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SPECI FI CATI ON REFRI GERATOR O L COVPCSI TION  Technical Field [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 cCENETIICRTIOR rigerator and a
refrigeration systemin various refrigeration fields (such as a car
air conditioner, a gas heat punp, an air conditioner, a cold
storage, a vending machi ne, a showase, a water heater and a fl oor
heati ng appliance). Background Art eneral , a conpression

refrigerator include at REBR{GERAEZS P@%s@@MPgSESEQ@nser an

expansi on nmechani sm (such as an expansion valve), 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 risleh conpression refrigerator, the tenperature in
the conpressor is generally high, and the tenperature in the

condengeino§ gener ghley rje%‘é‘ntt Q?l‘i%t%lb%h 2E8narAl nttclr”"e%)rﬁ’efxsl ator oil

appllcable to a certal ki nd such conpreSS|o rigerato

Accordlngm% %he refrigerant and % h brlcgtlng oi |l -must 5 1
circul &° ﬁltHQHSysfg WPPHSUtSBﬁﬁé bSP gy’ph Qe exﬁﬁ%ﬁ%%ﬁf?% | o1
wdetmmmauuermmefmmﬂowtmmmauﬂe to high tenperature. In
gener alFompRs itdon yBLght haad thRy Icosdifdstiend obi f rhﬁ%@%@%@%@t
t hey undergo phase separation at |low tenperature and high

t enper anurene My esaeingt peopiegligst and is 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, anairconditioner, acoldstorage, a vendingmachine, a showcase,

a water heater, and a floor heating appliance).

Background Art

[(0002] In general, a compression refrigerator include at least
a compressor, a condenser, an expansion mechanism (such as an
expansion valve), and an evaporator, and further a drier, and is
structured so that a mixed liquid of a refrigerant and lubricating
0il (refrigerator oil) circulates in the closed system. In such
compression refrigerator, the temperature in the compressor is
generally high, and the temperature in the condenser is generally
low, though such general theory is not applicable to a certain kind

of such compression refrigerator. Accordingly, the refrigerant and
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ttenperature of the region where the refrigerant and the lubricating
oi | undergo phase separation at |ow tenperature is preferably - 10C
or lower, or particularly preferably - 20C or lower. On the other
hand, the | owest tenperature of the region where the refrigerant and

the | ubhieCBbbhf@cath ngnsIET g sthasecsepas ditn eReadydt g whi e ipefatndergdsng
preferably 30C or higher, or particularly preferably 40C or higher.

The ocgurience gfrattq%np*i Sg @f&@r@n}p:a}adeﬁféﬂqah @Esﬁlaibmerﬁg%w@ure

refrigerator averseyafectsth fetinme or efficiency of

refriger oarerrarkabl ext ent the .
Separ SEOGH 91 LERBSF BT Gor ant SRRE Tehe TS EALTTERoF FRgCan SO FTET o
conpressor portion, a novable part is insufficiently |ubri cat ed,

with teélr dsave e amski vipebe they | Wedorgar Phaseshwpraratior at low
lifetime of the refrigerator remarkably. On the other hand, when the
phase seppeatatareocaEnd imidghe esmmperatwre. t he Madwaowat i ng:heai lhighest
having a high viscosity is present, with the result that the

ef fi ci eRepelfathAdl oexehanay ilRdieese t[rféoesfrfgebhﬁtqdw@h@cm@pﬂcatlng
(CFC), a hydrochlorofluorocarbon (HCFC) , or the |ike has been

her etofgne 3 dido b eadseas eﬁaa[ﬁ{icﬂ?raﬁ{‘t »{]Oéerﬁpéﬂ{d%rféb%r?f@‘%f}%—

such corrpoun cont al oril ne I'S responsi

enviro nt al ssues SO | nvest.| een hquct d on

ol or MO B Lover e e T 1ol BhelRapd SR %@ﬁ d66dar bR the
(HFC). A hydrofl uorocarbon typified by, for exanp

1, 1, 1, 2themrhandiot betlieains t Eempens baee Rartde rm@whaéﬁwﬁm@l%r@pt

1, 1-trif luoroethane (hereinafter referred to as "Rl34a", "R32",

"R125" andrtidrl4Ba'i cartdspesi 1 welder gvash deesepatratdon awtghat;harﬁrhmature

and, for exanple, Rl34a has been used in a
is preferably 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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car air conditioner system However, the HFC may al so be involved in
gl obal warm ng, so the so-called natural refrigerant such as carbon
di oxide, a m xed refrigerant of fluoroiodonethane and propene,
ether, or the |like has been attracting attention as an alternative
refrigeshart isagsspopsbbly ¥ tablieohpeneavi 1 onnesf alo photeetiyanion has
[ 0004] Further, in recent years, an unsaturated fl uori nated

hydrochggpcggﬁﬁg%@ﬁ &ﬁ%? See%ﬂ?%ﬂkﬁaa %ﬁqg%PgE@EléEraﬂt such as

fluorinated ether conpoun exanp at ent Doc a

fluorinated al ohol co oun o] a ket one, conmpoun

i ke hde PR SLHE P B8 AAESH 1 gbr BHAE aﬁftﬂmﬁagban ?ieala% e
potenti al Iomer t han that of Rl134a descri bed above; and can be used
in a ce¥ea@leoar air dohdilt PoReErafsuernreBpanhe way, iHFHeoronshate,

air conditioning, investigation has been recently conducted on a
r educt ipemtat vicaeestitanef orriefr i lgerat ruaide tdrarem (hepedneftelr referred

frictional characteristic of the oil in lubrication with a viewto
savi ng tenalsgy rRgagunedr33 "by "a1p6ir i ger kol 32 Thereseedy: 6@¥yNthas been
property of, for exanple refrlgerator for a cold storage has been

! ”provagt&l}%%@:'a%etntt g{ SGOY Ufo‘%‘; x%ﬁ:ﬁbgeh%% RLK EQE%(sf@gedzfn a

an addi’ticondl ~reduetron’i N Vi scosit
i nvol ved t he energence of problems such as reductions in sealing
proper O Tadd 1 BTG HPET (hS M. [0005] For exanple, (1) a
refrigerator oil conposition obtained by blending base oil conposed
of synt heti c HoWevigityhthe HEGsmayrel skibed invicdved dnsgleleabdvad ¥Fismg A)S©
an etherified product of a trivalent
the so-called natural refrigerant such as carbon dioxide, a mixed

refrigerant of fluoroiodomethane and propene, ether, or the like
has been attracting attention as an alternative refrigerant
additionally suitable for environmental protection.
[0004] Further, in recent years, an unsaturated fluorinated
hydrocarbon compound (see, for example, Patent Document 1), a
fluorinated ether compound (see, for example, Patent Document 2),
a fluorinated alcohol compound, a fluorinated ketone compound, or
the like has been found to be a refrigerant which: has a global
warming potential lower than that of R134a described above; and
can be used in a current car air conditioner system.

By the way, in the field of air conditioning, 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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to hexaval ent aliphatic pol yhydric al cohol and (B) an etherified
product of a binolecular or ternol ecular condensate of a trival ent

to hexaval ent aliphatic pol yhydric al cohol; and has a kinematic
viscosity of 5 to 200 mR/s at 40C (see, for exanple, Patent Docunent

3), ann8X%QJ%ffﬁﬁé£E¥@§pr oi | conposition obtained by blending base
oi | conposed of neral oil and/or synthetic oil with a glyceryl

et her conpou represented .by the follow_.ng _general fornula (I at
0.01 to 10% @%wrxfar@w-rs o RS A Oty ST arbapLer $rie frigefheor

conposi tion (see, for exanple, Patent Docunent 4) have been disclosed
as ref fiogeparer doPLoEagpobasi been cHuhr fedviiyc edusipge§henvascosity of
conpression refrigerator in which, for exanple, a

hydr of Inedfirdegrerebasied, t etwad2 basrd, 1 hydrocdr.bodebased, sarddditional
di oxi de- based, or amoni a-based natural refrigerant is used as a

refri gelcaiot s ihax?'iE%é?!g?qégllrdmtdé&gtﬁérér@éﬁ@&@@é J? pPeb2SHs( Shbh
CHzOH . . . . (1)

4 where represents an al kyl group having 10 to

22 t . _The. i t : ;o '
22 631 B Ao LS ORASEALLcomRSt I PIL () deScpents.
o event @8 Sha | nd G R et )6 T LOTReR 4 GALL SORRS Hidap obtained

investigated while enphasis is placed mainly on abrasion resjstance.
Howeveby idenidivas biagst iodd keoposed odndvotbatés phé whthgytsheanl one
property of each of the conpositions. [0006] Patent Docunent 1: JP
2006- 5039alwiAi cRatiense Dacusenirc (AP afr SOHSAZS fe Batrerduddoc firent 1 Ba l it
10- 265790 A
to hexavalent aliphatic polyhydric alcohol and (B) an etherified
product of a bimolecular or termolecular condensate of a trivalent
to hexavalent aliphatic polyhydric alcohol; and has a kinematic
viscosity of 5 to 200 mm?/s at 40°C (see, for example, Patent Document
3), and (2) a refrigerator oil composition obtained by blending
base 0il composed of mineral oil and/or synthetic oil with a glyceryl
ether compound represented by the following general formula (I)
at 0.01 to 10% by wt with reference to the total amount of the
composition (see, forexample, Patent Document 4) have been disclosed
as refrigerator oil compositions each of which: is used in a
compression refrigerator in which, for example, a
hydrofluorocarbon-based, ether-based, hydrocarbon-based, carbon
dioxide-based, or ammonia-based natural refrigerant is used as a

refrigerant; and has improved lubricating performance:

R'-OCH,CH (OH) CH,OH - - - - (I)
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Pat ent Documnent 4: JP 11-315295 A Disclosure of the Invention
Problemto be solved by the Invention [0007] In view of the
above-nentioned circunstances, it is an object of the present
invention to provide a refrigerator oil conposition which is

prefer%%@%e“%@dréﬁr@sgﬁﬂgr§§5599yie§£bgﬁrﬁ$9{ngtf@tt83§§ éarbon atoms.
hydr of | uorocarbon, a natural refrlgeran such as a hydrocarbon,

bon di f fI d h
and propenc, " GRERLAPREER™ Pcr CHAPERLCRURr Dhr boh, D4 LT Tt GaF o

ether, a fluorinated al cohol, a fluorinated ketone, or a m xture

t her eoMhdd-ea A et okt phaged MpanLFoeRf PEIERLOFf HaSidtagee and ithe
excellent in energy-saving 5 property. Means for solving the

Pr obl epgdp@3@8] wiltd whieht bhe ologdiEngpreSentaphivéatryonshavevemded, and
extensive studies with a viewto developing the refrigerator oi

CO”DOSEh@o&e@@wg@id%dﬂN61q0@BRp6BQE&oﬁf (by i Bhs e e di BXESt | @iited Nvhile
ener gy-savi ng property As a result, the I nventors have found that a

refri g%Erﬁ;tr%sﬁ 5 ﬁé&' 8?189? ghn! %Qa%lwtﬁéeé it

Oif o RRML 2 no
parti al ocar er o ecitic aliphatic poly ydrlc al cdho

EZQﬁGQE?ﬁefF et E%Lké’%égc?oﬁ%%%wm %r$ﬁ§?%y;2¥§ﬂtabg$agwty ot

i nvention prOV|des (1) arefrigerator oil conposition, including a
synt hetiachh@fe thei IcompRE L inmrtd al hydrocarbyl ether of an aliphatic
pol yhydric al cohol condensate, in which the aliphatic polyhydric

al cohol[0006] Patent Document 1: JP 2006-503961 A

Patent Document 2: JP 7—507342 A
Patent Document 3: JP 10-265790 A

Patent Document 4: JP 11-315295 A

Disclosure of the Invention

Problem to be solved by the Invention

[0007] In view of the above-mentioned circumstances, it is an
object of the present inventiqn to provide a refrigerator oil
composition which is preferably used in a compression refrigerator
that uses a hydrofluorocarbon, a natural refrigerant such as a
hydrocarbon, carbon dioxide, or ammonia, a mixed refrigerant of
fluoroiodomethane and propene, an unsaturated fluorinated
hydrocarbon, a fluorinated ether, a fluorinated alcohol, a
fluorinated ketone, or a mixture thereof as a refrigerant, has a

low coefficient of friction, and is excellent in energy-saving
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condensate includes a condensate of 4 to 20 nol ecul es of a hindered

gl ycol and/or an aliphatic polyhydric al cohol having 3 to 6 hydroxyl
groups; (2) a refrigerator oil conposition according to item (1), in
whi ch the synthetic base oil includes at |east one kind selected
from appelywitiy! ether-based conpound, a pol yoxyal kyl ene

gl ycol - based conpound, a pol ycar bonat e- based conpound, and a pol yol
ester-based conpound; (3) a refrigerator oil conposition according to
item (1) or 6 (2), in which the synthetic base oil has a nol ecul ar
wei ght of 150 to 5, 000; (4) a refrlgerator oi | conposition according
to anyMSﬁésofoqiﬁ9%¥%ﬁg R (BOP1eMShi ch the partial hydrocar byl
ether of the aliphatic polyhydric alcohol condensate conprises a
nmonoet H80P8(05) a r&hei gbnaentons| odfonphosi Pireseadcolrniveryt ton ahy venenade
itens (1) to (4), in which the partial hydrocarbyl ether of the

al i phakix¢ epeliyley dtivelizlscafialh eordensabedénel vfengathenoef hjerd6¢r aoil
refrigerator oil conposition according to any one of itens (1) to

