Lubricating G| Conposition for Refrigerators and Met hod for
Lubrication with the Conposition o _ BACKGROUND OF THE
I NVENTION  Field of the Invention: The present invention relates to

a conpositi gor use in conpression refrigeration and to a lubrication
met hod  usi %“ Thertivgp8sit Composiibon fioar tHefid mydnatotdeangr esent
i nvention r tes to a conposition for use in conpression refrigeration
maki ng use [ orar bon, and to a

ki LG 10T UL CRlohmivH theCICa@p dyii Dovar b d
| ubrication nethod using the conposition. Descripti of the Rel ated
Art: A refrigeration cycle of a refrigerator such as a

conpressi on-type refrig%rator including a conpressor, a condenser, an
expansi on val ve, and an @§§EBP§N9rOFsT HeA¥VENTEONesi gned such that a

l'iquid g e of .a refrigerant and a lubrication base oil circulates in
t he clg@"sféédysyos e?ﬁellip‘é‘?fb P tonpression-type refrigerator, ;
dichlorodiflufﬁonethanet(R-lz and chl orodi fl uoronet hane (R-22) have
convent i onal | V' De8h C&fBoydtV L 100 eFelgkeanto ia wamposatdsn afsk a variety

of nine&?e(ﬂﬂé 88% s¥nthetic i]s have al so been used as a |ubrication
base oil. However. PERPBFBRI JTt YRl Quclrngs Ro12a anldibzizatiowol ve t he

ri sk of jitin ironnental poJlution such as destruction of the ozone
| ayer eﬁ%\qoﬁldg i%r?qwe g@?ra‘f%‘g‘b lomer dMoFe, R%J_éti)q&ul:&ntb}'pcaﬂtmns has

cone to ; : '
present invention relates to a composition for use in
compression refrigeration making use of a refrigerant
containing a C1-C8 hydrocarbon, and to a lubrication

method using the composition.

Description of the Related Art:

A refrigeration cycle of a refrigerator such as a
compression-type refrigerator ‘including a compressor, a
condenser, an expansion valve, and an evaporator is
generally designed such that a. liquid mixture of a
refrigerant and a'lubrication base 0il circulates in the
closed system. In such a compression-type refrigerator,
dichlorodifluoromethane (R-12) and -chlorodifluorémethane
(R-22) have conventionally been employed as a refrigerant .
in many cases, and a variety of mineral oils and
synthetic oils have also been used as a lubrication base
oil. However, chlorofluorocarbons sﬁch as R-12 and R-22
involve the risk of inviting environmental pollution such
as destruction of the ozone layer existing in the

stratosphere. Therefore, use of chlorocarbons has come to



be nore strictly restricted throughout the world. As substitutes

| ' hydr ogen- cont ai ni ng fluoro- conpounds such as
ch;g;?Lg}ocar%onsg and hydrochl orof | uorocarbons have recently becone
of i-ntergst. Althqugh t he hydr ogen- cont ai ni ng f I uor o- conpounds,

arti cul 8F1 y"°F fiy foti oo c &rB&H4 ctededthroyghout, ItHe 2wordet.r af lygor oet hane
?R—134a) %AIL not destroy the ozone |ayer, thelr'lpng lives in the
at nospher ¥ SFﬁGngssoneth B%E%¥$veﬂxthQﬁﬂ%ﬂ?Tf?nﬂﬂﬂ1$ﬂyﬂﬂ ?ﬁgg?rgf?a
h ef fect. Therefore, a variety of hydrocarbons, ,
%rl_egg ﬁ;%glggg%gﬁs havi@Gfow condSt o be htdih Bjomscatisyns are f med from

i However, when a |ubrication base oil'prepared froma

i ner ol O%&&%W%\PE?F%EH’Z@H@?W% hhave é@ﬁ@é_‘ﬁﬂ-Nohabbyleysé\(lj\;mt;ﬁlrﬁ)elgr.6car .
comonl y4 i in conpressi on-type refrigerator in whic _
are useéAgghgaggfridgrﬁnt,hﬁﬁgogﬁ@rﬁ%ﬁﬁaaﬂﬂn@bnpléﬂebyodcsmpbundsyn the
| ubri cat P || taq reduce the viscosity of the lubrication base oil.
As a res%??t ?ﬁg?Fgﬁtioﬂh¥é%9 YRR TR¥res Hﬁsbffitnené 1;m,lcfﬁuce

