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FOR REFRI GERATOR Technical Field 5 [0001] The present invention relates to a
refrigerating machine oil and to a working fluid conposition FRr080003-00
refrigerating machine. Background Art [0002] In light of the problem of
ozone | ayer depletion which is of note in recent years, the restrictions on
CFCs (chl orofl uorocarbons) and 10 HCFCs (hydrochl orof | uorocar bons) that
have been used as refrigerants in conventional refrigerating nmachi nes have
becone nore stringent, and HFCs DESCRIPTIOMNar bons) are coming into use as
substitute refrigerants. [0003] Hydrocarbon oils such as mneral oils or
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1 FPO8- 0003'&)9)02] In light of the problem of ozone layer depletion which is of note
in recent years, the restrictions on CFCs (chlorofluorocarbons) and
10 HCFCs (hydrochlorofluorocarbons) that have been used as refrigerants
in conventional refrigerating machines have become more stringent, and
HFCs (hydrofluorocarbons) are coming into use as substitute
refrigerants.
[0003] Hydrocarbon oils such as mineral oils or alkylbenzene have
15 been preferred for use as refrigerating machine oils when CFCs or
HCFCs are the refrigerants, but since changing the refrigerant can cause
the refrigerating machine oil used with it to exhibit unpredictable
behavior in terms of its compatibility with the refrigerant, lubricity,
dissolved viscosity with the refrigerant and thermal/chemical stability, it
20 has been necessary to develop different refrigerating machine oils for
different refrigerants. Examples of refrigerating machine 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



depletion potential (ODP) of zero, its high global warm ng potential (GAP)
has led to its restriction in Europe. It has therefore becone an urgent

i ssue to develop refrigerants that can be used as substitutes FR0S-00G3-08ka.
5 [0005] In light of this background it has been proposed to use, as
substitute refrigerants for HFC- 134a, fluoropropene refrigerants which have
very | ow ODP and GAP, are nonfl anmabl e and are conparable or superior to
HFC-134a in terns of their thernodynam c properties, as a neasure of
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measure of refrigerant performance. There has also been proposed the

10 use of refrigerant mixtures of fluoropropene with saturated
hydrofluorocarbons, saturated hydrocarbons having from 3 to 5 carbon
atoms in the molecule, dimethyl ether, carbon dioxide,
bis(trifluoromethyl)sulfide or triflucroiodomethane (see Patent
document 5).

15 [0006] Also, there have been proposed refrigerating machine oils that
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 refrigerating machine oils that can be used with

20 fluoropropene refrigerants or refrigerant mixtures of fluoropropene and
saturated hydrofluorocarbon, saturated hydrocarbon, dimethyl ether,
carbon dioxide, bis(trifluoromethyl)sulfide or trifluoroiodomethane (see
Patent document 5 and Patent documents 6 and 7.

[Patent document 1] Japanese Unexamined Patent Publication HEI No.

25 02-242888

[Patent document 2] Japanese Unexamined Patent Publication HEI No.



[ Pat ent docunent 3] Japanese Unexam ned Patent Publication HEl No.

03- 217495 [Patent docunent 4] Japanese Unexam ned Patent Publication HElI No.
5 06-128578 [Patent document 5] International Publication No. FP9$00034HD3
Panphl et [ Patent docunent 6] Japanese Patent Public |Inspection No.

2006- 512426 10 [Patent docunent 7] International Publication No.

W2005/ 103190 Panphl et Di scl osure of the Invention Problens to be Solved by
the Invention [0007] In a refrigeration system enploying a fluoropropene
refrigerant 03L3088d50or a trifluoroi odomethane refrigerant, as described in
Patent docunents 5, 6 and 7, the refrigerating nmachine oil enployed may be
an al kyl be&?@@tfdﬁdmmsnm ayearise diThexaminddy Baterd BublicdtiorthHEL Need i n
CFCs or HCFCs or a polyal kyl ene glycols, polyol esters or polyvinyl ethers
which is usq3-Dn748€s. Based on investigation by the present 20 inventors,
however, it is not possible to achieve a high Ievel of refrigerant

conpati bi | i t[Pageift ddwimient 4] Faparise Wabkdmined PasarrPublicaiony HEL No.
conventional refrigerating nmachine oils used for refrigerants such as CFCs
and HCFCs i pg-hegsygtens nentioned above. Brief Description of the Draw ngs
25 [0008] It is therefore an object of the present invention, which has been
acconpl i ShegP'a'fbﬂt' dBkusfent hSP dntdrhatiBRaRTasdslicationd Ny AWO2006/094803ting 3
FP08- 0003- 0 machine oil and a working fluid conmposition for a
refrigeratiqgnﬁgﬁn&ne, whi ch can achieve a high level of both refrigerant
conpatibility and

[Patent document 6] Japanese Patent Public Inspection No.

2006-512426

10 [Patent document 7] International Publication No. W02005/103190
Pamphlet

Disclosure of the Invention

Problems to be Solved by the Invention

[0007] In a refrigeration system employing a fluoropropene refrigerant
15 and/or a trifluoroiodomethane refrigerant, as described in Patent
documents 5, 6 and 7, the refrigerating machine oil employed may be an
alkylbenzene such as a mineral oil or a hydrocarbon which is used in
CFCs or HCFCs or a polyalkylene glycols, polyol esters or polyvinyl
ethers which is used in HFCs. Based on investigation by the present
20 inventors, however, it is not possible to achieve a high level of
refrigerant compatibility and thermal/chemical stability by simply
applying conventional refrigerating machine oils used for refrigerants
such as CFCs and HCFCs in the systems mentioned above.
Brief Description of the Drawings
25 [0008] It is therefore an object of the present invention, which has been

accomplished in light of these circumstances, to provide a refrigerating



thermal /chem cal stability in refrigeration systens enploying fluoropropene
refrigerants and/or a trifluoroi odonethane refrigerants. 5 Means for Sol ving
the Problens [0009] As a result of much diligent research dircEP88-0
achieving the object stated above, the present inventors have found that by
using an ester of a specific polyhydric alcohol, having a specific fatty
acid conposition, it is possible to obtain a refrigerating machi ne oi
having 10 sufficient thermal and chemi cal stability in the co-presence of a
f I uor opr opengaclsiheicibandt working fiuidrédrpositiondiore: refrigerating gachiee, while

al so having sufficient conpatibility with refrigerants, and the invention
has been conphihedanpwhi¢ve s higitilenel ¢Dbbth r8fingerant atampatibidity nardit i on
provides a working fluid conposition 15 for a refrigerating nmachine

char act er i zatleMalohmnicilngsabilést erfinof refrigenatibn dr systamsoh@mpleying f at t y
acid with a C5-C9 fatty acid content of 50-100 nol% a C5-Cg branched fatty

aci d cont entfl@éroprop@esteffigermitsandrer atrffluoroibdearetbanarefhigecantsn fatty
acid content of no greater than 40 nol% wth a fluoropropene refrigerant

and/ o5 a triXledps fopSelEhpahe Prablengd ri gerant. [0011] The invention further

provides a refrigerating machine oil characterized by conprising an ester

of a pol yhy%w&g'g&%sﬁnobﬁnmht diligenit desddrth aliei€d tbward aghievingnt ent of
a -

50- 100 nol % branched fatty acid content of at |east 30 nol % and a

C5 or |over grghight seitad ababef id preveht ipweriters hate found ehatebytusing40 nol %
and by being used wth a fluoropropene refrigerant and/or a

tri f1 uor of odgqrshanst nedpdcafe lyhddfieCacoROD- 0ing0R Kpecifie fatty vividr i c

al cohol conposing the ester in the refrigerating nachine oil and the

working flui 6’01?1@ ﬁigf, iiphs HessiBlé & obisinad irsftigeratingneashiow dilrigatingt he
era

i nvention is pr y pentaerythritol and/or

10 sufficient thermal and chemical stability in the co-presence of a
fluoropropene refrigerant and/or a trifluoroiodomethane refrigerant,
while also having sufficient compatibility with refrigerants, and the
invention has been completed upon this finding.
[0010] Specifically, the invention provides a working fluid composition

15 for a refrigerating machine characterized by comprising an ester of a
polyhydric alcohol and a fatty acid with a Cs-Cg fatty acid content of
50-100 mol%, a Cs-Cy branched fatty acid content of at least 30 mol%
and a Cs or lower straight-chain fatty acid content of no greater than 40
mol%, with a fluoropropene refrigerant and/or a trifluoroiodomethane

20 refrigerant.
[0011] The invention further provides a refrigerating machine oil
characterized by comprising an ester of a polyhydric alcohol and a fatty
acid with a Cs-C, fatty acid content of 50-100 mol%, a Cs-Co branched
fatty acid content of at least 30 mol% and a Cs or lower straight-chain

25 fatty acid content of no greater than 40 mol%, and by being used with a

fluoropropene refrigerant and/or a trifluoroiodomethane refrigerant.



di pentaerythritol. 5 [0013] The working fluid conposition for a
refrigerating machine according to the invention is also a working fluid
conposition for a refrigerating machi ne according to clai m1 FEP08-0003-00
characterized by containing at |east one conponent sel ected from anong
1,3,3,3-tetrafl uoropropene and 2, 3, 3, 3-tetrafl uoropropene as the 10

fl uoropropene refrigerant. [0014] The working fluid conposition for a
refrigerating machine of the invention also preferably contains at |east
one fl uor opr[0peRe Theepolydsrdit aldobobicoaipesing ¢herastat inothesrefrigierating ant
(A)") and at |east one conponent selected fromanong saturated

hydr of | uor ogaatigime, oil5 andt tiatworkingdr fluad bommipesitiory for om sefrigesating bon
atoms in the nolecule, dinmethyl ether, carbon dioxide, )

bi s(trifl uorpaehing dcordingetadst invéritioriopreforaiilygpentaefythgtolaand/or
(hereinafter referred to as "refrigerant (B)"). [0015] In a refrigerant
m xture conpiipeh@rytbfitoberant (A) and 20 refrigerant (B), the
fluoropropene refrigerant is preferably at |east one selected from anong
1,2, 35 3, 3- pq0afl| Ubki®pwodeng, flifid3c8nipdsitiomf foromopefiigerating machine
2,3,3,3-tetrafl uoropropene, 1, 2,3,3-tetrafl uoropropene and

3, 3, 3-tri f | upcordiRE R the Haveation aisealsohy dwofitingr flaal wompaositionf forabl y at
| east one sel ected Trom anong 25 difl uoronet hane, pentafl uor oet hane,
1,1,2,2-tet rlf'éﬁig,@f&? afigching. Acdordihet roafdlaien okt ban?, chatactefizedr bet hane,
f | uor oet hane, FPO8-0003-00 1, 1, 1,2,3, 3, 3-heptafluoropropane, 1, 1,
1,2, 3, 3- hexafdmanpAgorane, lehst 1, ode 3. Soponexaf | sslecedopdnem 1,arhong, 3, 3

- pent af | uoropropane and 1,1, 1, 3, 3-pentafl uorobutane, and the saturated
hydrocarbon 1 8f3 Bogt@ffuordgitpesie’ r afd3 DR 3 3aetbafuaioprepere t has mthecul e s
preferably at’ [€ast

10 fluoropropene refrigerant.
[0014] The working fluid composition for a refrigerating machine of
the invention also preferably contains at least one fluoropropene
refrigerant (hereinafter referred to as "refrigerant (A)") and at least one
component selected from among saturated hydrofluorocarbons,

15 saturated hydrocarbons having from 3 to 5 carbon atoms in the molecule,
dimethyl ether, carbon dioxide, bis(trifluoromethyl)sulfide and
trifluoroiodomethane refrigerants (hereinafter referred to as "refrigerant
(B)").

