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“LUBRICATING O L COWOSI' TI ON FOR REFRI GERATI NG MACHI NE, WORKI NG FLUI D, AND
. REFRI GERATkNG MACHI NE Technical Field The present invention relates to a
‘refrigeration oil for a refrigerating machine using Flon as a refrigerant.
In particular, the present invention, relates to a lubricating oi
conposition for a refrigerating nachine using hydraofluorocarbon (HFC)
containing no chlorine as a refrigerant, also relates to a working ftuid

and a refrigerating machine. Ba@@@qiﬁﬁFHWIOMbnventionalmmﬂﬁﬂﬁwgwm m
.
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lubricating oil for a refrigerating machine such as a fr
a"‘thS‘)"‘

conditioner, and a refrigerator, a nunber of oils such as
and an al kyl benzene oil are known. However, a mineral oil, _
al kyl benzene oil, and the |ike have unsatisfactory miscibility wth a

hydr of | uor ogaeReRACHIRG 018l rd@es 68t TEORt BHRI RGFRA GERH OIN@ eBegnAS R 134a.
Therefore, the oil-returning property to a conpressor is deteriorated, and

| ack of lubricity WoRKING ALY Ry eAKBUREHRDGERMIIING MACHTINE a separated
refrigerant when a conpressor is started at a high anbient tenperature.
‘Furt hernore, depending upon the property of a mneral oil conponent, a wax

conponent _i s Etecipitatef at a |low tenperature, which may have an adverse
effect. | LG F Vit hull v rrer rrrr *000002* r r 2
The present invention relates to a refrigeration oil
for a refrigerating machine using Flon as a refrigerant. 1In
. ] particular, the present invention relates to a lubricating
0il composition for a refrigerating machine using
hydrofluorocarbon (HFC) containing no chlorine as a
refrigerant, also relates to a working fluid and a

refrigerating machine.

‘Background Art _
| Con&entionally,asalubricatimgoilforarefrigerating
‘machine such as a freezer, an air conditioner, and a
refrigerator, a number of oils such as a mineral oil and an
. _ alkylbenzene o0il are .known. However, a mineral ‘oil, ‘an
alkylbenzeneoil,andthelikehaveunsatisfactorymiscibility
with a hydrofluoroéarbon (HFC) refrigerant containing no
chlorine such as R-134a. Therefore, the oil-returning
property toacompressor isdeteriorated, and lackof lubricity
and seizing are caused by supplying only a separated
réfrigerant when a compressor is stafted at a high ambieﬁt
temperature. Furthermore, depending upon the property of a
miheral 0il component, a wax component is precipitated at a

low temperature, which may have an adverse effect.
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"As-a lubricant for a refrigerating machine using hydro fluorocarbon
‘"containing no chlorine as a refrigerant, a polyalkylene glycol (PAG type
refrideratiton oil or a polyol ester type' refrigeration oil are known. The
PAG type refrigeration oil is excellent-2n mscibility with an HFC '
refrigerant. However, for use in a systemwth a built-in nmotor, such as a
honme refrigerator, the PAGtype refrigeration oil has a remarkably | ower

el ectrical insulating property as conpared with the conventional m neral
type refrigeratPen ai |Lutahicantso fitas 8 refhitpgesdogpi vathrinen whengt her
hand, the po]yol. ester tgge. refrigeration aqil is excellent in mscibility

with an HEEFSGTTYRIANEIPAT GOREGe PLAP ECA i TR S dhd hbsl $eraket ri cal

“insulatin ig a t of the PAG type refrigeration oil.
Ther ef or e,% FE%?%%F‘%F%&‘?%{’C%gpgpé‘g?rﬁyé’eer é§?5ﬁg§ir|a eocnoﬁélb%f ﬁgpog%%g
Wi dely as els@fdd g5l i 00r Pl hebotidR HRG Refd iigRyant in a systemwth a
notor built therein. In the case of the polyol ester type refrigeration
oi |, although @heel eatri egbei nselfatiigeg guiaper tyi 1 het eofetse hi gher ishan
that of the PAG type refrigeration oil, a volunme resistivity is of the
order of ¥ABEZi%P lchgwatwinelxianrfF Theefof byeranwheniowereri sfardesandnfar
still higher electrical insulating property, the polyol ester type
refriger at¥Gteo Yy hdt bkt~ hBcBRESFi | §u§%‘f £iSc Pe ACTSTH& T g r aF 2b-

expressedetite phol | QN0 SHIORL0S LRGRTAING 1S POl YOLn SOk er, LY P,

refrigeration ol ype tefrigeration ol E]her_

hygr oscopigiclt A £0NMPak 8d1 Mkt Agt he dBEra) 0kl 8RpLRAY t Re P! yohe ester
‘e refrigeration oil is likely to 3" hydrolyze; a Fubricity may be
raded doeviemta dronl wiisomsa i ytypanc adhgeragisubstancesdasesbikebkyato be
generated in a capillary of a refrigerating nmachi ne due to nmetal working
high hygroscopicity. :
On the other hand, the polyol ester type refrigeration
0il is excellent in miscibility with an HFC refrigerant in
a wide temperature range, and has an electrical insulating
property higher than that of the PAG type réfrigeration oil.
Therefo:e,thépolyolestertyperefrigerationoilbecomebeing
used widely as.refrigeration 0il for an HFC refrigerant in
a system with a motor built therein.
In the case of the polyol ester type refrigeration oil,

. although an electrical insulating property thereof 1s higher
than that of the PAG type refrigeration oil, a volume
resistivity isof theorder of10**Q cmatmaximum. Therefore,
when there is a demand for sfill higher electrical insulating
property, the polyol ester type refrigeration dil may not be
necessarily sufficient. There are also expressed the
following concerns regarding the polyol ester type
refrigeration oil: the polyol ester type refrigeration oil

has a higher hygroscopicity as compared with the mineral oil,

so that the polyol ester type refrigeration o0il is likely to



“lubricant for manufacturing the refrigerating machine. Summary of the
““Indention An object of the present invention is to provide a |ubricating
0il conposittion for a refrigerating nachine as a lubricating oil for a
refrigerating machine using a hydrofl u®@ ocarbon refrigerant containing no
chlorine, which has excellent mscibility with a refrigerant, lubricity
and electrical insulating property, and further has | ow hygroscopicity
and hydrolyzability, and still further is excellent in the property of

di ssol vi n@Yichpukyz¢ e dnbrtilkd typnapdre yegfrasidd dakut aiangowov as coapLEssor in
arefrigeratin machi ne.. Anot her object_ of the present invention is to
provi de éQ&N%?RSrFPHifWQﬁt%P?%?rP@ﬁwﬁ}¥@l%aéﬁlﬁf g6RFriesiady thed
above- nent ] : bricati oi.l _caonposition for refrigeratin chi ne
and a hydfﬁ&ﬁa%f%y r%gngrg%ﬁﬂj %ﬁ#ga% SRRt gFecgfb nft%@dV%@gﬁ?gand

fluorine. 19dilcanother Qbhgehcel Aihe Rese s i YePLE Ayl Rak® inRr OVide a

refrigerant conpression type refrigerating machine conprising at |east a
conpressor, a condenser, an expanding nechanism and an. evaporator, in

whi ch the above-nentioned working fluid for a refrigerating nmachine is

used. The Suswetorst ofhe henpeagénn i nvention-has earnestly studied, and as

a result, we have found that the above-nentioned  problemcan be solved b

using a | ubricabPn@ i cofpodii S $SAN T cORVAPTIMG al i kPurg Bfide &
neonenty miyalcsel o5 somolgi.end: 8 siueie, Ul Somenenle tavians

particular prope Based thIS 1 the ese ventton _
achi eved. a NagBkYcatth@goresentrbavent ik@e rfigledt8si dP: mhcrAddiblisGaly ng oi

nposition for a refrigerating machine using a hydrofl uorocarbon

%ri ger ahtyd reifdnect @ra zlbdnhyefrigerant containing no chlorine, which
has excellent miscibility with a refrigerant, lubricity and
electrical. insulating property, and further has low
hygfoscopicity and hydrolyzability, and still further is
excellent in'the property of-dissolving impurities and the
property of oil-returning to a compressor in a refrigerating
machine.