[ ; | i materials .incorporate I n e
o vvleg{ F%ﬁgfjé:éé%%%?ﬁ?%‘?sea}ﬂg&ar)ef r Mgddankolegtestray rlee dhenseal i ng
g;¥ggt [ ' A8y prevent consistent use of the refrigerator over a
pr ol ongggg%%ﬂ \ggﬂ.h%lg‘art i 8ﬁpar 9% tHe EBSe E}WQ/W%’F]’-”% l@élp|t:cel aszlln?elrjlgeef oot

' ' trong tendency of se
' Eervren-sngé%lg‘ger%p%w \f%svserblteherc%nlt?:i%ut%o% %o phe greenhouse
eco . .

effect. Therefore, a variety of hydrocarbons, inter alia,
Cl-Cs8 hydrocarbons, have now come to be studied, as they
are free from such problens. |

However, when a lubrication base oil prepared from a
mineral oil or alkylbenzene—which are conventionally used

quite commonly—is used in a compression-type refrigerator

in which hydrocarbons are used as a refrigerant, the
refrigerant completely dissolves in the lubrication base
oil to reduce the viscosity of the lubrication base oil.
As a result, lubrication performance becomes insufficient
to reduce antiwear effects, or sealing materials
incorporated in the circulation system for the
refrigerant degrade to make the sealing effect poor,
which may prevent consistent use of the refrigerator over
a prolonged period. Particularly in the case in which a
qapillary tube Serves as an expansion valve, there is a

strong tendency of sealing effect becoming poor.



SUWARY COF THE | NVENTI ON The present invention was nade in

consi derati on of t he above situation, and an object of the present
invention is to provide a conposition for wuse in conpr essi on
refrigeration, whi ch coH%osition exhibits excellent characteristics

as a lube oil for conpresst Y QK pBHE r BYYENBIGN or s, or refrigerating
cycl es, mhifg incorporate a refrigerant containing a hydrocarbon as the
princi pal ingrddi EAFSSRusI BRI Wapr dlasigelin| icomsdfderatienappar at us

whi |l e rqﬂgcin wear thereof, and which conposition further inproves
refrigerati o &1Ys ci 8htyationnot fBf oBpecobikcthe off esde ipwesknion is to
provideiq1V l.ubrication_nethod making use of the conposition. The
pr esent THVEHESES chFri B8 oREOMiOsnsive semppestionndfboundigehatimhen a

hydr ocarhon conmpound hayi n redetern ned properties or a predeterm ned
fornula%%%pﬁﬁégi%ﬁ;ef?%&ﬁé%%é%%ﬁpbasyhéph, eEPeisditdpant jexteibitod] ect s of

e DR LR SRR o ool v vt (100, 19, o compl et on
A o T R A L /e MR i TS A
o et estCEeh VRIS e PRt B ShubiOtenbon o)
mg:g pﬂ?i'&'i?:raqna{ﬁgf%fggt, u@%%tsureargsibi%]ir?geggeepl.ioslonnogtedmigf;h%nf 10% and
the apparatus while reducing wear thereof, and which
composition further improves ~refrigeration efficiency.
Another object of the'p:esent invention is to provide a
lubr;cation method making use of the composition.
The present inventors carried out extensive studies,
and found that when a hydrocarbon compound having
predetermined pfoperties Or a predetermined formula is
used as a lubrication base oil, the aforementibned
objects of the present invention can be effectively
attained, leading to completion of the invention.
Accordingly, in a first aspect of the present
invention, or as first invention, there is provided a.
composition for use in compression refrigeration
comprising o
(A) a refrigerant containing a C1-C8 hydrocarbon as the‘
principal ingfedient, and
(B) a lubrication base o0il primarily formed of a
hydrocarbon compound whoée non-aromatic-group

unsaturation degree is not more than 10% and whose



ki nematic viscosity is not less than 5 mmierr]/s. In a second aspect
of the present invention, or as a second invention, there is provided a

conposition for use in conpression refrigeration conprising (A a
refrigerant containing a Cl-C8 hydrocarbon as the princi pal ingredient,
and  ( OFLReMghice ¥ilis6R sk&ve isi nokhdsespthamr ¥ eafpenent is a .

pol yal kyl ene gl ycol derivative r epr esent ed by t he fol |l ow ng
formula (1): 1IN & §§cand @sPqAD)Rrthe -pr&DferifiveREe6h] or as a

