the refrigerator oil and working fluid conposition for a

paci ty of _ oi | and vo

phosphor us cofomRRc SR o G R el ¢
osphorus cofpotids Sefected 17 Pc CF™bhesphori c

i i ¢ phosphay B SARASRE Rl il el DRl s R dBk B T

esters and ph thg%%ﬁ%%ﬁgﬁg§§@%imp phorus conpounds are

s
esters of phosphoric aci acid with al kanols or polyether

al cohol s, or Tgﬁ%ﬁ"iﬂv ﬁlt qsrﬁﬁ{h%'ggﬂ:f’aﬂcefb‘ﬁles ﬁ'y&{ utﬁ@gﬁggp &fload

phosphoric aci ers ere may menti one at'e,

i octyl phosSRATATE FpbAci B SRTRTRRELRor o id pORRE QEUCERIREGD.
phosphat o, t 1 RbACEHEG ATk shin of o) AREHion MPRF Blyhe AR bREECY

11 pheny!  phodita: Bronsrerpt RELK, ofatRH My gy ol v
onospor ¢ acPiRaRRare ik sttt S pRPSHGn P SRRE BeicR taObboeRel ¢ ¢
phosphat 7, mobisht Prede: SigRostRapionie rad, BSF ARl RRELERbnBl ey
hospi e, mobePPaady Romesys AR aoRPASRIE i PRERe Ot ke

monopent adecylyom@fills are esters of phosphoric acid or phosphorous acid with

alkanols or polyether alcohols, or derivatives thereof.
[0034] As specific examples of phosphoric acid esters there may be
mentioned tributyl phosphate, tripentyl phosphate, trihexyl phosphate,
15 triheptyl phosphate, trioctyl phosphate, trinonyl phosphate, tridecyl
phosphate, triundecyl phosphate, tridodecyl phosphate, tritridecyl
phosphate, tritetradecyl phosphate,  tripentadecyl  phosphate,
trihexadecyl phosphate, tﬁheﬁtadecyl 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 phosphzite, monopentyl acid phosphate, monohexyl acid
phosphate, moncheptyl acid phosphate, monooctyl acid phosphate,
monononyl acid phosphate, monodecy! acid phosphate, monoundecyl
25 acid phosphate, monododecyl acid phosphate, monotridecyl acid
phosphate, monotetradecyl acid phosphate, monopentadecyl acid

14



-

14 FPOB-0577-00 phosphate, nonohexadecyl acid phosphate, gﬂggpﬂg??ﬂo
aci d phosphate, nonooct adecyl acid phosphate, nonool eyl acid

di butyl acid phosphate, dipentyl acid phosphate, dihexyl acid phosphate,
di heptyl acid phosphate, dioctyl acid phosphate, dinonyl acid phosphate,
5 didecyl acid phosphate di undecyl aci d phosphate, didodecyl acid

G pont adecyl tbpep 6 pRANSRCRREL R R tpi)b%ﬁﬂ%%'sgl?&bﬁeﬁ%ﬁﬁ&?a%%y|
[0036] A"t hi BRSES %?%%Céeﬁaﬁsgf@?@apﬂwshﬁrsg ool PR 1
Bhosphor ot hi of ey el RS RerBB RN ﬁ°t{‘dﬁ$‘fis§) st 9y peid phosphae,
Bhosphor ot hi oA RESRHEIEHE e “‘” Sl RisBhate, HiRghagid phosphate,
Phosphat of hi oRAEYL ( iflc ARSERA h : h r%i?}q‘i’ opfipsptiale. HURfREY] 2otd
Phosphor ot hi OBl paﬂha{té,l B REFE sl o BBBrAtG SeRpARFngEid Phosphate,
Phosphor of hi ofiegtaddel @%&p@’n&%ﬁ%&%@ﬂt SShhate, siheptadecy]
EKLEB%L?: ghgg\éﬁl i&(‘};%ga{e thl ;%tﬁybé&%ré}dspg%@ éﬁ?ieyitﬁgléﬁ;léﬂasﬁlﬁkosphori c
di pentdf ami ne hﬂ?ﬁ@éﬁﬁﬂﬂ% h‘éiiﬁ?%g)r/n neP?’GFB}E:Q Qﬁ'&épﬁ@s £r | H’Q%WII ani ne,
triethylam ne, phosphorothionate, triheptyl phosphorothionate, trioctyl