Another object of the present in&ention is to provide
a working fluid for a refrigerating machine, coﬁpriSing tﬁe
above-mentioned lubricating oil coﬁpdsition for a

' -refrigerating machine énd a hydrofluorocarbon :éfrigerént
consisting of carbon, hydrogen, and fluorine. -

Still another.object of the present invention is to
provideearéf:igerant.compression‘type refrigerating machine
comprising at least a compressor, a condenger; an expanding
mechanism, and an evaporator, in which the above-mentioned
working.fluid for a-refrigerating machine is used.

The inventors of thé present invention-ﬁas earnestly
studied,andasaresult,wehavefoundthattheaboveFmentioned

problem can be solved by using a lubricating oil composition



‘co-rfpri sing a mxture of 1) an ester conpound and 2) a mineral oil

_'-."\corr'ponent descri bed bel'ow, and. further conprising as a nmain conponent a

“conposition having a weight ratio of the m neral oil conponent/ester
conpound of 9/1 to 2/8, 1) a polyol ester or a conplex ester conpound
conprising a neopentyl polyol, and a nonocarboxylic acid and/or a

di carboxylic acid, 2) a nmineral oil conponent having a %p of 70% or |ess
as nmeasured by the n-d-Mring analysis, a tenperature corresponding to 50%
di still at iCORTGFUOVT P IKGHEE 85 AT LYY bpothe Lt estexet ABHCEBA dodl i ng
range distributi etroleum: fractions as. chromat ogr aphy_and _a pour

f b
poi Nt of 23BCEF 21 BhdrSOMBOTSRE FARFTEat A of f L LORPOSTRT DR f orBced
refriger aa, (G g BFSCLRDC L SLRe s 14 PR ds bOoMhLER g pour

poi nt of the mxture of "the es er comnpoun the mneral "ol [~ coriponent
is -35C. or |owmainedy, Thed WrdLatt ngnebht eoAPRSI LIt fryy: a refrigerating

machi ne described in the above item1 or 2, in which the mneral oil
conponent lhasAal ywlor b tpagaf Il coogrteintiof 2% arrd ssgerdt iAgwoadh ge f | ui d
for a refrigerati n% machi ne characterized by conprising the |ubricating
0i | conmpo¥istitéh fol¥AreetregerarPAg mehr hecdessri belerackayierd ddythe 5
above-mentcioong:dSi.tem§El 1.t% 3, ggd a hl%/dr f I uarocar ho reé?gerant 1
consi sti ng°0F "cdrdoh,® Rydrégen; a]n%jﬁ‘ T e = “AWE 18] 3R &9 r gertnta s
conpr essi @A 1t YRgJfdd 9eI&d & POy DBCHL RS, Caﬂga%h%&'hze%d é%rﬁcp@glg' g at
| east .a conpressor, a condenser, —an expandi ng nechanism an n _
evapor at oma ianddagidrgeriiea womisbsg tfilow hdwing &ewehgaratdarg orachitige of the
) iove- mentioned item4. The lubricating 'oil conposition for-a
ri ger amiipgraqachilnecaipemenplf estar covgoninsh arit Al nso a2 A8 ner al  oi |
1) apolyolesterorzacomplexestercompoundcomprising
a neopentylpolyol, and a monocarboxylic acid and/or a
dicarboxylic acid,
2) a mineral oil component having a %Cp of 70% or less
as measured by the n-d-M riné analysis, a temperature
" corresponding to 50%distillationof 400°Cor lower asmeasured
by the test method for boiling range distribution of petroleum
fractions by gas chromatogfaphy and a pour point of -30°C or-
lower; |
‘ 2. The lubricatiﬁg 0il composition for a refrigerating .
machine described in the above item l;jjlwhich the pout-poiﬁt
of the mixture of the ester compound and the mineral oil
component is,—35°C_or lower;
3. " The lubricating oil composition for a  refrigerating
machinedescribedletheaboveitem].or2,'inwhichthenuneral
. 01l component has a normal paraffin content of 2% or lesﬁ;
4. .Aerkingfluidforeaiefrigeratingnﬁchinecharacterized

by comprising the lubricating oil composition for a

refrigerating machine described in any one of the



" conmponent that is not excellent in miscibility with an HFC refrigerant
"However, when the mineral oil conponent is mixed with an ester conmpound
excel l'ent i'n miscibility with an HFC refrigerant, the mneral oil
conponent. is allowed to be ' dispersed imsthe refrigerant. Furthernore, by :
using a mneral oil conponent with a | ow pour point, the conposition
becomes likely to flowin an evaporator. Therefore, oil-returning to a
conpr essor | n-a refrigerating machine is enhanced. Further, since the

m neral oidPTehpbRrbionhdt {Eemst 1 exteel Bentand rﬁsdlybimﬁyu@souotbdnl ut ed

in arefrigerant, thus the viscaosity is not decreased, Theref ore, the
above- rrentﬁgeolf{ﬁ]ug%]o bW F RS Gitt %B%QoflorhY%’b?g‘é%t' ﬁﬂjﬂ & Lupgrimieger Aft

conpr essorg aggkk %%Ta Q:'SPM%&E¥SEBQPQP%Q§ EQ% I%r% nsk?ﬁge%%&%?ngels

caused by rret I"'ubri cant remainin re rlgera

_ di ssol ved drx dder &t 12ed@b Qi dmp 505 1 Aglat 1éa5§a%b%§gbpé§s&9 %V@éxﬁid&weg' ng the

capillary. Furthermore, Since the mineral -oil conponent wWith a

el ectri calan rsxpatd bggpmeperani dns, used, ant dwaposstble tad ILrH:irrﬁgasehéln
electrical insulating property of mxed oil. 6 Detailed Description the

| nvent i onwl%r@l%ftégmé‘nbo@@ﬁentas olfefhegprésemg i meehioa widi bee
described in detail., The present invention is applicable to a refrigerating

machi ne u&bﬁgea BRI o 20r DEEPbEN refri gerant Mor e speC| fically, exanples
f th f _ f| d f b
0 e refri ger?}qta 'l%‘iir‘idcea (gyg%o glrf%csg %rggrl %f%ngar on,

hydr ogen, and uori ne, uor oe hane r(
1,1, 2, 2-t elacfildtor et kanre Iﬁﬂeégﬂi: 1@1Jér¥@i@rﬁmEeﬁﬁ%i(rﬁ 32) mineral oil