[0015] In a refrigerant mixture comprising refrigerant (A) and

20 refrigerant (B), the fluoropropene refrigerant is preferably at least one
selected from among 1,2,3,3,3-pentafluoropropene,
1,3,3,3-tetrafluoropropene, 2,3,3,3-tetraflucropropene,

1,2,3,3-tetrafluoropropene and 3,3,3-trifluoropropene, the saturated
hydrofluorocarbon is preferably at least one selected from among
25 difluoromethane, pentafluoroethane, 1,1,2 2-tetrafluoroethane,

1,1,1,2-tetrafluoroethane, 1,1-difluoroethane, fluoroethane,



5 one sel ected from anong propane, n-butane, isobutane, 2-nethylbutane and
n- pentane. Effect of the Invention [0016] As nentioned above, the present

i nvention can provide a refrigerating machine oil and a wor ki FR0S-00@3-00
conposition for a 10 refrigerating machine, which can achieve a high |evel
of both refrigerant conpatibility and thermal/chem cal stability in
refrigeration systens enploying fluoropropene refrigerants and/ or
trifluoroi odonethane refrigerants. Best Mdes for Carrying Qut the

| nvention 15,]{Q2,3]3 Brleépafladrepropdnernt s of 1,1 fe2 3p¥-drexafiuondpropang, be
described in detail. [0018] The refrigerating nmachine oil of the invention
i s char act erl,1gg3,3b3-hesafluosoprgpaneest et, 1ok, 383 -pehtaflubroprepashol andl a fatty
acid with a C5-C9 fatty acid content of 50-100 nol % a C5-C9 branched fatty
acid 20 contkifl,3f3-ptntadlamroBitane] ¥ndntheasafirated| bydrocarbai ghfrigerant fatty
acid content of no greater than 40 nol % and by being used with a

f 1 uor opr operteavigé rir@ier artb Sredtlon atoms fihuheonodende Haprefargblyet feast [ 0019]
The working fluid conposition for a refrigerating nmachine according to the
i nverngion i %@%lecmrﬁamamrg]mpmw@-hMme; sobuttarze, 25mpethyydane al cohol
and a fatty acid with a C5-C9 fatty acid content of 50-100 nol% a C5-C9
branched fatm%@mtent of at least 30 nol % 6 FP08-0003-00 and a C5 or
| ower straight-chain fatty acid content of no greater than 40 nol % wth a
f 1 uor opr opengffeet bf §Ré Inventionor a trifluoroi odonmethane refrigerant. This

I ncl udes a node wherein the working fluid conposition for a refrigerating
machi ne of tip@IF)VASt hixhtivaiedr idbevea the ¢resgrr avargiomctamepmvideceaor di ng
to the invention and a fl uoropropene

refrigerating machine oil and a working fluid composition for a

10 refrigerating machine, which can achieve a high level of both refrigerant
compatibility and thermal/chemical stability in refrigeration systems
employing fluoropropene refrigerants and/or trifluoroiodomethane
refrigerants.

Best Modes for Carrying Out the Invention

15 [0017] Preferred embodiments of the invention will now be described
in detail.

[0018] The refrigerating machine oil of the invention is characterized
by comprising an ester of a polyhydric alcohol and a fatty acid with a
Cs-C, fatty acid content of 50-100 mol%, a Cs-Cy branched fatty acid

20 content of at least 30 mol% and a Cs or lower straight-chain fatty acid
content of no greater than 40 mol%, and by being used with a
fluoropropene refrigerant and/or a trifluoroiodomethane refrigerant.
[0019] The working fluid composition for a refrigerating machine
according to the invention is characterized by comprising an ester of a

25 polyhydric alcohol and a fatty acid with a Cs-Cy fatty acid content of
50-100 mol%, a Cs-Cg branched fatty acid content of at least 30 mol%



refrigerant and/or a trifluoroi odonethane refrigerant. [0020] The
refrigerating machine oil and the working fluid conposition for a
refrigerating machi ne according to the invention conprise an cEP88-0093-00
pol yhydric al cohol and a fatty acid with a C5-C9 fatty acid content 10 of
50-100 mol % a C5-C9 branched fatty acid content of at |least 30 nol % and a
C5 or lower straight-chain fatty acid content of no greater than 40 nol %
(hereinafter referred to as "polyol ester of the invention"). [0021] The
proportion ahdcCg%rf lmwer straight-chaimatiaacid eentenbpf neegisatsrdhand er of
the invention (hereinafter referred to as "constituent fatty acid") 15 is
50- 100 ol %ae!%ewitleree flusboprapenet rafrigeraniraid/onta yrifuonmodemethanemr e
preferably 70-100 nol % even nore preferably 90-100 nol % and, nost
preferably Yofripeiant. | f Thie Gfclofes ant ynade d vdwreint thes weskinghaHuido nol %
the thermal/chemcal stability and/or the refrigerant conpatibility will be
i nsuf fi ci entcompbditionofores arfiegefatimgf mavhape ofethe RENtEIr CoMPItAESadd/ or a
trifluoroi odonethane refrigerant. [0022] The C5-C9 branched fatty acid
conteht of trerigerasinigt maochirfeasil wecardingite the ineentiorsandnal Bueroprepenoned
above, and is preferably at least 40 nol% If the C5-C9 branched fatty acid
content is |regdgéran ad@/omtrifludiviod bmettrnectediigerdntst abi ity and/or the
refrigerant 25 conpatibility will be insufficient in the copresence of a

f | uor opr open@02081 The esfeipterating enachihe iofl and thewarking faid ebmppsiton. 7
FP08- 0003-00 [0023] The C5 or |ower straight-chain fatty acid content of

the constitfgeni reffiiifgbr'atﬂi%' thdchine agcemling to hhe indentidV/cempriset dwrsiérabove,
and is preferably no greater than 30 nol % If the C5 or | ower

L T el oo IO At siboset
i nsuf i ci entof BOLDEO GABI%S eNCR-Cf rahched ofattypeciel cohtengeofiat least/ 30 a
mol% and a Cs or lower straight-chain fatty acid content of no greater
than 40 mol% (hereinafter referred to as "polyol ester of the invention™).
[0021] The proportion of Cs-Cs fatty acids in the fatty acid of the polyol
ester of the invention (hereinafter referred to as "constituent fatty acid")
15 is 50-100 mol% as mentioned above, but it is preferably 60-100 mol%,
more preferably 70-100 mol%, even more preferably 90-100 mol% and
most preferably 100 mol%. If the Cs-Cy fatty acid content is less than
50 mol%, the thermal/chemical stability and/or the refrigerant
compatibility will be insufficient in the copresence of a fluoropropene
20 refrigerant and/or a trifluoroiodomethane refrigerant.
[0022] The Cs-Cy branched fatty acid content of the constituent fatty
acid is at least 30 mol% as mentioned above, and is preferably at least
40 mol%. If the Cs-Co branched fatty acid content is less than 30
mol%, the thermal/chemical stability and/or the refrigerant

25 compatibility will be insufficient in the copresence of a fluoropropene

refrigerant and/or a trifluoroiodomethane refrigerant.



trifluoroi odonethane refrigerant. [0024] So |ong as the aforenentioned
conditions for the C5-C9 fatty acid, C5-C9 branched fatty acid and C5 or

| ower straight-chain fatty acid 10 contents of the constituenFPﬂ&QQO%'(ﬂQj
are satisfied, the constituent fatty acid may include only branched fatty
acids, or it may be a mxture of straight-chain fatty acids and branched
fatty acids. [0025] The C5-C9 fatty acids may be strai ght-chain or branched,
and as specific C5-C9 straight-chain fatty acids there may be nentioned 15
pent anoi ¢ ad023heRanoCs aci towee psteaight-chein, fasiot aataflc cgientagd thenanoi ¢
acid. [0026] As specific C5-C9 branched fatty acids there may be nmentioned
branched penjcamtitgersicatty heidnisheo greatendhan £ molbh ascmeatinapd #0ave, aci d,
branched octanoi ¢ acid and branched nonanoi c acid. Mre 20 specifically,
fatty acids frcrishpeefetabliiene- greatéprthaa- BOsmoldh. arld they dferafedoWaf t h

2- met hyl but anoi ¢ aci d, 2-nethyl pentanoic acid, 2-nethyl hexangic acid,

2- et hyl pent agipdightiehsin 2fatpt hadideptomtent icigteatez- dhayi bk amel'd,adhe and
3,5, 5-trinethyl hexanoi c acid being especially preferred and m xtures of

2- et hyl hexangiegematiclemical abdli ,Endﬁdrn&tehpeﬁ'/l@eamﬁi compatibalitynyvibobe
preferred. [0027] As exanples of fatty acids other than C5-C9 fatty acids to
be 8 FP08- ORRafRéient nal theedopresthes odns tiltarepropene yefrigeranhand/ofag be
menti oned Cl0-C24 straight-chain fatty acids and Cl10-C24 branched fatty

acids. Mre tripgsioibd@netharichefagemntbe nmentioned straight-chain or branched
decanoi ¢ acid, straight-chain or branched undecanoic acid, 5 straight-chain

or branched afei lnachs thet afdretientioacd conditianshiet ther GieCarfeity aci d,
straight-charn or branched tetradecanoic acid, straight-chain or branched
pent adecanoi geigciCl-Cy brametd Bivgi acidrand Cs or lower straight-chain fatty acid
10 contents of the constituent fatty acid are satisfied, the constituent fatty
acid may include only branched fatty acids, or it may be a mixture of
straight-chain fatty acids and branched fatty acids.
[0025] The Cs-Cy fatty acids may be straight-chain or branched, and as
specific Cs-Cy straight-chain fatty acids there may be mentioned
15 pentanoic acid, hexanoic acid, heptanoic acid, octanoic acid and
nonanoic acid.
[0026] As specific Cs-Cy branched fatty acids there may be mentioned
branched pentanoic acid, branched hexanoic acid, branched heptanoic
acid, branched octanoic acid and branched nonanoic acid. More
20 specifically, fatty acids branched at the a- and/or B-position are
preferred, with 2-methylbutanoic acid, 2-methylpentanoic  acid,
2-methylhexanoic acid, 2-ethylpentanoic acid, 2-methylheptanoic acid,
2-ethylhexanoic acid and 3,5,5-trimethylhexanoic acid being especially
preferred and  mixtures of  2-ethylhexanoic acid and
25 3,5,5-trimethylhexanoic acid being most preferred.
[0027] As examples of fatty acids other than Cs-Co fatty acids to be



branched hexadecanoi c acid, straight-chain or branched heptadecanoic acid,
strai ght-chain or branched octadecanoic acid, straight-chain or_ 10 branched
nonadecanoi ¢ acid, straight-chain or branched eicosanoic aci d, FP08-0003-00
strai ght-chain or branched henei cosanoic acid, straight-chain or branched
docosanoi ¢ acid, straight-chain or branched tricosanoic acid and

strai ght-chain or branched tetracosanoic acid. [0028] The pol yhydric al cohol
conposi ng the polyol ester of the 15 invention is _preferably a pg|yhydric
al cohol wi t inchleldyitr they copstitment faftgomafl thers peey hecmensignedsCod-Cdi hydri ¢
al cohols (diols) there may be nentioned ethyl ene gl col, 1, 3-propanediol,
propyl ene glsyraight-chain- fattynacids| and, €1 Ghankrinehed 2tatst ards., 3eEpanedi ol |
1, 5- pent anedi ol , neopentyl glycol, 1,6-hexanediol, 20 .

2- et hyl - 2- mapleylfical Br, ptherenediayl bel, Mentipnadestraight-chain or branched

2-met hyl - 2- propyl -1, 3- propanedi ol , 2,2-diethyl- 1, 3-propanediol,

1, 8- oct anedidécandi®- ranidneditrdighttchainde comediranchad 1 1underansiedi afid,

1, 12-dodecanedi ol and the like. As specific exanples of trihydric and
great®r al cojtelight-bhaia onpraecheshdodeeahqiolagig.dstraight-cbain orshrenched 25
trimet hyl ol et hane, trinethyl ol propane, trinethyl ol butane . .

di - (tri et hytridepanernelcid; r isti@ightrehain! obpr branuhed ptetradecannid ¢ acid, 9

FP08- 0003-00 di-(pentaerythritol), tri-(pentaerythritol), glycerin,

pol ygl ycer i rstrdight-chainn 8¢ 3ivearmhed!, Beritadecanoiet racid, stpaight-whals o0bi t an,
sorbitol glycerin condensation products, adonitol, arabitol, xylitol,

manni t ol ~andbianehkd Kexadecateici asd, strafghtschaih axrebranchdnbeptadecanssie, 5
rhamose, glucose, fructose, gal actose, mannose, sorbose and cell obi ose,
and partial gitlerstfdight-¢leains ot Hemeched Ghetaesanoiesaeids sifaight-obaine@ral cohol s
such as neopentyl glycol, trinethylolethane, trinethylolpropane,

tri mpphy! ol bfasiebed dionadetamsicylodd psteaighbrhain or branched eicosanoic acid,

straight-chain or branched heneicosanoic acid, straight-chamn or

branched docosanoic acid, straight-chain or branched tricosanoic acid

and straight-chain or branched tetracosanoic acid.

[0028] The polyhydric alcohol composing the polyol ester of the
15 invention is preferably a polyhydric alcohol with 2-6 hydroxyl groups.

