*FP08- 0003- 00 DESCRI PTI ON REFRI GERATOR O L AND WORKI NG FLUI D

COMPCSI Tl ON FOR REFRI GERATOR Techni cal Field 5[0001] The present
invention relates to a refrigerating nachine oil and to a workin

fluid conposition for a refrigerating nachi ne. Background Arthﬂgdﬁ](B-OO
In Iight 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 | uorocarbons) that have been used as refrigerants

in conventional refrigerating machi ﬁﬁdﬁcome nore stringent,

and HFCs (hydrofl uorocarbons) ar eDEYR C use as substitute

refrigerants. C on, ol ] ]

al kyl benzene &égg?éb%ﬁpmr‘?&b W%%ﬂﬁ@é&@ﬁ@&l&ﬂﬁe
oi I s when CF?&H&%E&%@&@ e refrigerants, but since changing the
refrigerant t gerating machine oil used with it to
exhi bit unpregictable behavior in ternms of its conpatibility with the
refrigerant, ef “éqlﬁ@,‘,eﬁﬂi ssol ved viscosity with the refrigerant and

th / chem bilit it 20 h to d |

it orsnt rofPPBLE JReRIHHPRERIRT SBR (h § FoF B PSS AY and
Ex I f fri .at i hi ne: Qi t hat- haye b . I d f
fFC Tt 11 ger dRAPHUTE RSP RO BHi A P ieedBedRBbR, © ot umen:
1), esters (sge,Patent oE:ument 2), carbonic acid esters (see Patent
docunent 3) zﬁ%"'ﬁ)’%%*gr et hers (see Patent docunent 4). 25[0004]

HFC- 134a i s f 5 i ' QUL .ay.
refrigerant ﬂ@p ﬁgﬁ}‘é%!t %zﬂi?brézﬂg% ‘%f%inurc slb9§#§e%§ﬁg%%ehéss Ogrrll ote
ozone FP08-0Q03: t jan -ent | al (% i i
gl obal war m %g geoct%gl%tl a ’(%{%@Q{’%%o 0 te gé%%’??g??%&r?a{% Eraolfode.
It hagpt her ef e@ﬁ;ag. fﬂﬁ% | I r i t
can bzoused a@tg&%s |tu(t)§go¥q)r E@%&? ﬁ%[tgggg]&{éﬁ lﬁeghi&e%@gﬁ{%@
background i t; r ith® nsSin é;éb@%' ok n
for HFC 134a,mf ug?@%?%agéﬁg? e P?ger ant sé)%l ch dgr/%% \jﬁ]ec{rie/s 0 é%élgdnd
GAP, are nonflpERbihedesliucioBatRMERT 8k € comifgPehter ué® BECshBditutd
terns of their thernbdynam c prope?ti es, as aglmeasure of refrigerant
performance. (Efgsarafs al so been proposed the 10 use of refrigerant
m xtures of fluoropropene with saturated hydrofl uorocarbons,
saturated hydfoood] #drobaibond ofls oicB ko rhiraslboils adombkylbelzsme have
nol ecul e, di nfeqmﬁ)yp et her, carbon dioxide, bis(trifluoronmethyl)sulfide
or triisl uor oi betgpidfened ( feeufntaentefrigerativpt nipchinkd pilg06heAl EFCst ber e
have been proposed refrigerating nmachine oils thzé@-errpl oy m ner al
oi I's, al kyl beH{H(&sarertht yefrigeradtsnisut sinte ehdrpihe teg refeiplesant can cause
nmonoesters, diesters, polyol esters, phthalic acid esters, alkyl
et hers, ket onthe, refrigerating anachinst @i susquolwith riy| toetelbibit amgpredietdbie,
as refrigerating machine oils that can _be used with ..
behavior in terms of its compatibility with the refrigerant, lubricity,

Ds

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 HEC reﬁigefént that is routinely used as a

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



20f | uor opropene refrigerants or refrigérant m xtures of fluoropropene
and saturated hydrofluorocarbon, saturated hydrocarbofl having from3
to 5 carbon atons in the nolecule, dinethyl ether, carbon dioxide,

bi s(trifluoromethyl)sulfide or triftuoroi odonethane (see Patent
docunent 5 and Patent docunents 6 and 7). [Patent dqéﬁgpnt 1]
Japanese Unexam ned Patent Publication HEl No. 2502- 55@3ﬁ$atent
docunent 2] Japanese Unexam ned Patent Publication HE' No.

FP08- 0003- 00 03-200895 [Patent docunent 3] Japanese Unexani ned Patent

Publ i cation =217 . Pak o anese
Unexam ned ngﬁ' g\egﬂgﬁﬁ)& |n§l élt ?(%%P)BEF %S Ltgwg@gQBwf%g{‘%%méggumnt 5]
| nt er nat i onal ((BVB} hasalied da itklaestN@RAA6/M9AR0R Haaniphtfete bdtatnerin docunent
6] Japanese Patent, Publi.c | nspection . 2006-512426, 10[ Pat ent
Gocument 7T HESRASEF dnaPvabtin FeEaia o URb e S % b BaimnI et

Di scl osure ofgghqshnventi on Problens to be Solved by the Invention

[0007] In a refri ggrgati on system enpl oying a fl uoropropene
refrigefant [O0§5hAwl/light ftthist barkewiund dimbehheen pripebegiefaanee, ass

described in ent d ef k. I machi ne
oi | enpl oyeds“ﬁrr%{%I ereangéél%ﬁg;f%gﬁgglngg’sg‘é{ogég %“r“'n{‘?ﬁﬁgﬁéwg’& a .
hydr ocar bon hdieckry HwOB® dnd EWES aemohilifinalsie and pel epalphelleasre

gl ycol s, polyol este or, .pql yvi nyl, et.hers ich is used in HFCs.
Based on | nvEgERGRIS BRCER R AR HEBE fFer Bennoibans BOPRORR A2 & i s
not possi bl em%ﬁ%u?&&h@ﬁ‘%e?anhg&forhﬁﬂ&l. Tﬁére'hQJ_ 18 OiSded Plopfo St | bility and
thermal /chem cal stability by sinply applying conventional

refri gef@ti ngsenmehi mfrigerrat ysiduresr ofef Hyoyenrepans swith ssugtel and

HCFCs in t heg%%@ﬁ]&{l}?ca?@c%i %grgteﬁb&\&ﬁmg.@%hsefla@?? ?Jﬁlnoﬁ 9" lrbdie

Drawi ngs 25] isS therefore-an ect e present 1nvention,
whi ch has begnmaccomnplths hedolenulej ghtimethyk hetter.ci rcetbost adivaile, t o

provide a r eﬂfsfh%ﬁﬁoargﬁlgl%yl)sulﬁde or trifluorciodomethane (see Patent document

5).
15 [0006] Also, there have been proposed refrigerating machine oils that
“émploy  mineral  oils,  alkylbenzenes, poly g~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 having from 3 tp 5
carbon atoms in the molecule, dimethyl ether, carbon dioxide,
bis(trifiuoromethyl}sulfide or triffuoroiodomethane (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.,

2



FP08- 86003- 00 nachine oil and a working fluid conposition for a
refrigerating machi ne, which can achieve a high |evel of both
refrigerant conpatibility and thermal/chem cal stability in
refrigeration systens enploying fluoropropene refrigerants anliP88-(003-00
trifluoroi odonet hane refrigerants. 5Means for Sol ving the Probl ens
[0009] As a result of nuch diligent research directed toward

achi eving the object stated above, the present inventors have found

that by usin ag e@ er of a specific polyhydric al cohol, having a
specific fatty- %0 ii:orrposition, it is possible to obtain a

refrigerating _nachi,ne oil ing 10 sufficie heryal,. and Wcal
stability i n%l’ﬁf@néélﬂﬁv@é‘f@hgi\j%? S¢ %@5@1&5&?@%%‘?@%@%@ " a
trifluoroiod rﬂ%refrigerant, whi l e al so having sufficient

conpati bili tﬁ frigerants, and the invention has been conpl eted

upon, {11 11 185 08 SR Rl B RSB o,

characgeri ze éy ggg)ri sing an ester of a polyhydric al cohol and a
fatty acid with %1 -C9 fatty acid content of 50-100 nol % a C5-C9

ot rai ght - chailk et SRR 57 nfmaiond SHRIPAIOT NG FORIIRIG:

fl uor opr openg,J | 'ﬁerant and/or a trifluoroiodonet hane
20refri gerant. ] The invention further provides a refrigerating

machi ne oi | te'&%qe'y LS e -aﬁpslpg i

al cohol and b?get%?y (cii(%il leﬁt hsgn’géb%égga'%@ggi g)l%f(l)lr?t ent o?ﬁg%- cllgg
mol % a C5- A ﬁgﬂ?fatty acid content of at |east 30 nol % and a
C5 or |ower ngt%qigﬁt-c ain 25fatty acid content of no greater than 40
mol % 1gnd by [paidil YSQemuht *7; a]rtérerieRAC PebEcagb | Mol SWOZOUH/ D03 F90
trifluoroi odonet hane refrigefant. FP08-0003-00 [0012] The pol yhydric
al cohol conmpogimphlche ester th the refrigerating machine oil and the
wor ki ng fluid conposition for a refrigerating nachine according to

t he i nventi onDiseléxuebofahk Inpentionr yt hritol and/ or di pentaerythritol.
5[0013] The working fluid conposition for a refrigerating nmachine
accordi ng t o Piodlémy embe Golved by slee Envemtibinng f1 ui d conposition for a
refrigerating machine according to claiml1 or 2, characterized by
cont ai ni ng at[0084% tinane=frigeraiitensy tetheampldying m theenograpeiearedrigerant
tetrafl uoropropene and 2, 3, 3, 3-tetrafl uoropropene as the .