phosphorothionate, trinonyl phosphorothionate, tridecyl
phosphorothionate,  triundecyl  phosphorothionate,  tridodecyl
phosphorothionate,  tritridecyl  phosphorothionate, tritetradecyl
15 phosphorothionate, tripentadecyl phosphorothionate, trihexadecyl
phosphorothionate, triheptadecyl phosphorothionate, trioctadecyl
phosphorothionate, trioleyl phosphorothionate, triphenyl
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,  triethylamine,

15
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15 FP0O8-0577-00 tripropylamne, tributylamne, tripentylam ng 08-0577-00
tri hexyamne, triheptylamne and trioctylamne. [0038] As chl P ﬁ q c?
phosphoric acid esters there nay 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

G hexyl  phosphrepyEaiRer: o1 EElae, "aR3R BmBkrn tiheRYRBARE:
o eyl phosphiEEY S BHLiSec IRy e "ol cresyl phospiit6, tributyl
rivocryl - phosiIFRLAs cRIRERS Bhbetfioic PaR e shay, BEdhHMARBEED, | ©
BndLri cresyl ﬁﬁsﬁ@@ﬁ?ﬁdrp@%ﬁf?{ Pheteeeny at%%@%ﬂﬁf&nﬁylléép@%#@%?w“' e
For & Srefri oBi MRPIENDRe of PRHBen i 'on 480 ai o PULYARSEER,r Lo
estricted bupsTACGGRGISITPIBSR "0R Bhosrbobills B it etk ma
(ihe toral arporeitiontfatbuBl seRphil ipPABY ThoSbhiliiiinGat fiphte, ©' 1 =0
Conbi nat  on.  TOGHB ProshgLs dodfyf R qsphts BopfE PheBi BB ca
"ot i ger at i ngPROPHEe ANRECEY] PRRSTPAFel o0 P RO R RS, FIRond HORBRE: Cpoxy
compoypds sel 31pthenyf p?losﬁﬁrl? resﬁi 8113 o dye t%bu?yl' tp\ﬁ%spl%? X Yips OrH?lounds
phosphite, trihexyl phosphite, triheptyl phosphite, trioctyl phosphite,

trinonyl phosphite, tridecyl phosphite, triundecyl phosphite, tridodecyl
phosphite, trioleyl phosphite, triphenyl phosphite and tricresyl phosphite.
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 o1l and working fluid composition for a refrigerating

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

selected from among phenylglycidyl ether-type epoxy -compounds,
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16 L!'1" FP08-0577-00 al kyl gl ycidyl ether-type epoxy conpoundsgpgH.g§h4Mo
ester-type epoxy conpounds, allyloxirane conpounds, alkyl oxirane
conmpounds, alicyclic epoxy conpounds, epoxidated fatty acid nonoesters
and epoxi dated vegetable oils. 5 [0041] Specific exanpl es of
phenyl gl yci dyl ether-type epoxy conpounds include phenyl glycidyl ethers