(') wherein each of Rlerr] and Rlerr], which nmay be identical to or
differ entseFPBa SRVRNSEREy | thegice senterevidett ogecomposi t fon CEo€1Qsal Kyl
group, or_a C2-Cl0 acyl group; PO represents an oxypropylene group, EO
represent® SR™BXFEEAPPereigiogpatiandcampndshngr e nunbers not Iess than O
whi ch satisfy the  relation 2[err]a+b[err]80;, wherein 1) in the case in
whi ch R[é"rL\ ] Gantt B L9¢ TRk o cRBER IRya80gerC bt G8E hydrocarboh [£% r Eha0X [err]
8 Co . .(I'l) wherein X represents a nole fraction of PO
in the RBIBEUPR! ARdredieRtalard a/(a+b); 2) in the case in which only
one of r d errs is a hydrogen atom 1 [err] 10X + Y/ 4
[err] QR&E; b fluqorl%[atl‘ln(}l’?ﬁ? O\kﬁer‘ﬂé}%e( hatmahy campomearti nigs as defi ned
above, epresents. a sum of the carbon nunbers of Rlerr] and Rerr];
and - 3) aﬁﬁlyﬁlef‘%g%ei n SN neidardvatyisie | meprRisentled i sbg hythegen

4 . )

atom following formula (I):
R'0 - (PO), - (EO), -R? . (I)
wherein each of R!' and Rﬁ,'which may be identical to or
different from each other, represents a hydrdgen atom, a
Cl1-C10 alkyl group, or a C2-C10 écyl group; PO represents
an oxypropylene group, EO represents an oxyethylene group,
and a and b are numbers not less than 0 which satisfy the
relation 2=a+b=80; wherein |
1) in the case in which R! and R? are both hydrogen étoms,

1 = 10X = 8 : (I1)
wherein X represents a mole fraction of PO in the
molecule, and is equal to a/(a+b);.
2) in the case in which only one of R' and R?® is a
hydrogen atom,

1 210X + Y/4 £ 9 (ITI)
wherein X has the same meaning as defined above, and Y
represents a sum of the carbon numbers of R! and R?;

and

3) in the case in which neither R!' nor R? is a hydrogen

atom,



3 [err] 10X + Y [err] 10 (1'V) wherein X and Y have the
same neani ngs as defined above; the lubrication base oil having a

ki nematic viscosity of 5-200 mmjerr]/s at 100[err]C. In athird
aspect of the present invention, or as a third invention, there 1is
provi ded a nBt Bod 0X fiorY Zubdicating conpressi@v)yefrigerators naking use
of a conposition falling within the scope of either one of the

above- d ey HspRet §. have the same BRIEFNPESER| FEIANT dbdv&SOLE

DRAW NG Fig. 1 IS a diagram show ng a conpression -
refri gertd¥s o RYAFatior| hasagoilechaprigesor kinenaténsers2osieypansi on val ve
3, and an evaporator 4. MODES FOR CARRYI NG QUT THE | NVENTI ON
Next wi F~290 @asési ped1PAE nodes for carrying out the present invention.
The conposition for. use in conpression refrigerators according to the
first inventidh &ohptFdedspech) of rtére irpesent convenhion, ac€laEs a
hydrocarbaon as the rincipal ingredient, and (B) a lubrication base oi
prinaHIﬁ%%q}neﬂng?ngloﬁydrdﬁﬁﬁﬁbn is qurpolded a whmsthod for

non-aro 4# ﬁsgﬁgup unsaturation degree is not nore than 10% and
whose  KiTWEHEE ¢ s EOEPEESSdoRot reéEsgeRahossmmbekihgs.use of Thke carbon
nunber of the . hydrocarhaon, the principal conponent of refrigerant (A), is
from 1 Fgmg986F§pgr %ilng within the scope of either ong of the

above-described aspects.

BRIEF DESCRIPTION OF THE SOLE DRAWING
Fig. 1 is a diagram showing a compression
refrigeration cycle including a compressor l, condenser 2,

expansion valve 3, and an evaporator 4.

MODES FORICARRYING OUT THE INVENTION

Next will be described the modes for carrying out
the present invention.

The composition for use in compression refrigerators
according to the first invention comprises:
(A) a refrigerant containing a C1-C8 hydrocarbon as the
principal ingredient, and
(B) a 1lubrication base oil primarily formed of a
hydrocarbon compbund whose non-aromatic-group
unsaturation degree is not  more than 10% and whose
kinematic viscosity_is not less than 5 mm®/s.