t af | uor oet hane (R-125) 1, 1-di fl uoroet hane (R-152a), or a m xed
er ger agompireregof leayg. J,S RAQT G4 EB821Rb251R134a8 A biA3 tAp b)Y h @t CHYC
refrigerant However, whenthemineraloilcompoﬁentismiked
with an ester compound excellent 1n miscibility with an HFC
refrigerant the mineral oil component is allowed to be
dispersedintherefrigerant. Furthermore,bycsinganuneral'
0il component with a low pour point, the.composition becomes
likely to flow in an evaporator. Therefore, oil—returhing
to a compressor in a refrigerating machine is.enhanced.
Further, since the mineral oil component that is not \
excellent inmiscibility isnotdiluted in a refrigerant, thus
" the viscosity is not decreasecl. Therefore,- ‘the
above-mentioned composition is suitable for lubricating a
refrigerant compressor. |
In addition, an impurity componeﬁt that is considered
- to be caused by metal working lubricaﬁt-remaining in aA
refrigerating machine isdissolVedjJitheInineraloil, so that
it is possible to avoid clogging the capillary.
_ Furthermore,sincethendneraloilcomponentwitheahigh
electrical insulating property.is used, it is possible to

increase an electrical insulating property of mixed oil.



A base oil in the lubricating oil conposition for a refrigerating machine
of-the present invention conprises a mixture of the following 1) ester.

. «conpound and 2) mneral oil conponent. 1) A polyol ester or conplex ester
conpound prepared from a neopentyl polyad and a nonocarboxylic acid and/or
a dicarboxylic acid. 2) A mneral oil conmponent having a %p of 70% or.

| ess as neasured. by the n-d-Mring analysis, a tenperature correspondi ng
to 50%distillation of 400C or |ower as nmeasured by the test nmethod for
boiling range distribution of petroleum fractions by gas. chromatography

and a pour_ point of -30C or Ilower. 1) Ester conpound According to the
present i mEERIIGE DesehhBREQPN&NEaIITY NG tining 5 to 10 carbon-atons is
used. Exanpl es ereof _.include neopent yl al , _trinmethyl ol et hane
trimethy-1ol pr o%gﬁee?ntarﬁtrreeﬁh%f“%qbult aenne?gﬁ’%%éggr@fﬁﬂefqgl }X"en%lon will

di pent aer yhrddH » i gl 1heqbikes As a carboxylic acid, a nonocarboxylic
acid or dicarboxylic acid having 3 to 18 carbon atonms can be used. An

al kyl group bonded poeaecaar boxghtgpaupsnmypeiaabser abitrahidera®ing
branched-chai n. Exanpl es- of the nonocarboxylic acid include propionic

~acid, isopespiiad c uminly bat anvdcodderocsoamnoief atgdranpent arddceaci d,

i sopent anoi ¢ acid, hexanoic acid, heptanoi-c acid, isoheptanoic acid,
oct anoi ¢ FEEFL A hYY hex&RBTPLES d,°f norihoj Eefetgerant include a

3,5,5-tri I ' | d noi. ¢ aci ndecanoi ¢ _acid, lauric acid,
myristic ﬁ?&%%ﬁ@%%%g%}dﬁeE%g%n?ta%fcelﬁegs&g,casc%%?i gq%cf%l?elnsﬁ? aric
aci d, 0|eEQm%¥ﬂhe;|'@@&E'Cagc'quﬂﬂﬂV§i¥E%F§§lQ®r@QQh%%% |11 @l es of

3e di carboxylic acid include succinic acid,

. 1,1,2,2-tetrafluoroethane (R-134), difluoromethane (R~32),
peﬁtafluoroethane (R—125), l,1-difluoroethane (R—152a)) or
a mi#ed refrigerant thereof (e.g., R407C (R32:R125:R134a =

1 23:25:52), etc.). |
A base o0il in the lubricating oil'cdmposition for a
refrigerating machine of .the present invention ¢omprisés a
mixture of.thé.following l) ester compound and Z}Inineral oil
component . |
1) A polyol ester or qomplex ester compound prepared
from a neopentylpolyol and a monocarboxylic acid and/or a
‘ | dicarboxylic acid.

— 2) A mineral oil component having a %Cp of 70% or less
as measured. by the n-d-M ring .analysis, a tempefature
cofrespondingto50%distillati6nof400°COrlowe;asmeaéured
by the test method for boiling range distribution of petroleum
fractions by gas chromatography and a pour point of -30°C or

lower.

1) Ester compound

According to the present invention, a neopentylpolyol



"glutaric acid ,adipicacid, pinelic acid, suberic acid, azelaic acid,
‘sebBacic acid, phthalic acid, maleic acid, and the |like. The ester conpound
:.of - theé present invention can be prepared as a polyol ester conpound or a
conpl ex ester conpound by appropriately?” mxing the above-nenti oned .
neopentyl polyol wth at |east one kind of nonocarboxylic acid and/or

di carboxylic acid .to occur esterification reaction. In view of
resistibility to hydrolysis, it is desired that the ester conpound of the
presentllﬂRHRQ%ﬁﬂ%%s5 ol &I cazbpra- @émm§<ﬁs(y%?dqn«ﬁwiwm#e$e§@ereof
preferably 0.0 ngKCH/g or les ydroxyl val ue of 10 :

| ess, pref* aIBH/ 5 ngKO—W&OBrer’ISCé' XA\‘ﬁO ster conpdurtd'Sh m?%%f% FRAn otal
acid 8 val oxyl to y. e to
its high ﬁﬁgﬁgﬁgh }%}?Poﬁxg ad&%?@ﬂ y %f?%%?ggéﬁ or%ﬁﬁ?ﬁggﬁggéffgggf

TherefOrEdﬂygﬂtébﬂpgﬁﬂﬂtyhpobﬁg|th%—lﬁ@@@led with a carboxylic acid, it
is preferable that a reaction tinme sufficient for reducing a remaining

anount - of unreadseda hydrbmyblgmoum;xﬂ t ke m@qnﬁanboxﬁkEo aaddaf der
reaction, the ester is purified while renoving unreacted carboxylic acid.
2) NIneraﬂhﬁquQmmbh%n%c1¢héaﬁﬂﬁérélt@|ﬂ806@5 taﬁﬁm%rﬁﬁmwQ%em$ed

tion h 70% d by the n-d-M | ysi
and a1 oo S oF b CESHPATARIAG 4 2500 ot PYATPPOF SFOOCHt T et et

measured Ry thedasiqiethod for boiling range distribution of petroleum
fractions.by gas chromat ography and a pour point of -30C or |ower. The

mineral oil conpaagpileef otthehpresantairbeaitl ion La e M aigeshi dofc
anple, by subjecting a distillate, which is obtained through atnospheric
till atiaendor A&nnmm@ldn$C|BbaﬁlomuﬁaanMeaonﬁ e ok tappricpra @i @,

conbi nati on of reflnlqﬁ processes such as solvent deasphaltlng, sol vent
extract i oREPHPHRDG g 1SR teRsd g heosrre y§iacid, heptanoic

a01d,1soheptan01cac1d,octan01cac1d,2-ethylhexanoicacid,
nonanoic acid, 3,5,5-trimethylhexanoic acid, decanoic acid,
undecanoic acid, laufic acid, myristic acid, palmitic acid;
palmitoleic acid, stearic acid) isostearic acid, oleic acid;
linoleic acid, linolenic acid, and the like.
| Examplesofthedicarboxylicacidincludesuccinicacid,
gluparicacid,adipicaéid,pimelicacid,subericacid,azelaic
acid,lsebacic acid, phthalic acid, maleic acid, and the like.
“ The ester compound of the present invention can be
preparedaszapolydlestefcompoundcn:acomplexestercompound
by app;opriately'mixing the above-mentioned neopentylpolyoi
with at least one kind .of monocarboxylic acid and/or
dicarboxyiic acid.to occur esterification reactionf
In view of resistibility to hydrolysis, it is desired
that the ester compound of the present invention has a tofal
acid value of 0.1 mgKOH/g or less, preferably 0.05 mgKOH/g
or less, and a hydroxyl value of 10 mgKOH/g or less, preferablly