10f | udbopr opeared/oef ai tiflueroiodanethipng heefigerantg 49 udescobagodn t Patent or
a refrigerating nmachine of the invention al so prefiirably cont ai_ns at

| east one f| udowpnels e orask 7,dbe aningerating machine eil empleyed maysbe an
"refri t (A" d at | t Q | egted frqm, .
sat gﬁ ;?Zéaﬂydél&lhiwagm?su@r iis%sﬁﬁgﬁﬁ :&”ﬁgﬁe@%ﬁr&%ﬁw&@gﬁ lged in
carbon atons j e e, di et her ,, carpo oxi de .
o oA Sl S i
fri t nfetT FRdh pisd, SgePaird PR)DY o bY Jag RRESEh) |
{ﬁer:‘?e(r)?gpro ene, refniger nté-Ps pr ger ) I ope 3@ dpé)
from g‘:]ong 1, BIventprs, S@%Y%’%Fudt &Brg‘g{e%ﬁ?@%a@ 388?5&? r gfh@gg{r’%pgge
2,3, 3, 3- =12 3 2 : :
33 3 0ri 11 uoroHBs RN cBoRpariblfty” aid MERIARRERRCAPSRMIARC by gimply,

at | east one geheelLdohi oMM W rigerating 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



25di f I uoromnet hane, p-entafl uoro ethane, 1,1, 2, 2- tetrafl uoroet hane,
1,1,1,2-tetrafl uoroet hane, 1,1 difl uoroet hane, f| uoroet hane, 5

FP0O8- 0003- 00

1,1,1, 2,3, 3, 3-hepaaf | uoropropane, 1, 1, 1, 2, 3, 3- hexaf | uoroproparl«'?,:[,)08'0003'00
1,1,1,3,3,3 -hexafl uoropropane, 1, 1,1, 3,3 -pentafl uoropropaneand

1,1,1, 3, 3-pentaf | uor obut ane, and t hehydrocarbon having from3 to 5
carbon atons in the nolecule refrigerant is preferably at | east 5one

SRR MR DTN S T
present | e ion cn Bt el SLEAGS B FRSHLASCAbb P and
s Sl AT PO Bt cpploine
| oropr PN L 6 kAt AT DAkl 4 RhORETER Aol ke

enbodi gents qf ' ' ' be described in detail. [0018]
The refriger sl Brob i nvention is characterized by

comprising anofabPaLh ﬁgs.gfbgmg&i%%&?f&bmddi@e&éawm dchiieinga

Ch-C9 fatty a (5-C9 branched fatty acid
20 cont ent Ofthgtoﬂgéa%taéa APV BipesERt Rivehtorshaverfoualitthatby rqusirg ty
n

acid content © greater than 40 nol % and by being used with a

f 1 uor opr open fel QT 2Rpedfd/ PolyBydfit fdlechal] beoimt haspecifid fatgemneid .
[ 0019] The V\D%rlil%%g ?ﬁji dbcorrpolg??i gn for a refrig%aﬁiﬁg. machi ne_
according to ¢diapbdMen] itds gossible e obetin zetkitigerating mmchmeaoil duving of
a 25pol yhydric al cohol anda fatty acid with a C5-C9 fatty acid

contenp of S50sufleRniotérmal Gnd cHendioehetatiility yinachel copresencef ofita
| east 30 nol % 6

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-Cy fatty acid content of
50-100 mol%, a Cs-C, 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-Cs fatty acid content of 50-160 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 46 mol%, and by being used with a

fluoropropene refrigerant and/or a trifluoroiodomethane refrigerant.



FP0O8- 0003-00 and a C5 or |ower straight-chain fatty acid content of
no greater than 40 nol% with a fluoropropene refrigerant and/or &
trifluoroiodonmethane refrigerant. This includes a node wherein the
wor ki ng fluid conposition for a refrigerating nachine of the

i nvention conprises a 5refrigerating machine oil accdRH8A03e0d he
invention and a fluoropropene refrigerant and/or'a
trifluoroiodomethane refrigerant. [0020] The refrigerating machine
oil and the working fluid conposition for a refrigerating nachi ne

according to_the invention.c rise an ester of &a polyhydri.c al cohol
and a fatty 501G the ROl hYSFiccg Pl pmppras thi pe By 2 s¥getaGs o) % a
C5- 00 branchaghhl o1 Ak Ihe bl T loohPaStion Mol YofflineS o

| ower strai gﬁt-cﬁéai n ?gt '?y gg? ontlent Og% nologrgater i’?%grn 2 nol %
(her ei naf t ermadhier acdrding &s tHepimvgmiioneis tpeefemblyt pentaenythritdl emdjor [ 0021]
The proportign of C% fatty acids in the fatty acid of the polyol
ester of thePHRIRHRYS (hereinafter referred to as "constituent fatty
acid") %5 i 1 i ati 1160 bids:bdeafiSe Bh Aably

50- 100 iol %S[Orérgsr]qu? TRole 7 Y qdpdoic QY%Vgn}%géé.aﬂél?geﬁegggf Yy 90- 100
mol % and nostecadafpeto ey irveftiom ligamisbfa tavekigs-ftdd feantppsitiondfocant ent i s

| ess than 50 | % . the thermal /chem cal stapility and/or, t
refrigerant régolﬁ?éact'inﬁ! [GaeyIng; pCOHENg r‘FQu‘FlFF?:i it %n °ﬁﬁ‘@°@5‘ﬁ?‘£§@hce of a
f1 uor opr openg, 2l I it %ag tondNGY ornt rsy‘eueerﬁbﬁdgﬂ%hgan@,m -
refrigerant. [0022] The C5-C9 branched ftatty acid content of the
constituent te@mafluoremroperiesandt2,3,23stetraluoropepers asghe | oned above, and is
prefera%y ?ﬁ | east 40 ﬁ}égl% If the C5-C9 branched fatty acid content
i's | ess™t han “SECHBPH® il ef‘ﬂ’é‘_r mal / cheni cal stability and/or the
refrigerant BpeAMMRiwEiidg Muid donpRSitioN Foi 4 keHigdhtingmbbigne @pERSsence of
a fluoropropene refrigerant and/or a trifluoroi odonethane

ref ri ger ant .in7moign Goo3peleiatdp 2etains at GRsbend Buverppwpenrs yikigenRRli n fatty

acid content, of.the caonstjtuent fatt i reater t 40 mol %
e ment 1 oned GsBvHer ERAHAROrer bt R G el pLRef R pmedf: *Vr The
C5 or |owver sglebRbi@im 6MohS siaided 1aalreilwRodLbdns] S greater than 40

nol % the 5 thermal/chemcal stability and/or the refrigerant

conpati b¥lity wi | |-hydroparbons havirgfomy tond carbpn awasda thg mglecule,

{0b2asort algERAL | R91r oBAERCT Al AR IAE, RhOPLET
aci d, C5-C9 thffanehridnicttidny rafig@raund (HebeinditdrQefiredttoasghtfrigoaing fatty

acid 10 contents of the constituent fatty acid are satisfied, the
constituent Babty acid may include only branched fatty acids, or it

b i , i - chaj 3 ' hed fatt
ey ds. {00287 0TTd8 ety bR St BBAE ) BT Ner T LY
branchezly anefrigzeraap€B),fihe fRRréftopéncaiefiiferatais préftdbyy acilekst bhere my

be mentioned 15pentanoi c acid, hexanoic acid, heptanoic acig
oct anoi ¢ acis@lesi§d no@Moi camensy. 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-trifluoropropene, the saturated hydrofluorocarbon is preferably

at feast one selected from among

25  difluoromethane, p-entafluoro ethane, 1,1,2,2-
tetrafluoroethane, 1,1,1,2-tetrafluoroethane, 1, 1 -
difluoroethane, fluoroethane,

5



[ 0026] As specific C5-C9 branched fatty acids there nmay be nenti oned
branched pentanoi ¢ aci d, branched hexanoic acid, branched heptanoic ~
acid, branched octanoic acid and branched nonanoic acid. Mre 20
specifically, fatty acids branched at the a- and/or 3-position are
preferred, with 2-nethyl butanoic acid, 2-nethyl pent ak#i8-HO310

2- met hyl hexanoi ¢ acid, 2-ethyl pentanoic acid, 2-nethyl heptanoic acid,
2- et hyl hexanoi ¢ acid and 3,5, 5-tri net hyl hexanoi ¢ acid being
especially preferred and m xtures of 2-ethyl hexanoic acid and

253,5,5-tri %xanoi c.aci d bei ng nos r r.red 0027] As
evarml oe. of LA T RS REPSoREI o Cold Brdy SHieRALu PR
FPO8- 0003- 001,113, 3189dxaMudrbgropaist | tUEN3,Fpéivhasbpiopies € BN be

menti oned Cl0-C24 straight-chain fatty acids and CL0O-C24 branched
fatty aci ds.l,Mb3e3-ppasailucrobwtaye, anfethe nay be hyéocaband strai ght - chain

or branched ,decanqgi ¢ i.d, «straight-chain.aor branched.undecanoic
acid, 5 st rl'givé"r%t -%%ia% t8r sb?aéﬁ?:rﬂeaémﬁ%dgcgﬁo%ﬁ%gfed ;rgfyﬁg %‘PEHF -chain
or branched ﬁrefe%?agtqbgstaci d, straight-chain or branched
tetradecanoi'c acid, straight-chain or branched pentadecanoic acid,

st r ai gh®- chaing sslectsddien aaong raerananeibtage igobusanea L gnethylbatane or
branched hegatﬁ@decanoi c acid, straight-chain or branched octadecanoic

acid, strai né%%’it%

- “dr 10 branched nonadecanoi c aci d,

st rai ght - chagffe @lof BB RE8EHoRT COSanoi ¢ acid, straight-chain or
branched henei cosanoi c acid, strai t%ht -chain or branched docosanoic

aci d, strai dA1&@hAisnmsntipreshcheve: t the coassi vertiop &R B¥EVidEght - chai n

or Dr anched L8ILARSNAAG] thy L 09AH A6 BALYGKIL G £ conol

conposi ng the ster o ention1s préferably a

pol yhydig c abfieedtingirhdthned whyehr @xydchizghedpdgh [c082F boisredgahit C
exanpl es of di hydrjic al cohols ?di ol,s) there may be nentioned ethyl ene

gl ycol , 1, 3-9muakbiigy and thepglichgmicsl yaalplity 1n Teirigeration systems

1, 4- but anedi 2 b L Qe 2- 2 fadtdtbdometh

I 5- pent ancd i o7id  EhRHbner SRl ahclch PG R domethane

202- et hyl - 2-rofigeydntsl, 3- pr opanedi ol , 1, 7- hept anedi ol ,

2-met hyl - 2-pro -1, 3- propanediol , 2, 2-di.et hyl -1, 3- propanedi ol ,

1, 8- oct anediﬁﬂsfxi",@-s fonGAEgiRg Out thelnyeptpRdi ol , 1, 11- undecanedi ol ,

1, 12- doglec ag[@@liivglptrﬁfgﬂea BRbb i%%ntféftﬁpﬁgh%%@yﬁmm 88 aederibhd yakihis and

greater al coho re may be nentione ydric al cohols such as
25t ri met hyl dDetd] e, refrigvedting] odqhirepaihef theiimenbiph of tharzotejzed by

i - (pent aer ORFPE BRI oo lRgin HeoB ol ekt FRASBR A ycer i n
(glycerin2- 398¢ 80id Lortert (YOl AIEN6190) 2 GRED bidkh &OfRRY bR,

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-Cs fatty acid content of 50-
100 mol%, a Cs~-Cy branched fatty acid content of at least 30 mol%
6



sorbitol glycerin eondensation products, adonitol, arabitol, xylitol,
mannitol and the |like, saccharides such as xyl ose, arabinose, ribose,

5 rhamose, glucose, fructose, gal actose, nmam ose, sorbose and

cel | obi ose, and partial etherified forns thereof. O these, J£P08-0093-00
hi ndered al cohol s such as neopentyl glycol, trinethyl ol et hane,

tri nmet hyl ol propane, trinethyl ol butane, di-(trinethylol propane),
tri-(trinmethyl ol propane), pentaerythritol, di-(pentaerythritol) and

Dot e F, Lo BBl b S Bl BERET i R
PSS D R S
hyas biwt e 3 setrigeas 7 S H0AaPT £ AR, bR BETGRIGRE ui
ot oul ar v comaridh oD ANHIENRRhE' (Hatpiticot BE iRGRIRE Eomblises o,
stability. [t}gﬁ-gﬁ]re Ang a%hﬁ&e{iﬂ fahegﬁgggworﬂfe%ygﬁtfi&%mla ﬁﬁéz%gr&éenfehe

invention is an ‘ester o atty acids Sel'ected

from anong qugl?%éfgxté%d)@gﬁ@ﬂﬁ%@%%mgﬁ@hgﬁﬂm@ c acid,

2- met hyl hept an et hyl hexanol ¢ acid and

3,5,5-tri met {[?Qggr%%i r%gzgéergtigg a6l dndtthy vasikase Muld compositiomr e

pol yhydric a s sel om anong neopentyl glycol,

trimethyl ol etfﬁfa%ﬁﬁ%érﬁﬁhgmﬁh%@ Reddidg ioiielink ehtdon aﬁmgrise an ester
pentaerythritol and di-(péntaerythritol), nore 25preferably an ester
of a branchegyff apblylaeirid doeholagda dutty ldoitkavithi & (aeCql fattydaord content
3,5,5-trinethyl hexandic acid with one or nore polyhydric

FP08- §003- 00 ¢ft §04dI0s nestl/& ca &Ck-Ch chranctuat) fattpmeid wontgng cefl at least 30
trimet hyl ol propane, pentaerythritol and di-(pentaerythritol), and
nost pref er abmpl%naebadl; of lawen steaightichss apdmonggnigf no greater
2-et hyl hexanoi ¢ acid and 3,5, 5-trinethyl hexanoic acid with _—
pent aer yt hr | tthbnaﬁ@dﬁiol%ihdimnqﬁenr&m%ﬁ avipolyahester of thedgvention”).