[0029] As specific examples of dihydric alcohols (diols) there may be

mentioned ethylene glycol, 1,3-propanediol, propylene glycol,

1,4-butanediol, 1,2-butanediol, 2-methyl-1,3-propanediol,
1,5-pentanediol, neopentyl glycol, 1,6-hexanediol,
20 2-ethyl-2-methyl-1,3-propanediol, 1,7-heptanediol,
2-methyl-2-propyl-1,3-propanediol, 2,2-diethyl-1,3-propanediol,

1,8-octanediol, 1,9-nonanediol, 1,10-decanediol, 1,11-undecanediol,
1,12-dodecanediol and the like. As specific examples of trihydric and
greater alcohols there may be mentioned polyhydric alcohols such as
25 trimethylolethane, trimethylolpropane, trimethylolbutane,
di-(trimethylolpropane),  tri-(trimethylolpropane),  pentaerythritol,



tri-(trinmethylol propane), pentaerythritol, di-(pentaerythritol) and 10
tri-(pentaerythritol) are preferred, esters of neopentyl glycol,

trimet hyl ol et hane, trinethyl ol propane, trinethylol butane, penFRO8:0003+04
and di-(pentaerythritol) are nore preferred and neopentyl glycol,

trimet hyl ol propane, pentaerythritol and di-(pentaerythritol) are yet nore
preferred for nore excellent hydrolytic 15 stability, while pentaerythritol
or m xed esters of pentaerythritol and di-(pentaerythritol) are nost
preferred f aii-(pentderythaito)), ex ctel-(mentacythyital) bi | glycenin,h rpéolyigigeemt s and
hydrolytic stability. [0030] As nore specific exanples, the polyol ester of
the inventi c(gl'cerilpref 2rhbkeys)an edtR6-mentanetrinl, nor sorbataly acsadike, ect ed
from anong 2- met hyl hexanoi ¢ acid, 2-ethyl pentanoic acid, )

2- et hy| heptsaibitolglyéetin 2-condghiuticmopeodwdts, aadbritdl, 5arabitel hxiytigalanoi
acid as branched fatty acids with one or nore pol yhydric al cohols selected

from anong maanol whdothes dike, tsacokatigéoIsathaae xylosayeartapindse; apbose,
trimet hyl ol butane, pentaerythritol and di-(pentaerythritol), nore 25

prefegably ahagpicye Of%lﬁcbse%ncﬁﬁdtdseit)ghaiadtdss,ucmmoze,et sptboseanand aci d
and/or 3,5,5-trinet Flyl exanoic acid with one or nore polyhydric 10

FP08- 0003- 00cel Bi688)| and epatiab kthedfiednfmme ehprufy| (Of thede, esters of

trimet hyl ol propane, pentaerythritol and di-(pentaerythritol), and nost

preferably agindet®l @lcolvls xudhf ads y neepentydmliysohg Rimethyldlestans,c aci d
and 3,5,5-trinethyl hexanoic acid with pentaerythritol and/or 5

di - ( pent aer virithéfQllprapsie, ar etrimeaylolisuthne, T esti{wimetisylofpropane),xi ng

ratio for 2-ethyl hexanoic acid and 3,5, 5-t fi met hy.I hexanoi ¢ e_lci d, but tﬂe_
o oref or abl G o80: 5010, andont pr of er abl y.
30- 79p70- 30. tri(pentaerythritol) are preferred, esters of neopentyl glycol,
trimethylolethane, trimethylolpropane, trimethylolbutane,
pentaerythritol and di-(pentaerythritol) are more preferred and
neopentyl  glycol, trimethylolpropane,  pentaerythritol  and
di-(pentaerythritol) are yet more preferred for more excellent hydrolytic
15 stability, while pentaerythritol or mixed esters of pentaerythritol and
di-(pentaerythritol) are most preferred for particularly excellent
compatibility with refrigerants and hydrolytic stability.
[0030] As more specific examples, the polyol esfer of the invention is
preferably an ester of one or more fatty acids selected from among
20 2-methylhexanoic acid, 2-ethylpentanoic acid, 2-methylheptanoic acid,
2-ethylhexanoic acid and 3,5,5-trimethylhexanoic acid as branched fatty
acids with one or more polyhydric alcohols selected from among
neopentyl glycol, trimethylolethane, trimethylolpropane,
trimethylolbutane, pentaerythritol and di-(pentaerythritol), more
25 preferably an ester of a branched fatty acid such as 2-ethylhexanoic acid

and/or 3,5,5-trimethylhexanoic acid with one or more polyhydric

10



10 [0031] As nore specific exanples, the polyol ester of the invention is
preferably an ester of a mxed fatty acid conprising one or nore fatty

aci ds sel ected from anong hexanoi ¢ acid, heptanoic acid and ocFR08-000300
as straight-chain fatty acids and one or nore fatty acids selected from
anong 2-net hyl hexanoi ¢ acid, 2-ethyl pentanoic acid, 15 2-nethyl heptanoic
acid, 2-ethyl hexanoic acid and 3,5,5-trinethyl hexanoic acid as branched
fatty acids, with one or nore polyhydric al cohols selected from anong
neopentyl glajeshols §elesmidhfiotheatong neopertyiy pbiqol otrineesthylolpeapaniesl but ane,
pentaerythritol and di-(pentaerythritol), nore preferably an ester of a 20
mi xed fatty Reitsbrgeimio] Andodb(sertaeryhritdly and asostspretémblyp dnf ester ofinong

hexanoi ¢ aci'd and heptanoic acid as straight-chain fatty acids and one or

more fatty aci dgiged ectaey f rasidanwegnprisigihy | hedsylheganaici dacid  and

2- et hyl pentanoi ¢ acid, 2-nethyl heptanoic acid, 2-ethyl hexanoic acid and
3,5, 5-tri methglNatapeighegafors bracidhed withty apémtaerythiitolone @d/or nore

pol yhydric al’cohols selected from anpbng pentaerythritol and

di - (pent aer ydj 'eh@éérgﬂm@l v eTheRy GrePhefpireiblilaraeseiitinsoén sheimedngat ty 11
FP08- 0003- 00 t‘;Fci d conpri s)leng hept anoi ¢ 'acid as a straight-chain fatty acid

and 3, 5, 5- tigkiRfdy) RenARek anGie! abid ard Q,S?Mﬁibthglﬁexaﬁ@wacm,tﬂmtahe or more

pol yhydri c al cohols selected from anong péntaerythritol and

di - ( pent aer yhad pltlo bEB]?eéﬁ rﬁbﬂ@ﬂh&i@idicf@éiﬁ)/a:ﬁ 345 sogimetidhedariditt y S

acid mxing ratito 1s preferably such that the proportion of "branched fatty

ach ds 15,3048 [pIefsIg BIgS.952) ite SRRy ag.ome0- 1P rapdenRity 40. 95

nol % wi th respec tal fatty aci 0032] A pol yol ester according

oA LT m Y sbeTopasal el ester i th e poriion o che ol
estefpficatigh3g ASMRbR SpE&IRS examples, the polyol ester of the invention is
preferably an ester of a mixed fatty acid comprising one or more fatty
acids selected from among hexanoic acid, heptanoic acid and octanoic
acid as straight-chain fatty acids and one or more fatty acids selected
from among 2-methylhexanoic acid, 2-ethylpentanoic acid,
15 2-methylheptanoic acid, 2-ethylhexanoic acid and
3,5,5-trimethylhexanoic acid as branched fatty acids, with one or more
polyhydric alcohols selected from among neopentyl glycol,
trimethylolethane, trimethylolpropane, trimethylolbutane,
pentaerythritol and di-(pentaerythritol), more preferably an ester of a
20 mixed fatty acid comprising one or more fatty acids selected from
among hexanoic acid and heptanoic acid as straight-chain fatty acids
and one or more fatty acids selected from among 2-methylhexanoic
acid, 2-ethylpentanoic acid, 2-methylheptanoic acid, 2-ethylhexanoic
acid and 3,5,5-trimethylhexanoic acid as branched fatty acids, with one
25 or more polyhydric alcohols selected from among pentaerythritol and
di-(pentaerythritol), and even more preferably an ester of a mixed fatty

11



with all of the hydroxyl groups esterified, or a mxture of a partial ester
and a conplete ester, but the hydroxyl value is preferably no greater than
10 ngKOH/ g, even nore preferably no greater than 5 ngKOH g anFPa8s0003-00
preferably no greater than 3 ngKOH g. 15 [0033] The refrigerating nmachi ne
oil and the working fluid conmposition for a refrigerating nmachine of the

I nvention may contain, as the polyol ester of the invention, a single

pol yol ester with a single structure, or a mxture of two or nore polyol
esters with atid f eomprisatg Useptaneic [@0344s Thestpaightichain efatlyf achéd amdention
may be an ester of one fatty 20 acid and one pol yhydric al cohol, an ester
of two or m®,8 S-aimgtiadhdzareid acdasmpb dctattycatid, withn onstan mofre one
fatty acid and two or nore polyhydric alcohols, or an ester of two or nore
fatty acids puighydgicoralcohols pselecyett i| draincolamaeng Opentaerythritolt i andar | y
excellent lowtenperature characteristics and conpatibility with

ref ri ger ant sdiafpentergthritol). edThy streight-chaine fatty vl yand branehied fatty aci ds,
and especially polyol esters conprising two or nore fatty acids in the

est er§ nol ecuotd miking PoBe @9 pefofably 33k thattreepropertionpfibrianched fatty
restrictions on the content of the polyol ester of the invention in a

refrigeratingidacly r30-4i00 ahol¥%e muvrentpreferably 3565 rmd%examd | arost

performance including lubricity, refrigerant conpatibility,

ther mal / chempreférablypd0L93 mcﬂ%ivﬁ'ﬂeﬁés(pecﬁto tlestotal fatky acidsoperties, the
content is preferably at least 50 w% nore preferably at |east 70 wt %

even nore prigognabAvpaliol estr at@orditpatadtheniiveptiohemall ye agpartiahebte?0 wt %
based on the[ t ot gl vy\%i lght of the refrigerating nmachine oi f@ [ 0036] The

L2 el o of 0 atAs] swpsy ofots g dadcll s
thanjghe polyphaigtiEras Bydrokdl i greapdddithbveesteHcation, a complete ester
with all of the hydroxyl groups esterified, or a mixture of a partial ester
and a complete ester, but the hydroxyl value is preferably no greater
than 10 mgKOH/g, even more preferably no greater than 5 mgKOH/g
and most preferably no greater than 3 mgKOH/g.
15 [0033] The refrigerating machine oil and the working fluid composition
for a refrigerating machine of the invention may contain, as the polyol
ester of the invention, a single polyol ester with a single structure, or a
mixture of two or more polyol esters with different structures.
[0034] The polyol ester of the invention may be an ester of one fatty
20 acid and one polyhydric alcohol, an ester of two or more fatty acids and
one polyhydric alcohol, an ester of one fatty acid and two or more
polyhydric alcohols, or an ester of two or more fatty acids and two or
more polyhydric alcohols. Of these, particularly excellent
low-temperature characteristics and compatibility with refrigerants are

25 exhibited by polyol esters employing mixed fatty acids, and especially

polyol esters comprising two or more fatty acids in the ester molecule.

12



working fluid conposition for a refrigerating nmachine of the invention nmay
al so further contain a base oil other than the polyol ester of_the

i nvention, and various additives. In the explanation which f ol FB@S-0003-015
contents of the base oils other than polyol esters of the invention and of
the additives are given based on the total weight of the refrigerating
machine oil, and the contents of these conponents in the refrigerating

machi ne fluid conposition are preferably selected to be within the
preferred r40025) Shere fare hchpanigulansesirictions on teaconfiest f e polyol
refrigerating machine oil. [0037] As base oils _other {han, polyol %ster of
the i nvent i esterhofitherinyentien dn edrefvigerating orachine olloed the meag!png HE ner al
oils, olefin polynmers, alkyldiphenylal kanes, al kyl napht hal enes,

al kyl benzender anrotee ekcklent eperformancee iocluding hdubrisaty, paefiigerast er s of
the invention (nonoesters, 25 polyol esters containing only straight-chain
fatty aci ds cesnpatilsility,uetite pmacaldsstabilityl andngleairieal emsuddang| i cyclic
carboxylic acid esters), 13 FP08-0003-00 and oxygen-containi n% synt hetic
oi | s Buch aprppestidsy the sonfeityiyiprgferaklyhat leask 80 , pateypresesablyaber s,

silicones, polysiloxanes and perfluoroethers. Anpng the aforenentioned
oxygen- cont deastr) wayhtdveti mooe psefenably atrleagtr@) stdbandusest preferablyt her
t han pol yol esters of 5 the invention, and pol yfgl ycol s and_pol yvi nyl ethers.
[0038] |If negeessr 90 wilé, based onarthei totalnwelghteofothe wffrigeating smachinemay be
used in a formthat further contains various additives. In the explanation
whi ch foll ows]. the additive contents are given based on the total weight of
the refrigerating machine oil, and the contents of these 10 conponents in
the refri ger@0363 The hiefeigbtating anaplisiet iodh ofr the finventiahl maselagisest to be
within the preferred ranges specified below, based on the total anmount of
the 1@fri gergitiredy fchipadyel kster of the invention, or it may further contain a
base oil other than the polyol ester, and various additives. The
working fluid composition for a refrigerating machine of the invention
may also further contain a base oil other than the polyol ester of the
invention, and various additives. In the explanation which follows, the
15 contents of the base oils other than polyol esters of the invention and of
the additives are given based on the total weight of the refrigerating
machine oil, and the contents of these components in the refrigerating
machine fluid composition are preferably selected to be within the
preferred ranges specified below, based on the total amount of
20 refrigerating machine oil.
[0037] As base oils other than polyol ester of the invention there may
be used hydrocarbon-based oils including mineral oils, olefin polymers,
alkyldiphenylalkanes, alkylnaphthalenes, alkylbenzenes and the like,
esteric base oils other than polyol esters of the invention (monoesters,
25 polyol esters containing only straight-chain fafty acids as constituent