5 mgKOH/g or less. An ester compound with a high total acid



" dewaxi ng, hydro-refining , clay treatnment, and the |ike. For exanple, a
“distillate fromvacuumdistillation is dewaxed by catal yti ¢ dewaxi ng,
- followed by hydro-refining, whereby a nmineral oil conponent can be
obtained. In view of stability, the mperal oil conmponent thus obtained is
preferably subjected to clay treating. In order to further reduce a trace
amount of wax conponent, it is preferable to separate |ight and m ddl e.
distillate obtained fromheavy 9 distillate by distillation and use them
Furt her nov@luereyar dilgdp dedarixyd, veausl ¥si bikehmxt mdpe hytd ralllyovesd gide wit h
a still lower pour '"point to be obtained is preferable. The mneral oi
corrponentt%fltcsﬁéllp?rl'bgléfﬁtrqsrﬁ%?ﬂ?b%y ha'd @ BEr Ly b iict £89 opgandcabl y
60% or | e nore preferabl .50% or | ess as asured, by the n-d-Mring
analysis.géﬁgﬁlazp g&%éé?&%ﬁb@&gsnﬁ%ﬂﬁﬁp %?E?iYSgnﬁaﬁﬁﬁcq%9?ﬂﬁ?based
and _becoesakblely o0 Re; #f eet PLlalA A5: &YX chil ol N PLESENSE (hed
refrigerant, which is not preferable. Herein, the n-d-Mring analysis
refers tosaf fethedtoffocakedhatingg & eamaamidigt ambuhitonAndnaekicR@gqcont ent
by using an enpirical formula of the n-d-Mrethod defined by ASTM D3238,
after nedwydipyya gebunst pfethadexlyvaldéastajena khdeafitec reastasnty, and
a sul fur content of oil. Furthernore, the mneral oil conponent of .the
present FHYERLESN: HRE LA I366hH 5t ¢ FRROVR & ehpRp at 8RS o X00E DA CEEwer
preferably 350C or lower, nore preferably 300C or |ower as neasured by the
test method for boiling range distribution of petroleumfractions by. gas-,
chronatoggpp@yneray%g@lacbgﬁp@kgﬁyre corresponding to 50%distillation
eeds 400C, the ratio of a heavy distillate is increased, and the
ﬁunt of nor mahepariafefial wiitlh campangs trolfe¢tikap reegieght insenitieneased,

mhich--unpreferabLy becones likely to be precipitated-as a wax.
a %Cp of 70% or less as measured by the n-d-M ring analysis

and a température corresponding to 50% distillation.of 400°C
or lowér as measured by the test method for boiling range
distributioncxfpetrolewnfractionsknrgaschromatqgraphyand
a-pour.point-of —30°C or lower.

The mineral oil component of the present invention can'
be obtained, for éxample,.by.subjecting a distilléte, which
_is dbtained through atmospheric distillation or vacuum

distillation of crude 0il, to an appropriate combination of

. r'efining processes such as solvent deasphalting, solvent
extraction, hydrocracking-, solvent dewaxing, catalytic
dewaxihg, hydro-refining , clay treatment, and the like.

For example, a distillate from vacuum distillation is
dewaxed by catalytic dewaxing, followed-by hydro-refining,
_whereby'a mineral oil componént cah be obtained. 1In view of
stability, the mineral oil component thﬁs 'obtained is
preferably subjected to clay treating. 1In order to further
reduce a trace amount of wax component, it is preferable to

separate.light and middle distillate obtained from heavy



" The test nmethod for boiling range distribution of petroleumfractions by
'’ gas' chromat ography refers to a method of obtaining a calibration curve of
-"normal' paraffin froma retention tine of gas chromat ography and a boiling
point of a conpound, and obtaining theddistillation property of a sanple.
10 This nmethod is defined in ASTM D2887. Herein, a total area nethod is
used. Furthernore, the mneral oil conponent of the present invention has
a pour point of -30C or lower, preferably -40C or |lower, nore preferably
-50C or | 9heitilvgdrre t he pbhﬁtbbfﬁﬁlops #gherse hahem30C, Farwdve rdmmponent i s
contained in a large ampunt; and becones likely to be precipitated as a
solid, WnFEHarld&“ﬁgfieﬁﬁé‘ﬂéﬁgab|cé.taﬂtyfﬂsc (St 0 HF & ihkee dHRY Fridier #1110 |
conmponent _of . th t.J i op_sati st t follown operties as
mePP as ?h%tgégvépﬁéﬁf?%Hgéq%fgggr ?e?g %ﬁggéﬁéﬁiﬁs(gﬁ%¥?é%§gﬁ': -30C or

lower, preferabtye wthe 041 | OMETcorPY e f &f £r Y re2Q MBI+ i AS 1l oud
point corresponds to a wax content in oil, it is preferable that a cloud
poi nt is &cwEp oft Hat bs, lasvaxprofpoabdy €8%idr d e moranpuntfe rSuifyur
content (JIS K2541) : 1000 ppmor less, preferably 500 ppmor - less, nore
‘pref er abl §0%00r gsia s g suAadabyet harmudtMofing suldlys tont diteraddar sel y
affectS'stabiIitbigder the c -existEnce of refrigerant and oil.

Ther ef or eS*G§HFT U cSht'EH™F S PREREFABI ¥ AR Nor bl TPSFERFRR Gott ent :
2% or | eS5ecPhebet AR LHOhe IS SPL £c DheLer ably, 05 i gt Lease then a

normal para conte exceeds 2% nornmal par af econes Kely to be

sol-idifiegfas acw@xgeaR@dr & in at £dnowhpebresaBale preferable.  The nornal

pa af fin content is obtainable froma retention tine and an area val ue by

i chr omat ogr dfEwe Us| NghaortdtM ring analysis refers to a method of
calculating a carbon distribution and a ring content by using
_anempiricalformuhiofthen—d—Mn@thoddefinedbyASTMD3238;
after measuring a refraétive index,_a densiﬁy, a kinematic
viscosity, and a sulfur content of oil. |

 Furthermore, the minefal 0il component of the presént
inventionhasa50%distillatidntemperaturebf400°Corlower,
preferably 350°C or lower, ﬁore pref;rably 300°C or lower as
measured by the test method fof'boilinglrange distribution
of petroleum fractioné by gas chromatography.

.. When a temperature corresponding to 50% distillation exceeds
400°C, the ratio of a heavy distillate is increased, and thé'
amount of nprmal péraffin'with a large molecular weight is
iﬁcreased, “which- unpreferably becomes Aiikely to Dbe
precipitated as a wax. |

The test method for boiling rangé distribution of
petroleum fractions by gas chromatography referé to axnethod
of obtainiﬂg”a calibration curve of normal paraffin from a

retention time of gas chromatography and a boiling point of

a compound, andobtaining thedistillationpropertyof a sample.



