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SPECI FI CATI ON REFRI GERATOR O L COVPOSI TI ON Techni cal Fi el d [0001] The
present invention relates to a refrigerator oil conposition, and nore
specifically, to a refrigerator oil conposition which has a | ow
coefficient of friction, is excellent in energy saving property, and
is suitably used in each of a CORPPFRSFHTOATION | gerator and a
refrigeration systemin various refrigeration fields (such as a car
air conditioner, a gas heat punp, an air conditioner, a cold storage,
a vendingnachine a showcase, a water heater, and a f1 oor heat i ng
appl i ance). Background Art gooo§£|n gener al ngression
refrigerator include at REBRBLGH Bﬁﬁr@§§oFOM§O§BHé Nser, an expansion
mechani sm (such as an expansi on val ve), and an evaporator, and

further a drier, and is structured so that a mxed liquid of a
refrigerant and lubricating oil (refrigerator oil) circulates in the
cl osedreyshamall risueh conpression refrigerator, the tenperature in
the conpressor is generally high and the tenperature in the
condensgiong gener ahley grtMerihqughniich aN/dls WhPA Yrdfr fiilrator oil
appllcable to a certain kind o suc conpreSS|on refrigerator.

Accordin ...the refriagerant and g g i cat ng oi | St C|rc Iate.l
in the 8 gﬁqhqphouﬁ d5968|napSﬁé &8 Egrat On #n & %Egra ot
tmmmaunermmefmmﬂowtmmmaunetoh|htmmmauue

gener alcompPRS 1itdon B ght haRd tiRy ICosi c-‘:&t%erﬁléj 8fl trhgEiPRgi bﬁsew?elrleent
t hey undergo phase separation at |ow tenperature and high

t enper anhurene My esaeingt paeopegligst darehpes asuitabflyt hsadegimneabhbr @f a
the refrigerant and the lubricating oil undergo phase separation at

| ow t egBRPbREWsE onS e ifedd dor é&&ieréew@gergtlaar%y%%b&rHh various
preferably - 20C or lower. On the other hand, the |owest tenperature

of the I r&f rigengnts an I
phase 5{8‘% gglr\gr%qat hi Ser%cfsfen(;)sglra Bjrseadl g: pre ergﬁ Qﬁéeo%gle% hlaug er, q%rat
particul arly referaglﬁ 40C or_ hi her The occ%gience of .t he phase
separ aPPBR @t 2 COREIE SRS oot PRBTRERY PgETA I BAGRIRS! ¢ HiFErase:
the lifetime or efficiency of the refrigerator to a remarkabl e

extent & Feteaxarplter wean thd lsivas dedgadatarpd iginaee refrigerant and
the lubricating oil occurs in the conpressor portion, a novable part
is insufficiently lubricated, with the result that baking or the |ike
occurs to shorten the lifetime of the refrigerator remarkably. On the
ot her Rhapg r@hﬁ@h%h% phase separation occurs in the evaporator, the
Iubrlcatlng aving a high viscosity is present, with the result
that t ficiency_of heat exchange reduces

chi or of PABRGcar bon PR LE: nodr OB T4 L E SEAPBOR FOF HATdbpt dast
| i ke has been heretofore mainly used as a refrigerant for a

refri gér @OBPrassREvera SOBHCBERPoURGs RN TS ANPCRIM bR néSUERap S| #n
responsi bl e for environnental issues, so investigation has been
conducégpansianchbmmbne-bndeaalEeaparhVGrreémdgﬁmﬁmmesumrdfmery and is
hydr of | uorocar bon (HFC). A hydrofl uorocarbon typified by, for

exanmpl g¢ rlciyled S84 léoanQEBaﬂf ufifdpiar poeEN8Bant and lubricating
pentafluoroethane or 1,1,1 trlfluoroethane (herelnafter referred to

" has b
ot 11 acbt g PEBRBPBR A1 o LbYABFES | RISHAC HALCBRLns LSERT n 4 CHEP
air conditioner system, However, the HFC may al so be invol ved

in gl OBANPHREFRILAY, red Hive Bd-OZal IThE paratere | 4ar She seaRrgssor is
carbon dioxide, a m xed refrigerant of fluoroiodonethane and propene,
et her, genetrhélli kighasahe erhattergetratg rat tenthencasdemsat tier menierally
refrigerant additionally suitable for environmental protection.

[ 0004] Egit heoudh SRIEGEN¥RANSthéBrynsAhytadssh { a1 d nat Sdcertaln kind
hydrocarbon conpound (see, for exanple, Patent Docunent 1),

of such compression refrigerator. Accordingly, the refrigerant and
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[F0005] For exanple, (1) a refrigerator oil conposition obtained by
bl endi ng base oil conposed of synthetic oil with at |east one kind
which : is selected from (A) an etherified product of a trivalent to
hexaval ent aliphatic pol yhydric al cohol and (B) an etherified product

of a bitmel eeukaraeinyes DG 81 reendeasat ehefsypstidn wakeviitt @ndergoing
hexaval ent aliphatic pol yhydric al cohol; and has a kinenmatic

U1 scostiysaf <Bpk0 22008/ 3 démc%ng)}%tm BT Son B M ordPet N e

rigerator oiT conpdsition obtai'ne endlng

0|I conp m neral oil_and/or y thet oil wt

other CBTHSINCTEEFBLanead B) SEREROL IO Fi GLARFRE PB?#\%le%%tlng
0.01 to 10% by ¢t with reference to the total anmount of the
conposPiilontaée, Feadentp| EnPhe e HIBYC URRAE U PaPEREEN PSR BRtPRs at  Low
refrigerator oil conpositions each of which: is used in a

conpr esemprreftirger adrod | rivigleh, f empecaanphee a hy dMaofd arsrmocartiion- dasgest
et her - based, hydrocarbon-based, carbon di oxi de-based, or

amoni %&@ﬁ%t@%@ltﬁ@fﬂég%rrﬁmeté tlh%eQeBSa eESﬁElaGﬁI apk; 1 @i Basing
i mproved Iubrlcatlng per formance: -OCH CH2COH (1) where

R reprgsents a ro i Ao £ bg?
refri ge(riat %ﬁn oei%{EJO 03| tl(%pa Cﬂgs een i nv“g?t{l gat ed % Re er?’u
is placed nalni on abra5|on r ance _and h P with mh ch
e’ ol 00 nG ot SuSEagtt it s T SueREed Saka T sl o (I m i oPF the
conposition (2) has been investigated while enphasis is placed mainly
on abr &&hex haésdetaﬁd@wqm\b@wer%umvéghegmqw nEsrpddie o eant
on the energy-saving property of each of the conpositions.
[ 0006] Badettie Dopuiesitt ihg JPL 2006 ro330ds AsBpheat iDacatmaiyhz empdrature
7-507342 A Patent Docunent 3: JP 10-265790 A Patent Docunent 4: JP
11- 315%%5p%eferably 30°C or higher, or particularly preferably 40°C or
higher. The occurrence of the phase separationduring the operation
of the refrigerator adversely affects the lifetime or efficiency
of the refrigerator to a remarkable extent. For example, when the
phase separation of the refrigerant and the lubricating oil occurs
in the compressor portion, a movable part is insufficiently
lubricated, with the result that baking or the like occurs to shorten
the lifetime of the refrigerator remarkably. On the other hand,
when the phase separation occurs in the evaporator, the lubricating
0il having a high viscosity is present, with the result that the
efficiency of heat exchange reduces.
[0003] A chlorofluorocarbon (CFC), a hydrochlorofluorocarbon

(HCFC), or the like has been heretofore mainly used as a refrigerant

for a refrigerator. However, such compounds each contain chlorine
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Di scl osure of the Invention Problemto be solved by the Invention
[0007] I n view of the above-nentioned circunstances, it is an object

of the present invention to provide a refrigerator oil conposition
which is preferably used in a conpression refrigerator that uses a
hydr of lthertoear kespods sl eirr eakhirgamnantasucdsass A doydneeachgation has
carbon di oxi de, or ammonia, a m xed refrigerant of fl uoroi odonethane

and pr%%%?Fcoﬁﬁu%%%@Fgﬁg%ﬁ%}féé?ﬂ%Jﬁgégjaﬁ%%&%%%ﬁg%prg?r%b@?%h@aéﬁgh as

et her, uori nate uori nat ed ket one, m xt ure
thereof as a refrigerant, h | oy coefficient of frictio dis
excelI@n%Ypﬁogﬁé¥§%¥§ﬁ¢Fﬁb(?ﬁFsper?&hyﬁﬁﬁtgu?ﬁ?cgﬁp9pnbyPﬁgiﬁag%YEngor
[ 0008] The inventors of the present invention have made extensive

st udi es¥@mH a vi ew t & developrhgatheoreethgerat or oi |dkbhiaene dne,
having a | ow coefficient of friction and excellent in energy-saving

pr oper pPentAs lagestitand heri gt -arisi flaverdetheh ¢ Haerainefregeraferred
oil conposition containing a synthetic base oil and a parti al

hydr ocaibyls eRhgua0f, arspeci frg2aki phat g1 PIAYNYEEEEedt £68DY) has been
condensate can qualify for the object. The present iInvention has been
conpl es‘i‘c({r%’?:ttf}g %?csc'e%t‘lfons,”%%df,' rf%'r”%xa?&?i“e 'ﬁm%Q%BE%S?B used in a
i nvention provi des: a‘refrigerator ol conpoSition,

i ncluding a .synthetic base oil; and a partial hydrocarbyl ether of an
aIiphaF@%'66F¥ EIAThatYSSiftrensat e, in which the aliphatic

pol yhydri c al cohol condensate includes a condensate of 4 to 20

mol ecul es of Heweivieder 88eghifeonanrmilen ben iarvogiaed énpsl ghgdrvaraledncio
having 3 to 6 hydroxyl groups; (2) a refrigerator oi
conposithiecoBoacadiddngataraiene {#)geranwhd wdh tde caybbhetioxbhdeg aimixed
i ncludes at | east one kind selected froma pol yvinyl ether-based

conmpound.r 3 JRlAX YA kyhene igivreltniaeedna0pPEBaHe, Bether, or the like
pol ycar bonat'e- based conpound, and a pol yol ester-based conpound;

(3) a refrigerator_,0il .conposition.according to,jtem (1) or 2 i
Wt ch PRE sPRThed HRRETET | SsRA B chhl &7 Wl GRERBF 180 T SRR
(4) a refrigerator oil conposition according to any one of itens (1)
to (3)2ddd taened lvheWdralla iy resvamsyimentaey Rifottart a1 phat i ¢

pol yhydri c al cohol condensate conprises a nonoet her; (5) a
refri gdO@t0dr] oi |l coupdadietr,onnacecedingednsanyn amesafurdteed {ljorinated
(4), in which the partial hydrocarbyl ether of the aliphatic

pol yhy 8kide-claG el cansiansat eséac! ydes exapnest hedtent Documéfit a), a
refrigerator oil conposition according to any one of itenms (1) to

(5), i i r p j r.oc

portio%lﬁ%rﬁ g%fgggﬁggéhg%#gggggyfé%ﬁ*ﬁgd%gFaﬁﬁéngig%g¥#ge%é§%WﬁQﬁi%g’
al cohol %ondensate is. constituted kyclu s an al kyl or alkeqxl gr oup
havi ng23t{8o55na5FEont Gelans ; compound, @zflyordpaitgdl kebpng; fompound, or
conposi tion according to any one of itens (1) to (6), in which a

cont enthef like parst balenhyfdruashrtsy lbeetehare fofi aarard] iwbhianh :c hasl yhyadrdls 1
al cohol condensate is 0.1 to 10 % by mass with reference to a total
anmount wafrmihg @otRe%iilailoNower than (Hata dfefRlipes alcdcBided GOA ;t i01d
according to any one of itens (1) to (7), further conprising at |east
one ki 8dr0beal)saddiili e yaherieddy MARSELaBhdY Syin agent . an

oi I i ness agent, an antioxidant, an acid scavenger, a-“copper

deaCtlvator’B%nghgnw§§}|f£(¥ﬁg %Qeﬁ%gg%;afpctonditioning, investigation

has been recently conducted on a reduction in viscosity of
refrigerator oil or an improvement in frictional characteristic

of the o0il in lubrication with a view to saving energy consumed
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(9) a refrigerator oil conposition according to any one of itens (1)
to (8), in which the conposition has a kinematic viscosity of 1 to
500 m2/s at 40C, a volune specific resistance of 109 Q cm or nore,
and a coefficient of friction by a reciprocating dynamc friction

test ofy aly%fyi4é¥g%o§ﬁfects of the Invention [0009] According to
the present invention, there can be provided a refrigerator oi
conposition i ch: |sypreferab%y use infa onpressiQn refri eratort
that uses a SIS BIE PR Wal tr ef PEGEFEIP " Such BRTHtIerater
hydrocar bon, carbon di oxide, or anmmonia, a m xed refrigerant of

f | uor oifedorechadestntdapeopefcbean MR Rt rﬂdy@ruwagéé viscosity of
hydr ocarbon, a fluorinated ether, a fluorinated al cohol , a

fl uori natfad deatapive, carl acanv@dif,e 2heriegf cas 18.r eflowgeeapt anhaddatiomal
coefficient of friction; and is excellent in energy-saving property.