T S o eppok oA bt ek AT oS
e ot B AR5 0
Nt
actd and oot A PRCRHRHLE 0% 00 SIRVSHRICH e praeiey SRR AT ¢
2 et byt pent andicS: Rertareots 1D0BRHG: ndh s GECRBNG 294 Soptentds osg then

id and 3,5, 5ytrimmsh Lev/acdh
one or more paPyire. SconarbaUBratical PRBNRT IR ouR gAY

trirnethyl ol e%{;ﬁgﬁgbgﬁrr@ﬂppé %?ﬁ%ﬁi’é}ﬁii{ltﬂhhofﬁ‘r%%ﬂ&e@ﬂcélﬁfa@%uoropro ene

pentaerythrit =(péntaerythrito preferably an ‘ester of

a 20 mxed f apdeigBEldH /B SibroRAoMetiRIerdfbbianaC ds sel ect ed
Xandl ¢ acl a

from anong he nd heptanoic acid as Straight-chain fatty
aci ds and Oneg@GZZ]UTH‘e f(;}LCy hranckeds tligcheid Eomentwbtbe constituent fatty
2- met hyl hexanoi ¢ acid, Z-ethyl pentanoic acid, 2-methyl heptanoic acid,
2- et hyl hexanohgidagi &t leag 3 mdli%s as medrtiodedxebwies andiisl preteratdy cideast
fatty acids, with one 25or nore polyhydric alcohols selected from
among pent aer YOhtrici%. aifcthei C¢t3nbeamched rfiattyl dcidacententis dessethan 30
preferably an ester of a mxed fatty FP08-0003-00 )

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.



acid conprising heptanoic acid as a straight-chain fatty acid and
3,5,5-trimethyl hexanoic acid as a branched fatty acid, wth one or

nore pol yhydric al cohols sel ected from anong pentaerythritol an&

di -(pentaerythritol). The straight-chain fatty acid and branc 8-0003-00
fatty 5 acid mxing ratio is preferably such that the proportion of
branched fatty acids is 30-100 nol % nore preferably 35-95 nol % and

nost preferably 40-95 nol %with respect to the total fatty acids.

cotor w it h o (B02E] dheofa 15 NGUPDAYTEIgHbEEAo A ool ATHRECOL! Mol
estor i {h aldonshtiens g oy o Bp cpach it ADimmbBRg RenRofigfBbEHE,
Dol erabl y. ndtey SuBEIRGH 79 BrVROE B RN o 1 MR Gei loyer
751 0053) The FERERGUAR | TGt B oy BRerbER P mgip e o

as thepo yol teaal SehtRl Y PEn BRI rclirall SORBRLTRY, SRR ™
single str uct@éﬁg@@@% FB%%E%%%SFJ [t GprBpeo reftid bt Whdlor a

different str ester” of the invention may be

an ester of o&m‘_{d}&aﬂg@e&ﬁ%ﬁgrﬁq e@pe Ppol yhydric al cohol, an ester of

two or nore fattiy aci one pol yhydric al cohol, an ester of one

fatty acid an ' Rbaditignsaforetiee Csaf, fatoy or
Eb(%’z\&in%i 158 @isPRley AfeErnenfbsah @baditiins sy fatty

nore fatty ac two”or nore polyhydric al cohols. O these,
particul arly gxgeld aTy blaRéhéd® ey adidramdofanatswer stiraight-ehain fatty acid
conpatibility wth'refrigerants ‘are 25exhi bited by pol yol esters
enmpl oyigng M xgshtbatst &f el Ssastidnehtefattecicid laye patisfidd, the eonstmept ifattyng
two or nore fatty acids in the ester nolecule. FP08-0003-00 [0035
There are no peidtmayliacludesonliychrancised fattshecidonor st may bhe portyes ©
ester of the invention in a refrigerating machine oil of the

i nvention, bustriight-chain fatyelcidranderanchedfty a¢iébudi ng lubricity,
refrigerant conpatibility, thermal/chem cal stability and el ectrical
insulating 5 [P@HdrThes-Chéattoatidamays bpsErihimbaiypr g@%@ﬁ“’go o
nore preferably at |least 70 wt% even _nore preferably at,|east .80 %
and nost pref spetifip &s~-Cesiraight-chay RBe S (1HET] d%/‘ay hei B}?Ptlgpewhe
refrigerating machine oil. [0036] The, refrjgerating machi ne oi.

the i n\ent i onPRBEANEENACEE, Tsxaneicr LI ofel] B}Cycﬂm‘gsto& ct?i(‘élh %hd
invention, or it may further contain a base oil other than the polyol
ester, and valﬂF’BE%O’&d’&i‘i-i ves. The working fluid conposition for a

refrigerating i ne of thed nventi I f WeR
base o1 1 ot helORARRASHDeBUIS, G tes piarCrd Bies a3 s bl Hay B bittiched
additives. In.the.expla I.-on i : &{@ds .
base oils ot h@r‘m? ﬁBgfq% ﬁe% Tg@ﬁ%ﬂgﬁcggéfgﬁéﬁ, g)?\)%{o th@mﬁ@@
additives are giye I [ afiSicr l28RY. at Migre
machi ne oil, é’%@it ﬁ%ﬁ-@g‘ﬁ&eﬁg@gﬁ ?%iecgean\gﬁ%%ﬁ%ﬁds&@% thlg e
refrigegating e f 1t O$rdnrrdane eefer ahtilors Blpssition t arebe
Wi t hi n§¢he pr esgggllr%gﬂyhn%gg ?;e)feaéi ?lkéé%l bel gw, gased on trhg I?g{ial
amount of 20r GrefepRip! i\DEh MEEAhétRy DiutandiO0 3l d A2 hasthyipdrsamtiberadiian
pol yol ester frt e invention there may be used hydrocarbon- based
oi I s incl udi Ny gidikylakxaadis, ackl,e?iethylptytanoi, acitk 2Hukfitéheptantiarassid,
al I cyl napht hal enes,” al kyl benzenes and the |ike, esteric base oils
other than polyethydhéemeiobcidhand ByfsSitrinretifylbasanoierasid bsing gapecially
esters containing only straight-chain fatty acids as constituent
fatty acids, airefrrat omamidc esniatwreand of i cylpthyleekanexy| i @caki d and
esters),

25 3,5,5-trimethylhexanoic acid being most preferred.

[0027] As examples of fatty acids other than Cs-Co fatty acids to be



FP08- 0003- 00 and oxygenscontai ning synthetic oils such as

pol ygl ycol s, polyvinyl ethers, ketones, polyphenyl ethers, silicones,
pol ysi | oxanes and perfl uoroethers. Anong the aforenentioned
oxygen-contai ning synthetic oils there are preferably used es¥Bg8-0003-00
ot her than pol yol esters of 5the invention, and polyglycols and

pol yvinyl ethers. [0038] If necessary, the refrigerating machi ne oil

of the invention may be used in a formthat further contains various

additives. In the expl anation which foll , the additi ecrht:e S
are given baé@@ludﬁdtlﬂéﬁ?di%sum @%faquiﬁqféfmﬁﬁg?eam W&@h' We-¥i |,
dth t ent f.th 10 cd j h firi t . '
Ui d composiaPatzgtab BHEr 455 SBH oceton SHRHHRL TR Hhr oRiP Fod

ified , ,based t he tofal .
For 1 gor at | ngDRREREE: Siere | Begopbe meptiered ot BRREMET or, breashed
ti t d | oad I Y] . it f ' ti
machi ne. of | SRGARE waFItE ng PR TaD: 0 dpos PIATShEc, LbECRIE 43, o
hi . Cat . . _
Phospitor s ooAvaN AR s U0 BogpeaRloR, BB, sEaRihaflor HraflHeL |

acid esters, .dl.c :ph (o] W oly-"oT |} t , | O$RRRTE @ el

esters, aci ditgﬁsg%‘goﬁgo%?g&amt@l@?t ‘g}ﬁgmﬂ{; bsllgp%lgé,mchl or idr?gltlg% dacld,

phosphori ¢ ack e 8t 2 RARSEREY At AneRs chdid, 20rdiseehain or
nds are esters o 0

phosphor us cornpo sphoric acid or phosphorous

acid with al ¢ t-cBhirdef byaidhedshépiadenahoic
[ 0040] As spﬁ?@#@e(g?g%égghgg%ﬁgégﬁ??c caci d esters therlg may be

mentioned tri aﬁﬁ&% lstrR Raire ort biapehéd | odeideepheice acid; i dteaight-chain or
phosphat e, 25triheptyl phosphate, trioctyl phosphate, trinonyl

phosphgt e, triydackéd Abasddtaheic doid unedght-chetin op haarechedrdidosimoyd acid,
phosphate, tritridecyl FP0O8-0003-00 phosphate, tritetradecyl

phosphat e, tritpdphtdednl mhdsmhehed bhendieasaody| agidos ptraight-chain or
tri hept adecyl phosphate, trioctadecyl phosphate, trioleyl phosphate,
tri phenyl phospighed docbsamdy|acphostyaightechaini oaybmmheért@@pmmg acid
cresyl di phenyl phosphate and xyl enyl di phenyl phosphate. 5 [0041] As
aci di ¢ phosphand straightichsinesrsbranehad teifacpsaneddefidned nonobutyl aci d

e Tl S Ao O B AL ke
Tonoddaccy! " aoWenpAD b FER Elak: A gLy Hbyd Sone) Yotk 6IpRADR! Btotps.
i A AR R AT
i gy e R e
e B
1 e o Ry pasinidl

di pent adecy!l di etyl aci osphat e, “di hept adecyl
aci d sphat e,.+fll,n6t | i hate and di ol eyl agiHeptanediol,
SRS R et j