. DU 08 0l RO g ey
R 0, A Ao A ek i s
5 L o S el S AR 0 i

gl ycidyl ethe nyl glycidyl ether, nonylphenyl glycidyl ether
and decyl phen&Fg%%P(:é"‘:@;tﬁ? ether. [0042] Specific exanples of alkyl

e o IS S S B S,
LS e PS5 B

di gl yci dyl _ gl yciayl ! .
ool PUF OB g sl PR ERE S o B ERRE
pol yal kyl eneglyqple. ¢iiarys %%%Qg}ss, : 20&ridd ??coagrﬂﬂgé df%ﬁ@”%&ﬁdé’

gl ycidyl ester-type epoxy c ere ne nent1 one

h | gl ycid -1 Iy G i ,
Bmong o o prsFENTHE ong A0 RGN broll leh, AN boRIBASH RGP s, © <
octanogf e, gl ygltMbnaaNZ WbEdy?' dhkfY se@HutyBhény! glycidyl ether, tert-

butylphenyl glycidyl ether, pentylphenyl glycidyl ether, hexylphenyl

glycidyl ether, heptylphenyl glycidyl ether, octylphenyl glycidyl ether,
nonylphenyl glycidyl ether and decylphenyl glycidyl ether.
[0042] Specific examples of alkyl pglycidyl ether-type epoxy
15 compounds include decyl glycidyl ether, undecyl glycidyl ether,
dodecyl glycidyl ether, tridecyl glycidyl ether, tetradecyl glycidyl ether,
2-ethylhexyl glycidyl ether, neopentyl glycol diglycidyl ether,
trimethylolpropanetriglycidyl ether, pentaerythritoltetraglycidyl ether,
1,6-hexanediol  diglycidyl ether, sorbitolpolyglycidyl 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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and glycidyl nethacrylate. 17 FP08-0577-00 [0044] Specific eRP(8-8657Di00
al | yl oxi rane conpounds include 1,2 epoxystyrene and

al kyl -1, 2- epoxystyrenes. [0045] Specific exanples of al kyl oxirane
conpounds include 1,2- epoxybutane, 1,2-epoxypentane, 1, 2-epoxyhexane,
1, 2- epoxyheptane, 5 1, 2-epoxyoctane, 1, 2-epoxynonane, 1, 2-epoxydecane,
1, 2 epoxyundef@i] Spetifiporyainpkeané, allyloxdpary comgpeaads, intlitde 1,2-
epoxyt et radecane, 1, 2-epoxypentadecane, 1, 2-epoxyhexadecane, 1, 2-
epoxyhept adecapexystyrené-aadatylct 2 tyrénepoxynonadecane and

1, 2- epoxyei cosane. 10 [0046] Specific exanples of alicyclic epoxy
conpounds i nc[RE¥S5]1Specife oxyayples hof aslkyldkifanep eoumpotindpenichde  B24-
epoxycycl ohexyl net'hyl - 3, 4- epoxycycl ohexane carboxyl ate, bis(3, 4-
epoxycycl ohexghorfuthngdil Paepoxypentihel- BR brams)e ], 2b¢ tane,
epoxy-6-nethy|%yc ohexylng?ﬁg?)adipafg, 2- 7-oxab?§?clo [gﬁﬁy() hept 15
3-yl) - $pi ro( 1] P-ghoxpivtarke, 3' - [I2 yayshed 4. 1. O hqﬂbgﬂewnﬂ;(l- 1,2-
nethylepoxyethyls? 1, 2- epoxy- 2- et hy cyclohexanépand - epoxyet hyl -

1, 2- epoxycycl g Q}?xﬂﬁjecéﬂ@ﬁﬂ 13pesatydodes I es]@‘_elﬁnqm"deém, fat}9-acid
nonoest ers incPu e epoxidated g%?g;s ofaggz-czo fatty acids and Cl1-C8
al cohol s or pbgogytetradéeane, al Ryd entadeddins, DbReéprpexaderdearg2but yl,
hexyl , benzyl,” cycl ohexyl, nethoxyethyl, octyl, phenyl and butyl phenyl
esters of epepugylefitadecast,d. 1,1 PgSdxydresddcase,e beynafadepard datdd
vegetabl e oil s include epoxy conpounds of vegetable oils such as soybean

oil, linseed Qij_ep@ﬂyeie&aﬁ@jttonseed oil.
10 [0046] Specific examples of alicyclic epoxy compounds include 1,2-
epoxycyclohexane, 1,2-epoxycyclopentane, 3,4-