. “paraffin as a standard compound. 11 The |ubri cati ng oil conposition for a

"‘refrigerating machine of the present invention contains, as a main

- conporient, « a conposition 'in which a weight ratio of the above-nentioned
est er conpound/the above-nenti oned m nereal oil component is 911 to 2/8-,
preferably 9/1 to 3/7, nore preferably 7/3 to 3/7. When the weight ratio of
the mneral oil conponent/the ester conpound is too high, the anpunt of a
m neral oil conponent that is not mscible with a refrigerant is increased
t oo nuch, Thaﬁdm?héoéréﬁe@??léﬁdoﬂp-ﬁéﬂwrﬁﬁﬁ@7to Hegerpr.essdotiad dewraeased.
On the othe nd, when the weight ratiois too small, the characterlstlcs
of mi xed %?%hﬁgcbﬁeu§&%stantially the same as those of only ester, so that

features of m %ﬂﬁ%}rm&'?@r efcﬁgalg#xeggrlmgti b? ﬁ)églnt%lngcg(érf }5}. nmrél'ssur of the

ester conpound and the m néra coffponen C or

- lower, preieeabliyn-1HdsG ?OQE‘ DOVRE o £Th8 ol Wb L aakidg, fide cammes) Lisgn for a
refri ger ati ng machi ne of the pr esent invention cont al Ns, . as mal n

conponentor lawext moeeopréherasler-sompaundoard N Aaeal tl@ébcﬁ%@@ﬁ%&t

expl ai ned above. However, as long as the function of a refrigeration oi |
i s not | okt DisHRF Ghat G4t |Q)naoVﬁXc<€ﬁPmBﬂeﬁn§ is camte Bse®AG andaagr ner al
oi | conmponent other than those defined in the present invention can be

appr opri at'&f Y™ b 28t RFFHmFﬁell]é% ShaS BRATIRY hdERD ahe SVt idwhgch

addi ti veslgrqyope Ekfggawfl the lubricating oil conposition for a
refrigerating FRGAT Ne the present. invention. Anti-wear agent: sul fur

type, phosphorQ&.h&pgrézbmébﬂémﬁ@hp%@@ah@n%x&q OQQCCO%%on%&H!%k'Qﬁ@t
“enol type, am ne type, phosphorus type,
] ~bresent invention satlsfles the follow1ng'propert1es as well
as the avae mentioned propertles. _
Cloud point (JIS K22_69.) : ~30°C or lower, preferably —40°
or lower, moré preferably -50° or lower. ~As cloud point
corresponds to a wax content in oil, it is preferable that
a cloud point is lower, that is, a wax éomponeht is in a small
" ‘amount. _ |
Sulfurcontent(JISK254l):lOOOppmcn:less,preféfaﬁly
SOO'ppm or_less, more preferably 100 ppm or iess. A lérge
amount of a sulfur content adverseiy afféqtslStability under
‘ : the co-existence of refrigerant and 6il. There‘fore, a sulfur
‘ content is preferably less.
Normal paraffin contenf: 2% or less,-preferébly l% or
less, hore preferably 0.59 or less. When a normal paraffin .
content exceeds 2%, normal paraffln becomes llkely to be
solidifiedasaawaxandprec1p1tated,whlchlsnotpreferable.
- The normal paraffin content is obﬁainable from a fetention
time and.an area value by gas chromatography using normal.

paraffin as a standard compound.



“etc. Metal pa55|vator benzotri azol e, thiadiazole, dithiocarbamte, etc.
 Aci'd capturing agent: epoxy conpound, carbodiimde conpound, etc.
.Oliness agent: higher fatty acids, alcohols, etc. Qhers: known
additives for lubricating oil The lubricating oil conposition for a
refrigerating machi ne of the present invention and. hydrofl uorocarbon
refrigerant can be used as a working fluid by mxing in a weight ratio of
lubricating oil:refrigerant of 5:95 to 80:20. In the case where the weight
ratio is out of Thei dw gt hel oeswpas bfionl fps oo simiderating
~unpreferably there is arisk of, lack of lubricity. In the case where the

anount of "Gi9hine OFCH‘E? BFﬁéené‘f:‘fIP‘é?%Fi:?nlcsorlﬁ?plrré? i ?a&é‘c‘?%%ié%‘&lem?he .
Ki fl t t
wor X1 ng uhgm&; Orne 1 genag) Q ém“{f’ Pl the present Iemr/giir’]]l’g?g‘g?g?:]nge

used .as a |ng or a er n conpr essi on

machi ne Seamy Ic%h@g;@{d)%ta@o&@rmeﬁeﬁedmaegg@se&1 @emeaﬁéﬂgl ng
mechani sm and an evaporator.. For exanple, the working fl

appl i cabl @./tlota Zi@ez;efefema}aly a/dndiot 8 oNermo e rp&ferﬂegﬁktaIpnB aad3}l‘me li ke.
Exanpl e Hereinafter, the present invention will be described based on the
exanpl es. HowevBhent hhepyeseht Favéatebrths migterdl miedamparienekangl es.

i n ki nds of mneral oil conponents

M I I 13_ Fol | f
Ner 6 pr ep Bebs 0 BTRRA i sah i ek B 5 Oh LT AR RIS ofl
abtai ned Ry SHOLESL kG ANl L8l ¢ érdli?y%?wg dhatlll Al e8ot.eftal ytic

demaX|ng, hydr o-ref1 ni ng, her
and the propertyof oil- returnlng toa compressor is decreased.

‘. On the other hand, when the weight ratio is too small, the
'cha;acteristics of mixed oii become substantiaily-the same
as those of ohly esfer S0 that features of mlxed oil
unpreferably cannot be exhlblted

The mixture_of the ester compound.énd the mineral oil
eomponenthaseipourpointof—35°¢orloWer,preferably—40°C
or lower. |

The lubricating oil eompoeition for_a refrigerating
machinéofthepfesenfinventioncontains,asanaincomponent,
a mixtufe of the ester compound and mineral'oil,component

. explained above. How'ever,'" ae long as the fﬁnctioh of a
refrigerationoilisnoelost,otherlubricationdilcomponents,
‘suchasPAGandanﬁneraloilcqmpdnentotherfhanthosedefined
in the presenf invention can be'appropriately mixed with the
compound.

Furthermore, the following additives may beenixed.with
the lubricating oil compeSition for a refrigerating machine

'of the present invention. |
Anti-wear agent: sulfur type;‘phosphorus type, zinc

thiophosphate type, etc.