phosphate. [0 phéds Ic acid esters there may be
mentioned tri thyl-2- 1-1,3-propanediol, 2,2-diethyl-1,3-propanediol,
20phosphor ot h?gltffll)aét g tr 1[‘)Oepr?ct yl pk?os%hor ot hionate, tri hex)gll P .
phosphor ot hi ongg-gctanedirilf y1 Shasmmedislhi oj1@tdodanediod) y1,11-undecanediol,
phosphor ot hi onat e, t ri nonyl phosphor ot hi onate, tri decyl ) .
phosphor ot hi onatZdodésiredivll pibthenitkeat hAssateific ¢ximigley lof trihydric and

greater alcohols there may be mentioned polyhydric alcohols such as

25 trimethylolethane, trimethylolpropane, trimethylolbutane,
di-(trimethylolpropane),  tri-(trimethylolpropane), ~ pentaerythritol,



phosphorot hionate, tritridecyl phosphorot hionate,tritetradecyl

25phosphor ot hi onate, tripentadecyl phosphorothionate, trihexadecyl
phosphor ot hi onate, triheptadecyl phosphorothionate, trioctadecyl

phosphor ot hi onat e, tri ol eyl phosphor ot hi onat e, t ri phenyl FP08-0003-00
phosphor ot hi onat e, tri cresyl phosphor ot hi onat e, tri xyl enyl

phosphor ot hi onat e, cr esyl di phenyl phosphor ot hi onat eand xyl enyl di phenyl
phosphorot hi onate. 5[0043] As ami ne salts of acidic phosphoric acid
esters there may be nentioned salts of am nes such as nethyl ai’ri ne,

et hyl ar ni ne, dir(ppytaanithdtolhut y%(ﬁﬂi’é@erﬁgmtf?ﬁam ycaigky | applyglycerin

heptyl am ne, octylamn di et hyl am ne,

arbutytan o Ghepone ! dramsFit el dmeibent B B
L butyi A msoTpitel Bl AORdenEAIGTL DIOCRe aipnitaby SRR, "Selitol
0094 e himaerritloend et sacasade, fuch BEPHARS Sraffidler GRS,
1 (ohchl o g opyGphozpials, eLstell LRk PIGSHIAES: bbose nd
e rent | oned GRbRigse. BESBAfid cPLBRRIRIOtRAAH, ¢ GP e, s SFY
R ooul * ohour iRk PHESRAN! Scfl O ¥ heBJARIN Bfcoks NomcHAIEMANES,
oaPhi i {PREAKIGRAREP T | SimEHENE ) OoP ik Bimeftylfitbpane),
Phoshhiter triifiieRiRipdbae), | pRAMELBARGD] UF (pédiaeifeititol | and

phosphpte, tr¢ {Fﬁ?ﬁé gﬂﬁﬁ@ I t greanghréfetetes Wstaphosgthi heopédtyl urgdgcalf
the a gve corrt!ygg nds r y al 1s)o be u gd. 25[0045] When thepre rig%?%ti ng

machine oil apfinétglolethisheg f1 ui q-iﬁﬁﬂ}gdellprggmé,or a reimeteiatbutape,
P

machi ne of the invention contains such -0003- 00 phosphorus

conpounds, tm?embagrﬁhﬂbm apdnpdi(pentaerytnitol)s aret mare i gueferted and
restricted but is preferably 0.01-5.0 wt % and nore preferabl iiﬂ
0.02-3.0 wt % hespeaityin t fptyeal; al wingthylalprapaser ef rpegdrenythrgiohnc hang
oil (the total weight of the base oil and all of the a%?itivea%d A
5singl e type di-(pentassithritel)corryst mpregyrefrsradsfor raprnexcsllenibygfolifs
may be used in conbination. %0046]_ The refrigerati ntg machi ne oi | a&d
the wdbki ng fstebityonyiuls peotaerythritol or mixed esters o pentaery’fﬁntol an

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



for a refrigerating machine of the invention may al so contain added

t erpene conpounds for further inproved thermal and chem cal

stability. 10 A "tetpene conpound” according to the invention is a
conpound obt ai ned by pol yneri zation of isoprene or a derivatiFR08-0003-00
thereof, and isoprene 2-8mers are preferably used. As terpene

conpounds there may be nentioned, specifically, nonoterpenes such as

geraniol, nerol, linalool, citrals (including geranial), citronellol,
ment hol , |inmonene, 15 terpinerol, carvone, ionone, thuj one, canphor
and bor neol , akedmls tsel dremchmeng’ arepatyl glyenls drimathylslpropane,

juvenil e hornmone, hunul ene, caryophyl|ene, elemen, cadinol, cadi nene

and tutin, dipentaseythsiteliand di-(pentaesythyaiolhiand mest praferabhy anjestergly,
pi mar adi ene, dapl nretoxin, taxol, abietig¢ acid eil?ﬁggl mar,i ¢ acjd,
sest at er penes sunixeds Taiger aAGids aCORMIHENG t r 21 %anQigchagyl | and

squal ene, linonin, canel|liagenin, hqgpane and | anosteraql,. and
t et r at er penes,ddcwimethythexeanii ds. aq18047[Wib} ef ep?@‘&%}ﬁ%ﬂbﬁt hegd/or

wth S8squi L ﬁ%%ﬁa%%e i @ﬁ%ﬁﬁﬁﬁéﬁ%ﬁﬁgﬁﬁﬁ@&ﬁ@f&ﬁ the Hixitig

3,7, 11-tri -1, 3, 6,.10- 2513-
R T RBO y
F e;ﬁgene cbrrpd'{}ﬂi?frﬁaob}éetﬁ@@ﬁ %pﬁw@eﬁno&ﬁcﬁf%ﬁ%%@ %@588'55@%&‘%?‘ ﬁi%

i ion. JOQ48] T i hatd

content of ”L ﬁ@ag%&ﬁ%&ﬁ?@ﬁ?é%rﬁa*%ﬂpééﬁ%?%ﬁﬁ%%ﬁ?ﬂgqﬂfﬁﬁﬁ?%e
i nvention, but it 4 y 0.001-10 wt% nore preferably
0.01-5 w % armete%hﬁf@-zb rog'?'g'r ably 0.05-3 wt % based on the total
o Folet v GUBHL AR PRl LSBT o
content "o qriaSTeBl, 3 <HRFITY nAREd HaRTlAR] B B e Y
lubricity. TheigoRtRRtedofrohfbRRMG KOMRRIN E8id, hephol® akidand loetahoic

conposition for a refrigerating machine according to the invention is

preferably seiggtfdsiesghSchain Ry aditibiandt dree af anerefittyoneidsobdated ed
range based on the total weight of the refrigerating machine oil.

15[ 0049] In ofrgar tembhpt h@rmetpylbeearidie t herdynl 2eethylfeatinat  acid,
stability of the refrigerating nmachine oil and the working fluid
conpogiti on f2imethytfeptamiat i ng ackdhi ne Zethplbéxemoio t he acidsent | ang
they may contain one or nore epoxy conpounds sel ected from anong
phenyl gl yci dy3,5¢5-twmetlyyibe:cpmiy acxhps brarched| fasty goyds, dyith amnieeor mpse
epoxy 20conpounds, glycidyl ester-type epoxy conpounds, allylo irgpe
conpounds, al pglybyidrieneatcohpliundslectad cyitome aperg cosppemas, glycol,

epoxi di zed fatty acid nonoesters and epoxi di zed vegetabl e oils.
[ 0050] Speci f ironethyhglethangs phenﬁﬂgﬁ%ib}’@}'ﬂ’m@@ﬁ%r-typetré‘é@ﬁwl@ﬁ’d’ﬁ%ﬂﬁads

Al | cyl pheny| gpsmRURIEIl Y S-gRETAGTHELoD, Fhere eXeimalyl i eaapeot 3
ameng ,’ZV(\)hi ch pIrn%‘(gér a‘crityeégi lcgr%pvr\{s}nr}g %)nglblg 1301%' lfz(i:t)f)l/ atids Relected 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



FP08- 0003-00 i ncl ude n-butyl phenyl glycidyl ether, i-butyl phenyl

gl ycidyl ether, sec-butyl phenyl glycidyl ether, tert-butyl phenyl

gl ycidyl ether, pentyl phenyl glycidyl ether, hexyl phenyl glycidy

et her, heptyl phenyl glycidyl ether, octyl phenyl glycidyl ethéFPOS(NNISOO
nonyl phenyl gl ycidyl ether 5and decyl phenyl glycidyl ether. [0051]

Speci fic exanples of alkyl glycidyl ether-type epoxy conpounds

I ncl ude decyl gl ycidyl ether, undecyl gl yci dyl ether, dodecyl

gl ycidyl ether, tridecyl egC|dyI et her, tetradecyl eg i dy her
2- et hyl hexyl agl@/cﬂquﬂ%lﬂge epianeise iyl(f gﬂ%/@oIStl'GIBg!t fc he'ilp1 ﬁld
trlnethylolpro anetr| I dyl th , ent hrital tetra yci d
ether, 1,6-héx ﬁwﬁemyam i or 2ohed falty 5@%'1’%939@%{1
pol yal | cyl eneg yco npg i dyl and poI aIker e col

di gl yci dyl e qli‘lﬁ%péeeﬂ%f CANBRE o /B tol, angh,

SF??% Sf’g‘éf’ﬁgﬂd 1 15@#&5471@0?@%%%%%@? 1 ety 2l B fﬂfgvl
benzoate, gl Jeryiing s Pty ahe iatdRh Moo bR inc R HRE,
201, 2- epoxystiiendsant Wk iol s B, SR S1E% ol g gmost
D epoxybut AEEASNABAS SEAPR aﬁ%‘ﬁ*f??bgs‘!o@ﬁsx‘%tﬁé fatty acids.