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
cpoxystearic 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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red anong these epoxy conmpounds are phenyl gl yci dyf}P081§577 00

et her-type epoxy conpounds, glycidyl ester-type e
i cyclic epoxy conpounds and epoxidated fatty acid

More preferred anong these are phenyl gl ycidyl ether-type
nds and gl ycidyl ester-type epoxy conpounds, and especially
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weight based on the total amount of the refrigerator oil. A epoxy
compound may be used alone, or two or more may be used in
combination.

[0051] Conventionally known refrigerator o1l additives may be included
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-
naphthylamine and N,N-rii(2-naphthyl)-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, meta]
inactivating agents such as benzotriazoles, viscosity index improvers,
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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addi tives may be used al one or in conbinations of two or nore:
FPO8-0577-00 are no particular restrictions on the content ofF ﬁ'ge(?]ﬂ’/ b8
additives, but it is preferably not greater than 10 % by wei ght and nore
pr ef erably not greater than 5 % by wei ght based on the total amount of
the refrigerator oil. 5 [0052] The kinematic viscosity of the

he kPnemt | o5 1§ patichlaf ¥R Rhs %?e (RS eoffét o Sy’ QAT Likitlis U
5ir§]::ggﬁﬂlyat4 ﬁ%@"&}m? ?gra argrl?ogZ %%%s?%ﬂ%&mre pr ;geramynﬁgptrc

mels. 10 (0053l e, 'rw {603 9 HBSoP Lt &eratalhe

invention is |cte pre era greater
t han 500 ppm nDre preferably not greater than 300 ppnrand nmost
preferably no? greater than 200 ppm based on the total anount of the
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i nsul ating prg ﬂaﬁ'ﬁéug.['lyt P@stn{:t% riggr ﬁfﬁg(}gﬁ?ﬁﬁlﬂes{’)&ﬁ \bg qboesﬁ%, n
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nmachi ne or pi é}gxsdb)?ns ‘{d@e%ﬂﬂs to rﬁ{cev %nﬁﬁ%o 11yor31to Oﬁk@ ter in

t he refrrgera nventi on, pre era O_Vgrea er éhan
: A

ot EE%&??%&?%W&@W’%@%M? %bui%asure ”Eﬁsedgon s

K2501, 4" Petr OL@#{?A,EI;I?@ ﬂ?&l&m@%oﬁ{é?lt o%b%ﬂﬁéer%&%ﬂ”o’f%b%vgﬁtion is

neutral’i zatio
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 oil 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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[ 0055] The ash content of the refrigerator oil of the inventi @pggsPI-00
20 FP08-0577-00 particularly restricted, but in order to increase the
thermal and chem cal stability of the refrigerator oil of the invention
and inhibit generation of sludge and the like, it is preferably not
greater than 100 ppm and nore preferably not greater than 50 ppm

According to phgiculitpidstictelNBubindorties 80 idtbadesthiethertiblandBReticall based

on JIS K2272, " Crude "oil and " petrol eum products-Determ nati on of ash and

sul fates ash” stabfR9Qf theeefiiierh@r oil Of thel invehtidh and rikkibit Seheratios o
together with a fluoropropene refrigerant, and the working fluid

conposi tion fgldae dndf thedateatit ﬂmﬂabgfn@tf gitchter! thig M00oPhAHY npes 2

fluoropropene 10 refrigerant. [0057] ef efred fl uoropropene

refrigerants ?féfeféb‘l@mfg&@@t%?%hﬁﬁtsﬂ . fAcrdig 6 oie invervite, Whe ch one
or mxtures of two or nore from anong 1, 2, 3, 3, 3- pent af | uor opr opene