Best Mydeifari SRRy L NgcoYE tihead nya1ven EABIOL§&h&é G4BT Brebl8hks such
conposition of the present invention contains a synthetic base oi

and a rti y.dr.ocar by. i tq drgc C I
conden,%gst ée%ﬁn%lg{snsgﬁlar?a%?ﬁéﬁiog%ﬁ% ﬁ% %ﬁ%ﬁ%%/% %%I%/%d(??g

al cohol condensate is a condensate of 4 to 20 nolecul es of .a hindered
gl ycol @%¥~dr an mﬁﬂﬂﬁ%?%pﬂ%iﬁH&dﬁ?%f%&%ﬁﬁﬁﬁoﬁa%iﬁ§qu§}q§93895§§?ed
groups. In the refrigerator oil conposition of the present

i nvent ibon b leyrtifnegt ba sgaod loidompesiedasfasyospgeaccontavhthgatohpadshdone
including a polyvinyl ether-based conmpound, a pol yoxyal kyl ene

gl ycol Kiaskdh tonpaunde l acpebymomh oAataer Stlsedi Ebap@urdiucir o i apot yvdlent
ester-based conpound is used as base oil. [Polyvinyl ether-based
CONPOURA] hexavaldd® ¥MiiHatalheo1RAseE 1cORRRBRES §AGN (HFCsh St RASEfied
oil in the present invention are Classified into a conpound obt ai ned
by pol ynerj zi.ng.a_vi.nyl, et her nononer . (hereinafter referr to_as

R hteult R D b e D e T R oK AR
et her mononer and a hydrocarbon npnoner, havi ng an ol efinic doubl e .
bond (ér dieFa et efRr RRIR & ROV A hy3 L Bl bl §dera | kinemakic
a copol yner of polyvinyl ether, and an al kyl ene glycol or a

pol y( oxi)saidejiltanef ¢l ye @00 mm’ /& abrdsithéseef feacdxafiptde Pgitgad] Bocument

(hereinafter referred to as "Polyvinyl Ether Copolymer I11"). [0011]
Exanpl g3 ,ofaridhe i ny|ret Hiefe MBS 51 Ushitb @St £ 1h et dmi&d i1y ®9feddeng
Pol yvinyl Ether | include: vinyl nethyl ether, vinyl ethyl ether,

vi nyl ‘%é%’é%’ﬂr %ﬂr{g;%rse&%? i:d;egé%%BEi’ lanRl/RS" sy LAY iE'btl‘iE%%?}%hg%%?ryl

vi nyl -i'sobuty et er, viny utyl ether,” vinyl-tert

vinyl -n-pentyl ether, vinyl-n-hexyl ether, vinyl-2-nmethoxyefhyl

ot hor . SHPR1 COTRAE ATRAC RS RY 1S A HAGA | TSRITGT e deTula (1)
et her, vinyl-2-methoxy-propyl ether, vinyl-3,6-di oxaheptyl ether,
vinyl- 3,1:6109_0t1rit(9(a]db9@ykpyewﬁew,ith reference to the total amount of the
vinyl -1, 4-di met hyl- 3, 6- di oxaheptyl ether, vinyl-1, 4, 7-trimethyl-3,

6, 9-t compadadyloet hese, Fomyd xadnbl«li DX et Depiyenttdiehavabden disclosed
vinyl-2,6,9-trioxa-4-decyl ether; 1-nmethoxypropene, 1-ethoxypropene,
1- n- pr gRo Rane, = I QRPN = b= buto rgpe :
l-isob%?oé%%?gbene,t%fség?butoxypﬁgggﬂgi %é?%r?Ebé¥§f$§r2%%ng?ed o
2- met hoxypr opene, 2-et hoxypropgene, 2-n-proRpoxypropene
2-isopF8é§f§6F&6ghe, 5?ﬁ¥%€?55§8FopeﬁQ, ZJﬁgﬁﬁﬂtoxyg?gpengfample’ a
2- sec- but oxypropene, and 2-tert-butoxypropene; 1-nethoxy-1-butene,

1- et hokydrogduerecarhentissdy- rhirehased, duparasRInthased, carbon
1- n- but oxy- 1| -but ene, 1-isobutoxy-I|-butene, 1-sec-butoxy-1-butene,

1-t ert dbhokaxig-babetdener ammenhaxpakebluhenera2- eefioxgetabut bneysed as a
2- n- propoxy- 1- but ene, 2-isopropoxy-|-butene, 2-n-butoxy-1-butene,

2- i sobyb@xy gbrntenen e - okd -l ene t idrd §dr tBtye=d. but ene,

2- met hoxy- 2-but ene, 2-ethoxy-2-butene, 2-n-propoxy-2-butene,

R'-OCH,CH (OH) CH,OH - - - - (I)
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material for Polyvinyl Ether Copolyner Il include exanples simlar to
t hose described for the above vinyl ether nononer. One kind of those

vinyl ether nononmers may be used al one, or two or nore kinds thereof

may be used in conbination. Further, exanples of the

hydr ocgmermpnopey, rBaxhRg an bl &l nheoudonbl enond £8 e dsatb@Satons.
anot her raw material include ethyl ene, propylene, various butenes,

vari ous pentepes ar.i ous 'hexenes, various he es, ,various_octenes
i1 sobutyl end & FEESoBt tate O La: TPERRo LRI Rt hyf cbos dieen g it
al kyl -substituted styrenes. _One kind of those hydrocarbon
nmonome W8 id&c IA HF abhS oP L2 Faf cabdlbY eOBoAR TARY OBe 1ESded t@NsI®e 2yt the
two or nore kinds thereof nmay be used in conbination. In addition,

Pol yvi pylopetrhgr wCapoliiireh thenelodbeieg tdfera aabliddk rgopsl yrevented, and

random copol ymer . Each of Polyvinyl Ether | and Polyvinyl
Et her GoROlEARA gelraGar Ba 1pcefpesd th¥n (o BXaMPién imeedOldPMédGyhile
nmet hod. or initiating the polynerization, any of conbinations

of Brognsted acids.  feuls agidsy on arganie il SumANdsAder, no

. er,
adduct oxylic acid wth water, al cohol's, phenols, acetals, or

inyl ethers .can.b d, Exanpl es of th ted acids includ
Py of RS A O EBAF: 047 (-0 IR P EoHz P8 v Ry GrBer B ©f

acid, nitric acid, sulfuric acid, trichloroacetic acid, and
triflueesdicefi ¢heciapmrR&HpIass of the Lewi s acids include boron
trifluoride, alumnumtrichloride, alum numtribromde, tin

t et rachlooiede, zi n@adiecit! Moicagnenand :f &pr i20 0GH5O3I%E. A t hose Lew s
acids, boron trifluoride is particularly preferable. In addition,

exanpl es of theehIdRG®Bials -comoungds Igaclaude di et hyl al um num
chloride, ethyl alum numchloride, and diethyl zinc. [0013] Wen any

of water, al%%Q%h%’P%%uﬂl?ﬂphﬁ.Qﬂf:ﬁ§¥§é5f§d1 drogen atom binds to the
end of the polymer for pol'ynmerization™1nitiation. In contrast, when
an acetal is_used, a hydrogen atom_or one of al koxy groups of the
acetal used E3HEBLICCSINERT 4 éﬁhﬂﬂréﬁ5?§%h§h an adduct of vinyl
ether with carboxylic acid is used, an al kyl carbonyl oxy group
originated froma carboxylic acid portion is detached fromthe adduct
of the vinyl ether with the carboxylic acid. On the ot her

hand, wierlaryirefl ofatere mw@Iveehals, phenols, and acetals is used, the
end of the polyner for termnating the pol ynerization becones acetal,

ol efi np QK13 dehyde. %njggpi j iy Jdhe i¢cpgse of an adduct of vinyl
et her wft car%bxylig aci ,k%{qggzones cé?boxylic acid ester of

hem ac l.- The ends_of t ol yner thus_obtained can be converted
ot a0802d ot oupdbyEan ik 08 EHOR TR ERe e AR A het® an
desired groups include residues such as saturatedhydrocarbon, ether,.
al cohoPPIRstoRE Hi¢rPreseafdamveation toseroyi@e r asirgtad 9eFefs ogs oil
saturated hydrocarbon, ether, and al cohol are preferable. The
pol ynmecompbisdn ic@aghi oh tampred enabtliyateddain a tempeeasiioe refigigeator
from-80 to 150C, usually from-80 to 50C, depending on the kinds of
ra“’”BEﬁékaH%é§“$'H?&fé%fﬁé&oéé&ﬁgkvtéOHatﬁPElp9€¥?§?b%§ht0@uch as a
reaction can be conpleted within about 10 seconds to 10 hours after
initiation of the r ion...Thi.s, pol ynerizat.ion reaction is .usually
perforhé’grfj(r%atrf&?gnpr gé%?r?(?él o] lO{fflsdo ’veénét .amFﬁ)e 8l vaerrﬁlxr?adg eefsral i of
sol vents that dissolve the anpbunts of reaction raw materjals required
and ar é1PREPLOFEMERE NG ctaATh. BX2PIRs BRer 88PaMNrfe€an Parorinated
preferably used include, but not particularly limted to: hydrocarbon
sol venhydsochrasnhexanef l benzemecd amtheot,uene; f andrénhtedsd vegitsl, a
such as ethyl ether, 1, 2-dinethoxyethane, and tetrahydrofuran.

[ 0014] enybhkenatber kBavde, Poky¥i Aykt EHBEFhEBHOE VAR 2 Iﬂéfleia{emt, has a
produced by polynerizing a vinyl ether nononer with an al kyl ene

low coefficient of friction, and is excellent in energy-saving
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I'n addition, exanples of the vinyl ether nononer to be used as a raw
material include exanples simlar to those described for the vinyl

et her nononer in the description of Polyvinyl Ether I. One kind of
t hose vinyl ether nononmers may be used al one, or two or nore Kkinds
t her eob rig) Y€, Used i n conbination. In the present invention

one kind of vinyl ether-based conpounds nmay be used al one or two or
nore thereof may be used in conbination. [0015][ Pol yoxyal kyl ene

gl ycol - based conpound] Exanpl es of the pol yoxyal kyl ene

gl ycol - based conmpound to he used as the base oil in the refrigerator
oi | coM§a8st ifOF AN DR MTIMAMR i on i ncl ude conpounds each
represented by a general fornmula (1): Rl- [(0122) m OR3] (1) where
121 refP898it s a hifdeogbmvenborsawial Ky¢ gresentavimyertion 1baver borde
atons, an acyl group having 2 to 10 carbon atons, or an aliphatic

hydr oc aklpemn sgrveu B thiaMidgig wl ttho al@iear bendetrebspang 2hé oréf bogeltagor oil
sites, R2 represents an al kyl ene group having 2 to 4 carbon atons, R3
repreS%B%%o%iQMQ&PQ%Qi%boﬁl1@@ Qb dyt i HQUP J1av¥irngtl ohoahl £REOPDent in
atons, or an acyl group~having 2 to 10 carbon atons, n represents an
integer _of 1 to 6, and mrepresgnts _such_a_ nunber at _an avera

val ve- PBR e e EPPaPE6 YL Goter FerRe abgue derarars M R Rl hat
an al kyl group represented by Rl or R3 may he strai ght-chain, ,

br anchéd,regFlE%PE@.r Thb GHIRO BRI £8NGRIPRE IR IGHT GTuf PRSeugé! and
met hyl group, an ethyl group, an n-propyl group, an isopropyl group,
vari ous Ipandiagr cupdrocarbyplisepearybfgrogpeciac als phadilc grolygsydric
vari ous heptyl groups, various octyl groups, various nonyl groups,
vari oug1dedyl eriissate EXalRPANIN f@F OHR obdREta CYRE PreXEn tdidttdhtion
When the al kyl group has nore than 10 carbon atons, conpatibility

wth t r L.gerant , af i of the conpound
R8s feEahg%o?r@lert%QP%% tk?e_?_r%r% i’;&fﬁ esu%%Paq]ﬁdl%. mp

and the refrigerant may occur. group has preferably 1 to 6

carbon atons . I n addition, .an al kyl group portion of the acyl
group repres&RfEd Sy ﬁfebprﬁ§eﬁgyl@ﬁ?&FFﬁF@%¥¥Eﬁégﬁ? br anched, or

cyclic. Specific exanples of the al kyl group portion of the acyl
group incl udéVar redisigesapsreuchcampeagtione igcdadiag asynsheticbase
descri bed as specific exanples of the above al kyl group. Wen the

acyl gpbaup basl mDartthial HydardabydE eathercanfpain @ liighatwid lpdlhghydric
refrigerant reduces, so the phase separation of the conpound and the

refriggnaphoT®YcMddsatldle 8RYvhdl@UP2Sa PLSASE 8B! Yol yhYd@ icardUbnhol
at ons. When Al and R3 each represent an al kyl "group or an acyl

group, Ldentical tq or.djffe frome t.her
[ 0017] E%P%gg?%\%hgﬁx%gggﬁr%s%eor?t%genfa%re ?nf)rde],(tormﬁﬁop%eecu%sgg:%ngglnquered
noleculi naﬁ be identical to or different fromeach ot her.

When RILYERLeRM QT 2R af tphati€ W@ﬁ&ﬁl@%ﬁﬁ NRRAN 3 1£¢ 8 hiflroxyl
carbon atons and 2 to 6 bonding sites, the aliphatic hydrocarbon
group gupupe:strai ght-chain or cyclic. Exanples of the aliphatic

hydr ocar bon group having 2 bonding sites include an ethyl ene group, a
propyl ene grQup, a ardfitiyaie @ 04N, campeBiyienaa&EotPind thexybRNEL), in
group, a heptylene group, an octyl ene group, a nonylene group, a
decyl epe:gro n ng; gr C - r I
B R R
bondi ng_sites include residues each ohtained by renoving_a hydrqxyl
group TFOfn fol WA coRbheETcRoss t FPREPHUPoI pPopdiidy ailarihene
pentaerithritol, sorbitol, 1,2,3-trihydroxycycl ohexane, or

1, 3, 5- 9t YR9drbRyedcameoumd, a polycanrinterdaispranpeungdrachamed yol
group has nore than 10 carbon atons, conpatibility with the

refri gesaar-bededespompounkie phase separation of the conmpound and the
refrigerant may occur. The aliphatic hydrocarbon group has preferably

(3) a refrigerator oil composition according to item (1) or



1
.

5, or 6, respectively. In addition, mrepresents such a nunber that

an average value for mx nis 6 to 80. Wen the average value for mx
n deviates fromthe range, the object of the present invention cannot
be sufficiently achieved [ 0019] The pol yoxyal kyl ene gl ycol - based
COMOUNS R CRRSIRILE LY IR IRANR BLsLOLMY fad 1d rbIdeddEs Beiont of 150
polyoxyalky ene g yco Vi n groxy group at any one It

termn %%& can be surtably used even when the conpound contalns

t he hy Pb;y roup as long as the content of the hydroxyl group is 50
mol % or less with respect to all termnal groups. A content of the
hydroxyl grod@)i A egéedgeshtor mblusPBrasitppef eFaprdingchaseny ene of
noi st ur e- absor bi ng property of the conpound increases, and the

Vi scosiittgmsnday afo t{8 ,canpoumicch edhecgmrtial hyd%:dqamy;p]r agteneof the
gl ycol di met hyl ether, polyoxyethylene, polyoxypropyl ene glycol

di et hyl ieferic RRIINRVHVIAPY &Bh @l Y ddINRRUt Mt s a monoether;
pol yoxypropyl ene gl ycol diacetate, and the |ike are surtable as such

pol yoxyal kyl qrg g' et ﬁgiegatt%&”%a‘i 1@888%9% %E{:h%?ﬂgyg .%Ine% one of

effects. e note anyone o ose

Japanese Pat ent Applrcatron al n No. 2- 30589 an S
the poty&®Bfalyl éfe Glycoi Béséglggﬁb Jggp iﬁﬁ' é} o the
general formula (I) In the present invention, one kind of

t hose palipbrafalick plodryd vl Bichlaleedwd MW@@JQ@%@ aymethar;
two or nore kinds thereof may be used in conbination.