1, 2- epoxyhept gﬁg%]l fgggg&yl %%oﬂdfﬁg%ocﬁe“, n may be a partial ester

1, 2- epoxydec ecane epoxy odecane,

251, 2- epoxyt rdvﬂﬁcﬁnﬁoﬂtlc%l epoxyiq{ (ﬁ.g%:p:?oﬁqgl DS epfgdlyﬁ @68 nglcohol

1, 2- epoxyhexadecane, adeta adecane,

FP08- §§03- 00
?@ rénRRMNENA g)ﬂ(f/@}gﬂ n%ﬁﬁﬁé RORYREAASARGn, b QOBEIleEPestf i ¢

exanples of alicyclic ep ds include
1, 2- epoxycyclwithxansf thezhplioxyt ydupreaitaifed, or a mixture of a partial ester
3, 4- epoxycycl ohexyl met hy1- 3, 4- epoxycyclohexanecarboxylate
Shi s( 3, 4- epoxatey al @mﬁ?wtéfe‘sﬂ&ypbdu tiet aydrmey?, Brlapdx prefebatriyane greater
bi s( 3, 4- epoxy- 6- net hyl cycl ohexyl net hypadi pat e,
2- ( 7- oxabi cycthah4l 0l niKepY/g3eydn nsqrerpreferablyi naareatsy tharf 3] megKdg | o
[4 .1.01lheptane,
4- (1 -met hyl eqmimmshpte)fembbr npexgater thanhy mgKObligxane and
4- epoxyet hyl-1, 2- epoxycycl ohexane.
[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.
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10[ 0056] Specific exanpl es of epoxidized fatty acid nonoesters

i ncl ude esters of epoxidized Cl12-C20 fatty acids and Cl1-C8 al cohols
or phenols or allcyl phenols. Mst preferably used are butyl, hexgl,
benzyl, cycl ohexyl, nethoxyethyl, octyl, phenyl and butyl pheE®08-0003-00
esters of epoxystearic acid. 15[0057] Specific exanples of epoxidized
veget abl e oils include epoxy conpounds of vegetable oils such as
soybean oil, linseed oil and cottonseed oil. [0058] Preferred anong

t hese epoxy conpaounds are pheny]| glycidyl ether- e epox npownds,
ol ycr oyt est 08Epdherca %Fm@mﬁ@wbregéw;w Elif?e% fé@ﬁﬁ%mﬁxﬁand
epoxi di zed fatty acj d, nobngest.ers. re preferr.ed a hese,.

phenyl gl yci d?StCEP%élﬁ] H}]ﬁﬁm@lﬁd%f @é’(fj%gl e I&ﬂ%??ﬁﬁ@ﬁw&&‘%ﬁt}%’&m
epoxy conpounds, W e g et her y g

et her, all cyfel y&gg é@@@é‘%r P%&Q’f‘ﬁ?%%e t Hﬁ’é@%beﬁﬁ?%@pe%?%ﬁém
D e bbb . ARSI AR P B8 Al g
epoxy FompoudieRFHEe e Ot 153t Ry B WA TR Rerk b at
preferably 041- %

total weight l%q‘égﬁe‘%’éf ??%%@??Rgéiﬁa}ﬁ%?%y%a% .goimg/f)\r%ﬁoéﬁt ygeeg‘}aglggxy
conmpound may n 1R gﬁfrg ©drd i
conbi nat i on. #gﬁ%si%l \?fl[%r’?g'rs&{ gﬁ}/ﬁt}F?Eer |‘ﬁ reaggﬂfeﬁe e?dftglrgrrlélr?glennoﬁ‘
the refrigergfjng machine oil and the working fluid conposition for a
refrigerating nachine according to the invention, conventionally
known refri ggU@BS gTHERedpRrailg anséhihyesilnay the invehtidadmmay consist

necessary. exanpl es of © 10 such additives there may be nentioned
phenoj gbased gfrBxbHansstysl eftepdfdhetiavention,yor jt-mapsirthendontain a

bi sphenol A, amine-based antioxidants such as phenyl -a-napht hyl ani ne
and N, N-di ( 2-traphblly bihep- fuenyhe nselyelri ester, aanid -veemusagdditivesuchlles
zinc dithi ophosphate, extreme-pressure agents such as ch|orinated
paraffins 15yetkdng lifidrcompasition for airefngeratingenachivacd the inwentjon
acids, silicone-based and ot her tyges of antifoam ng a?ents, me%zﬂl

i nacti vati ng mggndlso futhemsontanx @t base oileether tharo dhe pofypiesster of the

i nprovers, pour point depressants, detergent dispersants.apd, the
like. A singliaveppencndveriouszdditiyese {rothe eamiwthslrwimél 1oy dheray
be used in conbination, There.are no_20particul ar restrictions o he
contedb of sueontemigiali thél’,as% gilsjothersthap gralyQlgsiers &féﬁ% é@‘é‘?nt’c%ﬂug 8%

o R ShOSDUML R ol 5 o5 U R 0l

PO T AECHRCEUTEECB E Shubli b it
3-1000. : - .

orf erably 3 1000, e SoRiAhCTE" Pl ANk B Bitin e

FPO8- 0003- 00 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 fatty acids as constituent

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

13



preferably 1-100 mm2/s and nore preferably 2-50 mm2/s. [0062] The
volune resistivity of the refrigerating machine oil according to the
invention is also not particularly restricted, but is preferably 1.0

x 1012 acmor greater, nore preferably 1.0 x 1013 acm or gredEBéséW@34n‘
5 nost preferably 1.0 x 1014 12.cmor greater. Hi gh. electrical
insulating properties wll usually be required for use in hernetic

type refrigerating machi ne devices. According to the invention, the

T e sl v ol 5L BB i
ot "par L1 cul SERGFS; okEPhEboPUIPRE prhaeanry Ry dadan oS gB '
NN S A M T R e

T P SRS IEORA AP v Ot e
for us% i% géﬁ&é’ﬁ"ﬁ%ﬁé@é%ﬁ g%lg%hgéds&%@gggﬁﬁe aé:i d \I?al ue 01}/

the ref ri ger aghag) iﬁggg%fgﬁ%@% thefriberafiPHdcihd &l BftheNiention may

particul arly 'n o prevent corrosion o

metal s used iy} tReqTHf i GHER! IAY ARGRE QNS CPartbus iaddfitifes. 2l the

order to prevent SECOI’I’DOSI'[IOI’I of the ester oil in the refrigerating

machi ne oil QoI anddORARIPRANSYY, the bdalth/é cainentsdirogiven bitsed on the

invention, it I's preferably no greater than 0.1 ngKOH g and nore

preferably noggilepbiht Wfahe Gefifparatisiirgachine @iljiand the dontents\ofithiese,
the acid value iIs t% 25val ueﬁ%asur ed based on HS K2501, "Petrol eum

produgps and édi‘hgbﬁélﬂ_ﬁsin Bes erafiipetting ohaokiner dhuidatdompositiorr ‘are
FP08- 0003-00 [0065] The ash content of the refrigerating nmachine oil
of the i nventji-n@feﬂablyneﬂemdt foc b awlthin det praferrdd ronges specified helow,
increase the thermal and chemical stability of the refrigerating
nmachi ne oi |l flased dil thertotzl apeoumt ofthe efrigaratingwaching aib t he

i nvention and inhibit generation of sludg

e, it 5 is preferabl 0
greater than I3 dm andernto Supiher esndisnge riblegpBtvEAr HFEREHEY @é}n oad
based on NG KEATENE @padsy S the Ao BTN MACHIAOE AP DB SR AL
Chventison | o emposiiger ey s tPIHEETADE FRASURR GSERBIPETD J5 dnerdifthor
T PR B
The retr i gor afte BEMD PORSiEREE CRIMSPBR e E SHER A phergoste Atle:

f I'uor opr Ope”eﬁéé}%gﬁgéﬁﬁpﬁ@g%gﬁ& Tdsthpt L QAR BhBENfo i & bl PBERP tamine

alone, or it

m Xt ur econpri Sjpga r10. 1 [ ' .
refrigerant. [sﬁlggﬁﬂlgﬁfelglgrd r g%&ﬁhg%lrc o%‘?gzégrtég?ﬁdr ngﬁg!rig}gﬁg%gﬁi s
fluor opene kL DBz ri , arTOsgerahiggh Bsridn xéidr e
of tmoj%rpmrgh}ﬂrg%npgg%a{{réor%g %B@pghgﬁ?) - pent al:‘éTtﬁgr gglrﬁggen% (HFlC- 1225

ye), 1,3,3,3- | APRNE 4lkIfsisl@3doBjether alcohols, or derivatives
2,3,3,3-tet ra?ﬁhﬁ%@o%% (RFC- 1234y, 1, g ? , 3 -tetrafluoropropene

(HFC1234ye) ai@ereof.

[0040] As specific examples of phosphoric acid esters there may be

=0

mentioned tributyl phosphate, tripenty! phosphate, trihexyl phosphate,
25 triheptyl phosphate, trioctyl phosphate, trinonyl phosphate, tridecyl
phosphate, triundecy! phosphate, tridodecyl phosphate, tritridecyl
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3,3,3-trifluoropropene (HFC 1243z0 are preferred. Fromthe vi ewpoi nt

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

25sel ected from anong HFC 1225ye, HFC 1234ze and HFC- 1234yf. [ 0068]

The refrigerant used for the invention may al so be a refri gerBP98-0003-00
FP08- 0003-00 m xture conprising a fluoropropene refrigerant and a
trifluoroi odonethane refrigerant with another refrigerant. As other
refrigerants there may be nentioned HFC refrigerants, fluorinated

et her-based refrigerants_such as perfluoroethers, and natur

QL o B ol el
reterany et Cpbediol el HhosfE el s,
pent af | uor oeﬁlg‘a]ﬁé'f hats) ?rilél}eﬂﬁ,ézq’sﬁﬁﬂt&f Itﬁ_ﬁ‘?eégfﬁgﬂﬁp q(tﬁadlwi%ﬂyl
SE SRS oK VB B
L S e ) -
(HFC- 245f a) %@%%fa%ag’%ﬁgﬁ%% W%’P%’B%P‘i% é?ﬁ@@%@gﬁ?@?@@&gﬂd as
ot opr 1 at el PHosPAREDRhdRRIT ackd Hodfite, HicABbEnTokE phosphate,
ot oned pr IR A AR O hERodEtI TGRS phiSSpRaEs incifundsey]

2 90570 e o4 a8 (BB sihate, O nditbdudi g sld b, B oo e s e
m xtuyg; HFC-;%%%@QQEC- Arinblitaded! = abfd ‘é‘@l%s%@latﬁ YorAdnapdrtadedylir ecid

HFC- 134a/ HFC- 125 ="40- 70 Wt % 15- 35 wt 9% 5-40 Wt % 25n7 xt ur e;
and HFC 125/ Idlpsphdtd4apddndbetddedyl - acib- phoshitsl - homoleptadésy] waved
m Xt ure. I\/breFi spgrcli fically, therdg may beﬁrrenti oeglied FP08- 0003- 00
HFC- 134a/ HFCplibsphafe] 3fonddétadeciyliraeid PhEsRite; Thohdbley Gdid phosphate,
m xture; HFC 32/ EFC— 125 = 50/50 wt % m xture (R41 QA); HFC 32/ HFC- 125

= 45/ 55 wt % rdilstity] ac{dHoPhate;diparyl asidphesphate5oiheaylacidmbasphate,
(R507C); HFC 32/ BFC- 125/ HFC- 134a = 5 30/ 10/ 60 wt % mi xt ur e;