(5), T BoWcE ta Y HLQG ALY ! 1 8% Akl f i WM. eh F kyd@sahb¥ha €kB&llent in
portion in the partial hydrocarbyl ether of the allphatlc polyhydrlc

al cohol_ _condensat.e i nstitut i ncl udes n K al ke r.qQu
havi ng C3SE§Yo5 % ar o ra?&é 7§9a ]I;%?]Tl? erta %l] Ptgg%lom ?én nd'ehdt
according to, any one of |tenB (6), in mhlch a content of  the

parti aP H%Fbaarsypr S heogositelon CORERLE LRI JHYIYE e o B 01l and

condensate is 0.1 to 10 % by mass wth reference to a total anount
of theacp@pdsiali drydrocarbyl ether of a specific aliphatic polyhydric

alcohol condensatecanqualify fortheobject. Thepresent invention
has been completed on the basis of such finding.

That is, the present invention provides:

(1) arefrigeratoroil composition, includinga syntheticbase
0il; and a partial hydrocarbyl.ether of an aliphatic polyhydric
alcohol condensate, in which the aliphatic polyhydric alcohol
condensate includes a condensate of 4 to 20 molecules of a hindered
glycol and/or an aliphatic polyhydric alcohol having 3 to 6 hydroxyl
groups;

(2) a refrigerator oil composition according to item (1), in
which the synthetic base 0il includes 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) a refrigerator oil composition according to item (1) or
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(8) a refrigerator oil conposition according to any one of itenms (1)
to (7), further conprising at |east one kind of an additive selected
froman extrene pressure agent, an oiliness agent, an anti oxi dant,
an acid scavenger, a copper deactivator, and an anti-foam ng agent;

and (9) refri t j i-Lie@n C i t ; i
(D) 1oy B e e R et B e Byt S o
1 to 500 gn%/ at 40C, a volune specific resistance of 109 0O-cm or
nmore, afd>a O8ét i cient of friction by a reciprocating dynam c
friction test of 0.115 or less. Effects of the Invention [0009] -
Accor di ng t o (dheapressngeraken con, conppeitannpecppodingdtogany one of
refrigerator oil conposition which: is preferably used in a

conpr edsiems r@fritger(@)or irhathiudestse padrafd Wdrebesdohyla etdier adf the
refrigerant such as a hydrocarbon, carbon dioxide, or ammonia, a

m xed nafiHhgeriantAfyHydMer o KR hanRicah f QRGSr 1 EUINS ahdH &tk r ;
fluorinated hydrocarbon, a fluorinated ether, a fluorinated al cohol,

a f1uori nat eq ¢eLopg, 9 a. WX UGS LAt 852 LEPLLURLANL! fiBSond of

| ow coeffici rirction; a i's ex I h-energy=savin

Cei T gbEamST (01 Corkgde LbMIIoR A prRgarie h Mo brtHigis of the

synthetic base oil and a partial hydrocarbyl ether of an aliphatic

pol yhy@diiphaitdehdlo lydvvghnisatad card ieondensdierinedide s a eanagidier;

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

nmol ecul es of (&)handefedgghygtolr and/ oomposatiphattcording to any one of
items (1) to (5), in which a hydrocarbyl group of which a hydrocarbyl
ether portion in the partial hydrocarbyl ether of the aliphatic
polyhydric alcohol condensate is constituted includes an alkyl or
alkenyl group having 3 to 25 carbon atoms;

(7) a refrigerator oil composition according to any one of
items (1) to (6), in which a content of the partial hydrocarbyl
ether of the aliphatic polyhydric alcohol condensate is 0.1 to 10 %
by mass with reference to a total amount of the composition;

(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 composition according to any one of

items (1) to (8), in which the composition has a kinematic viscosity
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pol yhydric al cohol having 3 to 6 hydroxyl groups. In the refrigerator
oi |l conposition of the present invention, synthetic base oil such as
an oxygen-contai ni ng conpound including 6 a polyvinyl ether-based
conpound, a pol yoxyal kyl ene gl ycol -based conpound, a

pol yca - 2 2y O, o] = P -
scd a8 oaae e R T e B R e e R STy T 07 - cm
et her-based conpoynds each. used,_ as se.ail in the resent.invention
are ol BETPFEd PRECE ©ROMpbUE bITai et By Bdi JnETFoRTgas fifyfynamic
et her nononer (hereinafter referred to as "Polyvinyl Ether 1"), a
conpoudd ightiginmde sy ogblMrerdzikRFS vinyl ether nononer and a

hydr ocar bon nononer having an ol efinic double bond (hereinafter
referred to as "Pol yvinyl Ether Copolyner I1"), and a copolyner of
pol yvi nyl ether, and an al kyl ene glycol or a poly(oxy)alkylene

gl ycol gf@¥ed sTyroeierifferfdicdh of the glycols (hereinafter referred
to as "Polyvinyl Ether Copolyner I11"). [0011] Exanples of the vinyl

et her rs use t L .Qf Pol yvi :

et uddP ey ot Ry oatnge Y hIBYEEE R yr I i B bkl rdvi e

ether, vinyl-isopropyl ether, vinyl-n-butyl ether, vinyl-isobutyl,

ot her | 2 MRAEASRAAIRY | o€l nepoodiibbon shidltic vie cbhistePephyT taspriry 12

ether, vinyl-n-hexyl ether, vinyl-2-methoxyethyl ether,

vi nyl - gogpiFespdony Feérhgerateirnyhat usag Bokydrofdupypcarhph, et iatural

vinyl -2-nmethoxy-propyl ether, vinyl-3,6-di oxaheptyl ether,

Vi nyl - 2e@rIgemaotadecy aai kerhydnogydboh 4-aH meirhyd i-ok el axalepionia,

ether, wvinyl-1,4,7-trinethyl-3,6,9-trioxadecyl ether,
amixedrefrigerantof fluoroiodomethane andpropene, anunsaturated

fluorinatedhydrocarbon, a fluorinatedether, afluorinatedalcohol,
a fluorinated ketone, or a mixture thereof as a refrigerant; has
a low coefficient of friction; and is excellent in energy-saving

property.

Best Mode for carrying out the Invention
[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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vi nyl - 2, 6- di oxa-4-heptyl ether, and vinyl-2,6,9-trioxa-4-decyl 9

et her; 1-methoxypropene, 1-ethoxypropene, 1-n-propoxypropene,

1-i sopropoxypropene, 1-n-butoxypropene, 1-isobutoxypropene,

1- sec- but oxypropene, 1-tert-butoxypropene, 2-nethoxypropene,

2-etho r v 12-N3Pr.0 -i §0 -

2 - Ut RN SETob s Sebone SRR PR BERRe a1ycol-based
2-tert-but oxypropene; 1-nethoxy-|-butene, 1-ethoxy-I-butene,

1- n- pr 65BBRUNGL BeRe LY £aF B8pASEGRASEnGPRRRUNG . R G BRY YPLLeE kfe Pased
1-i sobut oxy-1-butene, 1-sec-butoxy-I|-butene, 1-tert-butoxy-I-butene,
2- met heopdound eine, uedtddxyase bot Bne, 2- n- propoxy-| - but ene,
2-1sopropoxy-| -butene, 2-n-butoxy-I|-butene, 2-isobutoxy-I-butene,

2- sec- HM M impluteitee r-Zaded t chubOxyd] - but ene, 2- met hoxy- 2- but ene,

2- et hoxy- 2- but ene, 2-n-propoxy-2-butene, 2-isopropoxy-2-butene,

2-n-but oxy- Z'Mg}%}‘ien 1 theeRwLey ZbRﬁBﬁHGS LB Q¥YVpLsdWiaNen the
and 2-tert-but xy-iibutene. Those vihyl ether-based nononers can be
pr oduced nmet hads. iLhd . of those vin et.her_.mona

b ny. known. %ghe k é | rs
mey be ERSRP ohBVSBFLORuGIs ROPESKINGY TRGPedt HRUPBERTsERInea By
conbi nation. [0012] Exanples of the vinyl ether nononmer to be used as
a raw BRBIR B ZEF PoV YR hy PLEERe ROOSPEIY Méve Nl nafdafd e ebetm dsto as
simlar to those described for the above vinyl ether nononer. One
ki nd of"Pdlhosimmwl Byheet he}, ronomposndmp tiea neskyatapel yroer i singr vibn gl
kinds thereof may be used in conbination. Further, exanples of the
hydr oc/th@ty monemer Bavi Ath pdr&t£Ebhénm Gronkher having an olefinic double

bond (hereinafter referred to as "Polyvinyl Ether Copolymer II"),
and a copolymer of polyvinyl ether, and an alkylene glycol or a
poly (oxy)alkylene glycol, or a monoether of each of the glycols
(hereinafter referred to as "Polyvinyl Ether Copolymer III").
[0011] Examples of the vinyl ether monomers used as the raw
material of the Polyvinyl Ether I include: vinyl methyl ether, vinyl
ethyl ether, vinyl-n-propyl ether, vinyl-isopropyl ether,
vinyl-n-butyl ether, vinyl-isobutyl ether, vinyl-sec-butyl ether,
vinyl-tert-butyl ether, vinyl-n-pentyl ether, vinyl-n-hexyl ether,
vinyl-2-methoxyethyl ether, vinyl-2-ethoxyethyl ether,
vinyl-2-methoxy-l-methylethyl ether, vinyl-2-methoxy-propyl ether,
vinyl-3, 6-dioxaheptyl ether, vinyl—3,6,9—trioxadecyl ether,
vinyl-1l,4-dimethyl-3, 6-dioxaheptyl ether,

vinyl—l,4,7—trimethyl—3,6,9—trioxadecyl ether,

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



doubl e bond to be used as another raw material include ethylene,
propyl ene, various butenes, various pentenes, various hexenes,

vari ous heptenes, various octenes, diisobutylene, triisobutylene,
styrene, a-nethylstyrene, and various al kyl-substituted styrenes. One

ki nd obchgse HYHEREBLYICERARIET 5-8hbx DBYbDEnaN Of4lIgk Spoisilene,

bond may be used al one; or two or nore kinds thereof may 'be ‘used in
conbi nati,on. In addition, Polyvinyl Ether Copolyner, || be either
2 bl ok dGSBITRER Y- P S 1dom KaP ST Y YERSRATG | Pt yAI R CREFRFCReNe
and Pol yvi nyl Ether Copolyner Il can be produced by, for exanple,

t he folFeRicTuReRyEEor=aYe i ni LrherhgbrhexpBryREPEzat idmeHigrgiropene,
conbi nations of Broensted acids, Lew s acids, or organic netal

conpougde taws yapddperse, of arbpudpaxyaaiabend,h wat®ri sep oty ropene,

phenol s, acetals, or vinyl ethers can be used. Exanples of the

Br oenstzeeh-wt%%aim@p&@, Dy Or QI it v i the Ny Ar el e @i dpene, and

hydr obrom ¢ acid, hydroiodic acid, nitric acid, sulfuric acid,

trichlar ti j trifl the j Ex _td

Lewi s orat i picaayipstihe s drHBERGEF 1FnlERfle, R ARl Hircene,
alumnymtribromde, .tin tetrachloride, zipc dichloride, and ferric
chl ori d&P B OPRIYe "é%)dtseneacﬁaé,SOBBPBﬂXYFrZ[rBHB?Pae ]i‘él‘g%\ﬁ‘?’&m]a'r ykene,
preferable. In addition, exanples of the organic nmetal conpounds

i ncl ude -disebmloxy—dmbwianehl ori de, et hyl al um nurAettoriaey—laithtene,
di ethyl zinc. [0013] Wen any of water, alcohols, or phenols are

used, a-tkydrbgenxgt-dmdutedse,t 02thetkradyel-bheepeo| yeretflorxy-1-butene,
polymerization 11 initiation. In contrast, when an acetal is used, a

gg?;gﬁggna %@ggég?t-gg%’&fer@,kgxysgﬁ%ﬁéwhtbetaﬁs; -3t SN DSHutene,
2-isobutoxy-1l-butene, | 2-sec-butoxy-1-butene,
2-tert-butoxy-l-butene, 2-methoxy-2-butene, 2-ethoxy-2-butene,
2-n-propoxy-2-butene, 2-isopropoxy-2-butene, 2-n-butoxy-2-butene,
2-isobutoxy-2-butene, 2-sec-butoxy-2-butene, and
2-tert-butoxy-2-butene. Those vinyl ether-based monomers can be
produced by any known methods.