(I'FC-1225ye), adh Bomtedt id He Paluechenipsd Besdd bR JI8 K2ZZ)2, "Crude oil and
2,3,3,3-tetrafl uoropropene (HFC 15 1234yf), 1,2,3,3-tetrafl uoropropene

(HFC-1234ye) gedofbut Broduiokd- DeRiRnAAGRSS UFGnd 3dlFafch agie preferred. From

the viewpoint“of reftigerant properties, it is preferred to use one or

mor e sel et ed (G TREeRiEROFEDYSE thEGchiee is e FEpdR kit §056]

The refrigerant used for the invention nay al so be a refrigerant

m xture conpr ﬂﬁbﬁgntﬁgéﬂtlé’hg?gﬂ’%égaﬁﬂeaﬁ@fthé gﬁbﬁﬂhggﬂgiec? sitiéh "foges ant .

As other refrigeran y be mentioned rigerants,

rei 11 gorants AR draaid OF e, THCLRE, RO e McropRenge
like. P [0059&5.&&%_0 refrigerants there may be nentioned Cl1-C3 and
[0057] Preferred fluoropropene refrigerants are fluoropropenes with 3-5
fluorine atoms, among which one or mixtures of two or more from
among  1,2,3,3,3-pentafluoropropene (HFC-1225ye),  1,3,3,3-
tetrafluoropropene (HFC-1234ze), 2,3,3,3-tetrafluoropropene (HFC-
15 1234yf), 1,2,3,3-tetrafluoropropene (HFC-1234ye) and 3,3,3-
trifluoropropene (HFC-1243zf) are preferred. From the viewpoint of
refrigerant properties, it is preferred to use one or more selected from
among HFC-1225ye, HFC-1234ze and HFC-1234yf.
[0058] The refrigerant used for the invention may also be a refrigerant
20 mixture comprising a fluoropropene refrigerant and another refrigerant.
As other refrigerants there may be mentioned HFC refrigerants,
fluorinated ether-based refrigerants such as perfluoroethers, and natural
refrigerants including dimethyl ether, ammonia, hydrocarbons and the
like.
25 [0059] As HEFC refrigerants there may be mentioned C1-C3 and
preferably C1-C2 hydrofluorocarbons. As specific examples there
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preferably Cl-C2 hydrofl uorocarbons. As specific exanples theg
FPO8-0577-00 may be nentioned difluoronethane (HFC-32), trif Ilﬁ)(ggzﬁ%ﬂ'ugge

(HFC 23), pentafluoroethane (HFC-125), 1,1, 2,2-tetrafl uoroethane
(HFC-134), 1,1,1,2-tetrafluoroethane (HFC-134a), 1,1,1-trifl uoroethane
(HFC-143a), 1,1-difluoroethane (IFC 152a), fluoroethane (IBC- 161),

- ’hi’x% fhfﬁ’rﬁb? BR8E ﬁ%@%@e@fﬁ?ﬁ% 0 @?ﬁ&ﬁfﬁ%ﬂréﬁéﬁfﬁﬁeﬂﬁﬁ

(1?50% ng?i)enéﬁ}l H?@E%ﬁlfﬂrﬁ :a &%?; @@ggﬂﬁgf 2@5“3‘%? } a%@én&(HlF\% 3o e
gep:engi ngrgﬁohﬂ;sl,alﬁegr&ﬁy oge %@@Wﬁﬁﬁ?ﬂ%@%ﬂﬁ&?@ﬁ@% ¢ as
o158 e e 8 SRR WATED TS 2
oot gt S hixt uﬂgﬁﬁﬂperqp?ggh%ﬁgaiﬁ%bgobﬁ#%%ﬁv%/ o 30@?@;' ant
L it DAL
3555 % by wePeMRTOEPOPRYE CHFGTAST. b b By>-REPg 'FC‘&@Ce
g P P S e RN o) i