fatty acids, alkyl aromatic esters and alicyclic carboxylic acid esters),

13



[0039] In order to further enhance the antiwear property and | oad carrying
capacity of the refrigerating nmachine oil and the working fluid_ 15
conposition for a refrigerating nachine according to the invenFPQﬁrng
may be added one or nore phosphorus conpounds selected from the group

consi sting of phosphoric acid esters, acidic phosphoric acid esters,

t hi ophosphoric acid esters, acidic phosphoric acid ester amne salts,

chl orinated phosphoric acid esters and phosphorous Ciij esters, 20 These
phosphor us andpoxygenaontaiping ssysthetie spitosughaas palye wﬁg,p@@lmw cid with

al kanol s or pol yether al cohols, or derivatives thereof: éi518040 As Specific
exanpl es of ethersphietanesci podyphanylt rethersya\sibeonese nalNaldox3nds, g
phosphate, tripentyl phosphate, trihexyl phosphate, 25 triheptyl .phosphate,
trioctyl phgspflabeoetheisaony Amiengphthee, aforemeantionsgbs Qﬁﬁgér,l'qqm%lﬁ‘éi&yl
phosphate, tridodecyl phosphate, tritridecyl 14 FPO&AgOOS-Ogg phosphat e,
tritetradecyynthetipbis dhetter angepriefierably used ssteas otherr thaapelyel ESiEF®9phat e,
tri heptadecyl phosphate, trioctadecyl phosphate, trioleyl phosphate,
tri phenyl phhepgheertion,ramt pelyighptelssng polyvinylyetbess.  phosphat e,
cresyl di phenyl phosphate and xyl enyl di phenyl phosphate. 5 [0041] As acidic
phosphori ¢ g0 8¢ If arceessary e thenyefvtgenating onachinewibiofithe 1ayeatiphdsaNat e,
monopentyl acid phosphate, nonohexyl acid phosphate, nonoheptyl acid
phosphat e, nssmamsedy in azi fbrphdhah duether noontatnsy (vagiciug pdeypres: e,IﬂTﬂﬁédecyl
aci d phosphate, nonoundecyl acid phosphate, nonododecyl acid({)hosti)lhate,
nonot ri decyl exgsladation mtdshrfmﬂlewsmﬁetadmwmcpntms dregoegmbased on the
nmonopent adecyl” acid phosphate, nobnohexadecyl acid phosphate, npnoheptadecyl
acid phosphgitsl webglstoof teecofrigeratingmaghimeeoilyand dheydordents phtiwskat e,
di butyl acid phosphate, dipentyl acid phosphate, dihexyl acid phosphate,

10 components in the refrigerating machine fluid composition are

preferably selected to be within the preferred ranges specified below,
based on the total amount of the refrigerating machine oil.
[0039] In order to further enhance the antiwear property and load
carrying capacity of the refrigerating machine oil and the working fluid
15 composition for a refrigerating machine according to the invention,
there may be added one or more phosphorus compounds selected from
the group consisting of phosphoric acid esters, acidic phosphoric acid
esters, thiophosphoric acid esters, acidic phosphoric acid ester amine
salts, chlorinated phosphoric acid esters and phosphorous acid esters.
20 These phosphorus compounds are esters of phosphoric acid or
phosphorous acid with alkanols or polyether alcohols, or derivatives
thereof.
[0040] As specific examples of phosphoric acid esters there may be
mentioned tributyl phosphate, tripentyl phosphate, trihexyl phosphate,
25 triheptyl phosphate, trioctyl phosphate, trinonyl phosphate, tridecyl
phosphate, triundecy! phosphate, tridodecyl phosphate, tritridecyl
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di heptyl acid phosphate, dioctyl acid phosphate, dinonyl acid phosphate, 15
di decyl acid phosphate, diundecyl acid phosphate, didodecyl acid phosphate,
ditridecyl acid phosphate, ditetradecyl acid phosphate, di penFRO8§003A
phosphat e, di hexadecyl acid phosphate, diheptadecyl acid phosphate,
di oct adecyl acid phosphate and diol eyl acid phosphate. [0042] As
t hi ophosphoric acid esters there may be nentioned tributyl 20
phosphor ot hi onate, tripentyl phosphorothionate, trihexyl phosphorothionate,
triheptyl piphospbate; hi drideteadeayil oct phospltate,photripéntadecyd t phosphate,
phosphorot hionate, tridecyl phosphorothionate, triundecyl
phosphor ot hitrihexadeayl iphosphgte, trhestadecyl: pliesphiate, tricctadatyt phosphate,
phosphor ot hi onate, tritetradecyl 25 phosphorothionate, tripentadecyl
phosphor ot hitriobdyd, phosphate deipHenyp rptssphets, Hiriores)d, phosphae atrixylenyl
phosphor ot hi onate, trioctadecyl 15 FP08-0003-00 h{ghosphorothionate,
triol eyl phgspisphate) icmsg’ﬂ@iph’enybﬁhosphatﬂ lansdptdenyldiphenyl phosphata.y |

p

phosphor ot hionate, trixylenyl osphor ot hi onate, cresyl di phenyl

phospfor ot hi[0041} Asdacidid ephdsphobienydcighestptorthets amaye bes hemtiaheds ani ne
salts of acidic phosphoric acid esters there may be nentioned salts of

ani nes such enobtiy laeid phospsiidiy) awonopentylramig iphusphatelh monatexd acid

pentyl am ne, hexyl am ne, heptyl am ne, = octyl am ne, dinethyl am ne,

di et hyl ani nephophatey bistioheptyli fucid | phosphate,dimenoyttyhi aeid ghosphateyi ne,

di heptyl am ne, dioctylam ne, 10 trinmethylamne, triethylam ne,

tripropyl anifignohohpl hyidphosphater imenddéayli acid photpshateamonsoundecyl
triheptylam ne and trioctylamne, of the "aforenentioned acidic phosphoric

P et S e B e e

10 phosphate, monotetradecyl acid phosphate, monopentadecyl acid
phosphate, monohexadecyl acid phosphate, monoheptadecyl acid
phosphate, monooctadecyl acid phosphate, monooleyl acid phosphate,
dibutyl acid phosphate, dipenty] acid phosphate, dihexyl acid phosphate,
diheptyl acid phosphate, dioctyl acid phosphate, dinonyl acid phosphate,

15 didecyl acid phosphate, diundecyl acid phosphate, didodecyl acid
phosphate, ditridecyl acid phosphate, ditetradecyl acid phosphate,
dipentadecyl acid phosphate, dihexadecyl acid phosphate, diheptadecyl
acid phosphate, dioctadecyl acid phosphate and dioleyl acid phosphate.

[0042] As thiophosphoric acid esters there may be mentioned tributyl

20 phosphorothionate, tripentyl phosphorothionate, trihexyl
phosphorothionate, triheptyl phosphorothionate, trioctyl
phosphorothionate, trinonyl phosphorothionate, tridecyl

phosphorothionate, ~ triundecyl =~ phosphorothionate,  tridodecyl
phosphorothionate,  tritridecyl ~ phosphorothionate, tritetradecyl
25 phosphorothionate, tripentadecyl phosphorothionate, trihexadecyl
phosphorothionate, triheptadecyl phosphorothionate, trioctadecyl
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15 tris(chl orophenyl) phosphate and pol yoxyal kyl ene bi s[di (chl oroal kyl )]
phosphate. As phosphorous acid esters there may be nentioned dibutyl

phosphi te, dipentyl phosphite, dihexyl phosphite, diheptyl pﬂﬁ%b&m 00
di octyl phosphite, dinonyl phosphite, didecyl phosphite, diu -
phosphi te, didodecyl phosphite, dioleyl phosphite, diphenyl 20 phosphite,

di cresyl phosphite, tributyl phosphite, tripentyl phosphite, trihexyl
phosphite, triheptyl phosphite, trioctyl phosphite, trinonyl phosphite,
tridecyl phosphite, triundecyl phqsphite, tridodecyl hosphite, triol eyl
phosphi te, tphosphatothionaieni t e gnﬁey icreBbPSP Qg%‘ﬂ’@g?’ M xt%’s‘?ﬂé{* t he
above conpounds may al so be used. 25 [0045 en the refrigerati chi ne
oi | and t he phosphatpthienate, conpb€resydn fopi'@;g}@rpiﬂ@% §:ng wEE%Y??iY f the

i nvention contains such 16 FP08-0003-00 _phosphor coyrpounds, the
phosphor us qivgsphetothienasar i s aesyldiphenydul ar PRoppRerqthianate ¢  and
preferably 0.01-5.0 wt% and npre preferably 0.02-3.0 wt % based on the total
vei ght of ~ t heylenyldipkenyliphpsphacethienatel (the total weight of the base oil

and all of the additives). A 5 single type of phosphorus gonpound Bray be
used &l one dO0dAP As amine sally ofeadidics phesphewt aal o‘?ﬁte’[SOéKg‘F By b

refrigerating machine oil and the working fluid c rTosltion fi)r a
refrigerati ryentiohéde saitst hef | anuAEs orsugly a9 séﬂ@gﬁ A d ety d8HKene
conpounds for further inproved thermal and chemical stabiljty. 10, A "terpene
conpound” acprapylamine tbutylamine,i qentylaninespdexylamme neeptylamine,

pol ynmeri zation of isoprene or a derivative thereof, and i soprg{g. 2-8ners

ar e’ pr ef er abbgtylemnihe, Aimethylamine pthiethyleminpedipropslaminesdiputyramine,

speci fically, nonoterpenes such as geraniol, nerol, linalgol, citrals

(i ncl udi ng odipentyanine; t r odéhexyllamieeit hol diheptplasniae, 15 keeiyhansne,
carvone, ionone, thujone, canphor and borneol, . ) X

10 trimethylamine,  triethylamine,  tripropylamine, tributylamine,
tripentylamine, trihexylamine, triheptylamine and trioctylamine, of the
aforementioned acidic phosphoric acid esters.

[0044] As chlorinated phosphoric acid esters there may be mentioned
tris(dichloropropyl) phosphate, tris(chloroethyl) phosphate,

15 tris(chlorophenyl) phosphate and polyoxyalkylene bis[di(chloroalkyl)]
phosphate. ~ As phosphorous acid esters there may be mentioned
dibutyl phosphite, dipentyl phosphite, dihexyl phosphite, diheptyl
phosphite, dioctyl phosphite, dinonyl phosphite, didecyl phosphite,
diundecyl phosphite, didodecyl phosphite, dioleyl phosphite, diphenyl

20 phosphite, dicresyl phosphite, tributyl phosphite, tripentyl 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.

25 [0045] When the refrigerating machine oil and the working fluid

composition for a refrigerating machine of the invention contains such
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sesqui terpenes such as farnesene, farnesol, nerolidol, juvenile hornone,
humul ene, caryophyl | ene, el enen, cadinol, cadinene and tutin, _diterpenes
such as geranyl geraniol, phytol, abietic acid, pinaradiene, dEMQBQ?’TQO
taxol, abietic acid and pimaric acid, sestaterpenes such as 20

geranyl farnesene, triterpenes such as squal ene, linonin, canelliagenin,
hopane and | anosterol, and tetraterpenes such as carotenoids. [0047]
Preferred anong these terpene conpounds are nonoterpengs, sesquiterpenes
and di t er perphnsphiorus s@ﬁﬁppﬂédﬁeg& BBOSRNGRYS e COPHY COTHRAL alSf HOhesene
(3,7,11-tri et hyl dodeca-1, 3, 6, 10-tetraene) and/or 25 (3-farnesene

(7, 11- di met hyartigulastyyrastdetedodunais, praferablye (b91tePngvies mad amoye
preferred. According to the invention, a single type o 17 FPO8-Q003-00
ter pene conpreherably 062-3s@ Wit drasedoen ithe te 1Hﬂ¢1¢g-qﬂsﬂ/f[ﬂ'éf eraling

conbi nation. [0048] There are no particular restrictions on, the content of
terpene conmachine oih (thegotaliweight afithg base pilandall ofithe Eﬂh\&@)ti , but it
is 5 preferabli/ 0.001-10 m % nore preferablg@0.0l-S wt % and even nore

pref efabl y osinglestypesobphesphorus kompound mayghe used alene ef tvgeommarg

machine oil. A terpene conpound content of less than 0.001 wt%w Il tend to
result in anmayshe Gsad encombmatiomg ef fect on the thermal and cheni cal
stability, while a content of greater than 10 wt% W |l tend to 1Q result in

i nsuf fi ci ent[0046r])i The yefrigerating meachioe cikand ke sworking faiid gompesitionki ng
fluid composition for a refrigerating nmachine according to the invention is
preferably sfireatredrigerating mdchiine vafi then inventiert anayrealso ssantapr @ddeded range
based on the total weight of the refrigerating machine oi|l. 15 [0049] In
order to furtdipené¢ opmpoandseor erthet improwdtharmal smdochemicabstahility.
refrigerating machine oil and the working fluid conmposition for a