A2 A obtalned by subjecting distillate oil of vacuum distillation .to
'thdro refining and catal ytic dewaxing. Bl : QO obtained by subjecting
- distillate il of vacuum distillation to hydro-refining and sol vent
dewaxing. B2: . O obtained by subjecting distillate oil of vacuum
distillation to solvent extraction to obtain raffinate, and subjecting the
raffinate to hydro-refining, followed by solvent dewaxing. Table 1 shows
the properties of each mneral oil conponent. Anong them A-land A-2 are
in the scope of Anhéopidaait: pheadtli bMpe ., HonenertyPe2 prisBrRoruset e, of the
scope of the present invention. 14 Table 1 Orn mO, r-1r-1 co M- ra
-01 co *tG-0::1, N S— 1. NNN1I-1 to. 0 co Wa) NNNNNMOON E

4474 UM %E%g é]?vd't] ‘J U) blé)n n Cc?}.g EH 1ad1az<ge[\)r:8 co

olbcC.-1 1~ co co o au t
MQ CQ d@th@o@ar‘bé?napte,'\/'é/‘t@p 4 Q 4 r- Ln

Acid captnring agent: epoxy compound; carbodiimide
compound, etc. | | |
_Oilinees agent: higher fatty acids, alcohols, etc.
Others: known additives for lnbricating oil |
The lubricating oil compositien for a refrigerating
. _ machine ofl the bresent in.'v"ention and. hydr,ofluoroca'rbon-
refrigerant can be used as aworking fluid by mixing in a weight
ratio'of'lnbricating oil:refrigerant of.5;95'to 80-20 In
.the case where the weight ratio is out of this range and the
"amount of oil is too small, unpreferably there is a rlsk of
lack of lubricity. In the case where the amount of oil_is
too large' efficiency is unpreferably decreased.
The worklng fluid for a. refrlgeratlng machlne of the
present 1nventlon can be used as a working flUld for a
refrlgerant compression type refrigerating machine
’ . comprising at least a compressor, a condenser, an eXpanding
mechanism,andenﬁevaporator._Forexample,thewerkingfluid-
isapplicébleti>afreezer,anairconditioner,arefrigerator,

and the like.

Exemple

Hereinafter, the present invention will be described
based on the examples. However, the present invention is not
limited to the examples.

(Mineral o©il compocnent)



"1-12t0coNOQ 1~ -AMtor- tor-1 toMLn 00r. OtO .--1 Mto co N C
1

“'to'm ¢c; NNCDto NN¢c) MMM . t0O Nto NO~Otocor toc N Lo ClocC
- CNco'CNtO 00 MO1 c--1 NtO NNI Or--1 NO[VMc'") M() Ua) M
tO0Or-1 gN ri OO OMt~O--1 NOC7/1 M3OD Mu-) tom0O0 a) m O M-100
.Ir~Nr-1C MONNNNM Ot0O E~NUTLtr" E

r U OEO0O EO-~Uroubo0 .2
z-a aWw0\0 cloowolo o CUUU-1 OOO0O0 CODCDolo ONOoO o Hri mU
- O - 412U r -H a C-P ---1 0Cd) ChoEOU a .~00-- Ur-1 +-1
rd -11 N OU Ufo@éow@ng{ﬁqyr kinds of mineral oil components were

'prepared by_the procedure described below. .

Al: Light distillate oil obtained by subjectlng
dlstlllate oil of vacuunldlstlllatlon to catalytlc dewax1ng,
hydro- reflnlng, and further dlstlllatlon

A2 0il obtained by subjectlng'dlstlllate 0il of vacuum

-dlstlllatlon .to hydro- reflnlng and catalytic dewax1ng

Bl: 0il obtalned by subjecting distillate 011 of vacuu'm_

dlstlllatlon to hydro-refining and solvent dewax1ng
_‘- _ - B2: 011 obtalned by subj ectlng distillate oil of vacuum
” -distlllatlon to solvent extractlon to obtain raffinate, and
subjecting the raffinate tO'hydro—réfining, fdllowed by
solvent deaning; ) |

Tablelshowstﬁepropertiesofeachmineraioiicomponent 
Amongthem,A—landA—Zareinthescopeofthepresentinvention;
Howevér, B-2 and B-2 are out of the scope of the preéent

invention.
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-1 a) (na)y>4(04-11 Eas; +) ,-1t3Sav) rarl a) -rl OOl 0Oro
E-1 ZMx as E-l cn Cz c~ 11 _ 15 (Ester conpound) The follow'ng three
ki nds of pol yol ester conpounds were prepared. C: ester of

neopent yl gl ycol and 2-et hyl hexanoic acid C2: ester of pentaerythrit'ol and
2- et hyl hexanoic acid C3: ester of pentaerythritol and 2-ethyl hexanoic

aci d/ 3, 5, Fatrliergt hyl hexanoi c' acid (50 wt % 50 wt %  Table 2 shows

the' properties of each ester conpound. Table 2 Ester Cl C2 C3

Neopent yl pol ypTT Neopentylrgirycol Pentaer yrhritotr—Pent aeryt hrit ol “Carboxylic
acid 2-ethyl hexgnoi ¢ (2- eff hybhexanai ca 2{et hyl hexanoi c acid acid acid, &
3,5, 5-trimet hyf |« hexgmoec<a®i d Densi ty4(25C) g/cm (0.919 0.966 0.961
S By Ngm > '
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" (1006 mm 2/s 2.04 6.31 8.30 Pour poi. nt C-60C or less -25.0 -40.0 Total

“‘acid value 0.01 0.61 0.01 ngKOH g Two-1ayer_separation
The two-| ayer separation tenperature was neasured in

Gl /R134a = 2/8
conponents and the ester

- or

(M xed oil)

| ess -17 -21
accordance with a mscibility test nmethgd of JI S K2211.
The above-nentioned m neral oil

conpounds were mxed in the.followng ratios to obtain m xed

Exanples 1 to 3 and Conparative exanples 1 to 3. For

base oil s(B$tarsicagbeumdier al

and base oil
16 Exanple 1: Hie 89
Exanpl e
(40%

of a single

oi |
. est erI (Conpar ati ve Exanp
wing Fresy kleds AfopolERdnps ke D comPquUDlg wLTE3( 60%)

tenperature C -60C -

oils of

a further conparison,
conmponent (Conparative Exanples 4, 5)
|l e 6) were al so prepared.

(40% + C3(60% Conparative Exanple 1: 61(50% -'+ CL(10% + C2
Bl (40% + C3(60% Conparative Exanple 3:

PP oA o Py - 5

3-
Coprrlbggafl vé Exanple '2: _
B2( 409 -+ C3(6QY. Jmpardd ingg

B2(100% Conparative Exanple . .
properties (demsiystan SCOPeitaddOpth POLOL, ah @t Bl e 8B Uhvakue) Ohcgach

~lubricating oil
hygr oscopi ¢ noiGtur @sdemn emf, [pedrtaemsitht

test nethod is as follows. | _
acid/3,5,5-trimethylhexanoic acid.

3.

conposi.tion,

Regar di ng

floc point test

results,

(50 wt%/50 wt%)

ese sanp

vol une resistivity,
est1lr esndit S2-aethy$hewnniod cTabl e

‘Table 2 shows the properties of each ester compouhd.

Table 2. .
Ester Cl Cc2 . C3
Neopentylpolyol Neopentylglycol | Pentaerythritol | Pentaerythritol

Carboxylic acid

2-ethylhexanoic
acid

2—ethylhexanoic
acid

2-ethylhexanoic
acid, & '
3,5,5~-trimethyl

‘hexanoic acid

Density

(15°C) g/cm’ 0.919 0.966 . 0.961
| Kinematic viscosity : '
(40°C) . mm’/s 7.41 45.1 65.1
(100°C) mm?/ s 2.04 6.31 8.30
Pour point °C | -60°C or less -25.0 -40.0
Total  -acid value
: 0.01 0.01 0.01
mgKOH/g -
Two-layer separation _
temperature °C -60°C or less -17 -21
The two-layer  separation temperature was measured in

accordance with a miscibility test method of JIS K2211.