One kind of those vinyl ether monomers may be used alornie, or

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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when an adduct of vinyl ether with carboxylic acid is used, an alkyl
car bonyl oxy group originated froma carboxylic acid portion is
detached fromthe adduct of the vinyl ether with the carboxylic
acid. On the other hand, when any of water, alcohols, phenols, and

acet al gidu$1usednd ke erduakqt he RAbyABE 9k h&F8F DAL N9c1 & ethylene,
pol ymeri zati on becones acetal, olefin, or aldehyde. In addition,” in

the case of .an adduct. of _vinyl ether _w.th _carboxylic acid, it
becone?ﬁ%%%ﬁ%&ﬂﬁ(y%ﬁﬁ%P%s%ggeB?sheﬁ?gégPﬁlP éxﬁﬁhs %ﬁrﬁqﬁfr%ﬁ§$ﬁﬁs’
t hus obtained can be converted into desired groups by a nethod known
in thevartiousKhaplesess YHelQesiad®nfoupsirAbLbYéePBsi kS QRithYLeRe,
saturated hydrocarbon, ether, alcohol, ketone, nitrile, and am de.

O t hosgyrene,r esndubylstigivteas, sandnatradusydl kgarbohstethéed sinyirenes.
al cohol are preferable. The polynerization reaction can be initiated

at a tenperaioheekifdRg Ao é ARG alr®obiEn ol lelay f E & n$Ant S1L SO i c
depending on the kinds of raw materials and initiators. In addition,

the p@oﬂ'mréé%)?éird)?narf% ilpgh&aamﬁge C%@'&&c?doﬂrvim@ W 40 Seconds,

to 10 hours intiation of t reaction. This polynerization

reaction is usuyall er f ormed in ta . prese of, a ent,, Th

ol venBeniieHet i AP MR AN Al s TPhARSHTLEB1 e e b A e o oPRLEPPE LT

raw materials required and are inert to the reaction. Exanples 12

t her eofmawhibeh eddieie PprafetiattSPUSERE Y Y Rdecarsiam AP PLYRSEul ar | y

limted to: hydrocarbon solvents such as hexane, benzene, and

t ol uene; andEetchepfs@bugntisyduEhhas &t agyd Bdheving]l Ether Copolymer II

2- di met hoxyet hane, and tetrahydrof uran.
can be produced by, for example, the following method.

For initiating the polymerization, any of combinations of

Broensted acids, Lewis acids, or organicmetal compounds and adducts
of carboxylic acid with water, alcohols, phenols, acetals, or vinyl
ethers can be used. Examples of the Broensted acids include
hydrofluoric acid, hydrochloric acid, hydrobromic acid, hydroiodic
acid, nitric acid, sulfuric acid, trichloroacetic acid, and
trifluorocacetic acid. Examples of the Lewis acids include boron
trifluoride, aluminum trichloride, aluminum tribromide, tin
tetrachloride, zincdichloride, and ferricchloride. Of thoselewis
acids, boron trifluoride is particularly preferable. 1In addition,
examples of the organic metal compounds include diethyl aluminum
chloride, ethyl aluminum chloride, and diethyl zinc.

[0013] When any of water, alcohols, or phenols are used, a

hydrogen atom binds to the end of the polymer for polymerization

11
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[[0014] On the other hand, Polyvinyl Ether Copolyner Il can be
produced by polynerizing a vinyl ether nonomer with an al kyl ene

gl ycol or a poly(oxy)al kyl ene glycol, or a nonoether of each of the
glycols as an initiator in accordance with the above-nenti oned

pol ynerinzatiaen J¥et hed. cbht8haul dyhen not eddthat ihgskar ™ hydrogen atom
"pol y(oxy)al kyl ene glycol™ refers to both of a polyal kyl'ene giycol

and a pal yoxyal kyl ene. gl ycol anples. o h I ene gl ycal TR
pol y( 0§ﬁ%rﬁéfgﬁé0@yﬁ%¥pso?f r%l%ect ea(r?L ‘ﬁfgecrl é%g bi%nac(:%léuacf:e:ecg'l k;ﬁl‘ean%dltlon !
gl ycol s_and pol y(oxy)al kyl ene glycols, such as, ethyl ene glycol,

di et hyW8g& @P;ﬁé%i(u,cﬁ PifeY Hyy ke heg yébh caidisrmet iyt 8fd dgi §eied, an alkyl
propyl ene glycol, dipropylene glycol, tripropylene glycol, and

pol ypr cpyloemny lgixyc af sowmdo vl dimaned gf yeol a membeklyéris amdpblpormdon) is
al kyl ene gl ycol nonoethers, such as ethylene glycol nononethyl et her,

di et hylere cile drdnaetdndrithest tid iwidyl et Weiddh the carboxylic
nononet hyl et her, propyl ene glycol nononethyl ether, dipropylene

gl ycol _ngporet hyl ether, and tripropylene glycol nonomethylether. In
addi ti on, exanples of the vinyl ether nonomer to be used as a raw

materi al include ex les simlar to those described, for the vjnyl
thor monomeP™ OE e AT SHeB1 SRbI SR At RAFOPOLS) PlrRd ki g
of those vinyl ether nononmers may be used alone, or two or nore
ki nds BrFetadr nky Meedsedther eBAbiafat Fa. PRAVIEE pFekefiermapafningn, the
one kind of vinyl ether-based conmpounds may be used al one or two or
nor e t pelgok niwpy thierubedomes gsoababatolefirg 005k 1HBPodexyalk\ddxhiecion,
gl ycol - based conpound]
in the case of an adduct of vinyl ether with carboxylic acid, it
becomes carboxylicacidester of hemiacetal. Theendsofthepolymer
thus obtained can be converted into desired groups by a method known
in the art. Examples of the desired groups include residues such
as saturated hydrocarbon, ether, alcohol, ketone, nitrile, and amide.
Of those, the residues such as saturated hydrocarbon, ether, and
alcohol are preferable.

The polymerization reaction can be initiated at a temperature
ranging from -80 to 150°C, usually from -80 to 50°C, depending on
the kinds of raw materials and initiators. In addition, the
polymerization reaction can be completed within about 10 seconds
to 10 hours after initiation of the reaction. This polymerization
reaction is usually performed in the presence of a solvent. The

solvent may be any of solvents that dissolve the amounts of reaction

raw materials required and are inert to the reaction. Examples

12
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Exanpl es of the pol yoxyal kyl ene gl ycol - based conpound to be used as
the base oil in the refrigerator oil conposition of the present

i nvention include conpounds each represented by a general formula
(I): R-[(OR2) mOR31 " (1) where Rl represents a hydrogen atom an

al kyl QB%%%oWhTShlcéﬁgelogr ;’ﬂe*}%%l?t QU5 H- AR, %%G&Uﬂogaﬁ/éf‘tgi@u%é)rly

10 carbon atons, or an hatic hydrocarbon group having 1 to 1

car bon_at qns d 2 to 6 bonding ites, R2 represents _an al kyl ene
group t]rémlﬁﬁd;qt%' 4h¥3F88ﬂrg?8n§,°iV§§%tsepsr%cgbn?§ eﬁ?ﬁ?()g%ﬁ%te&%’ apd
al kyl group having 1 to 10 carbon atons, or an acyl group having 2

to 10 gaﬁy@@eat@?é?theﬁeiﬁb\s@ﬁ%suﬁh sk elyelk esher to f:dlaw:hﬁxyethanef
represents such a nunber that an average value for mx nis 6 to 80.
[0016] ahd tlee¢ rabgderogfeneral formula (1), an al kyl group represented
by R1L or R3 may be strai ght-chain, branched, or cyclic. Specific

exanmpl ggoafs t he al ki t8eOURhRChHAA, aPEBYHYhy 8 BHRe r dop &1 Pt r 0F PURzan
an n-propyl group, an isopropyl group, various butyl groups, various

pentyl ,gr ?§§u8¥8r%§g§ovl“ Eiﬂﬁﬁ%své}r{ggioé;%ﬁeﬁ'%w&me %i@’hoéi'r?sall?zl%ne

vari ous o rou 0ous no , various decyl  group
cycl OPE a2 R, S e SN R ST Ty B R
reduces, so the phase separation of the conpound and the refrigerant
may octbe. girecdslas agr d0p thasopr éh @cisisdange we thehhe b aitementipned
addition, an al kyl group portion of the acyl group represented by Rl
or R3 peyyhe ritzaaiight ratdiagd. branched, or cyclic.
It should be noted that the term "poly(oxy)alkylene glycol"”
refers toboth of apolyalkylene glycol and a polyoxyalkylene glycol.
Examples of the alkylene glycol, poly(oxy)alkylene glycol,
ormonoether thereof include: alkyleneglycols andpoly(oxy)alkylene
glycols, such as ethylene glycol, diethylene glycol, triethylene
glycol, polyethylene glycol, propylene glycol, dipropylene glycol,
tripropylene glycol, and polypropylene glycol; and alkylene glycol
monoethers andpoly(oxy)alkyleneglycol monoethers, suchasethylene
glycol monomethylether, diethylene glycol monomethylether,
triethylene glycol monomethylether, propylene glycol
monomethylether, dipropylene glycol monomethylether, and
tripropylene glycol monomethyléther.
In addition, examples of the vinyl ether monomer to be used

as a raw material include examples similar to those described for

the vinyl ether monomer in the description of Polyvinyl Ether I.
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Speci fic exanples of the al kyl group portion of the acyl group
i nclude various groups each having 1 to 9 carbon atons descri bed as
specific exanples of the above al kyl group. Wien the acyl group has
nore than 10 carbon atons, conpatibility with the refrigerant

reducegy o %‘RPtdh%fplEﬁBEeS@Eﬁk@t LPRe fmgﬂﬁryggg?xgggdggﬁgsé@eaigﬁé,i %{an o

may occur. The acyl group has prefera on atons.

R and R3 each represent an_ al kyl group, or an acyl group, Rl and R3
may be°FdBRdec &t ‘%ﬁel‘qfern@r%%l ki‘qudjrﬁ%jaclﬁ1 cﬁ‘?%l.na%dﬁiﬂ Furt her,

when n represents 2 or nore, nultiple R3's in one nolecule may be

i dentical tolor tdid fereaentr émveath ooy heme Vinerd RO epingderftherrbased
al i phatic hydrocarbon group having 1 to 10 carbon atons and 2 to 6
bondi ngomipoasidst hayabephatdca hyde osartyan orgmouie mhyrbe fshaqiigdtusddiim
or cyclic. Exanples of the aliphatic hydrocarbon group having 2

bondi ngosifiestidg ude an ethyl ene group, a propylene group, a

butyl ene group, a pentylene group, a hexylene group, a heptyl ene

group, tyl ene .group, onyl en royp; 5 C e group, a
cyclopé@p%%gne groJ%?qgﬁgy%l@?@%%ﬁ%é&%%ﬁ%‘6?%&%£-C4%%%g§§1j on,
exanpl es of the aliphatic hydrocarbon group having. 3 to 6 bondin
sites incl udE*PEBLEFeS Bl Ribt Y et QQﬁﬂ%%ﬂile§aﬁ§ﬁ¥SQ?POBPQU%P be
froma pol yhydric al cohol such as trinethylol propane, glycerin,

pent aepygell iatsolthes delsiet ¢lil in Xhe3-nafithghradmy didhesammrsitgion of the
1, 3,5-tri hydroxycycl ohexane. Wen the aliphatic hydrocarbon group has
nore t paeskhtcanbentishoinclaaepadmpoundy asdh rebeesehtiegeband general
reduces, so the phase separation of the conmpound and the refrigerant
may ocgWkmyliRe (13l.i phatic hydrocarbon group has preferably 2 to 6

car bon atons.