[ 0020] [ Pol ycaehonatreflhagedatorpotndtompositidheapodbydanyonatenpasnes of
conmpound to be used as the base oil in the refrigerator oi

composi kgl of) tt%e oY e%‘%ﬂ&zhh@M%‘ﬁ&QPoﬁrB&ffgeﬂcﬁﬁi ¥ JH el AR R ctbyl
| east one krnd sel ected fronrpo ycarbonates each havrng two "or nore

car bona bonds .i.n i.t.s ul es

cach T SERELeRCEE Ry G He Y e 0BT B DG IR E L
Z-10-C 0- [ R40) a C—C]b R5 c nnD0 [0022]where Z represents a resjdue
obt ai nB&LH Yﬂéﬁﬁv?ﬁﬁoaoﬁyﬁ?BQ?PsﬁF%uﬁ Rt tuted drcladesnan Heky hpr
1 to 12 carbon atons, R4 represents a straight-chain or branched

al kyl ené kgngup grraxuipngl;lazfitrlg 10 teardorcaattons atRiws;epresent s a

nonoval ent hydrocarbon group having 1 to 12 carbon atons or a group

cont ai ni ng an7egt Befebemge&e@besemleaoxbﬁyoBﬂDoB&)acoMeﬁ@ £ any one of
represents a hydrogen atom or a nonoval ent hydrocarbon group having 1

to 12 n @4o repys S 2 i ght

alkyleggéggodg hg§|ng 2 ?glﬁﬁﬁngrboﬁ§%%gﬁ§:, Eg{d represents
i nt eger 0.20, .a repr.esen integer of 1 to 30, b, represents
o+ o B50prart FHeaa phaRd oopLEREdERT S ehak sgercsRoter b Tang 10 ®
(ii) conpounds each represented by a general fornula (rrry:

[ 0023] pEhaass] wdgh reference to a total amount of the composition;

ocarbyl

(8) a refrigerator oil composition according to any one of
items (1) to (7), further comprising at least one kind of an additive
selected from an extreme pressure agent, an oiliness agent, an
antioxidant, an acid scavenger, a copper deactivator, and an
anti-foaming agent; and

(9) a refrigerator oil corrlposition according to any one of

items (1) to (8), in which the composition has a kinematic viscosity



1

111 Z-(0(R8 0)e-C-0-[(R40)a G b-R510 -MO [0024]where R5
represents a straight-chain or branched al kyl ene group having 2 to 10
carbon atons, e represents an integer of 1 to 20, and Z, R4, R5, a,

b, and c¢ each have the sane nmeaning as that described above.

In eachrof {heaengral feripd@e 'vb).Luf-‘h@dsﬁé&ihczreé’%*@%é@%‘.e%@mé @

resi due o%talned by renovi ng a hyd roxyl group froma nonoval ent to
hexaval ent al cohol, having.1l to 12 ato particul ar

br of of 851 JORBpr 808nE SO PESTIRRT Gt Ara 0y Pander oL ot Rott 1391 S
froma nonoval ent al cohol having 1 to 12 carbon atons. [0025] Exanpl es
of roné¥adlcédrn dasdxdfallentl lTOHSESS having 1 to 12 carbon atons for
the residue represented by Z are nentioned as follows: as the
nonoval ent al cohols; aliphatic nonoval ent al cohols such as net hyl

al cohol, ethyl alcohol, n- or isopropyl alcohol, various butyl

al coholrg readld Qs Nt ver ol s, various hexyl al cohols, various
octyl alcohols various decyl alcohols, and various dodecyl alcohols;

al i CYC @3“‘”3' Rl 2 4A0Y S fH&E&rgﬁe%%‘i' %‘?{ﬁiﬂn ALEOPOLaABL provided
cycloh | cohol ;" aromatic a WA

phenol , cresol | enol yl phenol , and n and aronmm

P phar ¢ SRt Sch! s CBBRARH t2Peona %hd ThanEe oF LabLBnaPedadn 2
t he bival ent al cohols: aliphatic al cohols such as

et hyl egegbyesisipnopgfenggptolr, bhaylwsrylaybyiraédpeneghgbpnoel @ afgiral
tetramet hyl ene gl ycol; alicyclic al cohols such as cyclohexanedlol and
cycl ohe)e&me@ieﬂ’atrﬂtarwdh aiyd aarhprdatd da dargh alasrksare [ iask ichd ,ecdwlammonia,
resorci nol, hydroqui none, and di hydroxy di phenyl ; as trival ent

al cohol §mlaéeldoé@fffgéfgﬁ@ekmwl%%oa{e}t@%éﬂan&%wsémgl ah lﬁf%}ieated
trimethylol ethane trlnethylo butane, and 1,3 penta riol

allcycl ¢ al.cohal h cl exanetrlol
cyclohe;ané:tlrl“’lr?edrs{1 Oc %ﬁoﬁgtlc ateh&ﬁﬂl uc%fé806§P8t§ &I d”

met hyl p ro al l ol ; and as tetravalent t o hexaval ent al cohol s,

al i pah®i HP6é6ﬁGP§ XQERNEs PENRaBIYERFRL BRCTPHI 32 et i FRIRFIYIRRTer ihps
sorbitol, and dipentaerythritol. Exanpl es of such
polycaabbnateoeéﬁpomﬁdtinélﬁdécténpouads Pacdxceblesentredriyrgy-saving
general formula (lI1-a) as a special formof the general formula (I1):
[ 0026] beberrdl .00 R9--0--C -0--UR4L1008-1J-013-R5 [0027] where RO
represents a residue obtained by renoving a hydroxyl group from a
nonoval ent al cohol having 1 to 12 carbon atons, and R4, R5, a, and b
each have the sane neaning as that described above and/or conpounds

teﬁghg;ﬁgrsis&f}t eﬂ’nﬁ’é 2 %)rgleirn%l[ é&g}%gﬂvlﬂld%nas a special form of

[0010] Arefrigerator oil composition of the present invention
contains a synthetic base 0il and a partial hydrocarbyl ether of
an aliphatic polyhydric alcohol condensate, and is characterized
in that the aliphatic polyhydric alcohol condensate is a condensate
of 4 to 20 molecules of a hindered glycol and/or an aliphatic
polyhydric alcohol having 3 to 6 hydroxyl groups.

In the refrigerator 0il composition of the present invention,

synthetic base o0il such as an oxygen-containing compound including
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R9-0(R80)6 8-0-[(R40).-C-01,-R5 (I'11-a) [0029]where R4, R5, R8, R9,
a, b, and e each have the sane nmeaning as that described above.
Exanpl es of the residue obtained by renoving a hydroxyl group from a
nonoval ent al cohol having 1 to 12 carbon atons represented by RO in

each of, 1 grqﬁ)}; al, chrmi ag |C|Oﬁ1?0 nd g'5&192>§}49§k398nea&1g991'sased

hydrocar group, e

n- pr opyl group, an isopro roup, various buty vari ous
pent yl GIFRpPE? 'vé‘rPSt1,|¥cﬁég9pagfeo96§edv%‘?li“16‘ﬁ‘§n€ct%gag EM@} ¢Sr¢bRased

decyl groups, and various dodecyl groups; alicyclic hydrocarbon
gr oups csurgiv sl a € ywcdepens yage oupl - a cycl ohexyl group, a
met hyl cycl ohexyl group, a dinethyl cycl ohexyl group, and a

decahydreyiaphitriyl &0t basedbtbepdygdpcar bon groups such as a pheny
group, various tolyl groups, various xylyl groups, a nesityl group,

and various r)&%l?\}lﬂr%zlg%Q%F%%’—b%%%daEBﬂeB%ﬁdQl ARYLYdrocas teﬁrl in the

groups such as Zzyl  group, a net enzyl group, a phenethyl

group, and various n hthylneth I u Ot those a straight.-ch

o Cbr a e oh TP BERh A e S BHES, B oaroneoreBphts S

[ 0030] R4,  which represents_a stralght chain or branched aIkerne
group WAWREZLZINA R cEiBBh SEBRE, MOPEFErabing fedpadi@t sraferred to as
strai ght-chain or branched al kyl ene group having 2 to 6 carbon atons,
or par t"Rallyardny lsGithelrl 3" ¥ epr essposndobdtaiyieshbygrapgpl yme ai priop al ehey 1
group in terns of, for exanple, the performance of the conmpound and
the easeHd hondineh bhe 8§ HPOEEEa FSo P mHiaRt: hawliean &beFeRLES@MNISLe

a nonoval ent hydrocarbon group having 1 to 12 carbon atons or a group
contai f Y aRecLhfh ﬂ%@ré?@&?éﬁ“%%@?‘%ﬁaﬂz 3)10"&’%%‘} & 5@2&8;%6
a hydrogen atom or a nonoval ent hydrocarbo up havi ng B

preferabl l1to g_carbon at o R5 re resentgja strfkgﬁt chaj n g
branché‘rﬁ1 1A% GrouPh VYL e B 0 Y $epresent 2
an integer of 1 to 20, and exanples of the above nonoval ent

hydr oc@%@ﬂd@&%ﬁ&@ al¥erl2 earadrenaiiel el rrChxahpthe glycols
simlar to those described in the description of RO. In addition, a

st r ai ghthrededina fare Drusfthece dl tey | en e By loppi hay i Bxther t@oﬁ@ly}w:bomm ons
represented by R6 is preferably a straight-chain or branched al kyl ene

group haying 2 to Gy JOhe QEnyi Q%ﬁékcﬂbﬁ6h¥r9rGE@BaQéYtﬁ@ raw
et hyl ene group or a propylene group by the sane reason as that in the

case of R4 031].R5 f re
oty ai GNP AR OF DRaREhLd VR, *#tyhei’%ﬁp i PrSTeR I dbehesmrin?
strai ght-chain qor branched aIkerne rou haV|ng 2 tog 10 carbon
atoms EépdserRidtP by RELIMK rﬁepae%im et BRkul a VAL RS ARE GRYEf erdlIsE
a straight-chain or branched al kyl ene group having 2 to 6 carbon
at ons, vomyilsmpdutivdukahey, py &f el absgbaty betiyleenevinplpsec-hupy dmit fee,
group by the sane reason as that in the case of R4. Such
pol ycarhenat-e-<iasen 1Ganpenad, eﬂmﬁenmp@dﬂt@qdeﬂyeﬁnwmm-@f-hé&quQs&er,

met hods; a target polycarbonate-based conpound can be typical

r oduc &3 ponat bl e Vv.af a
garbonﬁg g%igagiéstéglor p osggﬁ%ﬁ%gg an‘gﬁbylene g yﬁegjﬁﬁ- ether,
ol yal | | to .react other,. in accordance wt

Rnoun eniaa 22 metRoy - FRmAhE e hehe Fonylodenerhgr pERBYa ether,

pol ycar bonat e- based conpounds nay be used al one, or two or nore Kinds
t her eoiimayl e brsi@xaharii natber, [ 093RYLPSl polO-6gtionagessd ether,
conpound] An ester of a diol or a polyol having about 3 to 20

hydr oxyli ngfleupd -aiicheah flat3, v -atiiakdiaptyd about 1 to 24 carbon atanter,
is preferably used as the polyol ester-based conpound to be used as

the baggnQil1i,n t7hecrrl%ferﬂrgar@cg R CHIRRS S on of the present otper,
i nvention. Here, exanpl es “of t'he dIO| inclu e et hyl ene gl ycol,

vinyl-2, 6-dioxa-4-heptyl ether, and vinyl-2,6,9-trioxa-4-decyl



1, 10-decanedi ol , 1, 11- undecanedi ol , and 1, 12- dodecanedi ol . Exanpl es of
t he pol yol include: polyhydric al cohols such as
trinethylolethane,trinethonIpropane,trinethylolbutane,
i-(trimethyl ol propane), tri-(trimethyl ol propane), pentaerythritol,
- (pegkagmyt htLtnelt)loprlrogeﬁ@t aetyélarlbt%}o ghyceri ol vl wsestine,
(conposed of 2to gf'ycerin nol ecul es) % 5- pentanetrrol
sorbrtg . Sorbitan, a sorbitol q} r|n condensate adqg)
ar abi t o7 >S9 qﬂﬂxygﬁﬂfqﬂﬁﬂnt(ﬁ VRHRS s such %&ﬁ%ﬁﬁfoPene’
ar abi nose, rrbose rhammose, Iucose fructose, gal actose, nannose,
sor bos ;- sesHbeiore® roRsnse, 1 56RAFbBEeXyPFERaANse, AURGidE@XypPropene,
raf fi nose, gentianose, and
mer endRt-eséoaygpadans,| yet em o edprogicisarnet hyd gl somsigltesy of o dres,
saccharides. O those, a hindered al cohol such as neopentyl glycol,
tr'nEtb¥hﬂb@ﬂ$¥%§rdﬁéd@ﬂfB”ﬁﬂdHﬁHBﬂybrdﬁéﬂBﬂfB”éHénﬁdﬁﬁk ypropene, and
(trrnethylolpropane) tri- (trrnethylolpropane) pentaerythrrtol

pent it e h i S a-pr I
ponoIQ ?%5%3%?&0 aa acrdrraE ﬂ%@ggg yﬁnhn%%Pbbf Jar r1%¥l$EPUtene’
W t hou artic Irnlt tion; an fatty acid h 1 to 24
car bontlatno P&%Yy& @éﬁ%}‘% alsﬁPrt’ﬁngaﬁ 9”5‘8?85 W%‘é'lb‘ttoene'
24 carbon atons, an fatty acid having 3 or nore carbon atons is
preferébﬂeohthMﬂﬂ%rhﬂﬁqmqunnr@ 4 or nore carbdrsomtiaxyokdutene,
preferable, an fatty acid having 5 or nore carbon atons is still nore
pr ef er ablertaiba tax y-dt-toyn tatied havmaghdfyel -botenear e dtas- I-busie,
preferable in terns of lubricity. In addition, an fatty acid having

18 or besspepRAYy-AtYE dne p?ei@é%?bﬁox?“lf-gﬁﬂénéc'Zd-rh@ﬂﬁ‘&gtyj—zl—%utene,
| ess carbon a ons is nore prefer , and an fatty acid havi'ng 9 or

| ess ¢ 5 nore preferable in t QURAL{ t
with tgeggg rrge 1 ﬁﬂﬂene’ In addition, the fa ty(aé¥l %& l%dﬂeﬂg'

either a strarght charn fatty acid or a branched fatty acid; the

fatty acFﬁrrsbﬂﬁéﬁer&m?ﬁ??%ﬁwa?gh?tEﬂaYnzfaPF§n§cr@|Q¥QQ§Mn¥(HUtene'
| ubricity, or is preferably a branched fatty acid in terns of

hydr ol ¢tnepsopbixyi-t2rbuEientchel 11 sbprbépory-2acbdt ang, Be-reikiterxya- 2-butene,
saturated fatty acid or an unsaturated fatty acid. [0034] Exanpl es of

the faptysasigoxRcloudeitenienear or bransbedbReskangisuaehd, hexanoi Gnd
aci d, heptanoic acid, octanoic acid, nonanoic acid, decanorc aci d,

undecanoi . Croqtogtg,d%gae G, ACH B LI geg f%gh@f'gasé&trraaaﬁ@w&an be

aci d, pentadecanol c aci Fexadecanoi ¢ a hept adecanor ¢ acid,
octadecangrc %cg nonadecanoi ¢ |cosan0|c acid, and ol eic acid;
ugeaq ot

or a nB&P AR I M e gaF%bn atomis quaternary. More

specifically, valeric én pent anoi c) acid, caproic(n-hexanoic) acid,
enant hi c( n- hepeakbngd)ohdinesec appyili ethebaranems kg et Be peedrajkpre, or
(n-nonanoi c)

two or more kinds thereof may be used in combination.

[0012] Examples of the vinyl ether monomer to be used as a raw
material for Polyvinyl Ether Copolymer II include examples similar
to those described for the above vinyl ether monomer. One kind of
those vinyl ether monomers may be used alone, or two or more kinds
thereof may be used in combination.