45/ 55 % by WEALEETARIS FAYE PRSI At Solostod flcpandias Srcthedpnnsss 12% aht

m xture (R5070); 321 HEC- 25I HFC— 134 = 30/1 % by .25 wei ht
m xt urld  HFC- 859 BF@:JC’JTIQSWHF@ BeFfommansey pb s w@%n% {pls’ there may

be mentioned HFC-32 alone; HFC-23 alone; HFC-134a alone; HFC-
125 alone; HFC-134a/HFC-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 mixfure; and
HFC-125/HFC-134a/HFC-1432 = 35-55 % by weight/1-15 % by
weight/40-60 % by weight mixture. More specifically, there may be
20 mentioned HFC-134a/HEFC-32 = 70/30 % by weight mixture; HFC-
32/HFC-125 = 66/40 % by weight mixture; HFC-32/HFC-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 (R507C); 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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C); HFC 32/ HFC- 125/ | - HFC-134a = 25/ 15/60 % by  223pgg.0577-00

wei ght m xture (R407E); and HFC- 125/ HFC- 134a/ HFC- 14 a =
wei ght m xture (R404A). [0060] Anong HFC refrigerants,
urated hydrofluorecarbons are one or m xtures of two or
fl uoronet hane (EFC-32), pentafluoroethane (HFC-125), 1,1,2,2
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pentaflucropropane (HFC-245fa) and 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
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
atmosphere, such as propane, normal-butane, 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-365mcf, HFE-245mf, HFE-347mmy, HFE-

. 347mcc, 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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and these refr| gerants may be appropriately sel ected dependi ng; W 063
FPO8- 0577-00 purpose of use and the required performance. g@?

the refrigerant used for the invention is a refrigerant mxture t he
refrigerant m xture preferably contains at |east one selected from anong
fl uoropropene refrigerants (hereinafter referred to as 5 "refrigerant
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conpr |93| ng reFW‘B’é?’athF rg JE<k gﬁrtaijbg%ﬂ% ?é&#@é&gﬁ&aﬁ xture
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051 st o BRBERRR ST sl s bollE WIS o
l(JA) and refrlbgﬁ\{@ﬁuo(%ar ?%eé$§$ﬁ @V’éfﬂ{b %dk?’ﬁﬁ*eﬁﬁ@e ?ﬁr?’ﬁgrde ain an
TSRl HE BN, Bt

per fl uoroet he 0 natural  refyi erant uch as a hydrocar bon ot her
than a C3-C5 ‘6’@-@% errgd 0 AsptRTHEer é‘gbﬁ The refrigerator oil of the

I nvention vm'l .sent In ef erating .air canditioner in
the formof a Q@r %ét@fe F‘F g&ralgoﬁffgis ffr’F c;i\e%ﬁ‘ VERAPT 1§ B Rﬁ%ﬂg e

fl uor opene r.efrigerant ,or r frl r ure as_.des d above
Ther e 10 0" o BHKWIE SOmDIISISE TP EISSSHE. Gh) RG 195 BATATNGS b BRIROBHABH 1 he
refrigerator %Dl(mz%g (;s E)?éf{era% A az!er(])h‘to?nc 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 contain an HFC refrigerant other than the
fluoropropene refrigerant or saturated hydrofluorecarbon, a fluorinated
ether-based refrigerant such as a perfluoroether, or a natural refrigerant

20 such as a hydrocarbon other than a C3-C5 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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conposition, or on the m xing proportion of the refrigerator ai 1 y
FPO8-0577-00 refrigerant in the working fluid conposition fo‘r}f};()saf}gﬂ%
refrigerating machine according to the invention, but the refrigerator
oil content is preferably 1-500 parts by weight and nore preferably
2-400 parts by weight with respect to 100 parts by weight of the
refrigerant. : K ﬂ:'ﬁrg%e [ ok ' ition
for a refri gg?%#gggdtn%c Fne o] @‘?Eﬁ’/@ﬂ’ F@%ﬂi@?ﬁﬂgﬁgggﬁpﬁu@ |§1 an
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Table 1. 25 |
10 machine according to the invention may also be suitably used in cooling