R'— [(OR?) ,—OR?], <+« (1)

where R! represents a hydrogen atom, an alkyl group having 1 to 10
carbonatoms, anacyl grouphaving2to l1l0carbonatoms, oranaliphatic
hydrocarbon group having 1 to 10 carbon atoms and 2 to 6 bonding
sites, R® represents an alkylene group having 2 to 4 carbon atoms,
R® represents a hydrogen atom, an alkyl group having 1 to 10 carbon
atoms, or an acyl group having 2 to 10 carbon atoms, n represents
an integer of 1 to 6, and m represents such a number that an average
value for m x n is 6 to 80.

[0016] In the above general formula (I), an alkyl group
represented by R! or R® may be straight-chain, branched, or cyclic.
Specific examples of the alkyl group include a methyl group, an
ethyl group, an n-propyl group, an isopropyl group, various butyl

groups, various pentyl groups, various hexyl groups, various heptyl
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[0018] R2 in the general formula (1) represents an al kyl ene group
having 2 to 4 carbon atons, and an oxyal kyl ene group as a repeating
unit is, for exanple, an oxyethylene group, an oxypropyl ene group,
or an oxybutyl ene group. Oxyal kyl ene groups in one nolecule of the

Co”poug;‘}o_ bG48t Eélc § 0y £AGD's Ot 0¥ 1 1b§r89p99s€£'ri8£ t0-y1
or mor € Ki nds o? oxyal ylgne groups; a conpound contafning at [east
an oxypropyl ene uniit in_any one of its nolecules is prefetabl d,
'n par BEOUPEr, 3 SYCHARSIVG 5O RBPYRG RsTE CPHE. BR9EPkyI ! ThAi4 B!
of which are oxypropylene units is suitable. n in the general fornula
(1) represgntlkaanmoreegehanf 10 tearigon apdoms , dec@mnpa hidell } hit vic waitharidee
with the nunber of bonding sites of RL. For exanple, when Rl

r epr eserifs ige ralnky lregiuaigs , Orscamhacphasgr sgparatienr esetihe dompann svheend
Ri represents an aliphatic hydrocarbon group having 2, 3, 4, 5 or 6

bondi nghl tef A geeRMSRAYSoécus. 4The 1181 Yrdp hasPpekirkebliyl M to 6
addition, mrepresents such a nunber that” an average value fofr mx n

is 6t . the average value for mx n deviates fromthe
range,%€%%°8$?§gF“%f the present invention cannot be sufficiently
achi eved. [0Q19] The pol yoxyal ky] ene gl ycol - based conpound
represented 1By 3L EEARr alfTf o?hiYh QFPUPHIPREESCR RSl viEXE aPkyLerfer ouP
gl ycol having a hydroxyl group at any one of its termnals, and can
be” sui repirgsensed byeR wiel’ mhy kemjouwidiidontis its birenihedoxgt qrolis.
as long as the content of the hydroxyl group is 50 nol%or less with

r espectpetca fald et @fpl @b faHIas ky A geoipahd r o ot BE thedd Oy b roupuihd ude
excess of 50 nol%is not preferable because the noisture-absorbing

ggggglfjgéri%st $EoCOIRAUIINL IS HEAE €3 9 RAT LR VRS WLt 1T s YpddiEric
examples of the above alkyl group. When the acyl group has more
than 10 carbon atoms, compatibility with the refrigerant reduces,
so the phase separation of the compound and the refrigerant may
occur. The acyl group has preferably 2 to 6 carbon atoms.
When R! and R® each represent an alkyl group or an acyl group,
R' and R’ may be identical to of different from each other.
[0017] Further, when n represents 2 or more, multiple R¥'s in
one molecule may be identical to or different from each other.
When R! represents an aliphatic hydrocarbon group having 1
to 10 carbon atoms and 2 to 6 bonding sites, the aliphatic hydrocarbon
group may be straight-chain or Cyclic. Examples of the aliphatic
hydrocarbon group having 2 bonding sites include an ethylene group,
a propylene group, a butylene group, a pentylene group, a hexylene

group, a heptylene group, an octylene group, a nonylene group, a
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reduces. Pol yoxypropyl ene glycol dinmethyl ether, polyoxyethyl ene,

pol yoxypropyl ene gl ycol dinethyl ether, polyoxypropyl ene glycol
nonobut yl et her, pol yoxypropyl ene glycol diacetate, and the |ike are
sui tabl e as such pol yoxyal kyl ene glycols in terns of econom cal

ef fici t | t n
R s N A R
can be_used as.the polyaxyal kyl ene gl.ycal -.based, co und represent.ed

byt he 1Hbare tirer SRAERY £ IS A A o SO TR G Ohd o P
of those pol yoxyal kyl ene gl ycol -based conpounds nmay be used al one,

or two3okombr boridiag tHéresofincludeny asd duesd sache ahinais bRy [Fa0]ing
[ Pol ycar bonat e- based conpound] The pol ycar bonat e- based conpound to be

used as Hyirdasegoblip firont dipol ghydgerailarohmll swohpesitinethofldlperopane,
present invention is preferably, for exanple, at |east one kind

sel ect gd ybeenn , A veas Ppnat 6o AR rBav¥ by 1t, W0, It MR K REEt shheiis,
in any one of its nolecules, that is, (1) conpounds each represented

gy{g;853?E%?wgfgﬂgﬁiﬁéagfé%%ﬁg g?eukéleozoreégegénts a residue

obtained by pemoving & fydroxyl, groupfroma,c-yal et akgohol , haviy
atoms, compatibility with the refrigerant reduces, so the phase
separation of the compound and the refrigerant may occur. The
aliphatic hydrocarbon group has preferably 2 to 6 carbon atoms.
[0018] R?® in the general formula (I) represents an alkylene
group having 2 to 4 carbon atoms, and an oxyalkylene group as a
repeatingunit is, for example, anoxyethylene group, an 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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R4 represents a straight-chain or branched al kyl ene group having 2
to 10 carbon atons, R5 represents a nonoval ent hydrocarbon group
having 1 to 12 carbon atons or a group containing an ether bond
represented by R7(O R6)d- where R7 represents a hydrogen atomor a

m)”ova'5e”6rWdEQE?éE?_@vgg?‘?p fﬁ\gd&t&og.qa%%ﬁ%e%%&% gﬁﬁh $Rumber that

represents a’'stra C n or branche aving 2 to

10 carbon atons, and d represents ap jnteger of 1 to 20, a represents
2§t B00RERARE BabE FOParedentebatt S cgdest the, Srepdah A fie T
represents an integer of 1 to 6, and (ii) conpounds each represented
18 by & gemereiigtpmiizen [the) rangeo2d)e [Area2pfotle pyeggnt invention
Z-(QR$O e CO[(RMOa-C e R5}e (I'11) [0024] where R8 represents
a str aicghtrothdien sarf firairatteldy adhddwse group having 2 to 10 carbon
atons, e represents an integer of 1 to 20, and Z, R4, R5, a, b, and

c cach logio)the sammoBanysgya tiyLbat dlsseii b abeypolAdoagh lerddey

general fornulae (11) and (I Z, which represents a res

obtain r enovi_ng r.o .qr fr t .
nexavardnri e i 12T 13 <ARe f gk WA, fRygor naving
preferably represents a residue obtained by remvin a hydroxyl,
group fr BW&OEFMﬁo%PBRt ah| BhdtnG '&éjsltﬁgmir?a érbgﬁd at (r:}%‘? %Wz%}ly
Exanpl es of nonoval ent to hexaval ent al cohols having 1 to 12 carbon
at oms fused levene sindure thep resmpauad! [gort ames rdvg ihardibxyl 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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as follows: as the nonoval ent al cohols; aliphatic nonoval ent

al cohol s such as nethyl al cohol, ethyl alcohol, n- or isopropyl

al cohol, various butyl alcohols, various pentyl alcohols, various
hexyl al cohols, various octyl alcohols, various decyl alcohols, and

variouaagsg%c%%e%]qggﬁg%bfﬂg(@ggic nonoval ent al cohols such as

cycl open al"cohol cyclohiexyl al cohol; aromatic al cohols 19
such as phenol , cresal , xyl e oI,but¥JphenoI,and napht hol ; and aronmatic

aIiphaﬂpgzgﬂcohols[gﬁgﬁc§§ BRAF PRSEGh P RRESHenet yI  al cohol ; as

t he bival ent al cohols: aliphatic al cohols such as ethylene glycol,
propyl ene gl Fbel pobucgkbasageybesedneoppaunt b yasolusedchag the base oil
tetranet hyl ene glycol; alicyclic al cohols such as cycl ohexanedi ol

and cyehohaxamedirigidianar, «@nd conpaiittaal eadhale meders oateachioln is
resorcinol, hydroqui none, and di hydroxy di phenyl; as trivalent

a'?°“°h§éf@&b%ﬁ i C ral.copgbgpsuch g8 Oh¥E8EI None t MkdRE Y4l e PEOPANEOM
trimethylol ethane, trlnethyPoI butane, and 1, 3,5-pentatriol;
alicyclic_ alcohaols such as cyclohexanetriql and .

cycl onBRANEATPRRESRor AR A KFBat T2 41 SEHS S CHOR25E BSPSGaiP ™Y A
met hyl pyrogallol; _and as tetravalent to hexaval ent al cohol s,

al i pahPitd &1 Bebfsniesudhiafsi pertideFRRYNYT c2gh fepassSeited by a general
triglycerin, sorbitol, and dipentaerythritol. Exanples of such

pol ycafbomate dddpound i ncl ude conpounds each represented by a
general formula (l1-a) as a special formof the general fornula

(1'1): [0026]] [Chem[8he @] R9-0-Cl1 -0-[(R40)a_Cl1l1 -0]b-R5 ... (ll-a)