10 A "terpene compound" according to the invention is a compound
obtained by polymerization of isoprene or a derivative thereof, and
isoprene 2-8mers are preferably used. As terpene compounds there
may be mentioned, specifically, monoterpenes such as geraniol, nerol,
linalool, citrals (including geranial), citronellol, menthol, limonene,

15 terpinerol, carvone, ionone, thujone, camphor and borneol,
sesquiterpenes such as farnesene, farnesol, nerolidol, juvenile hormone,
humulene, caryophyllene, elemen, cadinol, cadinene and tutin,
diterpenes such as geranylgeraniol, phytol, abietic acid, pimaradiene,
daphnetoxin, taxol, abietic acid and pimaric acid, sestaterpenes such as

20 geranylfarnesene, triterpenes such as squalene, limonin, camelliagenin,

hopane and lanosterol, and tetraterpenes such as carotenoids.
[0047] Preferred among these terpene compounds are monoterpenes,
sesquiterpenes and diterpenes, with sesquiterpenes being more preferred
and o-farnesene’ (3,7,11-trimethyldodeca-1,3,6,10-tetraene) and/or

25 B-farnesene (7,11-dimethyl-3-methylidenedodeca-1,6,10-triene) being

especially preferred. According to the invention, a single type of
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refrigerating machi ne according to the invention, they nmay contain one or
nore epoxy conpounds sel ected from anong phenyl gl ycidyl ether-type epox
conpounds, al kyl gl ycidyl ether-type epoxy 20 conpounds, glycidﬁ Qﬁﬁéﬂﬁbe
epoxy conpounds, allyloxirane conpounds, al kyl oxirane conpounds, alicyclic
epoxy conpounds, epoxidized fatty acid nonoesters and epoxi di zed vegetabl e
oils. [0050] Specific exanples of phenylglycidyl ether-type epoxy conpounds
i ncl ude phenyl glycidyl ethers and al kyl phenyl glycidyl 25 ethers, An

al kyl pheny! gbspengy¢ompbandimayrte nsed alpne, DIGWEDT WORG MY Agpdsehifbng whi ch
preferred exanples with 1 Ca-Clo al kyl group 18 FP08-0003-00 i nclude

n- butyl phemyombingtiody! ether, i-butyl phenyl glycidyl ether, sec-butyl phenyl
gl ycidyl ether, tert-butylphenyl glycidyl ether, entyl pheny| gl ycidyl

et her, hexy{06d8] Therei aiyel net particulaprestpictions otgnﬁ@i eyntent Koy terPERG/| pheny!
glyci dyl ether, nonylphenyl glycidyl ether 5 and decyphenyl glycidyl ether.
[0051]  Specidompewadsylirthofredtiggtatimgy niadhine tohk of tthp dnagsiapn, buhds

i ncl ude decyl glycidyl ether, undecyl glycidyl ether, dodecyl glycidyl
ether5 tri dgsyferabjyc 000 1-40nhet%s, traorepeeieraliyyQi0dyd wtteand exeatm@reexy|

gl ycidyl ether, neopentylglycol diglycidyl ether, 10 . .

trinethyl ol psrefierably ig05-3 oo chdsed, opethieatatgt wweight afetheagefyigeagtingt her

1, 6- hexanedi ol diglycidyl ether, sorbitol polyglycidyl ether, .

pol yal kyl eneglaghirie oidnogi yerpene ceontypoursh dopteiny aifdgssstiag 9001 wilrgwildi dy
ether. [0052] As specific exanples of glycidyl ester-type epoxy conpounds
15 there maytepd ferehdndd abényuifigentdynpesviagseffeck pngtheitbgrmalsasds and

al kenyl gl yci dyl esters, anong which preferred exanpl es include

gl yci dyl - 2, 2cKlimRiastasititanwhile, a eontenyof pesaterathen b0 ywildywilhdend 40e

10 result in insufficient lubricity. The content of terpene compounds in
the working fluid composition for a refrigerating machine according to
the invention is preferably selected so as to fall within the
aforementioned preferred range based on the total weight of the
refrigerating machine oil.

15 [0049] In order to further improve the thermal and chemical stability of
the refrigerating machine oil and the working fluid composition for a
refrigerating machine according to the invention, they may contain one
or more epoxy compounds selected from among phenylglycidyl
ether-type epoxy compounds, alkylglycidyl ether-type epoxy

20 compounds, glycidyl ester-type epoxy compounds, allyloxirane
compounds, alkyloxirane compounds, alicyclic epoxy compounds,
epoxidized fatty acid monoesters and epoxidized vegetable oils.

[0050] Specific examples of phenylglycidyl ether-type epoxy
compounds include phenyl glycidyl ethers and alkylphenyl glycidyl

25 ethers. An alkylphenylglycidyl ether is one having 1-3 C;-C,3 alkyl
groups, among which preferred examples with 1 Cs-Cyo alkyl group
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and gl yci dyl nethacryiate. [ 0053] Specific exanples of allyloxirane
conpounds include 20 1,2-epoxystyrene and al kyl -1, 2-epoxystyrenes. [0054]
Speci fi c exanpl es of al kyl oxi rane conpounds include 1, 2-epoxy g%ﬁgﬁ
1, 2- epoxypent ane, 1, 2-epoxyhexane, 1, 2-epoxyheptane, 1, 2-epox Q93-00
1, 2- epoxynonane, 1, 2-epoxydecane, 1, 2-epoxyundecane, 1, 2-epoxydodecane, 25
1, 2-epoxytri decane, 1, 2-epoxytetradecane, 1, 2-epoxypentadecane,
1, 2- epoxyhexadecane, 1, 2-epoxyhept adecane, 1,1, 2-epoxyoct adecane, 19
FP0O8- 0003-00 2-epoxynonadecane and 1, 2- epoxyei cosane. . [ 0055] .Specific
exanpl es of iaclusec m-bufopheryimmyeidy] i eibende lliylzslﬁlsﬁé&ygg’&ﬂ L
1, 2- epoxycycl opent ane, 3, 4-epoxycycl ohexyl net hyl - 3, 4- eppxy | ohexane
car boxyl at e,ses-butylphenyd poglyeydyloneibare Bt @Hi&b‘ﬁféﬁ gf)ymggff ether,
exo- 2, 3- epoxynor bomane, = bi s(3, 4- epoxy- 6- net hyl cy.cl ophexyl met h adi pat e,
2- ( 7- oxabi cypensylphenybiglzerdyd-sther,shexydpheny QAYQEHP@PQGL ﬁ%ﬂ&%w | o] 4
. 1. 0] heptane, 4-(1'-nmethyl epoxyethyl)-1, 2-epoxy-2-nethyl cycl phexape and
4- epoxyet hyl glyeiiyd pether,y ottytiplend. gb@lﬂﬁos’d]erspé‘ayﬂﬁ'@féﬂa&lﬁFEgﬁo‘Ft?’@F)oxi di zed
fatty acid nonoesters include esters of epoxidized Cl12-C20 fatty acids and
Cl- C&5 al cohaird decylpbanykglycidyl ethephenol s. Mbst preferably used are butyl,
hexyl, benzyl, cyclohexyl, methoxyethyl, octyl, phenyl and butyl phenyl
esters of ejddHldtSpedificacexampley 0087] alkpydci ghY@l&Janﬁﬂéﬂf'WPeepéRPHYzed
veget abl e oils include epoxy conEounds of vegetable ojls sy q as, soybean
oi I, linseedcaripornds includesdedybi glycidydsathen, enadeeyl a&hﬁyf)f hedhelpoxy
conpounds are phenyl gl yci dyl ) ) i

dodecyl glycidyl ether, tridecyl glycidyl ether, tetradecyl glycidyl ether,

2-ethylhexyl glycidyl ether, neopentylglycol diglycidyl ether,
10 trimethylolpropanetriglycidyl ether, pentaerythritol tetraglycidyl ether,

1,6-hexanediol  diglycidyl ether, sorbitol polyglycidyl ether,

polyalkyleneglycol monoglycidyl ether and polyalkyleneglycol

diglycidyl ether.

[0052] As specific examples of glycidyl ester-type epoxy compounds
15 there may be mentioned phenylglycidyl esters, alkylglycidyl esters and

alkenylglycidyl esters, among which preferred examples include

glycidyl-2,2-dimethyl octanoate, glycidyl benzoate, glycidyl acrylate

and glycidyl methacrylate.

[0053] Specific examples of allyloxirane compounds include
20 1,2-epoxystyrene and alkyl-1,2-epoxystyrenes.

[0054] Specific examples of alkyloxirane compounds include

1,2-epoxybutane, 1,2-epoxypentane, 1,2-epoxyhexane,

1,2-epoxyheptane, 1,2-epoxyoctane, 1,2-epoxynonane,

1,2-epoxydecane, 1,2-epoxyundecane, 1,2-epoxydodecane,
25 1,2-epoxytridecane,  1,2-epoxytetradecane,  1,2-epoxypentadecane,

1,2-epoxyhexadecane, 1,2-epoxybeptadecane, 1,1,2-epoxyoctadecane,
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et her-type epoxy conpounds, glycidyl ester-type epoxy conpounds, 20
alicyclic epoxy conpounds and epoxidized fatty acid nonoesters. Mre
preferred anong these are phenyl glycidyl ether-type epoxy conB&@880034H0
gl ycidyl ester-type epoxy conpounds, wi th phenyl glycidyl ether,

but yl phenyl gl ycidyl ether, alkylglycidyl ester or mxtures thereof being
especially preferred. 25 [0059] Wen the refrigerating nmachine oil and the
working fluid conposition for a refrigerating nmachine according to the

i nvention 2DepfRpBondlizane andohfegpoxysieosasigoxy conpounds, the epoxy
conpound content is not particularly restricted but is preferably 0.1-5.0
wt % and nor 0651 Speific @xammles wodh bhswdlion eppsyt sompeRadmht Inglidee
refrigerating machine oil. A single type of epoxy compound nmay be used

al one, or tvig2epoxyoyclchexapepe used in conbi nati ds-epoBgoyclopestanss to
further increase the performance of the refrigerating machine oil and the
wor ki ng f | uilj4egppnaiyclahexyimethyled drepoxydyajohenaie ne acceatiorylal,t he

i nvention, conventionally known refrigerating machine oil additives may be

i ncl fled as bis(k4sapoxycislahexyhinethyljadipateych adupi,Jespapmasbamanss

menti oned phenol - based antioxi dants such as di-tert-butyl-p-cresol and
bi sphenol A bis(8,decpmsel-methydeycdahexybmnethyljadipdateny| - a- napht hyl ami ne and
N, N- di (2- napht hyl) - p- phenyl enedi am ne, anti-wear agents such as zinc

di t hi ophos pmévomhicﬁmiefpd ehepe 3aghspsrof i3 dioxarie-b31-fAjeedbpeyelpi4 ns 15

and sul fur conpounds, oiliness agents such as fatty acids, silicone-based

and ot her type3jheptams,i ogitimetindeposyethpl)al ,2-epaty-Zamiethylayelohexeneh as

benzotri azol es,” viscosity index inprovers, pour point depressants,

i Simbeepomemt ekt e o il s o ve s

10 [0056] Specific examples of epoxidized fatty acid monoesters include
esters of epoxidized Cy,-Cy fatty acids and C;-Cj alcohols or phenols or
alkylphenols. =~ Most preferably used are butyl, hexyl, benzyl,
cyclohexyl, methoxyethyl, octyl, phenyl and butylphenyl esters of
epoxystearic acid.

15 [0057] Specific examples of epoxidized vegetable oils include epoxy
compounds of vegetable oils such as soybean oil, linseed oil and
cottonseed oil.

[0058] Preferred among these epoxy compounds are phenylglycidyl
ether-type epoxy compounds, glycidyl ester-type epoxy compounds,

20 alicyclic epoxy compounds and epoxidized fatly acid monoesters.
More preferred among these are phenylglycidyl ether-type epoxy
compounds and glycidyl ester-type epoxy compounds, with phenyl
glycidyl ether, butylphenyl glycidyl ether, alkylglycidyl ester or
mixtures thereof being especially preferred.