—
L=

devices of dehumidifiers, water heaters, freezers, cold
storage/refrigerated  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
COMPIessors. |
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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Base oil 1: Polypropyl eneglycol nononethyl ether 25 FP0O8- 057;1319&_0@773)0
oil 2: Polyethyl enepropyl enegl ycol nononet hyl ether Base oil 3:

Pol ypr opyl enegl ycol di nethyl ether Base oil 4:

Pol yet hyl enepr opyl enegl ycol dinmethyl ether Base oils: Ester of

n- heptanoi ¢ acid and pentaerythritol 5 Base oil 6: Naphthene-based

?glﬁf;%gﬁé':rgin %%éﬁg%p?%%{ﬁ@%?&@ﬂgﬁé@?‘g%‘ ’?Bﬁég‘f’?ﬁégi%iﬂo?igz imthe.
Fol | ow'i' ng the%géﬁrﬁlﬁﬁﬁﬂ%ﬁwlgﬁ%rﬁ% C)c/)rrpati bili _ty) Test _
S T L T
o oc'"me U AR ol b o 30

" separ at ed” n?a?f?g ollkgﬁqgﬁithgﬁepﬁgei@ﬁﬁé@glref'ri gerator oil separ at ed

Fol Loui ng ¢ no (A DHLRANE oft HF nERehily SR Sinel il Chianef 13 W08, o
ASTM col or LS BpPRavd eiRPS -3 e SRRl L ph RANT B hitag %

a gl ass tube tégﬁet her with a catalyst (iron, copper and al um num wres),
and then heat PHUESBEMNY stored for one week for testi ng. After the

test, the AST .the refrigerator oil.cqQnposition and 25 the

change in cat %@@f@%%@é%ﬁfm@%@#@%@w col or was
10 Following the procedure outlined in "Refrigerant Compatibility Test
Method" under "Refrigerator Oils" 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 mutually 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: 1.0.5) and 1 g of 2,3,3,3-tetrafluoropropene 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. "fhe change in catalyst color was
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eval uated according to ASTM D156. The change in catal yst col orpp@$.0529-00
FPO8-0577-00 determ ned by visual observation of the outer appearance,
and eval uati on was made as "no change", "no gl oss" or "blackening". The
results are shown in Table 1. [0074] [Table 1] 27 0 0 N O 00 O wuwu
oO0oCOam E~-y000 RO UWwOInl U a0z Z NORRCUUUWVI N

viazzz Riddmibkd! by Wdhal Cob¥¥vatibl) oF theR 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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ca pC k w a FP08-0577-00 [0075] As seen by the results showgpdk.-da®r.90
1, the refrigerator oils of Exanples 1-3 exhibited excellent retrigerant
conpatibility when used together with a fluoropropene refrigerant. 29
FP0O8-0577-00 CLAIMS 1. A working fluid conposition for a refrigerating
machi ne, conprising: a polyal kylene glycol represented by the foll ow ng

formila (1); é@%ﬁ]ﬁé&_' sggﬁ Wriﬂﬁ%é‘uﬁs‘%}gﬁ\?ﬁ G table | Rl @%@r‘a@ﬁzoﬂ%gf

wherein R an e sane or erent ant ea epresen

hydr ogen, a C'E‘x%gﬂ Y13 SRt efe hﬁeﬁ%ﬁrrmgt][ %Baﬁ‘ﬁili’tgﬁﬂ?ﬁg séd 2

C2-C4 al kyl ene group, n represents the nu eats

oxyal kyl ene g ég@& _ e proportion of C2 10

al kyl ene groug a%ggﬁﬁéﬁﬂﬁ@%gﬂ%g&ﬁ@tﬁ@%&g@Qater than 30 % by nole. 2
The working fluid conposition for the refrigerating nachine according to
claim1l1, conprising at |east one selected from anong