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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[ 0027] where RO represents a residue obtained by renoving a hydroxyl
group from a nonoval ent al cohol having 1 to 12 carbon atons, 20 and
R4, R5, a, and b each have the sane neaning as that described above
and/ or compounds each represented by a general formula (Ill-a) as a
special_form of t ener-al fwla (rrr): [0028] [Chem4] 0 0 11 11
RO- O( RBY) & EO d%arn@](ﬂb (I11-a) [0029] where R4, R5, Re,
R9, a, b, and e each have the same neaning as that descrlbed above.
Exanpl 490881t he rediC#6& @Bt ai ned by renmoving a hydroxyl group from a
nonoval ent al cohol having 1 to 12 carbon atons represented by R9 in
each of the general formulae (Il1-a) and (Il1l1-a) include: aliphatic
hydr ocar bon groups such as a nethyl group, an ethyl group, an

n- propyl group, ancjsopropyl gr oupy various butyl groups, various
pent yl groups8 varmous hexyl grougg, various octyl groups, various
decyl F-ofDR" G @-H@H-s[(ﬁﬁ)a) -y-l—cg+egm§—R5|I i cycl ¢ e=(f§)dr ocar bon

groups such as a cycl opentyl group, a cycloﬁexyl group, a
met hyl cycl ohexyl group, a dinmethyl cycl ohexyl group, and a
decahydronapht hyl group; aromatic hydrocarbon groups such as a
phenyl group, various ton% groups, various xylyl groups, a nesityl
group, [AR@4Jar i ous whepiet hiy q&@@p§en§ﬁdEar§ﬁéﬁﬂ@h£1q@ﬂﬂﬂ cor branched
hydr ocar bon groups such as a benzyl group, a nethyl benzyl group, a
phenet hylkydreoepgrang vavimg napht plrvenhytogs pupseple selhasean idt-eger
straight-chain or branched al kyl group having 1 to 6 carbon atons
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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s preferable. [0030] R4, which represents a straight-chain or
branched al kyl ene group having 2 to 10 carbon atons, preferably
represents a straight-chain or branched al kyl ene group having 2 to 6
carbon atoms, or particularly suitably represents an ethyl ene group

or a propylene group.n ter of,, far.exanmple, the rfor ce, of

t he c%Hﬁ un&sang’hteﬁlé)léa%ree% PRXHRESH Yg%,&%}jﬂd alrgaeprnoakﬁrj@tgh&’ and
Further, RS represents a nonoval ent hydrocarbon group having 1 to 12
car bonargmgid cor ld Pieduls edrredidisnguah eshdrenyond algahasleranedl Menetyl
R7(0O- R6)d- where R7 represents a hydrogen atom or a nonoval ent

hydr ocadkohogr;ogs tiawi bgvialeatlal anhgirsef exbiyptyatli ¢ oabcohoben satching s
R6 represents a straight-chain or branched al kyl ene group having 2

to 10 eanhaened10/Bo1 Apdoflyl BREGIGHY , Bht yiteapesl pEol, Tn_%o%@nt@*’ld;llzycol,

exanpl es o0f the "above nonoval ent hydrocarbon group having 1 to

car bon ons, | | e L lar ¢ de ' inth
descri8§F0n %%EﬁéﬁgﬁﬁyféggPti%%?égiétrz%%%ﬁ%§¥¥§ n %?Ebgggghedéugh as
al kyl ene group havj.ng 2 to 10 carbon ato represented by R6 is

o o o1 SHIFy G SFANEAA- BRE: AYCLPTBRaREHHS AR RYPLA I ol AAPTRNA gt Pt
carbon atons, or is particularl Ereferably an ethyl ene group or a
propy| eneh@aagptegholheresmecirabonydsognanons, tand dabpdopxRA1greowL;
R5 particularly preferably represents a straight-chain or branched

al kyl gesouprhewleagt 1 dlcdhalay:boalaphaticA sidehgly - clahn a5 ylaredred,
al kyl ene group having 2 to 10 22 carbon atons represented by Rs in

the ge@§ﬁﬁbt5?ﬁ%qlBr@bbhe@)tkimeﬁﬁgﬁgia@fﬂaﬁe?tff&ég%h§f6drbd%ane, and
branched al kyl'ene group having 2 o 6 carbon atons, or is

particgk%t%ypg&%& E%%Hx gTiS&QXESQflé%ﬁ%%% 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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or a propylene group by the sane reason as that in the case of R4.
Such pol ycar bonat e- based conpound can be produced by any one of
various nethods; a target pol ycarbonate-based conpound can be
typically produced by causing a carbonate-fornable derivative such

pdiotig- 1 BOE'“C 2l d di %Sdt ol grchpF%%gegﬁ aggmé%é%ifﬁ g %H&P'd%cr&ed
pol yal Kyl'ene’ gl ycol” 170 reac I'h accordance wt a
known nethod. |In the present invention, one kind of those

pol ycaPBengtan Ak FOMPONPSFRRCIEFPEE SEEEE IR BAGCRFT A NECsIUAS, LI 1-2)
ki nds thereof may be used in conbination. [0032] [Polyol ester-based
conpounrd] aAspestiarl dfora difblther gerpatalolfdravilrg @bidut: 3 to 20

hydr oxyl groups and an fatty acid having about 1 to 24 carbon atons
i's prefiepabhy usedcasnt g pol yol ester-based conpound to be used as
the base oil in the refrigerator oil conposition of the present
invention. Here, exanples of the diol include ethylene glycol,

1, 3-propanedi ol, propylene glycol, 1,4-butanediol, 1,2-butanediol,
2-met hyl -1, 3- propan dioI 1, 5- pent gpedi ol , neopentyl glycol,

1, 6- hexanedi ol , _2- met hyl - %g propanedi ol , 1, 7- hept anedi ol

i,g‘ii‘ﬂf‘zgf’%“’@y!l 902332 BRI G 2 G L Ramgyedt of

1, 11-undecanedi ol , and 1, 12-dodecanedi ol. Exanpl es of the polyol

i ncl ude: polyhydric al cohol s such as trinethylolethane,
trimethyl ol propane, trinethyl ol butane, i -(trinmethyl ol propane),
tri-(trooebhyl ol propare)r?, RENRBERYS ALY osnd@ cd P hbIRr i dsbhelneaning

tri-(pentaerythritol),
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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gl ycerin, polyglycerol (conmposed of 2 to 20 glycerin nol ecul es),
1, 3,5-pentanetriol, sorbitol, sorbitan, a sorbitol glycerin
condensate adonitol, arabitol, xylitol, and mannitol; and

sacchagi de grg@ éﬁa%b{'&é%’ra%rc%%' Qfﬁylrdﬁgﬁham@w% 69<l:é'fl9§ﬁ’atoms

fructose t ose, mannose, ose I'ose, “nal tose

|sonaltose treh |,ose, sucrose rafflnose genti anose, and

mer endi£oBES 5K &Ftlally etherified products and nethyl gl ucosi des

of the saccharides. O those, a hindered al cohol such as neopentyl

gl ycol [00BPiet hyl oRét harhé cht rrmltd!mll)t?)r apartesaighitreatiad ol put dr@nched
i-(trinmethyl ol propane), tri-(trinethylol propane), pentaerythritol,

di - (peatagiyhbr gtolhp, havihgiz (Hrenbaeaybbhi d©bns, iSr&f g s ey &faﬂ;ﬁ:esents
polyol. [0033] The fatty aci dnay have any nunber of carbon atons

wi t houg 539318ﬁﬁtbﬁﬁhﬁrok'HkEﬁEh@B a@ﬁyi@ﬁéy AGhg ﬁ@Viﬂﬂ d £® @%4arbon
carbon atons “iIs typically used he atty acids each having 1 to

24 CarbgPe atonspgftlz%ﬁt lﬁg%u1g% ﬁggr% %%s%%.% ' hay, Eﬁ%%;ﬂf%up or

prefera y “aci vin t &R BoR a0
preferable, an fatty acid having 5 or nore carbon atons is stil

more pREPEPRBIENE PR é@tripsaEﬁd X iS¥G RS Sor tﬁﬁrﬁeﬁg?ﬁrﬁﬂnﬁ?o‘?ﬁs the
nost preferable 24 in terns of lubricity. In addition, an fatty acid
havi ngce8ponntbexsd therdmse ezti@ﬂnswlh'sckprcefewamce;ncarisfmmue@did Fanitig r,
12 or less carbon atoms is nore preferable, and an fatty acid having

9 or |RSsrdprdmynt AlofiBnovadienlt! hparecaredberqd g inavierg® 86 12 carbon
conpatibility with the refrigerant. In addition, the fatty acid may

be ei tQ‘EB St ré"g?%hg Féh@alﬁi‘hbyaﬁ%%e‘}r bBnBr ?Qﬁ?@geﬁ%aybﬁ%“?o RbgE,-

fatty acra |s pr

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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é straight-chain fatty acid in terns of lubricity, or is preferably
a branched fatty acid in ternms of hydrolytic stability. Further, the
fatty acid nay be either a saturated fatty acid or an unsaturated

fatty acid. [0034 Ies of the fatty acid incl . lipear_o

br anch&8 £o9&ne4R8i5c r&(?i e Rféc’r%l }H%p‘i%rh%?%faﬁqﬁ?uﬁ%t Q%f-cﬂ
acid, nonanoic acid, decan0|c aci d, undecanoi ¢ aci d, dodecanoic

aci d, preiféecidyl @ &dimhighdreiteca g brvichepatadearshd owriltgving 2
hexadecanoi ¢ aci d, heptadecanoi ¢ acid, octadecanoic acid,

nonadegangi €a @bl .a ich@s,aRe £sgsd £k i Qth O] ipreFEr&bIGr ad 8ERYTeAsigroup
of which the a-carbon atomis quaternary. Mre speC|f|caIIy,

val er %&?npﬁ BYoLRY &Ebﬁ'% @g@ GeBENEKARONChaa0 e in che case of K.

enant hic nol c) n ocat anol

pelargO|c(n noi decanoi

bl el clci 5. 0. GeFBaRRLeRchonaFazh %ﬁe%?%%%% BahebhyRTRAuGRS By 2a¥iope
2- nethylhexan0|c aci d, 2 eth Ipentan0|c acid, 2-ethyl hexanoic acid,
and 3, 5I5VRLiiREEhJEEBRERGI @ @raear@ol%aﬁha@%mbwswn@@mwd|<fan be
shoul d be noted that the polyol ester nay be a partial ester in

whi ch sgmpe cefl liyherbgdcedyly grospagad ca rpoinadle fermalb 1w dépiivatbeempuch
esterified, may be a conplete ester in which all of the hydroxyl

groups a@f at Barpehyel aafia askstiti 66, pREsfaNe bgn@ 4 X 1EEl e yPAFdl A
ester and a conplete ester; the polyol ester is preferably a conplete

cote o BRERA R le AS) 0} E3CRITee A PRRA0b A Tt Bl s

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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frinethylolbutane, di -(trimethyl ol propane), tri-(t
ri met hyl ol propane), pentaerythritol, di-(pentaerythritol), or
tri-(pentaerythritol) is nore preferable, and an ester of neopentyl

gl ycol , trimethyl ol et hane trinethylolprogane, trimet hyl ol but ane,, or
pent aetyAriesENesiot| | fole-BPEpERRBRECIpecaRRE sUoH dosieganediol.
additionally excellent in hydrolytic stability. An ester of

pent aeExbhpilesl ¢£ mhst poeyel abirelhelauspeol pbydsier alicohpdrs | suthr las
excellent in conpatibility with the refrigerant and hydrolytic

stabi | tk¥melk@Y36h cBPEGI, C eXaTeah yalo 1t pmef,er r ed fiadetdlylolbutane,

ester-based conpound include: a diester fornmed of neopentyl glycol

and ongq.or .t aci ds sel ect ed . fr.om.val eri i
caproi?laéFégwggﬁg%Eﬁ?gx%%%%¥’caprylic acid,ﬁ%%zﬁ%ﬁ}@?gﬁggyiééf ﬁq;)'
acid, oleic acid, isopen{.angic acid, . 2- yl hexanoj ¢ aci d .