25 [0059] When the refrigerating machine oil and the working fluid

composition for a refrigerating machine according to the invention
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20 particular restrictions on the content of such additives, but it is
preferably no greater than 10 wt % and nore preferably no greater than 5 w%
based on the total weight of the refrigerating nachine oil. [0@@8-3993“00

ki nematic viscosity of the refrigerating nmachine oil of the invention is
not particularly restricted, but the kinematic viscosity at 25 40Cis
preferably 3-1000 m®2/s, nore preferably 4-500 mR/s and nost preferably
5-400 mm®/s. The kinematic viscosity at 100C is 21 FP08-0003-0Q preferably
1- 100 M/ s condaimsr $195r epexybtamposndsnthes epprpesqmpREnd ot QEnt 889K vity of
the refrigerating nmachine oil according to the invention is also_not

par ti cul ar | ypartisularly eestripted but isrpreerably 04 -6.0cwtYoand pporgpraferably; er |

nore preferably 1.0 x 1013 S2-cmor greater and 5 nost preferahly 1.0 x 1014
Sam or gr eat@?-2.0i wit¥ebasad pnaheitotal weighd ofpthepraftigerating maghiag 10l e
required for use in hernetic type refrigerating machine devices. According
to the i nvenAisingle type of epexyestmspoundymay be Haed alore,n@mENP < BX¥¥8rdi ng t o
JIS C 2101, "Testing nethods of electrical insulating oils", at 25C 10
[0063F The nmiaythe wsarbint eombiriatidre refrigerating machine oil of the
invention is not particularly restricted but is preferably no greater than
200 ppm nor 00603 fkr etder toofiythextimcreaserthequerfprmance abdhe peigaraing no
greater than 50 ppm based on the total weight of the refrigerating mnachine
oi | . A | owermachsrteurcil camt d¢he working rfbaidf compasition efgoianrefitgaratingf ect on
the thermal/chem cal stability and electrical insulating properties of the
refri gerat i nmachide aecarding & tee imvéntidmrconyentiongHil knbwn et frigaratingng

machi nes. [0064] The acid value of the refrigerating machine oil of the

i nvention imaghsie olt agditivies uhay Ilbe imduded taschedessariyn oAsexamplps efent
corrosion of 20 netals used in the refrigerating nmachine device or pipings,
and 10 or dersuch 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-di(2-naphthyl)-p-phenylenediamine, anti-wear agents such as zinc
dithiophosphate, extreme-pressure agents such as chlorinated paraffins
15 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, pour point depressants,
detergent dispersants and the like. A single type of additive may be
used alone, or two or more may be used in combination. There are no
20 particular restrictions on the content of such additives, but it is
preferably no greater than 10 wt% and more preferably no greater than 5
wt% based on the total weight of the refrigerating machine oil.
[0061] The kinematic viscosity of the refrigerating machine oil of the
invention is not particularly restricted, but the kinematic viscosity at
25 40°C is preferably 3-1000 mm?/s, more preferably 4-500 mm?/s and
most preferably 5-400 mm?’/s. The kinematic viscosity at 100°C is
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to prevent deconposition of the ester oil in the refrigerating machi

for a fluoropropene refrigerant according to the invention, it
preferably no greater than 0.1 ngKOH g and nore preferably no

0. 05 ngKOH g. According to the invention, the acid value is the 25 v

measured based on JI'S K2501, "Petrol eum products and |lubricants -

Determ nation of neutralization nunber”. 22 FP08-0003-00 [0065] The

content of the refrigerating machine oil of the Lnvention is not
BralK 2560

parti cul ar | prefesablyci-800 mg /s angrmere pr

{AR {Ser mal and c

stability of the refrigeratin chine oil _for fl uor,qpropene refr
y ool ol gl shadRhachr aseo

accor di ng t ¢0062] iThesyelusee serIstivify &

ihe sefigaraing sma rging

preferably no greater than 100 ppm and re preferably no greate t
ppm Accor ditagﬁcanvmlwm%akspdmt paaracuba%émﬂﬂéﬁtedi, %%P@%@Y%Q%
based on JIS K2272, "Crude oil and petrol eumprodygts - Deternm nati
and sul f at ed (55 €2cry eoageatete mexer prgdetablyigl -Ret nithe (dicm @ greatsr,

used together 10 with a fluoropyraopene refrigerant and/or, a . .
trifldoroi odoost pmferahlyéflr.ﬂg%rlgﬁ{ ,d?@ndox BECatoF. ki Hagh| m&mlam%
refrigerating machine of the invention conprjses a fluoropropene.
refri gerant propertiesawill tisnallprhbs egonesdhioreusediny hefanetie typseelrigeratyes

for the

trifluoroi odnachinendeviets.i gAcsordiagdedhednventiony theevalume regjsiyity 1s
conprising a fluoropropene refrigerant and trifl uoroiodonethane

refri ger ant .theovsiTe Mmessared adcondingpitopHve G & 10 1ge! Bostingraethads: 6f

with 3-5

10

15

20

25

fluorine atoms, anobng which one or mixtures of two or nore
20 anong 1, xl8¢t3ical mmﬂaﬁngmksg;
1, 3,3,3-tetraf | uoropropene (HFC- 1234ze)

atpdWdC.( ETC- 1225ye) ,

[0063] The moisture content of thezfe?ﬁigéfétilfgt rn?;éﬁi%reogirlogte r}:lele
invention is not particularly restricted but is preferably no greater than
200 ppm, more preferably no greater than 100 ppm and most preferably
no greater than 50 ppm based on the total weight of the refrigerating
machine oil. A lower moisture content is desired from the viewpoint
of effect on the thermal/chemical stability and electrical insulating
properties of the refrigerating machine oil, especially for use in sealed
refrigerating machines.

[0064] The acid value of the refrigerating machine oil of the invention
is also not particularly restricted, but in order to prevent corrosion of
metals used in the refrigerating machine device or pipings, and in order
to prevent decomposition of the ester oil in the refrigerating machine oil
for a fluoropropene refrigerant according to the invention, it is
preferably no greater than 0.1 mgKOH/g and more preferably no greater
than 0.05 mgKOH/g. According to the invention, the acid value is the

value measured based on JIS K2501, "Petroleum products and

lubricants - Determination of neutralization number".
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(I FCG-1234y1), 1,2,3,3 -tetrafl uoropropene (HFCL234ye) and
3,3,3-trifluoropropene (HFC- 1243zf) are preferred. Fromthe viewoint of
refrigerant properties, it is preferred to use one or nore 25 FROUK-0003+90m
anong HFC- 1225ye, HFC- 1234ze and HFC-1234yf. [0068] The refrigerant used
for the invention may also be a refrigerant 23 FP08-0003-00 m xture
conprising a fluoropropene refrigerant and a trifluoroi odonet hane
refrigerant with another refrigerant. As other refrig rafn s .there may be
menti oned H{B0P&] rikreasthcontent @fithe sefrigeratingrmaghing @ﬁfor '%@r@ﬁ?%tlgﬂch as
perfluoroethers, and natural refrigerants 5 including dinethyl ether,

ammoni a, hyds duwetr pariicudady testnicted, bpbasoprdes toFmcredse the shemnalhard nay be
menti oned Cl1-C3 and preferably Cl-C2 hydrofluygrocarbons. As specific

exanpl es t hethermiggl stabilitnof dhedrefrigerasingraashiee Qu-ton2) luprepmopsnenet hane
(HFC-23), pentafluoroethane (HFC,125), 1,1,2,2-tetrafl uoroethane (HFC 134),
10 1, 1, 1, xefisgerant accortingite theimversion and inhibit generatondiotlidgaett

(HFC- 143a), 1, 1-difluoroethane (HFC 152a), fluoroethane (HFC-161), 1, 1,
1,2, 333, 3 - Hemrefenably moogreaser Hrem 200<ppm and more peferaklyane @ealstopane
(HFCG-236ea), 1,1,1, 3,3, 3-hexafl uoropropane, (HFC 236fa), 15,

1,1, 1, 3, 3- pethanf 3@ ppopr opacerdinpdotss mveation, the ash Tonterinsatheuw@lbBut ane
(HFCG-365 nfc), as well as m xtures of two or nore thereof Thesge

refri ger ant smeaguted bagedbpn ASIK2272,cCaade adbandi pgtroleumepiadusése of use

and the required performance, but as preferred exanples there may be
ment i oned HADeB2mihatien offashatdoulfatenash'HFC- 134a al one; HFC- 125 al one;
HFC- 134al HFC-32 = 60-80 w % 40-20 wt % mi xture; HFC 32/ HFC- 125 = 40-70
Wt % 60- 30 wt fA066]XThe aefiif@ating machinel olaof the invention - wsodviogethett ur e;
10 with a fluoropropene refrigerant and/or a trifluoroiodomethane
refrigerant, and the working fluid composition for a refrigerating
machine of the invention comprises a fluoropropene refrigerant and/or a
trifluoroiodomethane refrigerant.  The refrigerant used for the
invention may consist of either a fluoropropene refrigerant or
15 trifluoroiodomethane refrigerant alone, or it may be a refrigerant
mixture comprising a fluoropropene refrigerant  and
trifluoroiodomethane refrigerant.
[0067] Preferred fluoropropene refrigerants are fluoropropenes with 3-5
fluorine atoms, among which one or mixtures of two or more from
20 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 ~ (HFC1234ye)  and
3,3,3-trifluoropropene (HFC-1243zf) are preferred. From the
viewpoint of refrigerant properties, it is preferred to use one or more

25 selected from among HFC-1225ye, HFC-1234ze and HFC-1234yf.

[0068] The refrigerant used for the invention may also be a refrigerant
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HFC- 134a/ HFC- 32/ HFC- 125 = 60 wt % 30 wt % 10 wt % mi xt ur e;

HFC- 134a/ HFC- 32/ HFC- 125 = 40-70 wt % 15-35 wt % 5- 40 wt % 25 mi xt ; m

HFC- 1251 HFC- 134a/ HFC-143a = 35-55 % 1-15 w % 40-60 wt % mi xtﬂi’g.s' -00
specifically, there may be nentioned 24 FP08-0003-00 HFC 134a/HFC- 32 =

70/ 30 wto/o m xture; HFC 32/ HFC- 125 = 60/ 40 wt % mi xture; HFC 32/ HFC- 125 =
50/ 50 wt % mi xture (R410A); HFC 32/ HFC-125 = 45/55 wt % mi xture (R410B);

HFC- 125/ HFC-143a = 50/ 50, wt % m xturg (R507C); HFC:g%;ﬁ/ | | FC- 125/ HFC- 134a = 5
30/ 10/ 60 wt PaiFEeUr e CORMEILNE 1- 17C- 1DUPIGREOPEUS = EEATBETAB w3 ni @ ure
(RA07C); HFC-32/ HFC- 125/ HFC- 1343 = 25/ 15/,60 wt% ni xture ( R407E):.,and

HFC- 125/ BFCt Hnereiodomeshare sefmgsrants withyanather (fﬂﬁ@& b e%)dtRQr

saturat ed hydrof | uorocarbons anpng HFC refri nts, there 10 ar referred
one or ni xt seBtgerantsydhere rfﬁaﬁngél E@fﬁwmrﬁﬁgﬁﬁsﬁl@rﬁpﬁ%r Simor

(HFC- 32), pentaf] uoroethane (HFC-125), 1,1, 2 2-tetrafluoroethane (HFC- 134),
1, 1, 1, 2-t etherrbasadoeafrigazants speh asperfluoraethers, ahdoaatiEsLeHgeras )
fluoroethane (I FG161), ~ 1, 1, 1,2, 3,3, 3-heptafl uoropyopane (HFC 227ea), 15
1,1, B 2, 3, 3ineluging dimethid athey, anuneses ){Cﬁ'oﬁéifbﬂnsla,né{,glegﬂﬁ‘l’rexaf | uor opr opane
(HFC-236fa), 1, 1, 1,3,3 -pentafl uoropropane (HFC- 245f aéqla

1,1, 1, 3, 3- pdAPAH] Ubs oBRGneefrigerants s thete)  mayd ber grentien eago(?m angd
refrigerant properties there are especially preferred HFC; 32, HFC- 125, 20
HFC- 134a, Epeefsrahlyfy-Gi kydreffuamocarome aAs speofiagsamples;theradnay
hydrocarbon refrigerants there are preferred saturated _hydr bons havi ng
from 3 to 5 teanbentienashdiflnoramethansc(HEC-32) @ﬁu@mﬂm@e I‘i@:t her e
may be nentioned. net hane, etﬂk—% ene, et hane

pentafluoroethane C-125), 1,1,2,2-tetrafluoroethane (HFC-134),
10 1,1,1,2-tetrafluoroethane (HFC-134a), 1,1,1-trifluoroethane
(HFC-143a), 1,1-difluoroethane (HFC-152a), fluoroethane (HFC-161),
1,1,1,2,3,3,3-heptafluoropropane (HFC-227ea),
1,1,1,2,3,3-hexafluoropropane (HFC-236ea),
1,1,1,3,3,3-hexafluoropropane (HFC-236fa),
15 1,1,1,3,3-pentafluoropropane (HFC-245fa) and

1,1,1,3,3-pentafluorobutane (HFC-365 mfc), as well as mixtures of two
or more thereof. These refrigerants may be appropriately selected
depending on the purpose of use and the required performance, but as
preferred examples there may be mentioned HFC-32 alone; HFC-23
20 alone; HFC-134a alone; HFC-125 alone; HFC-134a/HFC-32 = 60-80
Wi%/40-20 wt% mixture; HFC-32/HFC-125 = 40-70 wt%/60-30 wt%
mixture: HFC-125/HFC-143a = 40-60 wt%/60-40 wt% mixture;
HFC-134a/HFC-32/HFC-125 = 60 wt%/30 wt%/10 wt% mixture;
HFC-134a/HFC-32/HFC-125 = 40-70 wt%/15-35 wit%/5-40 wt%
25 mixture; and HFC-125/HFC-134a/HFC-143a = 35-55 wt%/1-15
Wt%/40-60 wt% mixture. More specifically, there may be mentioned
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propyl ene, propane, cycl opropane, n-butane, isobutane, cyclobutane, 25

nmet hyl cycl opr opane, 2-nethyl but ane, n-pentane, and m xtures of e
of the foregoing. Preferred anong these are refrigerants that gﬂ%@bﬂﬂﬁé