Further, examplesof thehydrocarbonmonomerhavinganolefinic

10
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acid, capric(n-decanoic) acid, oleic(cis-9-octadecenoic) acid,

i sopent anoi c( 3- net hyl but anoi ¢) acid, 2-nethyl hexanoi c acid,

2- et hyl pentanoi ¢ acid, 2-ethyl hexanoic acid, and

3,5, 5- trrnethylhexanorc acid are preferably ment i oned.

shoul d e edrddb bheurelyak §§E€he9‘a¥a¢?em§té’§£élain@ﬁﬁ@é éfhy\iléﬁ@,
sone of the hydroxyl groups of a polyol renarn w t hout bei ng
esterified I ester Ln.which aII of t he hydro

groups oToPtYH‘e 1'%edl yoéfr ng 8 g? FP edvarloHﬁy PEL TSR Uty B S %%}F &5
ester and a conplete ester the polyol ester is preferably, a conplete
est er . VEGGIBISChePRENgs) yHR L bRE SIS tenPSes el SEPULYhPRRer b b QoMBYLene,
such as neopentyl glycol, trinethylol ethane, trinmethyl ol propane,
trinetBybabhaLaaemedhyletykeabhyémdpﬁﬂﬁ&nm@alkylksubstituted.styrenes.
(trimethyl ol propane) , pentaerythritol, di- (pentaerythritol) , or

tri- (pentaeinehkih@lof +Bo8B s dHRIaH}! mn&n@ree_aeathm%aaw&wlc
glycol, trinmethylolethane, trimethylolpropane, trinmethylolbutane

pent aemny RJlli'Jrl' t(yorf n§at lﬂe rfﬁé:esﬁ géffctr‘raé a ]’_e gr'c? &f@mﬁ?&§rtﬂéreof may

additionally exc ytic stab n ester of

pent ae thrrtol |s refer bl e use est ticularly.
excel | 98t UFRACHSRTEA Ly e t ntﬂagrﬁrrrgeéoglm el ﬁ{;%re @?roefymer I
stability. [0036 Specrfrc exanpl es of the preferred pol

est er - Pa¥edec g fllaftte: cepali BRR o G it M r&@r gl ycol

and one or two or nore fatty acids selected fromvaleric acid,

caproi ¢ aci dEaehabtthiPo lgeidylc@phglri € anddPopevangbdi Etlaetr dCopapymer IT
acid, oleic acid, isopentanoic acid, 2-nmethyl hexanoic acid,

2- et hypent@npiro Rl by etdu heXaRol &, agid £ ANbBind:method.

5-trinmet hyl hexanoi c aci a triester formed of trinethylol etane and
one or w0 Of JoLg ; tqtattxng!&se YSAIE JABA AL & AU oIS of
acid, enanthic acid, caprylic a argoi c acr ) caprrc acl

oIerc aci d, isopentanoic acid, neth | hexanoi ¢

2- et hyPﬁé’ﬁPa“’r‘f&dca%ch r LegFhdRans %‘%%‘?Joc m&ﬁ(ﬁ Compounds and adducts
3,5, 5- trrnethylhexanorpacrd a triester fornmed of trinethylol propane
and oneforarbexpliamald atty weies, sdicetiods,fphemedberdastadiad, or vinyl
caproic acid, enanthic acid, caprylic acid, pelargoic acid, capric
aci d, ek@ie@sacidh besopHBANOI Exafples 2offetingd hexesnsteaciadids include
2-ethyl pentanoi c acid, 2-ethyl hexanoic acid, and

3, 5, 5- hPREI e taRe1 8, 6jdthoch I3 9SLEE df ofymRb o d HEL BYhRladne.
and oneE’or tvvooor nor e fatty oacr da g sel ect eg{from voallerr c aZr@

caproi g acrd epant hi c 8 id, lic_acid, pel Qi G Agl rrc

aci d, Slcér ¢ aI&Jr rl?soap anSr i%ﬁé%{& aZCln%‘th Irﬁé;x %roc? acrléf i and
2- ethylpentanorc aci d, 2 et hyl hexanoi ¢ acid, and 3

5-tri neERINEOXeRsIet isc pdich tEreeeéeér0£or%dL@rl§)eaﬁla%$ yinriudg baken
and one or two or nore fatty acids selected fromvaleric acid,

capr oi tracildoredant haduadcndm capighiloraded, @khmigomc Gnibkomiﬂwjr:tin
acid, oleic acid, isopentanoic acid, 2-nmethyl hexanoic acid,

2- et hykee@heﬂq&l@e dm;’c a&bnhbexaeoraqmaﬁéﬂm@eﬁlémée Of those Lewis

5-trinmet hyl hexanoi c acid In the present invention, one kind
of the l.yol .0 e us or
ki nds faﬁgr%’éfbg%ﬁbeﬁﬁgl Irclndgc)gg THat 1 on. aﬁ%gg]eiteggg)alset o#goak dﬂo

an oxygen- contarnrn ound selected fromthe polyvinyl
et her - 6¥SEH éénﬁéuﬁge th aBbe@%%ik%z?%%uW%’d}Cﬁ%%% Aol fd, umigaim
pol ycar bonat e- based conpound, and the pol yol ester-based conpound
descri bbdoabdee eshylebduaiinumisid cgy dehe asywhtdiettihy basie@i | in the
refrigerator oil conposition of the present invention. It is
desirabbeishat thewhent anly off StatkroXyaedheQst aidt phee@IROWIR iusdd)e a
base oil be preferably 50 % by nass or nore, nore preferably 70 % by

hydrogen atom binds to the end of the polymer for polymerization

11



Exanpl es of the base oil that can be used in conbination with the
oxygen- cont ai ni ng conmpound i ncl ude: other polyesters; hydrides of
a-olefin oligoners ; mneral oil ; alicyclic hydrocarbon conpounds;
and al kyl ated aromati c hydrocarbon conpounds. [0038] A partial ether

of a condensatief 4nt8oRBrABLeCHhES arPfacktiiinder gdedl VS y@PEEOR Abm
al i phatic pol yhydric al cohol having 3 to 6 hydroxyl groups is used as

a partial hydrocarbyl ether of al. i phat | i cohaql TR
condens%{toen%/((b)£ Sg% é‘&(?ﬁonu%soo FH%’%C&F % %é(?ﬁ‘gg%%%%cﬁ}ce 'astei?]oalqdjitnlon’
the refrigerator oil conposition of the present, inventjon. The
term " pAED an Addnde aibynet Iidhest wahh 43 ety 6 ey RyHE ivSesl c8RgLkyL
condensate" as used herein refers to a state where not all hydroxyl

gr oups cpresanytloxy tdwow | phidicaped yhiydni 8 ebcbhelyléiondernshterdrion is
etherified, and at |east one hydroxyl group remains in a free form

Wi t houyeheione et fitRd.adduct of RHA & pfESethd et ahe acdvbuieyert
gl ycol and an aliphatic polyhydric al cohol having 3 to 6 hydroxyl
groups a6 used as aliphatic polyhydric al cohols as raw materials for
the formation of the aliphatic polyhydric al cohol condensate.

Here, the hindered alycol is,preferably, for exanple eopentyl . _
glycol , and SPahpt eI (Nl FRRG: Y S5 YRYEE c BPEBROP MRV ALY i
6 hydroxyl groups include glycerin, trinethylolethane, . .

trimet Hyile&lagﬁophﬁe}lsﬁfiirrrettl’?ﬁl gnButeinethe  podypenst afe¥ r terminating the
pentaerythritol, erythritol, arabitol, sorbitol, and mannitol. [0039]

| n t heppigsenti zZaniemnt bexromekeaatt phatalee fpiol yydaildealydehol It @Euitbintsiaire,
is formed by condensing 4 to 20 nol ecul es of such aliphatic

pol yhydgi ¢nal egBel ot Bg sqadensatevisyPrefre Abl e cprpionsete Midh tia
15 nol ecul es of such al cohol fromthe viewpoints of, for ‘exanple, the

case ULLACMBLGD, LIS ONJSRSNS U5 BEOUISHecAd {ARCORLLOT RES. S e
Condena oMl i AL T Lech a2 convent onl Ly knoue,

turning the aliphatic polyhydric al cohol condensate thus forned into
a part ital thedavear BHaredes dfs thet dpairedugaetps|imelede rgridues such
conventional |y known net hod can be adopted as the nethod. A
hydr ocaslydt prapigd hf,dwbcakbanpartiticd, dydoheny kel otlehaii toi Xé oanafantikiz .
al i phatic polyhydric al cohol condensate is constituted is, for

exanpl §¢ 8nskeal ghk- €831 BueE BLanCchsds Al kydt O A KESWA risPUR d1V NG ity
to 25 carbon atons, a group containing an alicyclic structure having
5to 25 cakbﬁn atons,gan %@yl group having 6 to 25 carbon atons, or

an araF&ﬁP 8 oﬁﬁehgﬁe gr 025 carbon atoms . O those, a

strai ght-chain orbranched al kyl or al kenyl group having 3 to 25
carbon at onsTP8 BRI abi et 1 dea CSLra) Gt Penbi ht bR L P afch d@MBISERAT UG
al kenyl group having 6 to 20 carbon atons is nore preferable fromthe
vi ewporahgohg fopmex@fpte,lihe persualiandeoof -8hetpa’® @) dymirotiardyin
et her of the aliphatic polyhydric al cohol condensate to be obtained.

[ 0040] ExanmMiesisPfot heaql kidtoFi Al Keayl dmawR ahdsng 6rd 02481 €RHRAON the
atons include: al kyl groups including various hexyl groups, octyf

.9rOUPSPéﬁ‘g}Heﬁz%feiBhP‘EEX'cB%R”Banabé'85@1@@%‘&'w J%P’abac!’udc 4 seconds
i so-octyl“group, various décyl groups, rious dodecyl groups such as
a lauryl up, various,tetradecyl groups such as a nyristyl group,
vari ougorgig’d’éﬁﬂ a§F8£p§n§Etﬁté§XaP%§?‘ﬁi F§RChtolp, Hhi sola@edyization
groups such as a stearyl group and an isostearyl group; and al kenyl
groupsrifﬁ@llél@hn@SvaﬁlléiéYhéﬁéiﬁ‘}Ifmgdoﬂ,ups‘,thﬁapi@%@n%t@flya grloupst. The
vari ous decenyl groups, various dodecenyl groups, various

t et r adesenght giDppe, avalifoss 1 henadateityiigsoUps, tledmvahit@USE reaction
oct adecenyl groups such as an ol eyl group. In the present

raw materials required and are inert to the reaction. Examples
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Exanpl es of the nonohydrocarbyl ether, which is a glycerin condensate
represented by the general fornmula (I1V), include tetraglycerin
nonool eyl ether, hexaglycerin nonool eyl ether, decaglycerin

nonool eyl et her, tetraglycerin nonol auryl ether, hexaglycerin

monol a'ﬂ'lf'%lre%tfh\@ﬁ cqeﬁ%glbyi 'e'fe'f%@q Hg&h ﬁ*cﬂﬁfde t %t.lrtaﬂlvycﬁaffhcularly
nono- 2- eththexyF xag ycerin nono- -ethy hexyl ether,

decagl ycerin mno 2- et hyl he tetra ycer n_Nnonoi ostea I

et her, H5%55F965?1nh¥8ﬁ§F§5§¥8aF$IV@PﬁérS hex8Re?' BenzZene, and
decaglycerrnnnnorsostearyl ether, but are not limted thereto.

[ 0043] Sedkepartand ehjperotak T8t £EHED aste by hEtpRAY | b 2l iishqryethane,
al cohol condensate has functions of: reducing the coefficient of
fricti andotetthahyefradfygaraat.or oil conposition; and inproving the

ener gy-savi ng property of the conposition. In the present

i nvent irem49ne Ki n@nokhkhetBakt hahdh Yﬂ699@!ih]§/h etherscOboym®hati € can
pol yhydri c al cohol condensates may be used alone, or two or nore

nyor ocBrapFoatRen 1 P Ehe SR o PROT. e ey iRl R chif Sk B

wth refere ce to t total nt of t he conposition en the

cont en8L¥Y&§9 S Y ) r‘?gqu%’tiec% Lot ci%nt? d‘forrcr‘?tcl'f‘?%ri’%feal% of
conposition reduces and an inproving effect on the energy-saving

pr oper theoslyael e @S fNéh1REOEXER tARE0 NARNGRIWE tHnT hurrkd Yemanarinienmd
is 10 % by mass or less, the solubility of the partial hydrocarbyl

et her pslnmbrdha¢dnmemmnjﬁhh content is nore preferably 0.2 to 5 % by
mass, or still nore preferably 0.3 to 3 % by mass. At | east one kind

of an additive sgbgehede OB AR RN BBt ePRESSHI §( @%%Mlkﬁﬂe&é'dl@%%ﬁ

agent, an anti oxi dant, an acrd scavenger a copper activator,” and

an antr a r 0 to h refr e r_Ql
conposi e gng‘oglquﬁe pres% nvey |rgen&a %lesarrﬂr ed%)f3 F#L(iain’IEL %e%tyéOl'
that the object of the resent i nvention is not |npa|red

[ 0044] Exanpl 5§a61P1€ﬁe°§xFP%n%1bye%%r%lﬁé‘g%h Wd&ﬂﬁ?@ﬁlafa%%
extrene pressure agents such as a phosphate, an acrd phosphate, a
phosphptajorere tded it posphiing 1 vagled akineersagi gcoheragipoly (oxy) a¥kylene
t hose phosphorus-based extrene pressure agents, tricresyl phosphate,

trithi gphesyl,pbasphateethyleénenyl pbenyldiottoppind eyl gl ewWr itdragare
phosphite, 2-ethyl hexyl di phenyl phosphite, or the like is

B?Lé'elf ﬂ%‘f% %ﬁf%??%ﬁ%‘i’%?’ SR orT %?ieﬁé:m&’ﬁ eé&%ﬁgﬁrgéﬁéﬁﬁfﬁ
car DoxEFAB TRBNAE TS TALY FeF mebPaL YORPPY LBhe k0l PO At it oRe TISep !