" ot hy PRBHESFSTOT IS0, Sia RANARRISTE LAad/ amdl™ (pentaczythritol),
3,5,5-trinethyl hexanoic acid; a 26 triester forned of trinethylol

et ane SAFCEAdNor POWIJSYCREPE flgPIposadi 95 et dfahamediecudEsd,
caproic acid, enanthic acid, caprylic acid, pelargoic acid, capric
aci d, al,ei,6-pendanesapeit,ansoecbiacild, Renkihyhhexansarlacial, glycerin
2- et hyl pentanoic acid, 2-ethyl hexanoic acid, and 3,5, 5-t

ri met hebpe%araite,achdondtbli, eshebbiteledxefi t&1 et dwd ol niHoPedie; anthd
one or two or nore fatty acids selected from val eric acid, caproic

aci d, %Qéghﬁ'&‘id%%i gucﬁ.azpé XJe);lgusea,(z:%ga][oﬁaagégoifbggégz J’Fﬁmgsce,a%il%’cose,

ol ei ¢ aci I'sopentanoi ¢ a e exanol ¢ aci

5t 1 WEEHGE RERanofE L AEFA55a | FRGRORE: { cRABRER. | kAT, bidfese,

and one or two or nore fatty acids selected fromvaleric
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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acid, caproic acid, enanthic acid, caprylic acid, pelargoic acid,
capric acid, oleic acid, isopentanoic acid, 2-nethyl hexanoic acid,

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

3,5,5-trinmethyl hexanoic acid; a tetraester formed of pentaerythritol
and andncrerres ofwbubrigbty. f aln pddditdonsedrdiaddy acbhhaiord ¢ 8aek dess
caproic acid, enanthic acid, caprylic acid, pelargoic acid, capric
acid, ehebénagtémsi SORAY RN ACal, FaltPedbyd Nexany ¢2a6kdiess carbon
2- et hyl pentanoi ¢ acid, 2-ethyl hexanoic acid, and

3,5, 5-trjinet hyl [ g | k i on, '

R L g R S A e
ki nds thereof may. used i n conhi nation. [0037] At |east,one Kin

of "an BEGGENEORE B RS B e PRErS 0ot rent et iont T ayitH the
et her - based conpound, the polyoxyal kyl ene gl ycol -based conpound, the
pol ycarBéragerBased conpound, and the pol yol ester-based conpound
descri bed above is preferably used as the synthetic base oil in the
refrigeratorInibddtomposi thenfattyhecipdesepntbe rmietitdmm slttraiight-chain
desirabl e that the content of such oxygen-containing compound in the
base okhtb9 aigf&fadlprHLHedEaRASS a@hdiDERe 1BE By HEf @riaPipr e YUy,

mass or nore, still nore preferably 90 % by nass or nore, or
ti I - I 9 : I net t i j
ol cout o vt AR oS £ P n G B MRS me B DA ok MRS

T oS0t e O OB DL SE L PO, L0 8 000, T O
the oil, the flash point of the oil, and the
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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performance of the oil as refrigerator oil. In the present invention,
one containing preferably 50 % by nmass or |less, nore preferably 30 %
by mass or less, or still nore preferably 10 % by nmass or | ess of

any ot her base oil together with the oxygen-containing conpound can
be usepraserhblyagengilonecthe base oil is particularly preferably

free of any other base oil. Exanples of the base oil that can be used
i n conbi nati 0B sHdUld blen OXyQ & hatoth @ipdilye 1CONPOL fth i e laugert babeyster
pol yesters; hydrides of a-olefin oligonmers; mneral oil; alicyclic

0038] A BTl o ST T o 28 L ey e
nydr oxBF JPauRe 1o ebaRay e Bt A beh By Eehar Lot CAR nyarckyd
al i phati c pol yhydric al cohol condensate to be used in conbination
with t BEospatdletthe pak¥cbiare astasiféedi (¥ BAYrPRI MEwwpes ol dpardrial
the present invention. The term"partial hydrocarbyl ether of an
al i phaestepdhydrompl et c estercorivepsayel e arsied trerfemallef erconpd ede
state where not all hydroxyl groups present in the aliphatic
pol yhydsteral cohol condensate are etherified, and at |east one
hydroxyl group remains in a free formw thout being etherified. In
the preggatyi nventpen.,a d,rbbrg?i eds 0L yo ol o ands alt 3l 4 Paiirtie Q! WAYAHA
0 6 hydr ox tic

al cohol "having 3 t groups are used as all pha

ol yhydri¢ alcohols as.r erials for. the formatian of th
1 AP ER BP ISR SR Bt (ATUTO Loridamiestel L AR T o Gl e e CHRFoRRRee
preferably, forexanple, neopentyl

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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gl ycol, and exanples of the aliphatic polyhydric alcohol having 3 to
6 hydroxyl groups include glycerin, trinethyl ol ethane,

tri met hyl ol propane, trinethyl ol butane, 1, 3,5-pentanetriol,
pentaerythritol, erythritol, arabitol, sorbitol, and mannitol.

[ 0039] traesherpfesmad phvenimebhyigk efiangharnd opel phydwPcor ahewhdiatty
condensate is fornmed by condensing 4 to 20 nol ecul es of such

al i phahtédpolsghyditea afxshovald hec candensabproscprefiarnakinantdhic acid,
condensate of 4 to 15 nol ecul es of such al cohol fromthe viewpoints
of, fo i he ’ j C e LSiQAr ;
and th%agé?ggkﬁgﬁég 8§§§§8§?%?g%nkyd?%€g?%3P@é3%%%ﬂ%?é%ﬁéqbo deﬁgﬁﬁic

A met hod.f.or the condensation.i s not ticularl l.imted, .and a .
conventFoftal Iy Eﬁ % 8§ Cart be éﬁp ‘ed agﬁﬂﬁéﬂﬁﬁﬁﬂﬁfnq3$ acid,

addition, a nmethod of turning the aliphatic polyhydric alcohol
condensdatEhyRbexporisdarhtio P dr Oi ar thjpBesbtberasPAsracid/ adiriester
particularly limted, and a conventionally known nethod can be

adopt efloamethefnerhndthilbydpoopabyl agdoape obr ilwe hoa npare ifdtty acids
hydr ocar byl ether portion of the aliphatic polyhydric al cohol

condensatecited €008atvd £l iscid,Olcapradip 8cid, Séhah@iic dwid), Paprylic
branched al kyl or al kenyl group having 3 to 25 carbon atons, a group

contai Bad, a0 BLLGYE! dc; 3t Ishre uav ng18:£0a 2Py AN LA c A 1a,

aryl group on atoms, or an aral Kyl "group having

a1 kenyP TGF BB CRAGTRY P T 28 EAPEGREBT BRE e Phebr raprELharanaL e adid,

strai ght-chain or branched al kyl or al kenyl group having 6 to 20

car bonaBgohsd i 5~ porethy bipexand eCfawid it Ad M esfrn Aeraed ¢btrdngiblvdol

t he performance
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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of the partial hydrocarbyl ether of the aliphatic polyhydric al cohol
condensate to be obtained. [0040] Exanples of the al kyl or al kenyl
group having 6 to 20 carbon atons include: alkyl groups including
vari ous hexyl groups, octyl groups such as an n-octyl group, a

2- et hykbexykedr ouproand than | pe19atiyly10r odphey¥abhoed desythp@imdPS, the
vari ous dodecyl groups such as a lauryl group, various tetradecyl

LSty o , I h d I
grOUpﬁPéyﬁgégélﬁyﬁghgs %ie/tca eCkQa[sc&bO cdrpo P, NEKa ?%Xryr&%%t%u% |

a pal oup; yl" groups such as a group an

an isostearyl group;. . and al kenyl graups including, various hexenyl .
gr oups?OT\‘)BP¥8ﬁs %Beﬁg}? Pafﬁﬁﬁsgsv%ﬁ%%e%e%%wurgé c%p'%‘f“&?fr‘f@?’gve 1s
dodecenyl grouEs, various tetradecenyl groups, various hexadecenyl
gr oupspraferahtyousedors ddw erWyithptdwpbasechidsianthy aaf grapgmtqmoil
the present invention, in ternms of, for exanple, the performance of

t he retomgesatavnoolf thepesietsieon, invengdon.al Ithydr deatlrpblet bk tofthe
the aliphatic polyhydric al cohol condensate is preferably a

nonoet BghteAld dfhesi i PHRLGEnPEbYRY HRi fgakeppelindcandensatBass oil be
preferably a glycerin condensate. A nonohydrocarbyl ether of a

gl ycer atge LSy f e r tee

qenor o PP SBRAPTS. P ¥ by oBaar T ety Tt R 1o o mY ety o

OH [ 0042] where Ri o represents strai ght-chain or branched alKkyl %r

al kenyﬁ“og?ouf)thla iHY-S R ,akbfy pterfePYolgS8 26 BYF Cartfok a&itdmilarly

and p represents an integer of 4 to 20, or preferably 4 to 15.
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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Exanpl es of the nonohydrocarbyl ether, which is a glycerin
condensate represented by the general fornmula (1V), include
tetragl ycerin nonool eyl ether, hexaglycerin nonooleyl ether, 31
decagl ycerin nonool eyl ether, tetraglycerin nonol auryl ether,

hexagl yeeq imdaal@oaguxﬂcoat hra/ odenaall i pakitd "pAOYBYAYE ced heshol having
tetragl ycerin nono-2-ethyl hexyl ether, hexaglycerin

nono- 2~ et hy e Y, i - 2-.et hyl i r
otraghycart Hrarer Lot salbr S HEFE A g Rl IR, syeher of
et her, and decagl ycerin noi sostearyl ether, but are not limted. .
Lher et & JIPIA IS BALAYEFAL 43R 60at BYACBERER 1 PSHEAY PhacRpination
pol yhydri c al cohol condensate has functions of: reducing the

coef f i eLeht the Bynthesacobaske oidf dingéhsgt ae foillgegarppasiolilosompegition
i nprovi ng the energy-saving property of the composition. In the
presenbfi benpresenanénkiend ioh .t he partial hydrocarbyl ethers of

al i phatic pol yhydric al cohol condensates nmaybe used alone, or two or

more Kinds t88EqQloYabe; H3ed d b ROBYINAAOR o f HiPa SOPRER c KR BRI o

partial hydrocar byl her is preferably in the range of 0710 %

by mass,wiih,referen o] tofal _anpun f_the c ition.
Che cont EnpOHEGRAERGEEE° AT R Rhehurey o SRR SBr MhePe e L
of the cqonposition reduces, and an inproving effect on the

ener gyP¥SEPRYL proiiRY BESSRE teofPoding ofliBNak&Ft RPLYRY S t Rdrohol
when the content is 10 % by mass or less, the solubility of the

parti atohgensshebyte ettharifiamt apdd gbncsst oTikehydnoepl droummremains
preferably 0.2 to 5 % by nass, or still nore preferably 0.3 to 3 %
by massn 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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At | east one kind of an additive selected froman extreme 32
pressure agent, an oiliness agent, an antioxidant, an acid scavenger,
a copper deactivator, and an anti-foam ng agent can be incorporated
into the refrigerator oil conposition of the present invention as

desi r edntxisipbrabrRyhestof Adiarithie 10byeedcofbyhetpeesehtherwiddryate.
is not inpaired. [0044] Exanples of the extrene pressure agent

| ncl udg, mBRASBNEEYSERBSEdn 8XhEETRRr ESUIE AORNLS, BHELY ABift coa, and a

phosphate, an acid phosphate, a p hite,” an aclid phosphite, and
amne salts _thereof. O those phosphorus-based extr pressure
agent sCOPVRBEASPP L Lyh STSHE S THAS FAgpien e ORGSh s & e metnod.

tri (nonyl phenyl) phosphite, dioleyl hydrogen phosphite, . ,
2- et hyl hexyl dhpRédy{tipResphieéhogr ofh&urpiipe ithepaliiphataq yolyhydric
preferable in terns of, for exanple, extrene pressure property and a

fricti ababhoharacdenissttiec thus dddideidorinticha ewanyilads hofd dduea réxtlr extther
pressure agent further include netal salts of carboxylic acids. The

term " Bt abt o AtSi Qf1a€RF haxltied, aghdse Rhviesed dnaiynkpbehera@hyd can
refers to netal salts of carboxylic acids each having 3 to 60 carbon

at ons, ,.an her,, ,.f.a i ds each having 3 to 30, in particular,
12 to g gg?kg%h g‘tor%l.e %thteé{:hggérrpl es further include netal salts of:

dimer acids _and trine cids of the fatty acids;, an i carboxylic
SeiGs cach AaUWAGOSoEDYE0 TR BrdHh & PROLLaL A Warac-SE SEheT
fatty acid having 12 to 30 carbon atons or of a dicarboxylic acid
havi ngpo8tien30ofar bba agbhBhatiparpeubedyic prafeahml e.cgBlensate is

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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On the other hand, a netal of which any such netal salt is
constituted is preferably an alkali netal or an al kaline earth netal,
and, in particular, is optimally an alkali netal. Further, exanples

of the extrene pressure agents and extrenme pressure agents other

t han t §eseppertdrdrets abeyedéogl ugeoapkf wcht e £xpadmbtplegzvu®, and
agents such as sulfurized fat, sulfurized fatty acid, sulfurized
ester, Hé&HEgiegﬁ E'Qucﬁ'@yq{gﬁ%%wwl gEBhESHhHth%sostearylngroup,

thlocar anmat e erpenes and di al ky |od|prop|onates

blendlng nt .of the above extrene. Dressure is _in.ther ran

of pref P‘a?gﬁiﬁrb’]o%io%s%”& TRELET HORY eFfSP;Y e‘éps gpriousoc
particularly preferably 0.005 to 3 % by nmass with reference to the
total @HBUREoYa¥heug Y} @FqupPsreiVas 161 S| dDReePRYL HePURS abidLiops
One kind of the extrene pressure agents nay be used alone, or two or
nmor e ktedsadbeeegﬂ|ngmmmsusa@ﬁimuamﬂkxm@éoﬂnyl0@n5$mﬁwan@hésvﬂrﬁdus
oiliness agents include, aliphatic saturated and unsaturated

nonocapbexMbiengddi dgosipeh sahs ta@alhint cAehds g @@%.ol ei ¢ aci ds; _
pol ynmeri zed fatty acids such as dinmer acids an hydr ogenat ed di ner

aci ds; hydroxy t ci ngl el S
12- hydroxystearrtgltea?lg&éj‘gﬁ g???:légfu?gte andcdiﬂnsg(?ﬁrgf{ggple' the
nonohyd al cohol s_su as_| | _al cohol .and ol eyl . alco
Al phaP?eggawapsteeﬁnﬁﬁﬁnsra%%ﬁ%ﬁ o neoTReR: it oy BRPy Paiingd
and ol eyl am ne; allghatic saturated and unsaturat ed 34
monocahBBX9FREDHA| BthATdes bierr hkPhals Py i e lanhad eamdeasate
and partial esters of a polyhydric al cohol such as glycerin and