0il/R134a = 2/8

{(Mixed oil)

The above-mentionedmineral oil components and the ester

'compouhds were ﬁixed in the following ratios to obtain mixed

oils of Examples 1 to 3 and Comparative examples 1 to 3. For

a further comparison, base oils of a single mineral oil

ester (Cbmparative Example 6) were also prepared.-

" component '(Comparative Examples 4, 5) and base oil of a single




" Flroc point test: (neasured in accordance with a floc point test method in
“JIS K2211 appendix 1) 1. Refrigerant:.R407C, lubricating oil/refrigerant =
- 1/9, observed at a tenperature of -10C 2. Refrigerant: Rl134a, |ubricating
oil/refrigerant = 1/9, observed at a tegperature of -20C The .fl oc. point
test refers to a nethod of nmeasuring a generation tenperature of a -
hai r-shaped precipitate at a time when a m xed solution of oil and a
refrigerant i-s cooled, and evaluating a wax precipitation tendency. Vol une
resistivity: (nBasopde iln dcdcrtance @i (h0&) voldn#Oesistivity test of JIS
C2101), neasured.at 25C 17 Table 3 X Ht% U ,~ .-~ O0Ox 0l~. OCx *
Cu) .i ClL COExarrlg>25, AP0 U En669%)1 pro Op co -4 v) O~ E o 4)
Zu-,y3ZU._i._3 - X Q. %), r, ( -1.0(D4-J ox NuMUwIl a" 4-J
N iR W WEEE)I“%QEL‘Q’FO%SZE%OO%? g %/358&3951' f0.a000. .,-1 EI01U.1
.2 3 x 4-J 4-] O ' LN 9)0;. 4-d ol | ¢ O Q |

w fa-,DO o oRbame R e éﬁﬂdnlpc%égla!\gws{c):o){’rgiéjl(%#cg s 94
OU..,i LI OX Comparative Example 2: Bl (40%) + C3(60%)

Comparative Example B2 (40%)" + C3(60%)

3
Comparative-Exampie 4: A2 (100%)
'Comparative Example 5: B2(100%)
‘Comparative Example 6: C1(100%)

. Regarding these sample's,_ the prope"rties (density,
'viscosity, pour point, total acid'vaiue) of each lubriCating
oilcompoéition,flocpointtestresults;voluheresistivity,
hygroscopic-moisture content;.hydrOlysiS'test résults are.
shoWn.in Table 3. |

Each test method is as follows.

Floc point test: (measured in accordance with a floc

poiht test method in JIS K2211 appendix 1)

ll'Refrigerant:_R407C, lubricating oil/réfrigerant

1/9, observed at a temperature of -10°C

. 2. Refrigerant: R_i34a, lubricating oil/refrigerant
';1/9} observed at'a_temperature.of ~20°Cc
| The floc point tesf refers to a method of measﬁring a
generation Itemperlature of a ha'ir—shaped pr.ecipitate at a time
when axnixed_solutiqn of 0il and a refrigerant is cooled, and
evaluating a Wax'precipitation tendency.
Volume resisti?ityf'(measured in accofdance with a .

volume resistivity test of JISJCZlOl),~measured.at 25°C
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anount: (neasured by Karl Fischer titration nethod 1 n accordance Wt
noi st ure hestdiethed 80% for 24 hours, and thereafter, the moisture
- amount was measured as a hygroscoplc m01sture amount.
| Hydroly51stest (measuredJxlaccordancevujﬂlachemlcal
stablllty test method of JIS K2211)

Amixtureof 7mlof luer_'.cating ciland3mlof refrigerant
‘_ _ ~ (R134a) was held under the c'onditibn of a moisture amount in
| ':oil of 500 ppm aad'a temperature ef 1753C for 14 days,.and

thereafter, the total acid value of oil was-measured;

(Reaults)
1As a result of the floc point test,‘precipitation of
a wax was not found in any of Examples 1 to 3.. In contrast,
~precipitation of a wax was observed in Comparative Examples
.1 .to 5. | |
'In Examples 1 to 3, a volume resistivity was of the order
. ' of 10* Qecm at 25°C. ' In Comparative Exar_nples- 1 to 3 and
Comparative Example 6, a vblume'resistivity was-enly of the
order of 103 Qecm.
| Furthermore, in Comparative Example 6 of a sample of
a single ester) a hygroscopicxnoisture content was large, and
hydrolysis srability was also not satisfaCtory as-cémpared

with the other samples.

(Compressor,test)

Using the lubricating oil compositions in Examples 1,



“of:- JI'S K2275) A sanple was held at a tenperature of 30 .C and a rel ative
“huni dity of 80%for 24 ‘hours, and thereafter, the noisture anount was

* measured’ as’ a hygroscopi c noi sture-amount. Hydrolysis test: (measured in
accordance with a chenmical stability test nethod of JI'S K2211) Am xture of
7 m of lubricating oil and 3 m of refrigerant (R134a) was hel d under
the condition of a noisture amount in oil of 500 ppm and a tenperature of
175.C for 14 days, and thereafter,, the total acid value of oil was

measur ed. ¢ (RedufeBparas iy g dsiagnr s the $1 oe, panndurabt l ipyediesitt atdson of

a wax was_not _fgund i?%any of Exanples_1 to 3. In contrast, precjpitation.

of a wax GAET&BSePVdd BYn SCHHTRER T IR ExAhpReseirigegason n ARafd/E&EF L to 3,
a vol une LSE vt f ot rder of 1014 92cm.at 25C _l.n

Conpar atiég§ %ﬂr‘r‘)i()#eésls f"%ﬁd %éﬁrﬁ%egg%é}qaﬁovgl xarpie 6, @ Vol dmePted
resistivigy ggrgali)énol}notd@ order of 1013 n _CM Furthernore, in .
Conparative anple 6 of a sanple of a single ester, a hygroscopic

noi st ur e Teatenbndasiloar:ge, and hydrolysis stability was al so not
satisfactory as conpared wth the other sanples. (Conpressor, test) .

"~ Using the | ubri@npreseet: confbsi €ROnY i P®E&@ples 1, 19 2 and Conparative
Exanples 1, 5, .6, an durability test was carried out- by a conpressor for
a refrigerator MURFXRGOFRI Pddt CORRC ST 4D d 42%t9rel ating to oil-returning

15 URF! cati ng PPLGLEER: MOHEaalgshotendl T one Conpressors 1 IR, 220 1. 0
Discharge pressure: 1.5 MPa
‘ h . Suctioil pressur\e: O.OS_IIMPa'l
| ‘Discharge temperature: 90°C
Evaporator inlet temperaturei -10°C
Oﬁ/OFF_time: 2 minutes/2 minutes-

Operation time: 500.hours

(Results)

After the durability test, the cqméressor, ﬁiping,-and
capillary were opened to observe. In Examples 1 énd 2, any
abnormality was found insi%e, and there was no abrasion in

. - sliding materials. Furth_ermoi*e, the total acid value of oils
afterthedurabilitytestwas0.0lmgKOH/g. Thus,theexample'
oils were not deteriorated, énd showed satisfactory results.
| In Comparative Ekgmple 1, a considerable amount of oil
was adhered to the inside of the pipidg‘and cépillary, and
abnormal vib:atioﬂs occasionally occurred during operation.
Furthermoré,‘the total acid value of oil after the durability
test was 0.03 mgKOH/g. Thus, a slight.increase was found.