herein preferably refers to netal salts of carboxylic acids each

havi ngmanegthereanshpo by 6ABY) ahlly Leneghecolmanae ey saehanatihg ene
to 30, in particular, 12 to 30 carbon atons. The exanples further

i ncl udglyebadl senomedfhyldtiterr,aci dseangléne neylacbds aforidme tirgtliether,
aci ds; and di carboxylic acids each having 3 to 30 carbon atons. O

those, tajEehglepal t oglgaoﬁattymaﬁbﬂemnghée to 30-GRFhane at onp Qi1
of a drcarboxylrc aci aving 3 to 30 carbon atons is partrcularly

prefer th hand Q ny, ,such
nmet al %Q%?meth %ﬁg utedgﬁgkgﬁg%eﬁgblygagg%fkaIJOHg% Eﬁé&her’ and
alkalrne earth netal , and, in partrcular is optimally an aIkaI
met al . tTiProPYERREngL YColaMoremedhviled hefi-r ene pressure agents and
extrene pressure agents other than those nentioned above incl ude

sul fur type éxtzeddetpoessexanplentst diehvasydubtherzednémer to be used
sul furized fatty acid, sulfurized ester, sulfurized olefin

di hydr ggas visdw B tyestil gihiides 1 ddd ecampar®t 8smillBirot 6T penes ,desr idisd kdr
t hi odi pr opi onat es. The bl endi ng anbunt of the above extrene

the vinyl ether monomer in the description of Polyvinyl Ether I.
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nonocar boxylic acid am des such as lauric acid am de and ol eam de;
and partial esters of a polyhydric al cohol such as glycerin and
sorbitol, and an aliphatic saturated or unsaturated nonocarboxylic
aci d. One kind thereof may be used alone, or two or nore kinds

t hereo - edy LR.comhi paLi Lt n a
of thehggf%ﬁggsBZggﬁ?ngggg?gc%gggfr%ﬁ??ﬂgk%aﬁgg %%e%§%?ca}€§ebﬁ%§n%g)
10 % by mass, or, preferably 0.1 to 5 % by nass wth reference to the

t ot al SﬁDWﬁFeo%Hﬂd§(ﬁaﬁﬁﬁgﬁiWﬁV q%xﬂﬁﬁégﬂﬂﬂﬁﬂQQﬁﬂé§ﬁ8ﬂ1oxidantsuchas
2,6-di-tert-butyl-4-nethyl phenol, 2,6-di-tert-butyl-4-ethylphenol, O
2, 2 ' -methyheridisi spxgsart hpnventden, bng phignd| pLom iay larg e pdased
ant i oxi dant suchasphenyl - a- napht hyl am neor

N, I'\ P- domplremys paghesylhseadi aohaeot W efremalrkey theepd€dmag bdeused in
antioxidant. The antioxidant is blended in the conposition at a

cont ent- o iedic |y 0.01 to 5 % by mass, or preferably 0.05 to 3 %
by mass in terns of, for exanple, an effect and econom cal

ef fici =+ 0047] | e f, .t acj.d _sga i ncl .1 phenyl

ol yei dyO%Her an%?’gs’lox |a§éﬁy&%%eet hee L PR el °§’|q§déo| gl yci dyl

et her; cycl ohexeneoxi de; an a-ol efi noxi de; and an epoxy congound such
as epoxi di ze&*88PE€EnCSi Fhe @Ooteed LIsHaRA Ivroilape sechePMPPHBAAF Rye
gl ycidyl ether, theal kyl enegl ycol gl yci dyl et her, cycl ohexeneoxi de, or
t he a- obefl roxitde bsgsr efidr dl &Hen nedimigesfa toomsitli hdnnosidiidn tdfe the
refrigerant.

Eachof piralskwltgl aupatt baal kyl gty ctshyp@ings azdanakbylesra tgdonp ofgdriearal
al kyl ene glycol glycidyl ether may be branched, and has typically 3
to 30, sRral8RaRkITYy .4 to 24, or particularly preferably 6 to 16 carbon
atons. In addition, one having a total of generally 4 to 50,

preferably 4 t or parfjcularly pr rably 6 to 16 carbon atons
is used agztﬁeﬁgséiafhﬁﬂﬁﬁééfﬁ In'the gi sent invention, one kind of
the above acid scavengers may be used, or two or nore Kinds thereof
may beWhs&8 Rn regaseittior hyAradent RbAT, 3 3l keHd g uenbaringf 1 tte 10
acid scavenger is in the range of preferably 0.005 to 5 % by mass in
or di nacgroases;oms, pakicydud erdyhprieheldld Y0 @a@bona tds,byr aasd iwhatic
reference to the conposition in ternms of an effect and the

suppr ea§HeB cafrbohe ggener akivangofl sbudgeca PR 83t s Nen@rE2SE@Nt6 bonding
invention, the stability of the refrigerator oil conposition can be

i nprov bLend] i.d e Il uge

extr errggﬁrg)ééésgr g% gens{é}gtnsg%tnhgigﬁl\i?g)g(i %a%gﬁ'a}af\ﬂl’%geg& %ég%?/(gerbngaécroms'
exerts_an additional |[nproving effect on the stability.
ThecopBareia e oA BYRGPERATRr O, 161 PRV INSTaRR M118g 1 to 10 carbon
(al kyl gr ouphavi ng3t ol2car bon at ons) am nonet hyl Jtol utriazol e, and
exanpl 85omf,t At antacybaaiorp dyenitnd FctedéOscarooneabdms ant represents
fluorinated silicone oil. [0049] The refrigerator oil conposition of

t he presenttedgdéy et Loto s aadkh nemidsentisseqsht y mimberret Raaldry alelrage
500 m2/s, nore preferably 3 to 300 nmR/s, or still nore preferably 5

to 200, 9%8BEs rat- 40G. nTHe &ORROSiEi on has a vol une specific resistance
of preferably 109 Qcmor nore, or nore preferably 1010 Qm or nore,

about LBTT6 cm | RhadHi | SR Enothngds: PO Mas 1 codtl | BLEKT Group

friction by a reciprogating dynamc friction test of typically 0.115
or | es5ePELSBRERErRVIR erlfg’oméy bessrajghtachadar Prancheds eheyclic.
coefficient of friction is typically about 0.10. It should be
not ed $phatidinetkeadpdt smeds thiengléydh gabuphd nkilmeleatal metihydosjrtopp,t e
vol une specific resistance, and the coefficient of friction wll be

descri beHyh a§gbup, an n-propyl group, an isopropyl group, various butyl

groups, various pentyl groups, various hexyl groups, various heptyl
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[[0050) The refrigerator oil conposition of the present invention is
used in a refrigerator using, for exanple, a natural refrigerant such
as carbon di oxi de, ammoni a, propane, butane, or isobutane, a

hydr of | uor ocar bon- based refrigerant such as R410A, R4A07C, R404A,
R134a, Qrou?sSZ@ﬁrﬁoUs‘@E‘c & P@ﬁﬁé,n'Mi%L%aWo%ﬁog?gHgg' basefous decyl

refrigérant such as an unsatUrated fluorinated hy car bon conpound,

a fluorinated ether conpound, a fluorinated.alcahol conmpaound r

F1 uor | AACHE ket G }ORRSBIRS EIP 6 AR A G inBHOBY - BT ERg ey ]
f1uorine-containing organi c conpound-based solvent and a saturated

fl uori g&ced hyas od@risontkanpd@ndsadvorn pé&bmisgereempabtial hity byith the
conbi ni ng fl uoroi odonet hane and propene. The used anounts

of any refeigk rdane warduass,r efor itger phthseandphhatt efir bgetlaé ocompdund and
conposition in a nmethod of lubricating a refrigerator using the

refri genat @& rolilhec@mROfhY 8BcAL . t NEnPTL9ENT Jr@NHa@NpaEeesHBN vt Nato 86
mass ratio of the refrigérant to the refrigéerator oil conposition is
in the r f eferably 99/1 to 10/90, or nore preferably 95/5 to
30/ 70. © %@%ﬁbgﬁfﬁﬁﬁ'the refrigerant bel ow t he above range is not

pref erabl e because a reduction jn refrigeratin%%capacitg of th
refrigerator Ifs IPELFVRW: BR aRUFY+oFIORR PRENORF Ofhethef Aryer &HOUP
beyond t he above range is not preferable either because the lubricity
of " t he repmpssintieshbyediuossk’ May befstinperaittorchain c brposheidenovfcydieic.
present invention, which can be used in any one of various

ref ri ggpatcarfs.c ¢:samel ¢ s ol 8id ¥1 Ry eieoalpl yo Bpidn 68dhe 46yl heoup include
conpression refrigerating cycle of a conpression refrigerator.

[ 0051] {%a&%hisgéféﬁﬁg%aﬁdh%S%Bg Mch ctari%o'heéf%rggrd%tsgri@eld as s ecaific

conposition of "the present invéntion is applied 1s, for exanplé,

refrigeration syst i n¢cl udi ng,a.conpress a condenser, an
expanst B8R RAERaRs b CaCSHE Paky Lt SPEUBr aNMed petei T Vel Ve N maFe
evaporator as essential conponents, a refrigeration system having an
ej ectbhapgytfecagpon %@mfirg&%tﬂa&rﬂ@;lé’{té'mﬂilgél the nee B br STyt uses,
(desiccating agent: synthetic zeolite). The conpressor may be
any oneoothanpbpeeedepamartdssornof & hsemonpoasel aahpites sefriggetrant may
cl osed conmpressor, and the notor of the closed conpressor is an AC

ot or gecarDC MREOheyl grouF hasaFQEEEQHle pokyekhyhepen atoms.
terephthal ate resin or a polybutylene terephthalate resinis

typically us Span. isNsu (.0 ial. f e i tiaon
syotom (S AHeRRAANRCLAChOPRBL EEAE o ALVICOESS PaR 4@ group,
pr ef er abl 00; massppm or | ess,. or nore ferably 300 massppm or

P R riadais Mo B siencor koo | o (Hot E55tem §5opreAer dbryERs kPa
or less, or nore preferably 1 kPa or |ess. [0052] Various sliding
parts (8Q&Rlas a bEarithgy.avkepres@prasens sc8npr aemes, mulaiple R’'s in
refrigerator to which the refrigerator oil conposition of the present
i nvent bas mglappllieethayl bet Heleprtds@nt donantdi@te rapar tf repieesed ther.
engi neering plastic, or a part having an organic or inorganic coating
filmis used eat i di ; : i t4-Gul.ar,
seal ing pr op‘g?té?. R m&gré%ﬁ?ir%%l@{agn%éegl%%%ﬁaeﬁ;eonngidr}:ee I r%{ga%rﬁ‘{ 1
pl asti ¢ i.nclude a polyam resi.n . pol yphenyl. ene. sul fjde resin nd
D ol yEedtird el ARn dhile £F Y Fn Rl PES e FadPhe bEE Ao ba 2eh
sliding property, and abrasion resistance. | n addition,_ . .
exanpl 8508BP e kf gl &l Toat Tl B i9inCysdiGde Bxampbes nef ddm aildiphgtic
resin coating film (such as a polytetrafl uoroethylene coating film,

a pol yhpddecaebbhngrdup mavdamdy 2 poldiany decssdenchade ag &thpl éne tgaromp,
of, for exanple, sealing property, sliding property, and abrasion

resi st érk]‘;}fopylene e aobﬁggl@ﬁ_@?gr@&(ﬁm penef 1khe §pohpgan @1|exyl§ne

coating filminclude a graphite film a dianond-1ike Carbon film

group, a heptylene group, an octylene group, a nonylene group, a
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detail by way of exanples. However, the present invention is by no
means |limted by these exanples. It should be noted that the
various characteristics of a refrigerator oil conposition obtained in
each exanple were determined by the followi ng nethods. (1) Kinematic

Vi SCosj 0 j oG oV it f LRI
40C wagt%gg%tﬂl%e%r%péoan}ha@ r%lg cﬁlteﬁle\]!l%sﬁéﬁz%hé? % ?95285?59g2h%0 e -

that the kinematic viscosity o ase .ail__was asured.in the sa .
manner 18s 26 éttlﬁgscﬁxﬁg@ﬁae%\f’eg t(q’f) é\}&pﬁlr‘?etlscpg&qsﬁoccarr@scf%t%rnoc%p Taving
After having been dried under reduced p_ressurecg]40 to 100 Pa) at 100C
for 1 Rotip, bshepiddng Isites dierlgete inasddues e @taimad the removing
measurement of a volune specific resistance in a thernostat at 80C.

Af t er aleydddxyiadrbepif roal alpbhyhipdri berlrugicdt sath 88Q rfiore 40y Im Intagpsmne,
t he vol une specific resistance of the oil was nmeasured with a super

megoh riRg3dht R£i tis Bd sBYbAPYANTE ST CRRORAM c®hexane,
applie ygltage of 250 V. (3) Coefficient of friction AN A

reci prggatli,@g SQ%MY%JJW&%H@% as performed under the follow ng

condi trons, “and the-“coefFicient 0o riction of each conposition was

d. <Test di tions> Test pi .cylind Uj2 (04. .3
ol at o FC250 BRGNS N TR 28 TR SRR GECHE. TOO R ambar At 1] £ 00

Stroke: 10 mm (4) Power consunption reduction ratio Each
conposBtras  wesreedlitdtldd ¥ ot téndhyy refinigg neandp eradp ags mes tlien phafe
power consunption reduction ratio of the conposition when actually
used | Bepatreftiogers orheincenpdined f ahdowhag re€st geaditt imas.odder. The
results of the evaluation were shown while the refrigerator oil

conposhh i BRa8% CORRBIRLEIREEBIE hh Mes-defritad, as vefereNsPidtons.
provided that the'refrigerator oil conposition of Conparative Exanple

2 was Lped as rete oll ] lEétaem?l 12,.the refrigerator .qjl
corrpos;]?| pgﬁ?of Con%ar%rfin%e g%nn‘%)#]ae Was c?efqlrzegre srer% rgcr%?lacne aoll yller?e
Exanple 13, and, simlarly, the refrigerator oil

conposPEPBRoNEIAPEr &t itPe “EXAHRR AtSMras 2a&k iAme P*¥ lretlenehF VIR a5 @
Exanpl e 14/ 15, respectively. <Test conditions> Apparatus:rotary

conpr esspeatthgem ighas e 200 34mbl & ¢ ha gy efhgd smesg 2oup MRa oxypropylene
group, or an oxybutylene group. Oxyalkylene groups in one molecule
of the compound may be identical to each other, or may be composed
of two or more kinds of oxyalkylene groups; a compound containing
at least anoxypropyleneunit inanyoneof itsmoleculesispreferable,
and, in particular, a compound 50 mol% or more of the oxyalkylene
units of which are oxypropylene units is suitable.
n in the general formula (I) represents an integer of 1 to
6, and is determined in accordance with the number of bonding sites
of R!. For example, when R? represents an alkyl group or an acyl
group,nrepresentsl,andwheanrepresentsanaliphatichydrocarbon

group having 2, 3, 4, 5, or 6 bonding site, n represents 2, 3, 4,
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Suction pressure:1.37 MPa Frequency: 30 Hz Test oil:420 g R410A
refrigerant: 1,200 g (5) Capillary flow rate reduction ratio The
capillary flow rate reduction ratio of each conposition after a test
performed under the followi ng conditions was determ ned. <Test

condi tisongz £PPBLBLNE:LALGLY FRUNASICH (hiteaf s 806n 9 nhBehange:

pressuré: uction”pressure: charge tenperature:
100C Suction tenperature: 30C Test, tine: 1, 000 hours, Capillary:01 1

X 2 m FEsEVGFROROEE JuRMTBR M et i gt Hrkd A0 o "PE): ShEoRHeFaBE Tabie Tor
A catal yst Fe/Cu/Al was | oaded into a glass tube. The tube was filled
W th sanple adviafrs £ 58 thgerange( RO Mbiact ofathe pEegpre invention
oil/refrigerant” of 4 nmL/1 m, sealed, and held at 175C for 30 days.