FP08- 0003-00 gases at 25C, 1 atnosphere, such as propane, n-butane,
| sobut ane, 2-nethyl butane, and m xtures thereof. [0072] As specific exanples
of fluorinated ether-based refrigerants there may be nentioned BYE-134p,

e sarmy, REELReECe s bl gt A0
pupoee o 5PN HEE PG e T Bobh ik, RAAR o
el S 5% S ATl LB R
ioronronene ey ot Ahece bty T EE SO SR SRRETL ()
e urgt e GRS AR AR AT coe e LB gplo <

(T) dor oot veney L ooceRl s Kyl nefen el g e oeran
e comiicine elChSErant AL ot fel derst (B (e gl ggient

20 an azeotropic mxture so long as it has the properties required as a
refri gerant,ﬁﬁmlf?lﬁgdfhﬂ%)ng rati o of both conponents is preferably

1: 99-99: 1 and nore. preferab :95-95: 5. [0075] Also, . when the refrigerant
used for thefqmw&awgt%d ﬁaram qun&moggc% refrigerants; igeant (A
and refrigerant (B), the refrigerant

10 are preferred one or mixtures of two or more selected from among

difluoromethane (HFC-32), pentafluoroethane (HFC-125),
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),
15 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) and

1,1,1,3,3-pentafluorobutane (HFC-365 mfc), and from the viewpoint of

refrigerant properties there are especially preferred HFC-32, HFC-125,
20 HFC-134a, HFC-152a and mixtures of HFC-32 and HFC-134a.

[0071] As hydrocarbon refrigerants there are preferred saturated

hydrocarbons having from 3 to 5 carbon atoms in the molecule, and as

specific examples there may be mentioned methane, ethylene, ethane,

propylene, propane, cyclopropane, n-butane, isobutane, cyclobutane,
25 methylcyclopropane, 2-methylbutane, n-pentane, and mixtures of two or

more of the foregoing. Preferred among these are refrigerants that are

25



25 m xture may further contain an HFC refrigerant other than the
fl uoropropene refrigerant or the saturated hydrofl uorocarbon,

FP08- 0003-00 fluorinated ether-based refrigerant such as a pef?P§g‘?%%§1%’r
or a natural refrigerant such as a hydrocarbon other than a saturated
hydrocarbon having from3 to 5 carbon atons in the nol ecule, or anmoni a.

[ 0076] The refrlgeratlng machine oil of the invention will normally be 5

;d ggiiti%r e a%%‘il%fl Ay ! t%?ﬁ#*%ﬂl /Ebyfatf. FS0DHEER, D ooene
[ ant ~an a, tri [
i u??. Bic ah@bﬁaa;beaﬁpﬁﬁli}?&ﬁii%e%@z ons o the ixing proportion of

e refriger nmachi_ne- oi t i on, or
?gfﬁrgepa)r(llt gnz?ﬁg%srv\:)rg % Seﬁ Hﬁg%fﬁbﬁ‘e g%ql ﬁgﬁ@ chi ne
acc](c)rdl Blg tﬁ“?‘i‘?e MWen ?oﬂn ﬁf}n? e % ’atﬂ:ﬁgjlz#éﬁ# ngﬁgﬁ g ent is
re a = rt
?“'eH‘. gfgtéfthfﬁo% n:gﬁ@%‘ﬁf% gﬁﬁﬁﬁﬁ%ﬁmﬁh?ﬁ?ﬂ%ﬁ ﬁ?r%?%z e
E: 31;] (rj : g:a(r) at i HSFEE%H F{F]ﬁgg@ 3’2&?0{)‘#’ h}#Ef @%5'1’ Bﬁge%é”ﬁl a%iqﬁile

ner

hor et oy gk ol tESe RehigbRg '“ep%“#aep?‘q@%%é SRR abbendbB o2« 20
condi ti oner The refri eratla ITB.ChI n Cfeand t he wor Ki ng fluid

gorrpos![ t Ib?n the PUEPESE P lB%ﬁ"ﬁ‘cl f ‘to the invention may also
e suitably ool.i n d f t h

fLeezer s, db@ggﬂ %&8/ F}é‘? %Pgég%r(é@g ‘gﬁtdg RN W?%eé/é'ﬁ %E%Cm nes,
e i

component selected from among fluoropropene refrigerants (hereinafter

referred to as "refrigerant (A)") and at least one component selected
from among saturated hydrofluorocarbon, saturated hydrocarbon having
from 3 to 5 carbon atoms in the molecule, dimethyl ether, carbon
15 dioxide,  bis(trifluoromethyl)sulfide =~ and  trifluoroiodomethane
refrigerants (hereinafter referred to as "refrigerant (B)").
[0074] When the refrigerant used for the invention is a refrigerant
mixture comprising refrigerant (A) and refrigerant (B), the refrigerant
mixture is preferably an azeotropic mixture, but it is not necessary to be
20 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.
[0075] Also, when the refrigerant used for the invention is a refrigerant
mixture comprising refrigerant (A) and refrigerant (B), the refrigerant
25 mixture may further contain an HFC refrigerant other than the

fluoropropene refrigerant or the saturated hydrofluorocarbon, a
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machi ne according to the invention nay al so be suitably used in devices 27
FPO8- 0003-00 wth centrifugal conpressors. Exanples [0078] T 8 t 0

i nvention will now be explained in greater detail based on ex é@ Qﬁd)
conparati ve exanples, with the understanding 5 that these exanples are in no
way |imtative on the invention. [0079] [Exanples 1-11 and Conparative
Exanpl es 1-4] For Exanples 1-11 and Conparative Exanples 1-4, refrigerating

roperti os drmiefiFARkERayE| PABRRRCH LA, A herbRpTSeEb it o fofral
neopent y1 a5 iseerat SHRh; & 3 hydfRRgen ek IhaL £hnbrfed Y gKRARGnoc! € A
Lo 1 o SRR SRR, S nfon BRURS 1 R RS R RRROBELY *
T L e A N e
(i o rat oy B dilag oo Y IETORELE O prSiphitinbdo oo
35/65) Base 6 Boratiie., mastane pdbldo; FomBhsiiadh ot E&ﬁﬁ{‘ﬂ#lﬁi w;e P
o St o) e e A & PR PaE Al .,
> = 75/25) refrigerant mixture. There are no particular restrictions on the mixing
proportion of the refrigerating machine oil and the refrigerant in the
10 composition, or on the mixing proportion of the refrigerating machine
oil and the refrigerant in the working fluid composition for a
refrigerating machine according to the invention, but the refrigerating
machine 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
15 the refrigerant.
[0077] The refrigerating machine oil and the working fluid composition
for a refrigerating machine of the invention is preferably used in an air
conditioner or refrigerating machine with a reciprocating or rotating
hermetic type compressor, or in an open or hermetic type automobile air
20 conditioner. The refrigerating machine oil and the -working fluid
composition for a refrigerating machine according to the invention may
also be suitably used in cooling devices of dehumidifiers, water heaters,
freezers, cold storage/refrigerated warehouses, automatic vending
machines, showcases, chemical plants and the like. The refrigerating

25 machine oil and the working fluid composition for a refrigerating

machine according to the invention may also be suitably used in devices
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28 FP08-0003-00 Base oil 9: Ester of fatty acid m xture of n-heptanoic acid
and 3,5,5-trinethyl hexanoic acid (mxing ratio (nolar ratio): 15/85) and

pentaerythritol Base oil 10: Ester of fatty acid m xture of nj;a ? m\}md
and 5 3,5,5-trinethyl hexanoic acid (mxing ratio (nolar ratio g %;
pentaerythritol /di pentaerythritol = 50/50 nolar ratio. Base oil 11: Ester of
fatty acid m xture of n-pentanoic acid, n-heptanoic acid and
3,5,5-trinmethyl hexanoic acid (mxing ratio (molar ratio): 10/40/50) and

pent aer yt hrlvgg]]l1 éﬂuﬁ%%%f Ebf?pl’gssﬁter of n-heptanoic acid and

pentaerythrit ase Ester of fatty acid m xture of n-pentanoic

aci d, n-hept i’% SaC| d and 3,5,5-trinethyl hexanoic acid (mxing ratio
(ol ar rati o; e/‘10/ 45) and pent aerythrl tol Base oil 14: Naphthenic

mneral ol | gfrgnag, ' e [ROEAROARAIPRE) O b BRIRER 8 brehbe PO L] Each

of the refr| ger I ne 0| obt ali es 11 and Conparative

[0085] (Rt ey it CAERAS %H??%Byfﬁé uat%ﬁlﬁﬁsza“ﬂ.@zﬁtﬁgvéf%éﬂ 2o cedur e
outliqed in th eﬁ?% %ﬁ%ﬁ?@ﬁ'f[‘i’él\vé}yhﬁﬁﬁhvé\@ﬁ Rdin ‘t{aﬁﬁ "Refrigerating

Machine QO |s rrgerating na ne oil was conbined

i 1 uor 0 Sﬁom?ﬁi‘?"ﬂ?{rﬁ% %ng Iﬂkea&tﬁvéﬁ?ﬁ@?é@“‘ﬁ”°pr°pe”e e

2,3,3, 3- %ﬁﬁﬁ; 130
observedt\i}weﬁier T B%fe;lle%lr g}nlb an(ghp erefri gergfé%nﬁa4 } V\rrllajlfual |y
di ssol ved at Q&lm@h&lﬁ XUl Préfdted Qg Base?ils 1-15 listed below. The

properties of the obtained refrigerating machine oils are shown in
10 Tables 1-3.
[0080] (Base oils)

Base oil 1: Ester of 2-ethylhexanoic acid and neopentyl glycol
Base oil 2: Ester of 2-ethylhexanoic acid and trimethylolpropane
Base oil 3: Ester of 2-ethylhexanoic acid and pentaerythritol
15 Base oil 4: Ester of fatty acid mixture of 2-ethylhexanoic acid and
3,5,5-trimethylhexanoic acid (mixing ratio (molar ratio): 50/50) and
pentaerythritol
Base oil 5: Ester of fatty acid mixture of 2-ethylhexanoic acid and
3,5,5-trimethylhexancic acid (mixing ratio (molar ratio): 50/50) and
20 dipentaerythritol
Base oil 6: Mixture of base oil 1 and base oil 3 (mixing ratio (weight
ratio): base oil 1/base o0il 3 = 35/65)
Base oil 7: Mixture of base oil 1 and base oil 4 (mixing ratio (weight
ratio): base oil 1/base oil 4 = 25/75)
25 Base oil 8: Mixture of base oil 4 and base oil 5 (mixing ratio (weight

ratio): base oil 4/base oil 5 = 75/25)
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FP08-0003-00 Tables 1-3. In Tables 1-3, "conpatible" nmeans that the

refrigerant and the refrigerating machine oil nutually dissolv ) _
"separated" neans that the refrigerant and the refrigerating ﬁ@m’iggo&qo

separated into two layers. 5 [0083] (Refrigerant conpatibility eval uation
2) Follow ng the procedure outlined in "Refrigerant Conpatibility Test
Met hod" under "Refrigerating Machine G Is" of JIS-K-2211, 2 g of

5,655 5?35 ?te:E A Gbpropnsl B J2Y MEW ohtiRedl Bfpbheptangic agid and o 1o
hown 1n Tapgs et REAGE Rt Gl ABCGNNER, R0l 1 I BATY 2 N

and the ref ré&% ' " chine oil nutually dissolved, and "separated" neans
that the refifiger and the refrigerating machine oil separated into two

ordcedur o oubtrocl | 100 e J5TTARY JOBF rhbnlee G Hahogadle, did ey 1e
Col ors: Lo, s Sanifuntifufieahitc fuid Trfhl 7 \iol? ARIE): S5) Haeht=TH
o L A T2 20 Lo
{110 100 Bl 855 06k APTATEM L RSB i SRAEDIAF
Lesting. A0t en Nt o5t e ASTMERISE, S NS LG LR TSP
cval it o6 aCEBRU58) 454 BeUERAB Rl "0, Crarge, I catal et color ves
FP081§003- 9% a5e oil 12: Ester of n-heptanoic acid and pentaerythritol

Base oil 13: Ester of fatty acid mixture of n-pentanoic acid, n-heptanoic

acid and 3,5,5-trimethylhexanoic acid (mixing ratio (molar ratio):

45/10/45) and pentaerythritol

Base oil 14: Naphthenic mineral oil

15 Base oil 15: Polypropyleneglycol monomethyl ether
[0081] Each of the refrigerating machine oils obtained in Examples
1-11 and Comparative Examples 1-4 was subjected to an evaluation test
in the following manner.