In the case of the minefal oil of_Cbmparative Example

5,itwasdifficulttosetconditionsduetoseverefluctuations,



"Refrigerant: Rl34a, 50g Discharge pressure: 1.5 MPa Suction pressure:
©0.05. MPa Discharge tenperature: 90C Evaporator inlet tenperature: -10C

" On/OFF* time: 2 minutes/2 minutes Qperation tinme: 500 hours (Results)
After the durability test, the conpressgp, piping, and capillary were
opened to observe. In Exanples 1 and 2, any abnormality was found inside,
and there was no abrasion in sliding mterials.- Furthernore, the total
acid value of oils after the durability test was 0.0.1 ngKOH g. Thus, the
exanpl e @ifdd akere notullet epperatedn ared shmpyesisilshei sfactory results. In
Conpar ative Exanple 1, a.considerabl e anount of .0il was adhered to the

i nsi de of the pilpi REcanrdS8apf|The ySinmbe SDHOF et CAMRaXd bhse dexaspbaal |y

occurred rin% operati on. Fgrther r.% , the total, acid value of oil after
the durabili £§° "fest®wd§ 063 Hﬁl‘iﬁ%l ’?ﬁﬁf&_, aﬁysﬁ’F%}H?eF‘ncr' d¥EVRds fBund.
In the Ca%@i_hcgritrhf éﬂﬂke{é"‘rlxcg'éor@%id@gﬂa{:étﬁé{ec%égglﬁ r?etéi W@fkgﬁ&f'.cult
to set conditions due to severe fluctuations , 2 and as a result,

operati on lwag idqossivde. fouhbBe gasethb tBapsings estfied N SUPaRGti ve
"Exanpl e 6, operation was conducted w thout any problem However, an _
adher.i ng fubsthamom consieler eda ¢ elhee readsad tye net adimgrxé ngiohubrigant was
found in the capillary after opening. Furthernore, wear was observed at -
the slidi g 55dr Ao w%uet%ﬁaghacpdlvm% Cof0 3 HeIXRH/ Gas 0. 05 nmgKOH g. The
| ubricating oil conposition for a refrigerating machi ne of the present
invention-as a lubricating oil for a refrigerating nmachine using a

hygm) : uor gcsvir Pﬁﬂgr el Q&AM n g CONE 2lcBIRG NG I OFbPes i AXGRI EDInd N

machine of the present invention as a lubficating 0il for a
'refrigeratingrnachine using a hydrofluorocarbon refrigerant
chfaining ﬁo chlorine,iis excellent in miscibility.with a
refrigerént,iubricityanden1electricalinsulatingproperty;
is low hygroscopicity and hyarolyzability, and further is
“excellent in the property of dissolving impurities in a

refrigerating machine.

Industrial Applicability

Therefore(arefrigeratingmachiheusimgaworkingflﬁid
‘ containing a mixtﬁre of the lubricaf_ing 0il composition of’
the present invention aﬁd a hydrofluorpcafbon réfrigerant,
ekhibits'to hardly clog the capillafy, and can show excellent.-
property éf oilQreturning'to a compressor.
Thus, such a'refrigeratinglnachine can be used preferably as
a motor built-in type réfrigerating machine requiring high

insulation.



“refrigerant, lubricity and an electrical insulating property, is |ow
-hygroscopicity and hydrolyzability, and further is excellent in the

* property‘ ofs dissolving inpurities ina refrigerating machine. Industrial
Applicability Therefore, a refrigeratingimachine using a working fluid
containing a mxture of the lubricating oil conposition of' the present
i'nvention and a hydrofl uorocarbon refrigerant, exhibits to hardly clog the
capillary, and can show excellent - property of oil-returning to a
conpressor. Thus, such a refrigerati RgAFNShi ne can be used preferably as a
notor built-in type refrigerating machine requiring high insulation. 21
CLAIM5S 1. A lubricating oil conposition for a refrigerating nachine usi ng
a hydrof | yor oga r el ant characterl ed .main
conponent Lia co%rrjrz)gkgr rcgtrcr c%é Tcaomd? E) tlrﬁ’?dftzjorreao%lg rrg f§' S ngai 185 ester

conpound and ) a rHM@flqubc%Q%B%nePéfr grehh th@hwhe%r&téoo gf the
m neral -oil conponéent/ester conpound Ito ''2/8, 1). a polyol ester

or a Conplmmiﬁn@(ﬂmwndatﬂnbbmﬁbﬁgnt a ne@wﬁlytlm y&dmpasddaoft a
monocar boxyli'c acid and/or a dicarboxylic acid, 2) a mineral oil conponent
havi ng a Wtofrae%‘@hel@]slo‘asnﬁsla)s@measb?rtmnmmjnmafmqh@)aﬂamyrsqasal
tenperature . corresponding to 50% distillation of 400C or | ower

measured 9By (FRPREE et HRATRLP BB?IVﬁng§n§€qﬁ%n9§tﬁﬁ?(ﬂﬂ%ﬁrﬁét?bieum
fractions @ﬁﬁﬁg@&gy@ PQEBQQXURHd ROYr (”fV of -30C or |lower. 2. A

Iubrrcatrng composi i1 on are rigerating nhchrne according to

claim1, wherein)tdheopew E@'t@tr @f d Bsmgméfoégte9fc<§rh§o@§aecrom§mg and
“e m neral oil conponent is - .
- a neopentylpolyol, and a monocarboxylic acid and/or a

dicarboxylic acid,

'~ 2) a mineral oil component héving a %Cp of 70% or less
as meaSu?ed by the n—d;M ring analysis, -température
correspondingtoSO%distillationof400“Corloﬁerasmeasured
by the test'method for boiling range diétribution of petroleum
fractions by gaé ;hroﬁatbgraphy and a pour point of -30°C dr

lower.

2. A lubricating oil composition for a refrigerating machine
‘ ) a'cc':ording to claim 1, wherein the pour point of the mixture
of the ester compound and the mineral oil component is -35°C

or lower.

- 3. Alubricatingoilcxmmositionforearefrigeratingmachine
according to claiml or 2, wherein the normal paraffin content

of the mineral oil component is. 2% or less.

4. A working fluid .for 'a refrigerating machine comprising

the lubricating oil composition for a refrigerating machine



“or: lwmr. 3. Alubricating oil conmposition for a refrigerating nmachine
~according to claim1 or 2, wherein the normal paraffin content of the
*'mineral ‘of I* conponent is. 2%or less. 4. Awrking fluid.for a
refrigerating machine conprising the labricating oil conposition for a
refrigerating machine .tea 22 defined in any one of clains -1 to 3, and a
hydr of | uor ocarbon refrigerant consisting of carbon, hydrogen, and
fluorine. 5. Arefrigerant conpression type refrigerating machine
conpri si ngedtinlegadtn angoppeesforlaamechdenser anahaerpdmdifig o mmechdmnesm and

an evaporator, and using the working fluid for a refrigerating nmachine
defi ned i RE€Figprant consisting of carbon, hydrogen, and fluorine.

4
5. A refrigerant compression type refrigerating machine
comprising at 1east a compressor, a condenser, an expanding
mechanism, and an evaporator, and using the working fluid for

a refrigeréting machine defined in-claim 4.