After thanhott be edffirmlersyipeaidnicereaf. the oil, the external
appearance of the catalyst, and the presence or absence of sludge

wer e ohgenead, and dRepaedx PHIRGLeRE J1RRAIbaast €6hEbThASSEp fNHed
Exanpl lé?%l\gtqo 15 and Cgrrp%r)z(i?i ve§E§arrp g}s% 1 téa 6 B Refri%eratore

o L COBPER A SEE BN, 2 SUGHY £ LI o 81 having
reduct ofLaloy and,seplLar i o ate Leduetion Lot o, 0, each ol

was subjected to a shield tube test. Table 1 shows the results.
Exanpl @sed even when the compound contains the hydroxyl group as long

as the content of the hydroxyl group is 50 mol% or less with respect
to all terminal groups. A content of the hydroxyl group in excess
of 50mol% is not preferable because the moisture-absorbing property
of the compound increases, and the viscosity index of the compound
reduces.

Polyoxypropylene glycol dimethyl ether, polyoxyethylene,
polyoxypropylene glycol dimethyl ether, polyoxypropylene glycol
monobutyl ether, polyoxypropylene glycol diacetate, and the like
are suitable as such polyoxyalkylene glycols in terms of economical
efficiency and effects.

It should be noted that any one of those detailed in Japanese
Patent Application Laid-Open No. Hei 2-305893 can be used as the
polyoxyalkylene glycol-based compound represented by the above
general formula (I).

In the present invention,‘one kind of those polyoxyalkylene

glycol-based compounds may be used alone, or two or more kinds thereof
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may be used in combination.
[0020] [Polycarbonate-based compound]

The polycarbonate-based compound to be used as the base oil
in the refrigerator o0il composition of the present invention is
preferably, for example, at least one kind selected from
polycarbonates each having two or more carbonate bonds in any one
of itsmolecules, thatis, (i) compounds each representedby a general
formula (II):

[0021] [Chem 1]

9 ?
z-{0—Cc—0—[(R*0),—Cc—0];,-R%, -« =(1I)

[0022] where Z represents a residue obtained by removing a
hydroxyl group from a c-valent alcohol having 1 to 12 carbon atoms,
R* represents a straight-chain or branched alkylene group having
2 to 10 carbon atoms, RsrepresentSEimonovalent hydrocarbon group
having 1 to 12 carbon atoms or a group containing an ether bond
represented by R’ (0-R®)4- where R’ represents a hydrogen atom or a
monovalent hydrocarbon group having 1 to 12 carbon atoms, R®
represents a straight-chain or branched alkylene group having 2
to 10 carbon atoms, andd represents an integerof 1 to 20, a represents
an integer of 1 to 30, b represents an integer of 1 to 50, and c

represents an integer of 1 to 6, and (ii) compounds each represented
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by a general formula (III):

[0023] [Chem 2]

0 0
I Il
z—{o(Rr®0).—C—0—[(R*0),—C—01,-R’, -« (1)

[0024)] where R® represents a straight-chain or branched
alkylene group having 2 to 10 carbon atoms, e represents an integer
of 1 to 20, and 2, R* R°, a, b, and c each have the same meaning
as that described above.

In each of the general formulae (II) and (III), Z, which
represents a residue obtained by removing a hydroxyl group from
a monovalent to hexavalent alcohol having 1 to 12 carbon atoms,
particularly preferably represents a residue obtained by removing
a hydroxyl group from a monovalent alcohol having 1 to 12 carbon
atoms.

[0025] Examples of monovalent to hexavalent alcohols having
1 to 12 carbon atoms for the residue represented by Z are mentioned
as follows: as the monovalent alcohols; aliphatic monovalent
alcohols such as methyl alcohol, ethyl alcohol, n- or isopropyl
alcohol, various butyl alcohols, various pentyl alcohols, various
hexyl alcohols, various octyl alcohols, various decyl alcohols,
and various dodecyl alcohols; alicyclic monovalent alcohols such

as cyclopentyl alcohol and cyclohexyl alcohol; aromatic alcohols
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such as phenol,cresol,xylenol,butylphenol,and naphthol; and
aromatic aliphatic alcohols such as benzyl alcohol and phenetyl
alcohol; as the bivalent alcohols: aliphatic alcohols such as
ethyleneglycol, propyleneglycol, butyleneglycol, neopentyl glycol,
and tetramethylene glycol; alicyclic alcohols such as
cyclohexanediol and cyclohexanedimethanol; and aromatic alcohols
such as catechol, resorcinol, hydroquinone, and dihydroxy diphenyl;
as trivalent alcohols: aliphatic alcohols such as glycerin,
trimethylol propane, trimethylol ethane, trimethylol butane, and
1,3,5-pentatriol; alicyclic alcohols such as cyclohexanetriol and
cyclohexanetrimethanol; and aromatic alcohols such as pyrogallol
and methyl pyrogallol; and as tetravalent to hexavalent alcohols,
alipahtic alocohols such as pentaerythritol, diglycerin,
triglycerin, sorbitol, and dipentaerythritol.

Examples of suchpolycarbonate compound include compounds each

represented by a general formula (II-a) as a special form of the

general formula (II):

[0026] [Chem 3]
0 0
rR>—0—C—0—[(R*0),—C—0],-R® « = (ll-a)
[0027] where R° represents a residue obtained by removing a

hydroxyl group from a monovalent alcohol having 1 to 12 carbon atoms,
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and R*, R®, a, and b each have the same meaning as that described
above and/or compounds each represented by a general formula (III-a)

as a special form of the general formula (III):

[0028] [Chem 4]

0 0
R’-0(R%0).—C—0—[(R*0),—C—0],-R’ o (Ill-a)
[0029] whereR4,Ri R% R% a, b, and e each have the same meaning

as that described above.

Examples of the residue obtained by removing a hydroxyl group
from a monovalent alcohol having 1 to 12 carbon atoms represented
by R’ in each of the general formulae (II-a) and (IITI-a) include:
aliphatic hydrocarbon groups such as a methyl group, an ethyl group,
an n-propyl group, an isopropyl group, various butyl groups, various
pentyl groups, various hexyl groups, various octyl groups, various
decyl groups, and various dodecyl groups; alicyclic hydrocarbon
groups such as a cyclopentyl group, a cyclohexyl group, a
methylcyclohexyl group, a dimethylcyclohexyl group, and a
decahydronaphthyl group; aromatic hydrocarbon groups such as a
phenyl group, various tolyl groups, various xylyl groups, a mesityl
group, and various naphthyl groups; and aromatic aliphatic
hydrocarbon groups such as a benzyl group, a methylbenzyl group,

a phenethyl group, and various naphthylmethyl groups. Of those,
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a straight-chain or branched alkyl group having 1 to 6 carbon atoms
is preferable.

[0030] R!, which represents a straight-chain or branched
alkylene group having 2 to 10 carbon atoms, preferably represents
a straight-chain or branched alkylene group having 2 to 6 carbon
atoms, or particularly suitably represents an ethylene group or
a propylene group in terms of, for example, the performance of the
compound and the ease with which the compound is produced. Further,
R®> represents a monovalent hydrocarbon group having 1 to 12 carbon
atoms or a group containing an ether bond represented by R7(0-R®)4-
where R’ represents a hydrogen atom or a monovalent hydrocarbon group
having 1 to 12, or preferably 1 to 6 carbon atoms, R® represents
a straight-chain or branched alkylene group having 2 to 10 carbon
atoms, and d represents an integer of 1 to 20, and examples of the
abovemonovalent hydrocarbongrouphavingl to 12 carbonatoms include
examples similar to those described in the description of R°. 1In
addition, a straight-chain or branched alkylene group having 2 to
10 carbon atoms represented by R® is preferably a straight-chain
or branched alkylene group having 2 to 6 carbon atoms, or is
particularly preferably an ethylene group or a propylene group by
the same reason as that in the case of R’.

[0031] Rsparticularlypreferablyrepresentseastraight—chain
or branched alkyl group having 1 to 6 carbon atoms.

A straight-chain or branched alkylene group having 2 to 10
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carbon atoms represented by R® in the general formula (III-a) is
preferably a straight-chain or branched alkylene group having 2
to 6 carbon atoms, or is particularly preferably an ethylene group
or a propylene group by the same reason as that in the case of RY.

Such polycarbonate-based compound can be produced by any one
of various methods; a target polycarbonate-based compound can be
typically produced by causing a carbonate-formable derivative such
as a carbonic acid diester or phosgene and an alkylene glycol or
a polyalkylene glycol to react with each other in accordance with
a known method.

Inthepresent invention, onekindofthosepolycarbonate-based
compounds may be used alone, or two or more kinds thereof may be
used in combination.

[0032] [Polyol ester-based compound]

An ester of a diol or a polyol having about 3 to 20 hydroxyl groups
and an fatty acid having about 1 to 24 carbon atoms is preferably
used as the polyol ester-based compound to be used as the base o0il
inthe refrigerator oil compositionof the present invention. Here,
examples of the diol include 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, 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,
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1,10-decanediol, 1, 11-undecanediol, and 1,12-dodecanediol.
Examples of the polyol include: polyhydric alcohols such as
trimethylolethane, trimethylolpropane, trimethylolbutane,
di-(trimethylolpropane), tri-(trimethylolpropane),
pentaerythritol, di-(pentaerythritol), tri-(pentaerythritol),
glycerin, polyglycerol (composed of 2 to 20 glycerin molecules),
1,3, 5-pentanetriol, sorbitol, sorbitan, a sorbitol glycerin
condensate, adonitol, arabitol, xylitol, and mannitol; and
saccharides such as xylose, arabinose, ribose, rhamnose, glucose,
fructose, galactose, mannose, sorbose, cellobiose, maltose,
isomaltose, trehalose, sucrose, raffinose, gentianose, and
merenditose, andpartiallyetherifiedproductsandmethyl glucosides
of the saccharides. Of those, a hindered alcohol such as neopentyl
glycol, trimethylolethane, trimethylolpropane, trimethylolbutane,
di-(trimethylolpropane), tri-(trimethylolpropane),
pentaerythritol, di-(pentaerythritol), or tri-(pentaerythritol)
is a preferable polyol.

[0033] The fattyacidmayhave any number of carbon atoms without
any particular limitation; an fatty acid having 1 to 24 carbon atoms
is typically used. Of the fatty acids each having 1 to 24 carbon
atoms, an fatty acid having 3 or more carbon atoms is preferable,
an fatty acid having 4 or more carbon atoms is more preferable,
an fatty acid having 5 or more carbon atoms is still more preferable,

and an fatty acid having 10 or more carbon atoms is most preferable
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in terms of lubficity. In addition, an fatty acid having 18 or less
carbon atoms is preferable, an fatty acid having 12 or less carbon
atoms is more preferable, and an fatty acid having 9 or less carbon
atoms is still more preferable in terms of compatibility with the
refrigerant.

In addition, the fatty acid may be either a straight-chain
fatty acid or a branched fatty acid; the fatty acid is preferably
a straight-chain fatty acid in terms of lubricity, or is preferably
a branched fatty acid in terms of hydrolytic stability. Further,
the fatty acid may be either a saturated fatty acid or an unsaturated
fatty acid.

[(0034] Examples of the fatty acid include: linear or branched
pentanoic acid, hexanoic acid, heptanoic acid, octanoic acid,
nonanoic acid, decanoic acid, undecanoic acid, dodecanoic acid,
tridecanoic acid, tetradecanoic acid, pentadecanoic acid,
hexadecanoic acid, heptadecanoic acid, octadecanoic acid,
nonadecanoic acid, icosanoic acid, and oleic acid; or a neoic acid

of which the a-carbon atom is quaternary. More specifically,

valeric(n-pentanoic) acid, caproic(n-hexanoic) acid,
enanthic(n-heptanoic) acid, caprylic(n-ocatanoic) acid,
pelargoic (n-nonanoic) acid, capric(n-decanoic) acid,

oleic(cis-9-octadecenoic) acid, isopentanoic(3-methylbutanoic)
acid, 2-methylhexanoic acid, 2-ethylpentanoic acid,

2-ethylhexanoic acid, and 3,5,5-trimethylhexanoic acid are
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preferably mentioned.

It should be noted that the polyol ester may be a partial ester
in which some of the hydroxyl groups of a polyol remain without
being esterified, maybe a complete ester inwhich all of the hydroxyl
groups of the polyol are esterified, or may be a mixture of a partial
ester and a complete ester; the polyol ester is preferably a complete
ester.

[0035] Of the polyol esters, an ester of a hindered alcohol
such as neopentyl glycol, trimethylolethane, trimethylolpropane,

trimethylolbutane, di- (trimethylolpropane),

tri- (trimethylolpropane), pentaerythritol, di- (pentaerythritol),

or tri-(pentaerythritol) is more preferable, and an ester of
neopentyl glycol, trimethylolethane, trimethylolpropane,

trimethylolbutane, or pentaerythritol is still more preferable
because such ester isadditionally excellent in hydrolyticstability.
An ester of pentaerythritol is most preferable because the ester
is particularly excellent in compatibility with the refrigerant
and hydrolytic stability.

[0036] Specific examples of the preferred polyol ester-based
compound include: a diester formed of neopentyl glycol and one or
two or more fatty acids selected from valeric acid, caproic acid,

enanthic acid, caprylic acid, pelargoic acid, capric acid, oleic
acid, isopentanoic acid, 2-methylhexanoic acid, 2-ethylpentanoic

acid, 2-ethylhexanoic acid, and 3,5, 5-trimethylhexanoic acid; a
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triester formed of trimethylol etane and one or two or more fatty
acids selected from valeric acid, caproic acid, enanthic acid,
caprylicacid, pelargoicacid, capricacid, oleicacid, isopentanoic
acid, 2-methylhexanoic acid, 2-ethylpentanoic acid,
2-ethylhexanoic acid, and 3,5, 5-trimethylhexanoic acid;a triester
formed of trimethylol propane and one or two or more fatty acids
selected from valeric acid, caproic acid, enanthic acid, caprylic
acid, pelargoic acid, capric acid, oleic acid, isopentanoic acid,
2-methylhexanoic acid, 2-ethylpentanoicacid, 2-ethylhexanoic acid,
and 3,5, 5-trimethylhexanoic acid; a triester formed of trimethylol
butane and one or two or more fatty acids selected from valeric
acid, caproic acid, enanthic acid, caprylic acid, pelargoic acid,
capric acid, oleic acid, isopentanoic acid, 2-methylhexanoic acid,
2-ethylpentanoic acid, 2-ethylhexanoic acid, and
3,5,5~trimethylhexanoic acid; a tetraester formed of
pentaerythritol and and one or two or more fatty acids selected
from valeric acid, caproic acid, enanthic acid, caprylic acid,
pelargoic acid, capric acid, oleic acid, 1isopentanoic acid,
2—methylhexanoicacid,2—ethylpéntanoicacid,2—ethylhexanoicacid,
and 3,5,5-trimethylhexanoic acid.

In the present invention, one kind of the polyol ester-based
compounds may be used alone, or two or more kinds thereof may be
used in combination.

[0037] At least one kind of an oxygen-containing compound
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selected from the ©polyvinyl ether-based compound, the
polyoxyalkylene glycol-based compound, the polycarbonate-based
compound, and the polyol ester-based compound described above is
preferably used as the synthetic base o0il in the refrigerator oil
composition of the present invention. It is desirable that the
content of such oxygen-containing compound in the base o0il be
preferably 50 % by mass or more, more preferably 70 % by mass or
more, still more preferably 90 % by mass or more, or particularly
preferably 100 % by mass.