HFC- 32THFC- 1 2%iheptylatidphosphatel Slaaylacid phosphate dnony) acid phosphate,
HFC- 32/ HFC- 125/ HFC- 134a = 25/ 15/ 60, wt % m xture (R407E); and )
HFC- 125/ HFC- 1dide¢ ¥ @cidi hosphates/ émndegylniagid) rphqsphetes) didodeyy] asid
saturated hydrof| uorocarbons anong HFC refri 8er ants, .ther
phosphate, ditridecyl acid phosphate, ditetradecyl acid phosphate,
dipentadecyl acid phosphate, dihexadecyl acid phosphate, diheptadecyl
acid phosphate, dioctadecy! 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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10 are preferred one or m xtures of two or nore selected from anong

di fl uor onet hane (HFC-32), pentafl uoroethane (HFC 125), 1,1, 2, 2-

tetrafl uoroethane (HFC-134), 1, 1, 1,2-tetrafluoroethane (FTC 134a),

1, 1-di fl uor oet hane (HFC-152a), fluoroethane (HFC 161), 1,1, 1, 3
hept af | uor opr opane (HFC-227ea), I‘ZPS)S'%O%?"OU
151, 1, 1, 2, 3, 3- hexaf | uor opr opane( HFC- 236ea), 1, 1, 1, 3, 3, 3-

hexaf | uor opr opane (HFC-236fa), 1,1,1, 3, 3-pentafl uoropropane

(FTC245fa) and 1,1, 1, 3, 3-pent af | uorobut ane (HFC-365 nfc), and from

prof er ed bl e3osphreli9gatoo Preieut RitepRranfRRG: oy cdrigheny!
HFC- 32 and HFC- 134a. ,[.007 As .hydrogarbo j t he
preferred hy® YFOHEOREF ng ftr%}:ﬁsgfto S‘S}kd'gﬁbé%oq.giogf%eﬁl n tﬁgq%ﬁyl
nol ecul e, and,as .spegi-fic _exanp y i t ha

et hyl ene, et WQH@P@P@B&P@%, pr%%%ggbq@;ﬁgggroag}ﬁ,ﬁﬂﬁtgut an{ee,3 Hhd
i sobut ane, c 0 opane, 2-nethyl but ane,

n- pent ane, a@?@@@%&gygﬁﬁ?wgwn@%&of the foregoing. Preferred
anong § hese 345 PIJ gRAANSAIM "t adift pREYARORRestaR et BAE bol
at nosphere, such -as propane, n-butane, ™1 scobutane, 2- nethyl butane,

and m xtures 7 2hf Asnsinesi sigh eaamheth gjore e,
et her - based r%%ﬁ%gdan%%%t here may %e nment i oned HFE-134p, BYE-245nt,

HFE- 236nf, 5 lﬁgﬁl%ﬁﬁﬂﬁ, b‘ﬁé’liﬁﬁi@%ﬂ crityiaAfher | hexyitam2d&fheptylamine,
HFE- 347my, FE-¥347ITCC, BFE- 125, EYE- 143m HFE-134m HFE-227nme and

the like, angdaafineedindahyRatinedistthdamppe, aipiopytanyimes dinitghmine,

dependi ng on the purpose of use and the required performance. [0073]

Wen the ref rdiger iged f alihéhdamivgnt i ahheptytamirfe; i gediotylamine,
10m xture, the refrigerant m xture preferably contains at | east one
conpongnt selteichetdyfanoimeanongiethylamine,ope teprapylaminent s tribiylamae; er
referred to as "re?ri ger ant (AE "), and _at |east one conponent sel.ected
from anong s atripeatydammyelr toibicwy ptmhentlaseacad ectlgmipgnpt the s
carbon atons in the nolecule, dinmethyl ether, carbon

15di oxi de, bi saforéthentionsd asidinphospbanig acid est86r oi odonet hane

When the ref r{0MMArAS birined (ROSPRA PEish SHETTIEF MREL LR MERIRPES o
Tt ure 8 preisiRBIGroRiPR Lot - BRPEPIRS ur e eHioRgeth Dl of PRRbEs
Fequi dad as abrsiicGamaD Zhisiiee A AR ARSI LR CRERISERIGNI,
PLTeLa0! Y b 3Rt STMTRR O SHERCALL Y e, DB ltontier
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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m xture conprising refrigerant (A) and refrigerant (B), the

refrigerant 25m xture may further contain an HFC refrigerant other

than the fluoropropene refrigerant or the saturated

hydr of | uorocarbon, a 26 FP08-0003-00 fluorinated ether - basedfP08-0003-00
refrigerant such as a perfluoroether, or a natural refrigerant such

as a hydrocarbon other than a hydrocarbon having from3 to 5 carbon
atons in the nolecule, or ammonia. [0076] The refrigerating machine

;g:olndEI oner. %2%%%@%%@% ol eﬁwpﬁeﬁ Sf | Shey Perre Gl ARG ae e
aﬂg; or Cg???;ﬁ%@?@aﬂ?jogﬁgﬁgﬁgr er %ﬁeﬁ%ﬁ?r:a b? pg'%ﬁgiﬁi é’gﬁ%:\gﬁﬁ?gﬁﬁe&
Fof 1t ger at | nd e S DRrEa BB Bl e Sl Wy DO B fefiBePitink®

e oerant FHASHBE AT B SMHREAN gesalng 10
cont 'eﬂb "o priedf s b PbBER: %Bglﬁw‘élﬁéfﬁﬁv?%ak%%?%@%% OB Moo
[ ' 1.0- 100 I gh f 15th

Irogﬁisge?/a\rll\?l. qﬁ&%?ﬁﬁ??g@ﬁ%ﬁg at'i nga:ntazhi %ewg: Ig ;ng t hgt vvgr ki ng

fluid COWOSL@QQIBLWB I%ﬁ*igélﬁﬁgg TRAdHIe BRCHd e Gholkigs e Bbﬁffﬁ)s'it_ii)nh

preferably u an air~condrtioner or refrigerating nmachine wt

reciprocati ngppra "ré‘ﬁ‘%e‘rélﬂl%‘%mﬁhé dfypR GREBIeESRAy 4lkoidbnidinoaddedr
hernetic type autonobbil e alr 20conditioner. The refrigerating machine
oi | and the W@ﬂkéﬂégﬂm hehdzofep Faithéimproved thefmalgeidadliongicahstabiléty.
according to the invention may al so be suitably used in cooling

devi cgg of deRuficpériecicompeaind’ heairdirg, thr thez éneentioml ds a compound
storage/refrigerated warehouses, automatic vendi ng machi nes,
showcases, chebtatrid by apolyneerization bof ksopréhe orefir derévaitventhersefcandie
oil and the working fluid composition for a refrigerating machine
accordi ng to isbprenev2+mens aneypediferable usailt aisy tarpens icompaungssthere
FP08-0003-00 with centrjfugal conpressors. Exanples [0078] The
present i nvenmagrbewmantmagbep@tﬁp@limemonﬁtegp@mse&u@e@%gpramo , nerol,

linalool, citrals (including geranial), citronellol, menthol, limonene,

a

15 terpinerol, carvone, ionone, thujone, camphor and borneol,
sesquiterpenes such as farnesene, famesol, 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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based on exanpl es and conparative exanples, w th tshe understandi ng
5that these exanples are in no way limtative on the invention.
[0079] [ Exanples 1-11 and Conparative Exanples 1-4] For Exanples 1-]0
and Conparative Exanples 1-4, refrigerating machine oils ver é'P08-0003-00
prepared using base oils 1-15 listed bel ow. The properties of the
obtained refrigerating nmachine oils are shown in 10Tables 1-3. [0080]
(Base oils) Base oil 1: Ester of 2-ethyl hexanoic acid and neopentyl
gl ycol Base oil 2: Ester of 2-ethyl hexanoic acid and .
trimet hyl ol ptefpgRe ceRROuRd may ﬁé‘?"{s@ﬁmﬁ OF RYOrY I8 (03 g uied
pentaerythritol ,15Base oil 4: Ester of fatty acid m xture of

2- et hyl hexanSOBIBRIORNG 3,5 5-tri met hyl hexanoi ¢ acid (mxing ratio

tatty acid %Qgﬁgﬁﬁ)rmi?lg% ﬁg?”b%ﬁ&%ihﬂé%i%i% ?ﬁsﬁw‘%ﬂéﬁt of Eipdi
fatty aci 2R ) RERITC TR o ;
200 pent acr y TR, 0 ferERR, fkhfe, 0 A i phahton baPl B
di pent acr ye TG Babe i 1° . ot 13 3
7 Modur o oot 0010 wiEaRafy brefehMIF (01 S DR RIS eRIAGT)

b il 1/b Ll Anpclh/ ' " FAti
aﬁzebglse oil 61%3’{3%51)5(1;{ ng'ﬂr5 é?i%@%vé%g%ﬁts &rl atll:ot)g‘:caltl\gg gﬁfog}eggﬁiggi{all =

75/ 25) FPOS-;BQ@%%%S)@G‘;& g;@flﬂen%coﬁcﬁm@éoﬂtéﬁﬂ of Reé than 0,001 avth will

n- hept anoi ¢ aci rimet hyl hexanoic acid (mxing ratio

(molar rat| O)ten&%8€b>uﬁnﬁl RE ThaeFAtidtt IeprovinBasieceidn e teatesd afd
0}

fatty acid m xture n-heptanoi c acid and 53,5, 5-trinet hyl hexanoi ¢
acid (mxing é}ﬁnﬁi@aﬂ sfabityr ahile)a cbhfehdofvirtlter than 10 wt% will tend to
0

pentaerythrit di pentaerythritol = 50/50 nolar ratio.

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;-Cy5 alkyl
groups, among which preferred examples with 1 C4-Cyo alkyl group

18



Base oil 11: Ester of fatty acid m xture of n-pentanai c acid,

n- hept anoi ¢ acid and 3,5, 5-trinmethyl hexanoic acid (mxing ratio

(nolar ratio): 10/40/50) and pentaerythritol 10Base oil 12: Ester of

n- hept anoi ¢ acid and pentaerythritol Base oil 13: Ester of f i

m xture of n-pentanoic acid, n-heptanoic acid and ?ﬁﬁﬁsﬁﬁd§4u)
3,5,5-trimethyl hexanoic acid (mxing ratio (nolar ratio): 45/10/45)

and pentaerythritol Base oil 14: Naphthenic mneral oil 15Base oi

15: Pol ypropyl enegl ycol nononet hyl ether [0081] Each of the

refrigeratin hing. Qijs [ ' B = n apfal-ve
Exampres 1. 4 nauce, B B pregyE AL G Bl tptip B SRR A
manner. [008 [ n t B0t -Yﬂl!t‘ﬂ L 1 | | gaRg
t he procedurgegéhi%{dﬁ?@gﬁ?ﬁ %@mekgﬁr’ Cé?rlgatl ?PFW Tg?t@ t ho et
under "Refri i j LS s K7 ;
refrigerati nmlhﬁ%nﬂgéwc\?\%q@%é iﬁ‘i’e’%’i ]:?\nﬁ?rﬁ’li@%éldﬁ _%hglféf}}eipg%lp gﬁltlyl
meg(;l;lg g; - ogiyém%% Le?ﬁc?rg'tdlcgflbﬁéﬁﬂpgl%icﬁﬂdethét,fﬁdt%ﬂﬁhéﬁ&ﬂ”@ybﬁ% ether
2,3,3,3-tetr H{ﬁgq ' )i odonet hane = 2570/ 30), and it
was obgerveda%ndé%@?pt ?’g(??%le?tggf and the refrigerating nmachine
oi | nutual l'y @osspiSteeifid @Kamphes 1 eful dlkyhr gledidyh ietherryp8- OEHBe00
Tables 1-3. I'n Tablés 1-3, "conpatible" nmeans that the refrigerant
and the refrignrpéinds naehidee decyl naityuilyl y ettiess aindety] apiycidyd pathered”
means that the refrigerant and the refrigerating nachine oil
separ at ed i ntdodesyl physdsl ethegafdecyiRdfcidyb eter, tetradacylglycidyl ether,
eval uation 2) Fol [owing the procedure outlined in "Refrigerant
Conpat i bi | i t y2-Bdstlhsseplhoglycidyler etlief r i npopantylglyvat hi dighaidgl ether,
JIS-K-2211, 2 g of refrigerating machine oil was conbined with 18 g
of 2,303, 3-t etriméthybolprpametreglyaidy] iethera pestassyihattolvtetraglycidib ether,
refrigerant 10 and the refrigerating machine oi]l nutually, dissal ved
lyslay]
at 0C. The rebfthexamedidhowiglynidyibl ether, 3 sorhitghp| plyglygidyl — ether,