1, 2, 3, 3, 3-pent af | uor opropene, 1, 3,3, 3-tetrafl uoropropene, 2,3,3,3-"
tetrafl uoropropene, 1,2,3,3-tetrafluoropropene and 3, 3, 3- 15
trifluoropropene as the fluoropropene refrigerant. 3. The working fluid
conposition for the refrigerating machine according to claim1l or 2,
conprising: at |east one selected fromanong fl uoropropene refrigerants;
and at |east one selected from anong saturated hydrofl uorocarbon, 20
C3- C5 hydrocarbon, dinethyl ether, carbon dioxide,
bis(trifluoromethyl)sulfide and trifl uoroi odonet hane refrigerants.
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4. The working fluid conposition for the refrigerating machin hRJ
to claim 3, wherein the fluoropropene refrigerant is at | eastﬁgﬂgw’ﬂbﬁ
selected 25 from anong 1, 2, 3, 3, 3- pent af | uor opr opene,

1,3,3,3-tetraf |l uoropropene, 2,3, 3, 3-tetrafl uoropropene,

1,2,3,3-tetrafl uoropropene and 3, 3,3- 30 FP08-0577-00 trifl uoropropene,
wherein the saturated hydrofl uorocarﬁg‘:}gﬁI at | east one selected from
anong di fl uor onet hane, pentafl uoroet ) § 1,2,2- tetrafl uoroethane, 1,

NS 3 5?‘%.-%W&ﬁﬁ%ﬁgﬁs@ﬁééiﬁﬁﬁﬁﬁ?@f@%ﬁ?%cﬁ%ﬁ%%ﬁﬁm@ga, L

1, 3,3, 3- 1,141, 3, 3- .

I 113, 5 pont af | ud BOREGITe eGPt AL byIhRBOBHE: M U
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2. The working fluid composition for the refrigerating machine
according to claim 1, comprising at least one selected from among
1,2,3,3,3-pentafluoropropene,  1,3,3,3-tetrafluoropropene,  2,3,3,3-
tetrafluoropropene, 1,2,3,3-tetrafluoropropene and 3,3,3-
15 trifluoropropene as the fluoropropene refrigerant.
3. The working fluid composition for the refrigerating machine
according to claim 1 or 2, comprising:
at least one selected from among fluoropropene refrigerants; and
at least one selected from among saturated hydrofluorocarbon,
20 C3-C5 hydrocarbon, dimethyl ether, catbon  dioxide,
bis(trifluoromethyl)sulfide and trifluoroiodomethane refrigerants.
4. The working fluid composition for the refrigerating machine
according to claim 3,
wherein the fluoropropene refrigerant is at least one selected
25 from among 1,2,3,3,3-pentafluoropropene, 1,3,3,3-tetrafluoropropene,
2,3,3,3-tetrafluoropropene,  1,2,3,3-tetrafluoropropene and  3,3,3-

30



10

15

eE

L

FP08-0577-00

trifluoropropene,

wherein the saturated hydrofluorocarbon is at least one selected
from among  difluoromethane, pentafluoroethane, 1,1,2,2-
tetrafluoroethane, 1,1,1,2-tetrafluoroethane, . 1,1-difluoroethane,
fluoroethane, 1,1,1,2,3,3,3-heptaflucropropane, 1,1,1,2,3,3-
hexafluoropropane, 1,1,1,3,3,3-hexafluoropropane, 1,1,1,3,3-
pentafluoropropane and 1,1,1,3,3-pentafluorobutane, and

wherein the C3-C5 hydrocarbon is at least one selected from
among propane, normal-butane, isobutane, 2-methylbutane and normal-
pentane.
5. A refrigerator oil comprising a polyalkylene glycol represented by the
following formula (1), and being used together with a fluoropropene
refrigerant,
Ri~(OR;3)-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 ORj;, and the proportion of C2
alkylene groups for all of the R; is not greater than 30 % by mole.

3]