Inthe present invention, themolecularweight of the synthetic
base oil isin the range of preferably 150 to 5,000, or more preferably
500 to 3,000 from the viewpoints of, for example, the suppression
of the evaporation of the o0il, the flash point of the o0il, and the
performance of the o0il as refrigerator oil.

In the present invention, one containing preferably 50 % by
mass or less, more preferably 30 % by mass or less, or still more
preferably 10 % by mass or less of any other base 0il together with
the oxygen-containing compound can be used as the base o0il; the
base o0il is particularly preferably free of any other base oil.

Examples of the base o0il that can be used in combination with
the oxygen-containing compound include: other polyesters; hydrides
of a-olefinoligomers; mineral oil; alicyclic hydrocarbon compounds;
and alkylated aromatic hydrocarbon compounds.

[0038] A partial ether of a condensate of 4 to 20 molecules
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oi | Pobyhy dyiirtiedeap ok cetihendgzermpauad iphatic polyhydric alcohol having
3 to 6 hydroxyl groups is used as a partial hydrocarbyl ether of
an aliphatic polyhydric alcohol condensate to be used in combination
with the synthetic base o0il in the refrigerator oil composition
of the present invention.

The term "partial hydrocarbyl ether of analiphaticpolyhydric
alcohol condensate" as used herein refers to a state where not all
hydroxyl groups present in the aliphatic polyhydric alcohol
condensate are etherified, and at least one hydroxyl group remains
in a free form without being etherified.

In the present invention, a hindered glycol and an aliphatic
polyhydricalcohol having 3 to 6 hydroxyl groups are usedas aliphatic
polyhydric alcohols as raw materials for the formation of the
aliphatic polyhydric alcohol condensate.

Here, thehinderedglycol ispreferably, forexample, neopentyl
glycol, and examples of the aliphatic polyhydric alcohol having
3 to 6 hydroxyl groups include glycerin, trimethylolethane,
trimethylolpropane, trimethylolbutane, 1,3, 5-pentanetriol,
pentaerythritol, erythritol, arabitol, sorbitol, and mannitol.
[0039] In the present invention, the aliphatic polyhydric
alcohol condensate is formed by condensing 4 to 20 molecules of
such aliphatic polyhydric alcohol; the condensate is preferably

a condensate of 4 to 15 molecules of such alcohol from the viewpoints

of, for example, the ease with which the condensate is produced
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and the performance of apartial hydrocarbyl ether of the condensate.
A method for the condensation is not particularly limited, and a
conventionally known method can be adopted as the method.

In addition, a method of turning the aliphatic polyhydric
alcohol condensate thus formed into a partial hydrocarbyl ether
is not particularly limited, and a conventionally known method can
be adopted as the method.

A hydrocarbyl group of which a partial hydrocarbyl ether
portion of the aliphatic polyhydric alcohol condensate 1is
constituted is, for example, a straight-chain or branched alkyl
or alkenyl group having 3 to 25 carbon atoms, a group containing
an alicyclic structure having 5 to 25 carbon atoms, an aryl group
having 6 to 25 carbon atoms, or an aralkyl group having 7 to 25
carbonatoms. Of those, astraight-chainorbranchedalkyloralkenyl
group having 3 to 25 carbon atoms is preferable, and a straight-chain
or branched alkyl or alkenyl group having 6 to 20 carbon atoms is
more preferable from the viewpoint of, for example, the performance
of the partial hydrocarbyl ether of the aliphatic polyhydric alcohol
condensate to be obtained.

[0040] Examples of the alkyl or alkenyl group having 6 to 20
carbon atoms include: alkyl groups including various hexyl groups,
octyl groups such as an n-octyl group, a 2-ethylhexyl group, and
an iso-octyl group, various decyl groups, various dodecyl groups

such as a lauryl group, various tetradecyl groups such as a myristyl
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group, various hexadecyl groups such as a palmityl group, and
octadecyl groups such as a stearyl group and an isostearyl group;
and alkenyl groups including various hexenyl groups, various octenyl
groups, various decenyl groups, various dodecenyl groups, various
tetradecenyl groups, various hexadecenyl groups, and various
octadecenyl groups such as an oleyl group.

In the present invention, in terms of, for example, the
performance of the refrigerator o0il composition, the partial
hydrocarbyl ether of the aliphatic polyhydric alcohol condensate
is preferably a monoether, and the aliphatic polyhydric alcohol
condensate is preferably a glycerin condensate.

A monohydrocarbyl ether of a glycerin condensate is, for

example, a compound represented by a general formula (IV):

[0041] [Chem 5]
R'%- 0 CH,— CH—CH,0)-H <=+(IV)
I P
OH
[0042] ' wherefﬂorepresentsa.straight—chaincn:branchedalkyl

or alkenyl group having 3 to 25, or preferably 6 to 20 carbon atoms,

and p represents an integer of 4 to 20, or preferably 4 to 15.
Examples of the monohydrocarbyl ether, which is a glycerin

condensate represented by the general formula (IV), include

tetraglycerin monooleyl ether, hexaglycerin monooleyl ether,
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decaglycerin monooleyl ether, tetraglycerin monolauryl ether,
hexaglycerin monolauryl ether, decaglycerin monolauryl ether,
tetraglycerin mono-2-ethylhexyl ether, hexaglycerin
mono-2-ethylhexyl ether, decaglycerin mono-2-ethylhexyl ether,
tetraglycerin monoisostearyl ether, hexaglycerin monoisostearyl
ether, and decaglycerin monoisostearyl ether, but are not limited
thereto.

[0043] Such partial hydrocarbyl ether of an aliphatic
polyhydric alcohol condensate has functions of: reducing the
coefficient of friction of the refrigerator oil composition; and
improving the energy-saving property of the composition.

In the present invention, one kind of the partial hydrocarbyl
ethersofaliphaticpolyhydricalcohol condensatesmaybeusedalone,
or two or more kinds thereof may be used in combination. The content
of such partial hydrocarbyl ether is preferably in the range of
0.1tol0%bymasswithreferencetothetotal amount of the composition.
When the content is 0.1 $ by mass or more, the coefficient of friction
of the composition reduces, and an improving effect on the
energy-saving property of the composition is exerted. Inaddition,
when the content is 10 % by mass or less, the solubility of the
partial hydrocarbyl ether is not of concern. The content is more
preferably 0.2 to 5 % by mass, or still more preferably 0.3 to 3 %
by mass.

At least one kind of an additive selected from an extreme
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pressure agent, anoiliness agent, anantioxidant, anacidscavenger,
a copper deactivator, and an anti-foaming agent can be incorporated
into the refrigerator oil composition of the present invention as
desired to such an extent that the object of the present invention
is not impaired.
[0044] Examples of the extreme pressure agent include
phosphorus-based extreme pressure agents such as a phosphate, an
acid phosphate, a phosphite, an acid phosphite, and amine salts
thereof.

Of those phosphorus-based extreme pressure agents, tricresyl
phosphate, trithiophenyl phosphate, tri(nonylphenyl) phosphite,
dioleyl hydrogen phosphite, 2-ethylhexyldiphenyl phosphite, or the
like is particularly preferable-in terms of, for example, extreme
pressure property and a frictional characteristic.

Inaddition, the examples of the extreme pressure agent further
include metal salts of carboxylic acids. The term "metal salts of
carboxylic acids" as used herein preferably refers to metal salts
of carboxylic acids each having 3 to 60 carbon atoms, and, further,
fatty acids each having 3 to 30, in particular, 12 to 30 carbon
atoms. The examples further include metal salts of: dimer acids
and trimer acids of the fatty acids; and dicarboxylic acids each
having 3 to 30 carbon atoms. Of those, a metal salt of an fatty
acid having 12 to 30 carbon atoms or of a dicarboxylic acid having

3 to 30 carbon atoms is particularly preferable.
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On the other hand, a metal of which any such metal salt is
constituted is preferablyanalkalimetal oranalkaline earthmetal,
and, in particular, is optimally an alkali metal.

Further, examples of the extreme pressure agents and extreme
pressure agents other than those mentioned above include sulfur
type extreme pressure agents such as sulfurized fat, sulfurized
fatty acid, sulfurized ester, sulfurized olefin, dihydrocarvyl
polysulphide, thiocarbamates, thioterpenes, and dialkyl
thiodipropionates.

The blending amount of the above extreme pressure agent is
in the range of preferably 0.001 to 5 % by mass in ordinary cases,
or particularly preferably 0.005 to 3 % by mass with reference to
the total amount of the composition in terms of lubricity and
stability.

One kind of the extreme pressure agents may be used alone,
or two or more kinds thereof may be used in combination.

[0045] Examples of the oiliness agents include, aliphatic
saturated andunsaturatedmonocarboxylicacids such as stearicacids
and oleic acids; polymerized fatty acids such as dimer acids and
hydrogenated dimer acids; hydroxy fatty acids such as ricinoleic
acids and 12-hydroxystearic acids; aliphatic saturated and
unsaturated monohydric alcohols such as lauryl alcohol and oleyl
alcohol; aliphatic saturated and unsaturated monoamines such as

stearyl amine and oleylamine; aliphatic saturated and unsaturated
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monocarboxylic acid amides such as lauric acid amide and oleamide;
and partial esters of a polyhydric alcohol such as glycerin and
sorbitol, and an aliphatic saturated or unsaturated monocarboxylic
acid.

One kind thereof may be used alone, or two or more kinds thereof
may be used in combination. In addition, the blending amount of
the oiliness agent is selected from the range of typically 0.01
to 10 % by mass, or preferably 0.1 to 5 % by mass with reference
to the total amount of the composition.

[0046] A phenol-based antioxidant such as
2,6-di-tert-butyl-4-methylphenol,
2,6-di-tert-butyl-4-ethylphenol, or
2,2'-methylenebis(4-methyl-6-tert-butylphenol) or an amine-based
antioxidant such as phenyl-a-naphthylamine or
N,N'-di-phenyl-p-phenylenediamine is preferably blended as the
antioxidant. The antioxidant is blended in the composition at a
content of typically 0.01 to 5 % by mass, or preferably 0.05 to
3 % by mass in terms of, for example, an effect and economical
efficiency.

[0047] Examples of the acid scavenger include: phenyl glycidyl
ether; an alkyl glycidyl ether; an alkylene glycol glycidyl ether;
cyclohexeneoxide; an a-olefinoxide; and an epoxy compound such as
epoxidized soybean oil. Of those, phenyl glycidyl ether, the alkyl

glycidyl ether, thealkyleneglycolglycidyl ether, cyclohexeneoxide,
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or the a-olefinoxide is preferable in terms of compatibility with
the refrigerant.

Eachofanalkylgroupofthealkylglycidyletherandanalkylene

group of the alkylene glycol glycidyl ether may be branched, and
has typically 3 to 30, preferably 4 to 24, or particularly preferably
6 to 16 carbon atoms. In addition, one having a total of generally
4 to 50, preferably 4 to 24, or particularly preferably 6 to 16
carbon atoms isused as thea-olefinoxide. In thepresent invention,
one kind of the above acid scavengers may be used, or two or more
kinds thereof may be used in combination. In addition, the blending
amount of the acid scavenger is in the range of preferably 0.005
to 5 % by mass in ordinary cases, or particularly preferably 0.05
to 3 % by mass with reference to the composition in terms of an
effect and the suppression of the generation of sludge.
[0048] In the present invention, the stability of the
refrigerator oil composition can be improved by blending the acid
scavenger. The combined use of the extreme pressure agent and the
antioxidant with the acid scaven§e1~exerts an additional improving
effect on the stability.

The copper deactivator is, for example,
N-[N',N'-dialkyl (alkyl group having 3 to 12 carbon
atoms)aminomethyl]tolutriazole, and examples of the anti-foaming
agent include silicone oil andvfluorinated silicone oil.

[0049] The refrigerator oil composition of the present
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invention has a kinematic viscosity of preferably 1 to 500 mm?/s,
more preferably 3 to 300 mm’/s, or still more preferably 5 to 200
mm?/s at 40°C. The composition has a volume specific resistance
of preferably 10° Q:cm or more, or more preferably 10'° Q:-cm or more,
and an upper limit for the volume specific resistance is typically
about 10 Q-cm. In addition, the composition has a coefficient
of friction by a reciprocating dynamic friction test of typically
0.115 or less, or preferably 0.110 or less, and a lower limit for
the coefficient of friction is typically about 0.10.

It should be noted that a method of measuring each of the
kinematic viscosity, the volume specific resistance, and the
coefficient of friction will be described later.

[0050] The refrigerator oil composition of the present
invention is used in a refrigerator using, for example, a natural
refrigerant such as carbon dioxide, ammonia, propane, butane, or
isobutane, a hydrofluorocarbon-based refrigerant such as R410A,
R407C, R404A, R1l34a, or Rl52a, a fluorine-containing organic
compound-based refrigerant such as an unsaturated fluorinated
hydrocarbon compound, a fluorinated ether compound, a fluorinated
alcohol compound, or a fluorinated ketone compound, a refrigerant
obtained by combining the fluorine-containing organic
compound-based solvent and a saturated fluorinated hydrocarbon
compound, or a refrigerant obtained by combining fluoroiodomethane

and propene.
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The used amounts of any one of the various refrigerants and
the refrigerator oil composition in a method of lubricating a
refrigerator using the refrigerator oil composition of the present
invention are such that a mass ratio of the refrigerant to the
refrigerator oil composition is in the range of preferably 99/1
to 10/90, or more preferably 95/5 to 30/70. An amount of the
refrigerant below the above range is not preferable because a
reductionin refrigerating capacity of the refrigerator is observed.
In addition, an amount of the refrigerant beyond the above range
is not preferable either because the lubricity of the composition
reduces. Therefrigeratoroil compositionof thepresent invention,
which canbe used in any one of various refrigerators, isparticularly
preferably applicable to the cdmpression refrigerating cycle of
a compression refrigerator.
[0051] A refrigeration system to which the refrigerator oil
composition of the present invention is applied is, for example,
a refrigeration system including a compressor, a condenser, an
expansion mechanism (a capillary tube or an expansion valve), and
an evaporator as essential components, a refrigeration systemhaving
an ejector cycle, orarefrigeration systemincludingadryingdevice
(desiccating agent: synthetic zeolite).

The compressor may be any one of an opened compressor, a
semi-closed compressor, and a closed compressor, and the motor of

the closed compressor is an AC motor or a DC motor.
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In addition, a polyethylene terephthalate resin or a
polybutylene terephthalate resin is typically used as an insulation
material for the refrigeration system.

A water content in the refrigeration system is preferably 500

massppmor less, ormorepreferably 300 massppmor less. Inaddition,
an air content in the system is preferably 13 kPa or less, or more
preferably 1 kPa or less.
[0052] Various sliding parts (such as a bearing) are present
in a compressor in a refrigerator to which the refrigerator oil
composition of the present invention is applied. 1In the present
invention, a part composed of engineering plastic, or a part having
an organic or inorganic coating film is used as each of the sliding
parts in terms of, in particular, sealing property.

Preferable examples of the engineering plastic include a
polyamide resin, a polyphenylene sulfide resin, and a polyacetal
resin in terms of, for example, sealing property, sliding property,
and abrasion resistance.