"conpatible" neans that the refrigerant and the refrigerati chi ne
oi | nutual 'y poyabrxiereglyeel - M@Y@gyl meiher ¢ 1aad ¢ r}%‘i@h@sgﬁfﬁ?ﬁ
and the refrigerat.,in chine oil separated into two |ayers. 15[ 0084]
(Ther mal / che @Clgyggﬁgf-ty eval uation 1) Followi ng the procedure
outlined in JI S K-2211, 1. g of a refrigerati.ng nmachine oil

to a moistur et@#ﬂe‘%ﬁ SBFC %@HP&S ?ﬁ]g C lp%lr??'ﬁ'rﬁet F%?XYA\%%]%%@F@%’ ;
LO.5) .and 1 g,of a refrigerant mxtur f..3,.3 3: r e
and t ¥ | uor oft5S ARE% ﬁéﬂﬁﬁlﬁ%‘?ﬁgpﬁ%{ﬁlgly%ﬁﬁ(%%Sh?ﬁcﬂélgy)d&? eStets Bl
2,3,3,3-tetraf{ uor onr eltrifl I.0 h =19/ e:fd d
into a gl ass g 8}'%&2@& re%&etﬁ’u gﬁ{:oa ﬁ&gﬁ’( ?é}gg‘?rr%cgp%garmﬁﬁ z]i{l %%Hﬁum
wires), and t - head 9dy: og1ed: far e t eS8 -
After the tesg%@ﬁ_%ﬁ%ﬁ %gfﬁ%ﬁgé’r%l??}%gr%%élwﬁa h’ifcgjeyloil aegg

t he change in eval uated. The ASTM col or was
25eval uat ed a%{ég?ﬁéégﬂ@%%%?ge The change in catal yst col or was
determ ned byryps3aEpohiser vakampled’ bhe sliylekirapeacaipundnd 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-epoxyheptadecane, 1,1 ,2-epoxyoctadecane,

19



FP08- 0003- 00 eval uati on was nmade as "no change", "no gl ess" or

"bl ackening”. The results are shown in Tables 1-3. [0085]

(Thermal / chem cal stability evaluation 2) Follow ng the procedure
outlined in JIS-K-2211, 1 g of a refrigerating 5 nachi ne oi |FP08-0003-00
prepared to a noisture content of no greater than 10 ppm (initial

ASTM color : LO.5) and 1 g of 2,3,3,3-tetrafl uoropropene were filled
into a glass tube together with a catalyst (iron, copper and al um num

wires), and then heated to 150 ba2nd stored for one week for testing.
After the tedrePRRHEIORS Rﬁ%@%}‘i “SREYEEOSAY®r at i ng machine oil 10

ﬁgr‘é?%é"gviﬁﬂ%ﬁ%%%iﬁ? ciagpiies Aot iRt ARG oo BubFhd, o™
: . .

and eval ua o HROHERRIoHER R, Change-. "o gl oser aPoKEERARERALE:

(g ai dumcs . oo BT BuIBH LRI SRR R N AR ™

changes’ Compalii! £ ehoxycyclohexylmethyl)adipate, ~ exo-2,3-epoxynorbornane,

bis(3,4-epoxy-6-methylcyclohexylmethyl)adipate,
2-(7-oxabicyclo[4.1.0)hept-3-yl)-spiro(1,3-dioxane-5,3'-[7]oxabicyclof4
.1.0]heptane, 4-(1'-methylepoxyethyl)-1,2-epoxy-2-methylcyclohexane
and 4-epoxyethyl-1,2-epoxycyclohexane.

10 [0056] Specific examples of epoxidized fatty acid monoesters include
esters of epoxidized Cy,-Cyy fatty acids and C;-Cg alcohols or phenols or
alkylphenols.  Most preferably used are butyl, hexyl, benzyl,
cyclobexyl, 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 fatty 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

20



50'"1 No change No change No change | g opinexa In IMPZ 1-%11 001 001
0 'Conpatible STY! No change No change No change ' Conpatible |I g' 01
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contains such epoxy compounds, the epoxy compound content is not
particularly restricted but is preferably 0.1-5.0 wt% and more preferably
0.2-2.0 wt% based on the total weight of the refrigerating machine oil.
A single type of epoxy compound may be used alone, or two or more
5 may be used in combination.
[0060] In order to further increase the performance of the refrigerating
machine oil and the working fluid composition for a refrigerating
machine according to the invention, conventionally known refrigerating
machine oil additives may be included as necessary. As examples of
10 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-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 wi% and more preferably no greater than 5
wi% 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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preferably 1-100 mm®/s and more preferably 2-50 mm?/s.
[0062] The volume resistivity of the refrigerating machine oil according
to the invention is also not particularly restricted, but is preferably 1.0 x
10" Q-cm or greater, more preferably 1.0 x 10" Qrcm or greater and
5 most preferably 1.0 x 10" Q-cm or greater. High electrical insulating
properties will usually be required for use in hermetic type refrigerating
machine devices. According to the invention, the volume resistivity is
the value measured according to JIS C 2101, "Testing methods of
electrical insulating oils", at 25°C.
10 [0063] The moisture content of the refrigerating machine oil of the
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 viewpaint
15 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
20 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
25 value measured based on JIS K2501, "Petroleum products and

lubricants - Determination of neutralization number".
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[0065] The ash content of the refrigerating machine oil of the invention
is not particularly restricted, but in order to increase the thermal and
chemical stability of the reﬁ‘igeréting machine oil for a fluoropropene
refrigerant according to the invention and inhibit generation of sludge, it
5 is preferably no greater than 100 ppm and more preferably no greater
than 50 ppm. According to the invention, the ash content is the value
measured based on JIS K2272, "Crude oil and petroleum products -
Determination of ash and sulfates ash".
[0066] The refrigerating machine oil of the invention is used together
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),  1,2,33-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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5 including dimethyl ether, ammonia, hydrocarbons and the like.
[0069] As HFC refrigerants there may be mentioned C;-C; and
preferably C;-C, hydrofluorocarbons. As specific examples there may
be mentioned difluoromethane (HFC-32), trifluoromethane (HFC-23),
pentafluoroethane (HFC-125), 1,1,2,2-tetrafluoroethane (HFC-134),

10 1,1,1,2-tetrafluoroethane (HFC-134a), 1,1,1-trifluoroethane
(HEC-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-2451a) and

1,1,1,3,3-pentaflucrobutane (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
wit%/40-20 wt% mixture; HFC-32/HFC-125 = 40-70 wt%/60-30 wt%
mixture: HFC-125/HFC-143a = 40-60 wit%/60-40 wt% mixture;
HFC-134a/HFC-32/HFC-125 = 60 wi%/30 wi%/10 wt% mixture;
HFC-134a/HFC-32/HFC-125 = 40-70 wi%/15-35 wt%/5-40 wt%
25 mixture; and HFC-125/HFC-134a/HFC-143a = 35-55 wt%/1-15
wi%/40-60 wt% mixture. More specifically, there may be mentioned
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HFC-134a/HEFC-32 = 70/30 wt% mixture; HFC-32/ETC-125 = 60/40
wi% mixture; HFC-32/HFC-125 = 50/50 wit% mixture (R410A); HFC-
32/HFC-125 = 45/55 wi% mixture (R410B); HFC-125/HFC-143a =
50/50 wt% mixture {R507C); HFC-32/BFC-125/HFC-134a =

5 30/10/60 wt% mixture; HFC-32THFC-125/HFC-134a = 23/25/52 wt%
mixture (R407C); HFC-32/HFC-125/HFC-134a = 25/15/60 wit%
mixture (R407E); and HFC-125/HFC-134a/HEC-143a = 44/4/52 wt%
mixture (R404A).

[00707 As saturated hydrofluorocarbons among HFC refrigerants, there

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 (FTC-134a),
1,1-difluoroethane (HFC-152a), fluorcethane (HFC-161), 1,1,1,2,3,3,3-
heptafluoropropane (HFC-227¢a),

15 1,1,1,2,3,3-hexafluoropropane (HFC-23 6ea), 1,1,1,3,3,3-
hexafluoropropane (HFC-236f2), 1,1,1,3,3-pentafluoropropane (FTC-
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
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, ¢yclobutane,

25  methylcyclopropane, 2-methylbutane, n-pentane, and mixtures of two or
more of the foregoing. Preferred among these are refrigerants that are
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gases at 25°C, 1 atmosphere, such as propane, n-butane, isobutane, 2-
methylbutane, and mixtures thereof.
[0072] As specific examples of fluorinated ether-based refrigerants
there may be mentioned HFE-134p, BYE-245mc, HFE-236mf,
HFE-236me, HFE-338mcf, HFE-365mcf, HFE-245mf, HFE-347mmy,
HFE-347mce, BFE-125, EYE-143m, HFE-134m, HFE-227me and the
like, and these refrigerants may be appropriately selected depending on
the purpose of use and the required performance.
[0073] When the refrigerant used for the invention is a refrigerant
mixture, the refrigerant mixture preferably contains at least one
component selected from among fluoropropene refrigerants (hereinafter
referred to as "refiigerant (A)") and at least one component selected from
armong saturated hydrofluorocarbon, hydrocarbon having
from 3 to 5 carbon atoms in the molecule, dimethy! ether, carbon
dioxide, bis(rifluoromethyl)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
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
mixture may further contain an HFC refrigerant other than the
fluoropropene refrigerant or the saturated hydrofluorocarbon, a

26



8 9 10 11 Kinematic viscosity at 40C (nun2/s) 33.5 83.8 74.2 67.5
44.3 Kinematic viscosity at 100C (m2/s) 5.4 9.6 9.2 9.5 6.83
Proportion of O -C9 fatty acids anong constituent fatty acids of .
ester (mol% 100 100 100 100 100

FP08-0003-00

finorinated ether-based refrigerant such as a perfluoroether, or a natural
refrigerant such as a hydrocarbon other than a hydrocarbon having
from 3 to 5 carbon atoms in the molecule, or ammonia.
[0076] The refrigerating machine oil of the invention will normally be

5 used in a refrigerating air conditioner in the form of the aforementioned
refrigerating machine fluid composition, in admixture with a fluoropropene
refiigerant and/or a trifluoroiodomethane refrigerant, or a refrigerant mixture.
There are no particular restrictions on the mixing proportion of the refiigerating
machine oil and the refrigerant in the

10 composition, or on the mixing proportion of the refiigerating 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  therefrigerant.
[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
COIMPIESSCI, OF 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, fireezers, 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 inay also be suitably used in devices
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Examples
[0078] The present invention will now be explained in greater detail
based on examples and comparative examples, with the understanding
5 that these examples are in no way limitative on the invention.
[0079] [Examples 1-11 and Comparative Examples 1-4]
For Examples 1-11 and Comparative Examples 1-4, refrigerating
machine oils were prepared using base oils 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'—!Iimethylhexanoic 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-trimethylhexanoic acid (mixing ratio (molar ratio): 50/50) and
20 dipentaerythritol
Base o0il 6: Mixture of base oil 1 and base oil 3 (mixing ratio (weight
ratio): base oil 1/base oil 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)

28



L1.5 L1.5 Catalyst appearance Cu Fe Al No change No change No change
No change No change No change No change No change No change No gl oss

No change No change No gl oss No change No change Refri gerant
compatibility 2 FP08-0003-00

Base oil 9: Ester of fatty acid mixture of n-heptanoic acid and

3,5,5-trimethylhexanoic acid (mixing ratio (molar ratio): 15/85) and

pentaerythritol

Base oil 10: Ester of fatty acid mixture of n-heptanoic acid and
5 3,5,5-trimethylhexanoic acid (mixing ratio {molar ratio): 55/45) with

pentaerythritol/dipentaerythritol = 50/50 molar ratio.