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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sorbitol, and an aliphatic saturated or unsaturated nonocarboxylic
acid. One kind thereof nmay be used alone, or two or nore kinds
thereof my be used in conbination. In addition, the blending anount
of the oiliness agent is selected fromthe range of typically 0.01

to 10 Heb¥glHesridl nBredST@P] Ye@hért 0 tethdy) yassi M hbnbeherghcetHer,
the total anmount of the conposition. [0046] A phenol - based

ant i oxj . as l-terts: yl -4- eno

26 o PERREBHEY R T ENarE) BB S Phonolaury) ether,
(4-nmethyl -6-tert-hutyl phenol) _or an_am ne-based_ _antioxidant such as
pheny| F&FRABAYRFFARI ne oﬂonﬂf@”ﬁ&syﬂﬁéﬁy - p- ph&MPEEnedi aniifgadds yeerin
preferably blended as the antioxidant. The antioxidant is blended in
t he compoerirenhgilhgxydomtder ,ofdegadkydeyin. Denpo25ethyyhauys, egher,
preferably 0.05 to 3 %by nass in terns of, for exanple, an effect
and ecosoprugalceelihi aotndwos[te@4l Bxaepl, edeahgliecadind moadiengticaryl
i ncl ude: phenyl glycidyl ether; an al kyl glycidyl ether; an al kyl ene

9'yCO'e9h¥9£d&ﬁdfﬁéﬁﬁgly&dﬁi&h&%ﬁgﬁ§8§ﬂ¥§ry%ne%h%EEfbﬂ@xéﬂ@huﬁPQi%ﬁted
epoxy conpolnd such as - epoxi di zed soybean oil. O those, phenyl
glycid¥begtﬁer, the al kyl glycidyl ether, the al kyl ene gl ycol
gl yci dy ether cycl ohexeneoxide, 35 or the a-olefinoxide is
preferable_in terns of conpatibility with the refrigerant. Each_ of |
an al kyP08Pbdup of %H%halR?Ftbﬁ}ciG&%r%E%EPY%MKF%FP%J%Vieﬁ%l GrioBhadtc
t he al kyl ene gl ycol glycidyl ether may be branched, and

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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[

has typically 3 to 30, preferably 4 to 24, or particularly preferably
6 to 16 carbon atons. In addition, one having a total of generally 4
to 50, preferably 4 to 24, or particularly preferably 6 to 16 carbon
atons is used as the a-olefinoxide. In the present invention, one

ki nd of _the ahove acid scavengers be used, .or two, or mqgre

her eoP=Ha5 58 AL 20 B AT RSE ey 28 gl oLy Fapne T aRET RGeS
of the acid scavenger is in the range of preferably 0.005 to 5 % by
nmass | A GIRRTacpacidyatogy padarcanhirfoppingragint gapsee fx o rpogpted
mass with reference to the conposition in terns of an effect and the
suppr esstontioé tder gpeeatad T ani ofcosipadge.ion0648thé otdwemt egarntion as
invention, the stability of the refrigerator oil conposition can be

i mpr ov@ds byehl e uth theegebdt sEaYegebiERe eeMbhagfdisntofintR@tion
extreme pressure agent and the antioxidant with the acid scavenger

exerts.; an di t1.Q¢ inmproving effect on the stability. The copper
deactib%t%?gig&bgg?ggkanple, N-[N,N -dial kyl (al kyl group having 3

to 12 ato am nonet hyl |, tolutriazol e, and exanpl es of, the
oot 1SRRG AgentrrRBLERe SF1 i e S IETR N Ha cqiant cdnelode
oil. [0049] The refrigerator oil conposition of the present 36

i nventpbﬁslﬁ%raskbﬁéﬁ%t pEtyeBEOBFE§SBFe REeREALIYCH aD Hehosprase, an
nore preferably 3 to 300 m2/s, or still nore preferably 5 to 200
mR/ s atid0fho3hkateppeasphbephliae,aanoboie phesphiiter, eainst amiee shlts
preferably 109 Q cmor nore, or nore preferably 1010 Qcm or nore,

and ancyppeselimt for the volunme specific resistance is typically
about 1011 O-cm In addition, the conposition has a coefficient

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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of friction by a reciprocating dynamc friction test of typically

0. 115 or less, or preferably 0.110 or less, and a lower limt for

the coefficient of friction is typically about 0.10. It should be
noted that a nethod of neasuring each of the kinematic viscosity,

t he vol une specific resistance, and the _coefficient of frictjon wll
be descri bed Pa%&?.ofgﬁ§o a?ﬁe ?e??Fﬁgr%Fdth?W FHpUETY i Bt %ﬁig 1S
present invention is used in a refrigerator using, for exanple, a
nat ur aFonpéftugedans pgeéﬁrabl@aarbéhka% oxietel erppmkabipgasthmetal,
but ane, or isobutane, a hydrofl uorocarbon-based refrigerant such as

R410A, anB4076, pR4Q4AL1BY344d,s @ptRMdd,y arf lalkadliereaalai ni ng organic
conpound- based refrigerant such as an unsaturated fluorinated

hydrocarbon eQprpRURd, eRahbyO5iSRked SLDELME YMAUIhe 8gEhYArd RGBS reme
al cohol conpound, or a fluorinated ketone conpound, arefrigerant

obt ai ned by canbi ni ng t fl yQrine-caontaini.ng._organi ¢ conpound- b d
ool venp s E 80 3ot FittorIRe oS e P o el g, AT
refrigerant obtained by conbining fluoroi odonet hane and propene. 37
The usBYPSNBHHESTSF PAAF SHTE I PRGRo @$ rsélflrﬁugréfzz?ﬁjt fafnd sulfairized
refrigerator oil conposition in a nmethod of lubricating a

refri géaatyr agsidhg swhefurfzégeeater, oshlfonmpesit icdefoh,t b hydssm@rvyl
invention are such that a mass ratio of the refrigerant to the

refriggbayenlphl degnposihiiicda ribainatelshe r amge tefrpgamefssr ablan P9/ Hiatlkyl
10/ 90, or nore preferably 95/5 to 30/70. An anount of the

refriggﬁggaigngthgge%Qove range i s not preferabl e because a
reduction 1nrefrigerating capacity of the refrigerator is observed.

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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I'n addition, an anount of the refrigerant beyond the above range is
not preferable either because the lubricity of the conposition
reduces. The refrigerator oil conposition of the present invention,
whi ch can be used in any one of various refrigerators is

Cycl o BPROREEpRETAE St n AR AT 3B 9p oomay BT rlLeh i SC AR

to which the refrigerator oil osi tion _of the present invention

i s apppRddPpstipédr eeksmsl of aappéggwééﬂﬁt@éﬁ°§V§t§MQWuﬂﬁuﬁhﬁf%¥ln and
conpressor, a condenser, an expansion nechanism (a capillary tube or
an expaonsbohnotal ared ,anaaﬂjiphatévaqammajrechsremmmmt@@mmwm,owlic
refrigeration systemhaving an ejector cycle, or a refrigeration
systemyihngluding a drying device (desiccating agent: synthetic
zeolite). The conpressor nay be any one of an opened conpressor, a

sem - cl osed QNI 6350 e r8HY @gﬁ&%%%&%&%?rtwéggé@]ﬁ%nﬂgégé t‘?mereof

the cl osed conpressor s an not or Ition,

pol yethyl ene terephthal ate resin or tylene tere thalat
resin ?é § i gaf ylﬁsgaggénﬁﬁ 1PRsul Ht i %#H)Q%&Q#Igh amount of
refrigeration system A water content in the refrlgeratlon systen1|s
pr ef er Bheyo5ddneREsIPPAITOL S| 663 ecsedmbrempitarerabldy 360 tyRdSegyor0 .- 01
|l ess. In addition, an air content in the systemis preferably 13 kPa

or | essp 00 ®HObR m@sefeoamyeﬂekﬁalprmbstso g G0FR] mdars euis hslrediengnce
parts (such as a bearing) are present 1in a conpressor in a

refrigesatge Eetgmlgmohh@ b%f&h@e%%bﬁbsQEhonCOWDOSItlOn of the

present invention is applied. In the present
[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

-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,

35



i nvention, a part conposed of engineering plastic, or a part having
an organic or inorganic coating filmis used as each of the sliding
parts in terns of, in particular, sealing property. Preferable
exanpl es of the engineering plastic include a polyamde resin, a

pol yphSP%ﬁé‘%-%‘ié%P&&féér&? %}deﬁr%%'ﬂéa& tebrmbest ”céngbé%’irgﬁﬁy With
exanpl €7 Seal1ng property, sliding property, ~and abrasion

resi stance. I.n addition, exanples of the organic coating filminclude
a flubhRPnESEBABETAMTg resin coating film (such as a

pol ytetrafluoroethylene coating film, a polyimde coating film and
a pol yan dei Badk odgat & hgylignouprof ehes 16t dlycicgydrgiie r srdknmg kylene
property, sliding property, and abrasion resistance. On the other

hand, gxaupl 68 ohet dekiyDengagl gcebayl pgidiyl nethet|mwie e grmaptdHed, and
film a dianmond-like carbon film a nickel film 39 a nol ybdenum

film ﬁa&iﬂyﬂj%éoa[rﬂl 3G ag], %%féf‘abfy gidd bde Jy ﬁ)g}tieﬁgaf‘l??{}fgf{%ﬂéﬁy

in terns of, exanpl e, seal i ng property, sliding prope

abr asi resi stapnce. _The in anic.coating filmmy _b orped b

o at g 54 A ReAPoR? - el T SPRadiR) OtR it EHTS & APER L dep et Ly
met hod (CVD) or a physical vapor deposition nethoed (PVD). It should
be not 8dtPhaP: aPpaferédtyodedoild f OF adirHcerlag lyc BRedMLadHA Galibyt 6
system such as an Fe base alloy, an Al base alloy, or a Cu base

al | oy canbahsgdys Usededsaeibk cofoldfarsiyidieng partthss pTaeentfinivgertdtoor,
oi |l conposition of the present invention has a |ow coefficient of

frictigene ksn@xseldentaddvenaligy ssavichgeMsORpakt be uadd, i Sr Stid &Y Yore
used in each of a conpression refrigerator and a
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 o0il and fluorinated silicone oil.