In addition, examples of the organic coating film include a
fluorine-containing resin coating film (such as a
polytetrafluoroethylene coating film), a polyimide coating film,
and a polyamideimide coating film in terms of, for example, sealing
property, sliding property, and abrasion resistance.

On the other hand, examples of the inorganic coating film

include a graphite film, a diamond-like carbon film, a nickel film,
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a molybdenum film, a tin film, a chromium film, a nitride film,
and a boron film in terms of, for example, sealing property, sliding
property, and abrasion resistance. The inorganic coating film may
be formed by a plating treatment, or may be formed by a chemical
vapor deposition method (CVD) or a physical vapor deposition method
(PVD) .

It should be noted that a part composed of, for example, a
conventional alloy system such as an Fe base alloy, an Al base alloy,
or a Cu base alloy can also be used as each of the sliding parts.

The refrigerator oil composition of the present invention has
alowcoefficientof friction, isexcellent inenergy-savingproperty,
and 1s suitably used in each of a compression refrigerator and a
refrigeration system in various refrigeration fields (such as a
car air conditioner, a gas heat pump, an air conditioner, a cold
storage, a vending machine, a showcase, a water heater, a floor

heating appliance, and a heat pump of a drier for a laundry machine).

Examples
[0053] Next, the present invention will be described in more
detail by way of examples. However, the present invention is by
no means limited by these examples.

It should be noted that the various characteristics of a
refrigerator oil composition -obtained in each example were

determined by the following methods.
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(1) Kinematic viscosity at 40°C
The kinematic viscosity of each composition at 40°C was
measured in conformance with JIS K 2283. It should be noted that
the kinematic viscosity of base 0il was measured in the same manner
as that described above.
(2) Volume specific resistance
After having been dried under reduced pressure (40 to 100 Pa)
at 100°C for 1 hour, sample o0il was charged into a liquid cell for
the measurement of a volume specific resistance in a thermostat
at 80°C. After the 0il had been held in the thermostat at 80°C for
40 minutes, the volume specific resistance of the 0il was measured
with a super megohmmeter "R8340" manufactured by ADVANTEST
CORPORATION at an applied voltage of 250 V.
(3) Coefficient of friction
A reciprocating dynamic friction test was performed under the
following conditions, and the coefficient of friction of each
composition was measured.

<Test conditions>

Test piece: cylinder SUJ2 (®4.5mmx 5.3 mm) /plate FC250
Load: 49 N

Rate: 25 mm/s

Temperature: room temperature

Stroke: 10 mm

(4) Power consumption reduction ratio
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Each composition was evaluated for energy-saving property by
measuring the power consumption reduction ratio of the composition
when actually used in a refrigerator under the following test
conditions. The results of the evaluation were shown while the
refrigerator oil composition of Comparative Example 1 was defined
as reference 0il; provided that the refrigerator oil composition
of Comparative Example 2 was defined as reference oil in Example
12, the refrigerator oil composition of Comparative Example 3 was
defined as reference oil in Example 13, and, similarly, the
refrigerator oil composition of Comparative Example 4/5 was defined
as reference o0il in Example 14/15, respectively.

<Test conditions>

Apparatus: rotary compressor (three phase-200 V)
Discharge pressure: 2.4 MPa

Suction pressure: 1.37 MPa

Frequency: 30 Hz

Test oil: 420 g

R410A refrigerant: 1,200 g

(5) Capillary flow rate reduction ratio

The capillary flow rate reduction ratio of each composition
afteratest performedunder the followingconditionswas determined.
<Test conditions>

Apparatus: rotary compressor (three phase-200 V)

Discharge pressure: 3.2 MPa
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Suction pressure: 0.7 MPa

Discharge temperature: 100°C

Suction temperature: 30°C

Test time: 1,000 hours
Capillary: ®l.1l mm x 2 m
Test oil: 400 g

R410A refrigerant: 400 g

(6) Shield tube test

A catalyst Fe/Cu/Al was loaded into a glass tube. The tube
was filled with sample o0il and a refrigerant (R410A) at a ratio
"sample oil/refrigerant” of 4 mL/1 ml, sealed, and held at 175°C
for 30 days. After that, the external appearance of the oil, the
external appearance of the catalyst, and the presence or absence
of sludge were observed, andthe acidnumber of the oil was determined.
[0054] Examples 1 to 15 and Comparative Examples 1 to 6

Refrigerator oil compositions each having a composition shown
in Table 1 were prepared, and the coefficient of friction, power
consumption reduction ratio, andcapillary flowrate reductionratio
of each of the compositions were determined. Further, each of the
compositions was subjected to a shield tube test. Table 1 shows

the results.
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[ 0057] ( Not es) Al : polyvinyl ether (PVE) having a kinematic
viscosity of 68.1 mm2/s at 40C A2: pol yoxyal kyl ene gl ycol

(PAG ' a kin ic,viscosity of 46.7 mmR/s at 40C A3:
ponviEgﬁEZ?her poﬁgg%ﬁﬁpene gl ycol copolyner (nole raio 1:1) having
a kinematic viscosity of 75.2 mR/s at 40C , A4: polyol, ester
(POE) havi ngPa: deraknl ¢teessiFEbhagdng akpnemaEigo@dscosity of 68.1

mm?/s at 40°C

A2: polyoxyalkylene glycol (PAG) having a kinematic viscosity
of 46.7 mm®/s at 40°C

A3: polyvinyl ether‘polyalkylene glycol copolymer (mole raio
1:1) having a kinematic viscosity of 75.2 mm?/s at 40°C

Ad: polyol ester (POE) having a kinematic viscosity of 68.5
mm®/s at 40°C

A5: polycarbonate (PC) having a kinematic viscosity of 67.9
mm?/s at 40°C

Bl: tetraglycerin monooleyl ether

B2: hexaglycerin monooleyl ether

B3: decaglycerin monooleyl ether

B4: tetraglycerin monolauryl ether

B5: hexaglycerin monolauryl ether

B6: decaglycerin monolauryl ether

B7: tetraglycerin mono-2-ethylhexyl ether

B8: hexaglycerin mono-2-ethylhexeyl ether

B9: decaglycerin mono-2-ethylhexyl ether

B10: hexaglycerin mono-isostearyl ether

Bll: tetraglycerin-di-2-ethylhexyl ether

B12: monoglycerin monooleyl ether

Extreme pressure agent: tricresyl phosphate (TCP)
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A5: pol ycarbonate (PC) having a kinematic viscosity of 67.9 mR/s at
40C Bl : tetragl ycerin nonool eyl ether 82: hexagl ycerin nonool eyl

et her 83: decagl ycerin nonool eyl ether B4: tetraglycerin nonol auryl

et her B5: hexagl ycerin nonol auryl ether B6: decagl ycerin nonol auryl
ether 87: tetragl [ 0: 2-ef hy] | . efh 3. _he I '

nono- 2- et hyl gigy%ﬁﬁk%gﬁﬁgz a%%c%gﬂyg%;%@r%nrr%)r(ljgaﬁ%ea{\ﬁf;}f%ggyiyg%?fgratoms
B10: hexagl ycerin nono-isostearyl ether 811:

tetragl yceri ARBLoBlgRRYI hex P ddriher tBPRt s Aogefdedi RhgdRdol eyl et her
Extreme pressure agent: tricresyl phosphate (TCP) Acid-suppl enent
agent: a-ol eAnhibrbnerhavsiingcbhechrisend andngocameiroxi dant :
2,6-di-tert-butyl-4-nethyl phenol Antifoaner: silicone-based

anti f oapepsf 0058] Asscaarberses8ehr gfohalad 1t 1 hetrkef regernakeatoirl oil
conposition of the present invention has good stability against a
shield : S Il i lary fl.ow.r r i i
{Bramp ePget §2be) B e R e IRt Pt Tt
Exanples 1.to0 11 each containing Base O Al .and a | yhydric cqhal
cthor Sombbimd DESE s eetit Him enerant bt bherfr LY (s i Fruion
have a | ower coefficient of friction, a higher power consunption .
reduct rahipatiExammesa hi §verl ©ner gyn-s&ﬂdﬁgl@ﬁrecﬁheé hasfrhessagprt led 1
refrigerator oil composition of Conparative Exanple 1 free of such

pol yhydompoalitbhok efhBrampipeuhdto Sl Inidach yorteiniedg iBpesatdirl @il and
conpositions of Exanples 12 to 15 each contai ning any one of Base
Gls Az go1 ARdc tAec-Hod ¥ vt d € Inpidld 8ihehe Gor@ond iafvdlt®on (any
present invention each have a better energy-saving effect than that

of each of rLi.ge r..Qjl St : i;ve .Exanpl

fo 5 rUBMAatn o B chorRe s SroRsChranar SOEREE Bt e aThe r it
present invention is renoved, , ., Inc nH{a t, nearly no reduction
i n coePPVEF &M SR Q% F%ﬂuSFlBBV@Fl@or%‘Efﬁﬁt %%eBﬁg‘é%\‘/%ﬂVMgFﬁéeCt
refrigerator oil conposition of Conparative Exanple 6 in which the
pol yhythag thlosshof thersat Giampotmr g? 1l chappsasann ¢hyenppbatiye Example
repl aced with nonogl ycerin nonool eyl ether, and the conposition is

not obsefwed dH e parl yheririgy adavhog etheetcompound. Similarly, the

refrigerator oil compositions of Examples 12 to 15 each containing
any one of Base Oils A2 to AS and the polyhydric alcohol ether compound
of the present invention each have a better energy-saving effect
than that of each of the refrigerator oil compositions of Comparative
Examples 2 to 5 from each of which the polyhydric alcohol ether
compound of the present invention is removed.

In contrast, nearly no reduction in coefficient of friction
or power consumption is observed in the refrigerator oil composition
of Comparative Example 6 in which the polyhydric alcohol ether
compound of the present invention is replaced with monoglycerin

monooleyl ether, and the composition is not observed to have an
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Pndustrial Applicability [0059] The refrigerator oil conposition of
the present invention has a |ow coefficient of friction, is excellent
i n energy-saving property, and is suitably used in each of a
refrigerator and a refrigeration systemin various refrigeration
fieldseggg§h_g§V§ ga%f%%%tconditioner, a gas heat punp, an air
condi t toneP? 590 storage, a vendi ng nmachi ne, a showcase, a water
heater, a floor heating appliance, and a heat punp of a drier for a

| aundry machine) . CLAIMS 1. Arefrigerator oil conposition,
conprising; a synthetic base oil; and a partial hydrocar byl

et her dhdaamtalirphapppd ipelyhyidyi ¢ al cohol condensate, wherein the

al i phatic pol yhydric al cohol condensate is a condensate of 4 to 20

nmol eculessof a hi ndeeedrgf yL@brands oroidn @ompldatiitd opol yhydihe grechalt
having 3 to 6 hydroxyl groups and wherein the content of the
partiak ,burocar byls e hebyl Scdde #18 A8t Q. 11, 10; J6 BY BRS8Nt in
2. Arefrigerator oll conposition according to claim11, whereln the
synt hetic_base_oi,l coqpri es atdLeasL one kind sel ected frog;a ‘
pol yvi AYF ¥ REPYBAIEH Coipound’ éspsdﬂf&@m ®IFAAE e&lc;t}‘c%f%& ddIerator
conpound, a pol ycarbonat e-based conpound, and a pol yol ester-based
conmpoudld a refrigeratiap$yekaRoln o7a r kv o ticte g kP Isaich
1, wherein the synthetic base oil has a nol ecul ar weight of 150 to
5,000.as a car dirAcoeditpenatpraojds dorgogummn sac @drdicogdid icdrem a
1, wherein the partial hydrocarbyl ether of the aliphatic polyhydric

al cohokotaniansaie, aonPhdses i JHARREt A&howcase, a watdy hehkkgeratbor
oi | conposition according to claim1, wherein the aliphatic

pol yhydric.al c | . e t i I rj o :
G A rare A Bb Y SROCTARE £ rEATRELATD £ SRR ok S IAIA Bechine)
hydr ocar byl group of which a hydrocarbyl ether portion in the parti al
hydr ocar byl ether of the aliphatic polyhydric al cohol condensate is
constituted conprises an al kyl or al kenyl group having 3 to 25 carbon
at ons. 7. Arefrigerator oil conposition according to claim
1, wherein a content of the partial hydrocarbyl ether of the

al i phatic pol yhydric al cohol condensate is 0.1 to 10 % by nass with
reference to a total amount of the conposition. 8. A
refrigerator oil conposition according to claim1, further conprising
at |l east one kind of an additive selected froman extrene pressure
agent, an oiliness agent, an antioxidant, an acid scavenger, a copper
deactivator, and an anti-foam ng agent. 9. Arefrigerator

oi | conposition according to claim1, wherein the conposition has a
kinematic viscosity of 1 to 500 mmR/s at 40C, a volune specific

resi stance of 109 Q cmor nore, and a coefficient of friction by a
reci procating dynamc friction test of 0.115 or |ess.
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CLAIMS
1. A refrigerator oil composition, comprising:
a synthetic base oil; and
a partial hfdrocarbyl ether of an aliphatic polyhydric alcohol
condensate, wherein the aliphatic polyhydric alcohol condensate is a
condensate of 4 to 20 molecules of a hindered glycol and/or an
aliphatic polyhydric alecohol having 3 to 6 hydroxyl groups

and wherein the content of the partial hydrocarbyl ether is

<3

in the range of 0.3 to 10 % by mass.

2. Arefrigerator oil compositionaccording toclaiml, wherein
the synthetic base 0il comprises at least one kind selected from
a polyvinyl ether-based compound, a polyoxyalkylene glycol-based

compound, a polycarbonate-based compound, and a polyol ester-based

compound.

3. Arefrigeratoroil compositionaccordingtoclaiml, wherein

the synthetic base ¢il has a molecular weight of 150 to 5,000.

4. Arefrigeratoroil composition accordingtoclaiml, wherein
the partial hydrocarbyl ether of the aliphatic polyhydric alcohol

condensate comprises a monoether.

5. Arefrigeratoroil compositionaccordingtoclaiml, wherein
the aliphatic polyhydric alcohel condensate comprises a glycerin

condensate.
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6. Arefrigeratoroil compositionaccordingtoclaiml, wherein
a hydrocarbyl group of which a hydrocarbyl ether portion in the
partial hydrocarbyl ether of the aliphatic polyhydric alcohol
condensate is constituted comprises an alkyl or alkenyl group having

3 to 25 carbon atoms.

7. Arefrigeratoroil compositionaccordingtoclaiml, wherein
acontentof thepartial hydrocarbyl etherof thealiphaticpolyhydric
alcohol condensate is 0.1 to 10 % by mass with reference to a total

amount of the composition.

8. Arefrigeratoroil compositionaccordingtoclaiml, further
comprising at least one kind of an additive selected from an extreme
pressure agent, anoiliness agent, anantioxidant, anacid scavenger,

a copper deactivator, and an anti-foaming agent.

9. Arefrigeratoroil compositionaccordingtoclaiml, wherein
the composition has a kinematic viscosity of 1 to 500 mm?/s at 40°C,
a volume specific resistance of 10° Q+cm or more, and a coefficient
of friction by a reciprocating dynamic friction test of 0.115 or

less.
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