Base oil 11: Ester of fatty acid mixture of n-pentanoic acid, n-heptanoic

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

10/40/50) and pentaerythritol ._

10 Base 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/trifluoroiodomethane =

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

machine o1l mutually dissolved at 0°C. The results are shown in
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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.
5 [0083] (Refrigerant compatibility evaluation 2)

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
2,3,3,3-tetrafluoropropene, and it was observed whether the refrigerant

10 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.

15 [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 : 1L0.5) and 1 g of a refrigerant mixture of
2,3,3,3-tetrafluoropropene and trifluoroiodomethane (mixing ratio

20 (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

25 evaluated according to ASTM D156. The change in catalyst color was

determined by visual observation of the outer appearance, and
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evaluation was made as "no change", "no gloss" or "blackening". The
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
5 machine oil prepared to a moisture content of no greater than 10 ppm
(initial ASTM color : LO.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
10 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 visnal observation of the outer
appearance, and evaluation was made as "no change", "no gloss" or
"blackening”". The results are shown in Tables 1-3.
15 [0086] [Table 1]
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Proportion of Cs-C9 branched fatty acids anong constituent fatty

aci ds anong constituent fatty acids of ester (nol% 100 100 - -
acids of ester (nmol%

Conpar ati ve Exanpl e 3 Conparative Exanple 4 Base oil
Ki nematic viscosity at 40C (nmm®/s) 21.8 33.2 56.1 50.2 Kinematic
viscosity at 100C (immR/s) 4.7 5.8 5.9 9.9 Proportion of Cs-
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Example 7 |Example 8 [Example9 |Example 10 |Example 11
Base oil No. 7 8 9 i0 il
Kinematic viscosity at 40°C (mm?s) [33.5 83.8 74.2 67.5 44.3
Kinematic viscosity at 100°C (mm?s) [5.4 9.6 0.2 9.5 6.83
Proportion of Cs-Cs fatty acids amon,
conls)fitucnt fatty acidstt?; ester (mol'yf) 100 100 100 100 100
Proportion of Cs-Cs branched
fatty acids among constituent 100 100 85 43 60
fatty acids of ester (mol%s)
Proportion of Cs or lower straight- '
chain fatty acids among constituent |0 10  [i] 0 10
fatty acids of ester (mol%)
Refrigerant compatibility 1 |Compatible |Compatible |Compatible [Compatible JCompatible
ASTM calor L0.5 10.5 L1.0 LL5 L15
Thermal  |(ASTM D156)
/chemical Cu No change o change |Nochange [No gloss No gloss
sbility | |CHalYSt No ch No change {No ch No change |No change
appearance c o change |No chang | o change [No chang g
Al No change [No change |No change |No change |No change
Refrigerant compatibility 2 Compatiﬁe Compatible |Compatible {Compatible |Compatible
ASTM color |eo.s L0.5 L0.5 L0.5 105
Thermal  |(ASTM D156)
/chemical Cu No change |Nochange [Nochange |No gloss No gloss
stability 2 $§;§1m Fe No change [Nochange {Nochange |[Nochange [No change
Al No change |No change iNo change [No change [No change

[0088] [Table 3]
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No gl oss Bl ackening No change No gl oss Bl ackeni ng No change
Bl ackeni ng Bl ackeni ng Bl ackeni ng Bl ackeni ng Bl ackeni ng Bl ackeni ng

Refrigerant conpatibility 2 Separated Conpati bl e Separated CoppaRL#003-00

ThermaU chem cal stability 2 ASTM col or (ASTM D156) LO.5 LO.5 LO.5

LO.5 Catal yst aearance pp

Comparative |Comparative | Comparative | Comparative
Example 1 |Example2 |Example3 [Example4
Base oil No. 12 13 14 15
Kinematic viscosity at 40°C (mmzls) 21.8 33.2 56.1 50.2
Kinematic viscosity at 100°C (mm?/s) [4.7 5.8 59 9.9
Proportion of Cs-Cs fatty acids among 100 100
constituent fatty acids of ester (mol%) ) i
Proportion of C:-Cs branched fatty
acids among constituent fatty acids of {0 45 - .
ester (mol%)
Proportion of Cs or lower straight-
chain fatty acids among constituent 0 45 _ _
fatty acids of ester (mol%)
Refriperant 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 ADDeATANCE Fe Blackening |Blackening [|Blackening [Blackening
PP Al No change |No change |[Blackening {Blackening
RefTigerant compatibility 2 Separated  JCompatible }Separated }Compatible
ASTM color
Thermall  [(ASTMD156) L0.5 L0.5 L0.5 L0.5
chemical Catalyst Cu No gloss  [Nogloss  |Nochange {No change
stability 2 ADDEATANCE Fe No gloss No gloss No change §No change
PP Al No change [No chanpe |Nochange |No change

[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

5 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

10 refrigerant.
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Cu Fe Al No gloss No gloss No change No gl oss No gl oss No change No
change No change No change No change No change No change [0089] As
clearly seen by the results n Tables 1-3, the refrigerating machine
oil s of Exanples 1-11, when used with a fluoropropene refrigerant and
a trifluoroiodonethane refrigerant, exhibited excellent 5refrigerant
conpatibility and thermal/chem cal stability. Industrial

Applicability [0090] The present ingg&@gT is useful as a
refrigerating machine oil and a worKking uid conposition to be used

in a refrigerating machi ne enploying a fluoropropene refrigerant
and/or a trifluoroiodonethane 10refrigerant. CLAIMS 1. A working
fluid conposition for a refrigerating nachine conprising an ester of
a pol yhydt.i ¢ Alvewhkolg fimd canfpasitiondor d refrigerainGsn@hifiatampasing an @steent
of 50-100 nol % a C5-C9 branched fatty acid content of at |east 30

mol % and ﬁacﬁolgﬁydﬁd’\ﬁﬁoﬁélrﬁaid%ttﬁi*&@i@wftﬁ%tds-ég Ety LR 8HkteRf of 8D-100
greater than 40 mol % and
mol%, a Cs-Cy branched fatty acid content of at least 30 mol% and a C; or lower

straight-chain fatty acid content of no greater than 40 mol%, and

a fluoropropene refrigerant and/or a trifluoroiodomethane refrigerant.

2. A working fluid composition for a refrigerating machine according to claim

1, wherein the polyhydric alcohol is pentaerythritol and/or dipentaerythritol.

3. A working fluid composition for a refrigerating machine according to claim
1 or 2, containing at least one component selected from among 1,3,3,3-

tetrafluoropropene and 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, containing

at least one fluoropropene refrigerant, and

at least one component selected from among saturated hydrocarbon, hydrocarbon
having from 3 to 5 carbon atoms in the molecule, dimethyl ether, carbon dioxide,

bis(trifluoromethyl)sulfide and trifluoroiodomethane refrigerants.
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a fluoropropene refrigerant and/or:.a trifl uoroi odonet hane
refrigerant. 2. A working fluid conposition for a refrigerating
machi ne according to claim1, wherein the pol yhydric al cohol is
pentaerythritol and/or dipentaerythritol. 3. A working fluid
conposition for a refrigerating machine according to claim1l1 or 2,
containing at |east one conponent selected fromanong 1, 3, 3, 3-
tetrafl uog opr %Pﬁ(i Purd Sorapdsili&h f6td %Wigﬁﬁﬁ%ﬁﬁcﬂﬁle.tal&%rdi g to claim
fl uor opropene refrigéerant. }21 A wor KI ng ui d” conposi tion r%or a
refrigera ivglg machi ne according to any one of clainms 1 to 3,

cont ai ni n%) CIfast one fluoropropene refrigerant, and at |east one
conponent sel ected from anong saturated hydrocarbon, hydrocarbon
havi ng f rthenfBioraprbpemr tebngertans at leastromerssl eeted fromdinnetghi/R,363,8er ,
carbon di oxide, bis(trifluoromethyl)sulfide and trifl uoroi odonet hane
refriger %Hxﬁaﬂuor%roﬁeﬁ\&rl_@,B%-{ekﬂdﬂgo&%m%%'et 2,9['5,3-%treﬁldo@$ﬁrb?@ﬂe§‘t I'ng
machi ne according to cllaim 4, wherein the fluofopropene refrigerant

is at le sel ected from 2.3,3,3- pentafl uoropropene,
%375, 3 T bt FiTagr oy eRete S8 it pr opene.
1,2,3,3-tetrafl uoropropene and 3,3, 3-trifluoropropene, the saturated
hydr ocar biba shtgraied hgdrocadhoea is el leastaefselsetedroony amdngdflopmniethane,
pent af | uor oet hane, 1,1, 2, 2-tetrafl uoroethane,

1,1,1, 2-t ahlortesagid)ane? efraflfbioetianect, hame tetfafmorseghdhn e, 1 -

, 1,2,3,3,3-heptaf | uor opropane, 1,1,1,2,3,3- hexafl uoropropane,

, 1,3, 3;4:3- | yo 11, = r nd
13 SRR BRRORRRRE b oy B BRI ok R BERA Mavi ng
rom3 to 5 carbon atons in_ the nol ecule is at | east one_sel ected

f r om anontgXpflepeapeopanep il and,3.3-Beituerenropansed nyl B Bemdafigrropropane
n-pentane. 6. Arefrigerating machine oil conprising an ester of a
pol yhydr iandal ,cAtRB-peathfoletutynegand with a C5-C9 fatty acid content
of 50-100 nol % a C5-C9 branched fatty acid content of at |east 30

nmol % and ' s j | :
areat o thgn ek Rifer bR RERGR 1 0 oeh A GREKERE It e i a
refrigerant and/or a trifluoroi odonethane refrigerant. 7. A

ot 11 gor JETSIQRSEIFIRS o7 ARRTG IR - R EHGH 8 D Uigher Simethbutane and

pol yhydric al cohol is pentaerythritol and/or dipentaerytluitol.

her ei nbefopentdascri bed wwth reference to any one of the Exanples. 9. A
refrigerating machine oil according to claim®6 substantially as

her ei nbef ore described with reference to any one of the Exanpl es.

sl
oOrRrRPr

6. A refrigerating machine oil comprising an ester of a polyhydric alcohol and
a fatty acid with a C;-Cs fatty acid content of 50-100 mol%, a Cs-Cq branched fatty
acid content of at least 30 mol% and a C5 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, wherein the polyhydric

alcohol is pentaerythritol and/or dipentaerythritol.
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8. A working fluid composition according to claim 1 substantially as

hereinbefore described with reference to any one of the Examples.

9. A refrigerating machine oil according to claim 6 substantially as

hereinbefore described with reference to any one of the Examples.
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