[0082] (Refrigerant compatibility evaluation 1)

20 Following the procedure outlined in "Refrigerant Compatibility Test
Method" under "Refrigerating Machine Oils" of JIS-K-2211, 2 g of
refrigerating machine oil was combined with 18 g of a refrigerant
mixture of 2,3,3,3-tetrafluoropropene and trifluoroiodomethane {mixing
ratio (weight ratio): 2,3,3,3-tetrafluoropropene/triflucroiodomethane =

25 70/30), and it was observed whether the refrigerant and the refrigerating

machine oil mutually dissolved at 0°C. The results are shown in
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was made as "no change", "no gl oss" or "blackening". The

results

n Tables 1-3. [0085] (Thermal/chem cal stability ev tJ
he procedure outlined in JIS-K-2211, 1 g of a refriggpgt'pﬁgs'ﬁ?
prepared to a noisture content of no greater than 10 ppm
(initial ASTMcolor : LO.5) and 1 g of 2,3,3,3-tetrafl uoropropene we

a glass tube together with a catalyst (iron, copper and

B 78 oo B TR BT SoPapSRer pibasriPol e PPN AR
8 Seaferrt R R Rnk i tuefE AhadtFls, IE 4ffed dBe
U R 0 i Al BerrighPactild ShacIfIRRER! 305G Al By
i &5 Wed ie WW y~UUUBUUUW-DNVOOOU .aZ
AR8) s teesatsomii ity YhahBion Dzzu 2720 calo b 00
I%éﬁ(')Wang the procedure outlined in "Refrigerant Compatibility Test
Method" under "Refrigerating Machine Oils" of JIS-K-2211, 2 g of
refrigerating machine o0il was combined with 18 g of
2,3,3,3-tetrafluoropropene, and it was observed whether the refrigerant
and the refrigerating machine oil mutually dissolved at 0°C. The
results are shown in Tables 1-3. In Tables 1-3, "compatible" means
that the refrigerant and the refrigerating machine oil mutually dissolved,
and "separated" means that the refrigerant and the refrigerating machine
oil separated into two layers.
[0084] (Thermal/chemical stability evaluation 1)
Following the procedure outlined in JIS-K-2211, 1 g of a refrigerating
machine oil prepared to a moisture content of no greater than 10 ppm
(initial ASTM color : L0.5) and 1 g of a refrigerant mixture of
2,3,3,3~tetrafluoropropene and trifluoroiodomethane (mixing ratio
(weight ratio): 2,3,3,3-tetrafluoropropene/trifluoroiodomethane = 70/30)
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 refrigerating machine oil
and the change in catalyst color were evaluated. The ASTM color was
evaluated according to ASTM D156. The change in catalyst color was

determined by visual observation of the outer appearance, and
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results are shown in Tables 1-3.

[0085] (Thermal/chemical stability evaluation 2)

Following the procedure outlined in JIS-K-2211, 1 g of a refrigerating
machine oil prepared to a moisture content of no greater than 10 ppm
(initial ASTM color : L0.5) 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 refrigerating machine oil
composition and the change in catalyst color were evaluated. The
ASTM color was evaluated according to ASTM D156. The change in
catalyst color was determined by visual observation of the outer
appearance, and evaluation was made as "no change", "no gloss" or

"blackening". The results are shown in Tables 1-3.

[0086] [Table 1]
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[0087] [Table 2] 32 FP08-0003-00 Exanple 7 Exanple 8 Exanple 9 Exanple 10
Exanpl e 11 Base oil No. 7 8 9 10 11 Kinenmatic viscosity at 40?@@6@%3&0’55
83.8 74.2 67.5 44.3 Kinematic viscosity at 100C (im2/s) 5.4 9. : .

6.83 Proportion of C5-C9 fatty acids anong constituent fatty acids of ester
(rmol %9 100 100 100 100 100 Proportion of Cs-Cs branched fatty acids anong
constituent 100 100 85 45 60 fatty acids of ester (nol% Proportion of Cs

or lower straight chain fatty acids anong constituent 0 0 0 0 10 fatty
aci ds of est|el | gey ) i 14 t, Cofpay i bl e Conpati bl e
Conpati bl e Qaifpg 50 L1.5 L1.5
Ther mal (ASTM|D ange No gl oss No
glhoss st abifls|t, : 2nge NoNochﬁng_eNo
change appdamna 0 Cclig Tange change
Refri gerant |¢X b ighy b Ie Conpati bl e
Conpat i bl e %ﬂl |2 © & &l The S Y AST™ D156)
/ chenical & No oJIEdsE M6 glahss stability 2
Cat al yst Fe Higo4 A E4EHge H6-ange appear ance Al
No change Nc?’ch dlge T%%‘IE%% %%
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[0087] [Table 2]
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[0088] [Table 3] 33 FP08-0003-00 Conparative Conparative Conparative
Conparative Exanple 1 Exanple 2 Exanple 3 Exanple 4 Base oil No. 12 13 14
15 Kinematic viscosity at 40C (m2/s) 21.8 33.2 56.1 50.2 Ki .0003- 0
viscosity at 100C (nmmR/s) 4.7 5.8 5.9 9.9 Proportion of Cs-C9 fatty aci
anong constituent fatty acids of ester (nmol% 100 100 - Proportion of Cs- C9
branched fatty acids anong constituent fatty acids of 0 45 ester (nol%
Proportion of Cs or |ower straight chain fatty acids anong constituent 0 45

- - fatty acids.of ester (nplo) Refrigerant co tibility 1 Comatible Com
atible Se anated Comatihl e  ASTExasgl & [Exampi8) [Exgmpled  {Expmppled0 [Framnledd||/
(ASTMVD156) dPreanildlal C Catalyst W7No gl offs No gl%ss Bl #8keni ngil ni ng
stability 1 |[BenBlicatkeniani°Bnatykedl.ng Bl Bekeni nff4.Bl ack &isng earaijce No
change W ¢ icBlsasilyanioorg roh’ackeni ng Ref r| epant cofgzati bi lé.sy 2 $epar at ed
Conp i bl e SeR&habAR CLQ MRdiddinng JASTM co“c))r b LO.5 L0.5 LO.I% Thennal /
(ASTMDL56) (b GHdsNoes@! @as) ¥ gl osE™No chiifye No[@hange |1%at al yst
stability 2 E&oﬁ‘ﬁfnc&ft}’éﬁraﬂﬂf{edg' OSSINOTafige No—¢iange
fatty acids among constituent 100 100 85 45 60
fatty acids of ester (mol%)
Proportion of Cs or lower straight-
chain fatty acids among constituent |0 0 0 0 10
fatty acids of ester (mol%)
Refrigerant compatibility 1 |Compatible |Compatible JCompatible jCompatible JCompatible
ASTM color L0.5 L0.5 L1.0 LL5 LLS
Thermal  |(ASTM D156)
/chemical Cu No change [No change [No change [No gloss No gloss
5 ty appearance e No change [No change {Nochange [No change [No change
I Al No change |No change |No change [No change JNo change
Refrigerant compatibility 2 Compatible {Compatible |Compatible |Compatible |Compatible
ASTM color L0.5 L0.5 1.0.5 10.5 L0.5
Thermal  |(ASTM D156)
/chemical Cu No change |No change [No change INo gloss No gloss
tabiliy 2 |Catalyst
stability appearance Fe No change [No change {Nochange |No change [No change
Al No change |No change [|No change |No change [No change

[0088] [Table 3]
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appearance Al No change No change No change No change
seen by the results in Tables 1-3,
Exanpl es 1-11, when used with a fl uoropropene

[0089] As clearly

the refrigerati ng machi ne FP(?S 9503 00
refrigerant and™a

trifluoroi odonet hane refrigerant, exhibited excellent 5 refrigerant
conpatibility and thermal/chem cal stability. Industrial Applicability
[ 0090] The present invention is useful as a refrigerating machine oil and a
wor ki ng fl uifd conposition t0 De useg ] 0H! oying a
fl uor ogr opene re;nr)i gerant and/or a %OmPTrgwrér%TOomagE&‘% %r‘][g) %% t&frafager an%/. 34
FPCB- 0003- 0Q0——CLALMS 1A vorking f -@Pkri ZEPY & 1 8&ratli ng
machi ne chdBaer®Nezed by conprisinfi2an estHB of a pdl yvhydrilts al condl and a
fatty acid VikinBmaicWcdstly dtabtymadsyl [29.8cont eps.20f 5015600 nol 602 C5- 49
oy anched { AT R B0 ! A ) ) NS YAl
strai ght - chg= e €6+ H—40—relSe—ard
fl uoroproperB""P‘é’F‘i”i @f'ghﬁa%??ﬂiﬁé?lo% qb@domet \ane refdigerant.f 2. A
wor ki ng f | uilepngtisuanbiaity scisls of gster gnal%) i gerati hg nmachi e according to |10 claim
1, charact erpg, 161“) tch Eb edF}ﬁlchyhyF“ c alcphol 1s pentaeryfhritol [and/or
di pentaeryt R rEl r!g d COI’T’pO>ItI0n fér a refirjigerating
machi ne accqr ‘fE , char act p |5| zed by containing at Ileast one
conponent eé&f?%}é’ fromam)ncn 1 3. B 3-tetrbfluoroplopene add 15
2,3,3,3-tet ra,fo m@m@m@@er@@mgﬂﬂe f] uoropropene refigerant.] 4. A wgrking
fluid corrposbﬁa;,ggmf&{dsgmg,@fcgﬂsgﬁg@tl g machi hg according to |any one |of
clains 1 to ﬁtty%&&ro?&tté?'tdﬁl?? by confai ni ng

Refrigerant compatibility 1 Compatible |Compatible |Separated [Compatible

ASTM color

Thermal/ [(ASTM D156) L4.0 L4.0 D8.0 D8.0

chemical Catalyst Cu Nogloss [Nogloss [Blackening }Blackening

stability 1 sppearance Fe Blackening |Blackening |Blackening [Blackening

Al No change |No change |Blackening |Blackening
Refrigerant compatibility 2 Separated |Compatible |Separated ]Compatible
ASTM color

Thermal/  [(ASTM D156) 105 10.5 L0.5 10.5

chemical Catalyst Cu Nogloss  |No gloss No change {No change

stability 2 appearance Fe No gloss  [No gloss No change [No change

Al No change [No change [No change [No change

5

10

[0089] As clearly seen by the results in Tables 1-3, the refrigerating

machine oils of Examples 1-11, when used with a fluoropropene

refrigerant and a trifluoroiodomethane refrigerant, exhibited excellent

refrigerant compatibility and thermal/chemical stability.

Industrial Applicability

[0090] The present invention is useful as a refrigerating machine oil and

a working fluid composition to be used in a refrigerating machine

employing a fluoropropene refrigerant and/or a trifluoroiodomethane

refrigerant.
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10 claim 1, characterized in that the polyhydric alcohol is pentaerythritol

and/or dipentaerythritol.
3. A working fluid composition for a refrigerating machine according to
claim 1 or 2, characterized by containing at least one component
selected from among 1,3,3,3-tetrafluoropropene and
15 2,3,3,3-tetrafluoropropene as the fluoropropene refrigerant.
4. A working fluid composition for a refrigerating machine according to
any one of claims 1 to 3, characterized by containing
at least one fluoropropene refrigerant, and
at least one component selected from among saturated
20 hydrofluorocarbon, saturated hydrocarbon having from 3 to 5 carbon
atoms i1n the molecule, dimethyl ether, carbon dioxide,
bis(trifluoromethyl)sulfide and trifluoroiodomethane refrigerants.
5. A working fluid composition for a refrigerating machine according to
claim 4, characterized in that
25 the fluoropropene refrigerant is at least one selected from among

1,2,3,3,3-pentafluoropropene, 1,3,3,3-tetrafluoropropene,
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2,3,3,3-tetrafluoropropene, 1,2,3,3-tetrafluoropropene and

3,3,3-trifluoropropene,

the saturated hydrofluorocarbon is at least one selected from among

difluoromethane, pentafluoroethane, 1,1,2,2-tetrafluoroethane,

5 1,1,1,2-tetrafluoroethane, 1,1-difluoroethane, fluoroethane,

1,1,1,2,3,3,3-heptafluoropropane, 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 |

the saturated hydrocarbon refrigerant having from 3 to 5 carbon atoms
10 in the molecule is at least one selected from among propane, n-butane,

isobutane, 2-methylbutane and n-pentane.

6. A refrigerating machine oil characterized by comprising an ester of a

polyhydric alcohol and a fatty acid with a Cs-C, fatty acid content of

50-100 mol%, a Cs-Cy branched fatty acid content of at least 30 mol%
15 and a Cs or lower straight-chain fatty acid content of no greater than 40

mol%, and by being used with a fluoropropene refrigerant and/or a

trifluoroiodomethane refrigerant.

7. A refrigerating machine oil according to claim 6, characterized in that

the polyhydric alcohol is pentaerythritol and/or dipentaerythritol.
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