[0049] The refrigerator oil composition of the present
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refrigeration systemin various refrigeration fields (such as a car
air conditioner, a gas heat punp, an air conditioner, a cold
storage, a vending nmachi ne, a showase, a water heater, a floor
heati ng appl i ance, and a heat punp of a drier fora |aundry nachine)
Exanpl es resent i nve t|o

GaeoP) SRyt o heR ok Do PR ERE M ST Ak Br reraullsr §r tBES b

neans |imted by these exa es It should be noted that the various
characm@rﬁspré§eéﬁbéy 3e¢¢ﬁ§@?éﬂbﬂ80|prcéﬁbbé|m¢€@|Rﬁﬁ%@?ﬁkﬂYrﬁéﬁbﬂoo
exanple were determ ned by the follow ng methods. 40 (1) Kinematic
Vi scosihy/ aitad 04D The Kihee nadnips sditsicosiHas ef vedaimes epeasiftiicoreati s43@ce
was measured in conformance with JI'S K 2283. It should be noted that

the ki 8??%é§ei’él§£;9%'ot9b-®m Basoph] chesic PRASM A1 f He Samen B RRre,
as that scri bed above. (2) Vol une specific reS|stance After having

been dr| d_ under_r d re re Q f I I,
sanpl e o?l an g) Ieﬁge %'f |%ﬁﬁu E%F%g %%%ﬁé%%gg%eﬁ%n?% ?%% y
vol une speC|f| re5|stance |n a thernpstat at 80QC. After the oil had

been ha@Pgufnl P e A& modfapdgi tdee 1 e FOmMRPFitdon PR Folqned ficient

specific resistance of the oil was neasured wth a super negohnmeter

" R83400 f nhnuthtonrkey Sy cADPANTESENgCORPERATI ONLatian et icld typlicadd v

of 250 V. (3) Coefficient of friction A reciprocating dynam c

frictionltesérwesspperdopmsfanulely the10 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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foll owi ng conditions, and the coefficient of friction of each
conposition was neasured. <Test conditions> Test piece: cylinderSuUj2
(04. 5mx 5.3mm /plate FC250 Load: 49 N Rate: 25 mmis Tenperature:
roomtenperature Stroke: 10 nm (4) Power consunption reduction ratio

41 Each conpgsition was eval uaied for ener savin ty b
measuri ng th@ﬁﬁoﬂé? cHARRPE i E?EHGEFiBE géfl%ﬁfﬁg?g %ﬁ%ﬁ?ﬁrand

when actually used in a refrigerator under the follow ng test

condi t thas refivd gegmian oflt hempoakbaphodnwer enetiowh ki lubrieating a
refrigerator oil conposition of Conparative Exanple 1 was defined as
ref er epeerogkrapbevidetgtdtad relfe igefraitger ai Drcdido LIS bifi PHe Hesent
Conparative Exanple 2 was defined as reference oil in Exanple 12,

the refrigaeabAr 49l %ﬁgﬂ“%ﬂéﬂ‘%‘ﬁﬁsgbﬂgéiétbfetﬁéaggk%léeW%%t to the

defined as reference in Exanple 13, and, simlarly,

f t ' i ti f .Co ti
B R L R B
Apparatus rotary conpressor (three phase-20 har ge pressure:

4 MPEOSHOYI98n RiesBRFe: PIeERIRPaY ﬁrSe(éue‘»rfby%ébOHz AlTeé’c“OBPF ofo2¢hg

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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R410A refrigerant: 1,200 g (5) Capillary flow rate reduction ratio
The capillary flow rate reduction ratio of each conposition after a
test perforned under the followi ng conditions was determ ned. <Test
condi tions> Apparatus rotary conpressor (three phase-200 V)

D schar ge pressu 3,2 MPa 42 Suction pressure: 0.7 _MPa Discharge

t enper at ur e: 1R00RIAELEPT on Et‘erP;ﬂiyﬁtﬁ‘rYg'er@OCt‘%?PhttPﬁéatf OBGSHBW‘gr
Capillary: 01.1 mmx 2 m Test oil: 400 g R410A refrigerant: 400 g

(6) Shpelgbutlyéenesterephthtyate esdy 16 twes dadddedsedtas anglresslation
tube. The tube was filled with sanple oil and a refrigerant (R410A)

at a rphteriasample tbkel Megfmiig@azanion @fyséei./ 1 M, seal ed, and held
at 175C for 30 days. After that, the external appearance of the oil,

the —externah rc%'ﬁ&%n‘%f r{ﬁxec’i‘[ei‘giﬁéﬁg%gn @érﬁ’%% PePéré‘le?’B%

of sludge were observe acl er of e oil
det er mi ned les 1 arat| v Exanp

rot 1| RS gpria Paga A £20 e E AR A0 RIDRIA] Y 248 shi dyifricn,

Table 1 were prepared, and the coefficient of_ friction,

consunptli BhT reafieet ori étheosyéﬁﬁmchﬁlfﬂ%ﬁ%/r#kﬂo‘w TakEar ééu%ﬁ;%n Fafiog e

of each of the conpositions were determ ned. Further, each of the
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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conpositions was subjected to a shield tube test. Table 1 shows the
results. 43 QL' G U'0 114 G,ti OOONOOTIrI aa oooo" o ,~
RGMNNTti O0r %G OMOOZCO+! roocDro moa Uti oiU
VbRGOCo0o0OOo0oNOT "H NoOOO Mrlp%NU ti f-1 mri

it

5 0 0 & NobVERRPSR T g0 A Lir' iy 2 dhxgrgum i, 2 g R BN

rooo0 moo U,~or '"Ob RGO t| CmOOONOOti O0OOO.H

-H m NaNdN booonOf Nlm|invegrpsipf, 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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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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50O

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 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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Al: polyvinyl ether (PVE) having a kinematic viscosity 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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t1l [0057] (hbtes) Al : polyvinyl ether (PVE) having a kinematic
viscosity of 68. nm 2/s at 40C A2: pol yoxyal kyl ene gl ycol (PAG

having a ki ”g"ﬁ&' GuPbIEARLYaaff 46, TR 8 8 405 A% 1AL o come

et her pol yal ené cop e rai

ki nematic VISCOSIt of 75.2 nn12/s at 40C Ad: polyal ester (PCE)
havi ng a klnéﬁﬁ%P§19?§éos@vﬁ -6 -68 15 ~brfkls darmeibe IaRhesqly car bonat e
(PC) having a kinematic viscosity of 67.9 mm2/s at 40C B1:

t et ragl yceri Anhbficelneyl: etileconB2balsexdaghydéoiamenronool eyl et her B3:
decagl ycerin monool eyl ether B4: tetraglycerin nmonolauryl ether BS:
hexagl yogpg nonol adr Harether se88: reemaglapa@r in, nenel aeiryh getrthebrBsil

tetragl ycerin nono-2-ethyl hexyl ether B8: hexaglycerln
mono- CSEBXEE€§8¥|O%tQ% present invention has good stability against
a shield tube test, and has a small capillary flow rate reduction
ratio (Examples 1 to 15). In addition, the refrigerator oil
compositions of Examples 1 to 11 each containing Base 0il Al and
a polyhydric alcohol ether compound of the present invention (any
one of Bl to Bl1l) each have a lowei: coefficient of friction, a higher
power consumption reductionratio, andahigher energy-savingeffect
than those of therefrigeratoroil composition of Comparative Example
1 free of such polyhydric alcohol ether compound. 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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B9: decagl ycerin nono-2-et hyl hexyl ether B10: hexaglycerin

nono-i sostearyl ether Bll: tetraglycerin-di-2-ethyl hexyl ether Bl2:
nonogl ycerin nonool eyl ether Extrenme pressure agent: tricresyl
phosphate (TCP) 46 Acid-supplenent agent: a-ol efin oxide having 14
car bon ns_ At [.oxi t. 2,6-di-tert-butyl-4-nmethyl phenol
Antifo%ﬁ%%gysﬁ-?ég e?%ggg ‘antifoaner [0058] As can be seen from
Table 1, the refrigerator oil conposition of the present invention
has good stability against a shield tube test, and has a snall
capillary flowrate reduction ratio (Exanples 1 to 15). In addition,
t he reindygeratel Bpblicaeipdsittyi ons of Exanples 1 to 11 each
containing Base Q1 Al and a polyhydric al cohol ether conpound of
the pregepb)invent Ths (2OFri@dea®brBlbilo Bbhposdehohavera tigyerpresent
coefficient of friction, a higher power consunption reduction ratio,
and a hj .enengys savi : A ose.;of.:the refr] oi:l
conpos???gﬁeégﬂcgﬁ%zrgt%&g E%%ﬁ%%gzu%ﬁ?rég ??lggéﬁﬁﬁol€%yg??%§2?éghon
et her conpound. Sin|arl the . refri.gerator oil _conpositions .of
Exanpl B85 19YT 52 BPGRAPRI M RTAGS BHY TS SToBAEETGN SF RS Lo LS ATF ™
t he pol yhydric al cohol ether conmpound of the present invention each
have a2Bét@ecFeEREFQYAEAONNTYSEEBCIN kP Yhaie Iofi st oin telds (such
refrigerator oil conpositions of Conparative Exanples 2 to 5 from
each oéswhi cartaer podytiydiocen} cohgds didwer pumypamaiof dongipriesent, a
invention is renoved. In contrast, nearly no reduction in coefficient
of fri é%)i@rbtﬁad@,“@rvé?@cﬂ‘f:h@ﬂ{aﬂd?ﬁdes, ahapywersd Natier & eheb@erat o1 1Qdr
conposi tion

heating appliance, and a heat pump of a drier for a laundry machine) .
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of Conparative Exanple 6 in which the pol yhydric al cohol ether
compound of the present invention is replaced with nonoglycerin
nonool eyl ether, and the conposition is not observed to have an 47
energy-saving effect. Industrial Applicability [0059] The
refrigerator oil conposition of the present invention has a |ow
coefficient of friction, is excelleﬁEAEM ener gy-savi ng property, and
is suitably used in each of a refrigerator and a refrigeration
system i n vadi-ods redindiggaredicirom ifli elapossiciten ;assanpgars idgig:
conditioner, a gas heat punp, an air conditioner, a cold storage, a
vendi ng machianeyn&hshtdwc assse aiigt emdcheater, a floor heating

appliance, and a heat punp of a drier for a |laundry nachine) . 48
CLAIMS 1. Agrefri gef 8lekoRhlrbGAMPasif 58in £PIPRA {8901 Richetddhol
base oil; anglgipartia ﬁyd?gc r byl ethermbf gﬁﬁalipggtygygﬁlyhydrié)

al cohol ondensat e, wherein the .aliphatic-.p Iﬁ% dric al.cohol
condenSaPEC Eas SRETEL S P £5 DO RN e AR, SIS
glycol and/or an aliphatic polyhydric al cohol_having 3 to 6 q¥droxyl
gr oups COPPALEESy fgSPROSPSSItE fdnflosPt 2BMatesriehgCt @ dtididfraed glycol
wherein the synthetic base oil conprises at |east one kind selected
from anpdlopamyliphhérichesedhydnpoahdohal pawioxy ltdoyd bydroxyl groups.
gl ycol - based conpound, a pol ycarbonat e- based conpound, and a pol yol
ester-based conpound. 3. A refrigerator oil conposition according to
claim1l1, wherein
2.Arefrigeratoroil compositionaccordingtoclaiml, 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 o0il has a molecular weight of 150 to 5,000.

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

condensate comprises a monoether.

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

condensate.
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the synthetic base oil has a nolecul ar wei ght of 150 to 5,000. 4.A
refrigerator oil conposition according to claim1, wherein the

partial hydrocarbyl ether of the aliphatic polyhydric al cohol
condensat e conprises a nonoether. 5. Arefrigerator oil conposition
according to claim1, wherein the aliphatic polyhydric al cohol
condensate conprises a glycerin condensate. 49 6. A refrigerator oi
conposition according to claim1, wherein a hydrocarbyl group of .
whi ch a hydr bedrigfregpeatpoeiilcrnapsiHe orpacepaflng dogeka By L athegreln
of the aliphatic polyhydric alcohol condensate is constituted

conpr i sesydnroahkply 10g ralike oy whriatp ahayidigcaiblyd 2% hear o tatoonsin Ehé
refrigerator oil conposition according to claiml, wherein a content
of theppattjal M&f@ﬂ%ﬁ' ether of the akiDhRtiLcPRLYDYIHNS ¢ Al1cRh)1
condensate is 0. 1 to 10 % by nmass with reference to a"total anount
of the Ltion A.tefrigerator oil _c Siti ording.to.
claim i?gggggﬁéF l%g%ﬁrsii:%:’tﬁf&eggﬁfngbarg Seo"!:ntaamkaloln O?Eéa;m(éa cclﬁt{;g{)aug haQ’lng
selected frogman extrene pressure agent, an oiliness agent, an

ant i oxPdhft 22af25PP8 &t8&Penger, a copper deactivator, and an
anti-foam ng agent. 9. A refrigerator oil conposition according to
claim1, wherein the conposition has a kinematic viscosity of 1 to
500 mm 2/ s at 40C, a volunme specific resistance of 109 0 cm or nore,
and a coeffi gl entefoigéra€dt 0nlbrpoLd iprosatd ngidy Ranlca ini 1 ¢ wh@tein
test of 0.115 or less. 50

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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