The carbon number of the hydrocarbon, the principal

component of refrigerant (A), is from 1 to 8, preferably



m1lto 5 nore preferably from3 to 5. Hydrocarbons having 9 or nore
L;?bon at ons have gn excess?vely hi gh boiling point and reduce perfornance
of the refrigerant. Exanples of the hydrocarbons of the present invention
include, _ but _ are not Ilimted to, nethane, ethane, ethylene,
propane, TEGR| dprishare, nerepraferabliut fnem B- tcdubaneHydmopembans, and
i -pentane. . These may be wused singly or in conbi nations of two or nore
speci es. PAVIRE  F fF| gerant Carbeme apoaSenhavevent ifcewatwe s hlighabove-
described ., hydrocarbon as the principal ingredient. Generally, 70% by
wei ght o °h’£¥’é‘? pPéfér Y HR9WEy PRsfghmance aforhe pefriberantefrigerant
accounts th af orenenti oned hydrocarbon(s). Accor di ngl y, in t he
present I’F%@%ﬂf?ﬁn,of héhe nBydsecarbenporaf ed;he npmesendr ninggnaiohxt ur e, |
t he af orenmentioned, hydrocarbon(s) in an anmount equal to or nore than 70%
by wei ght™€ ?%?EraBP% &ffal "% bimifsde tohan methendy achghe, and
ot her co%gé%%na-&)lry known refrigerants such as R 134 or other known -

hs,

PREF, HIYCQRTINane, aRrapyleneequaibuttanar kess than
%Od/:g;l\lgi@t pr.ef er abl equacléqto'or less than 10% by weight. Wen the
amount Of CoR%t her}_pef‘riffﬁegeré‘ﬁ%ds" lrpeptaggeess Biessnogey weieghtised

o o bt 8041 B, Er L EAILESRECISE BT "W b sonping sorv
o0 Lo DAL det a0t edleeny Ol LABIL calion, Base oL Sl DS
\g/ni ch isdékoéri%écﬁi b'i’l%(%b:lo%atr o%rorraatsl ¢ trg)eI et Ip(ra:slncipal ingredient.
Generally,' 70% by weight or  more, preferably 90% by
weight Oor more of the refrigerant accounts the
aforementioned hydrocarbon(s). Accordingly, in the
present invention, there may be incorporated, in the form
of a mixture, the aforementioned hydrocarbon(s) in an
amount equal to or more than 70% by weight, pfeferably
equal to or more than 90% by weight and other
conventionally known refrigerants such as R-134 or other
known hydrofluorocarbons, ether, or CO, in an amount equal
to or less than 30% by weight, preferably equal to or
less than 10% by weight. When the amou.nt of "other
refrigerants" is in excess of 30% by weight, contribution
to the globél greenhouse effect may not be reduced.
The non—aromatic—group‘ unsaturation degree of the
hydrocarbon compound serving as the primary ingredient of
lubrication base o0il (B) of lthe present invention

represents the ratio of carbon-to-carbon unsaturated

~ linkage which is not attributable to aromatic moieties



with respect to the entirety of the carbon-to-carbon |inkage wthin the
hydr ocarbon nol ecul e, and is calculated fromthe foll ow ng equation:
Non- aromati c- group unsaturation degree (% = {(The amount of
unsaturateg | i nkage which is not attributable to the aromatic
group of "thB nbPEREFE) to thq TrRntEmete armbutheof chiBonatboratBogar bon

| i nkage 13 within the nolecule)} x 100 wherein the each value used
in the T&B588Pon Wikhinpe thpt aihwdrodaron nemdecrimnt  amd  NWE( Nucl ear

Magneti c ﬁesgngnée% met hod. In the present i nvention, t he
above- deffnEl-2GRSattPRt £BR fedlewing aguabvon:than 10% preferably not

nor e thanlggﬂ_nnre gieferably not nore than 1% and nost preferably not
nore t han _%B%ro PP i Blesatign dagsemy(¥esult in generation of
sl udge and qu @ ng_ of cggillary t ubes. The ki nemati.c viscosity of
the [ubricat'i'dhoi FRPBRt #Tt psatasmfed nldnkiage i whioh | £ss ndt@an 5

mierr]/s, preferab 0 mmferr]/s, and nore preferably 20-500 mierr]/s.
1f the kinenﬁf%ﬁlng%BiPt§°i§hﬁe§§omﬁ§mc5gnngpspftnhesmaubng1e¢ffect of

t he refrigepzﬁgr nat:be reduced, or lubrication performance nmay becone
poof . - ﬁof’d% TS PPyt ort (Hre caarbanotbscanbohe Liskdigd n t he

present invengi if. 1S eferable to use certain highly refined
n ner al owigﬂin Ea?k9$%%99iﬁé§,x &PRyl napht hal enes, or poly- [err]

-olefin i.ch have the _.aforementi oned non-aronmatic-group unsaturation
degr ee gﬁﬁgfgﬂn %hife ' ek véiue used 'in $he equation can be

obtained from measurement by NMR (Nuclear Magnetic
Resonance)} method.

In the present invention, the above-defined
unsaturation degree is not more than' 10%, preferably not
more than 5%, more preferably not more than 1%, .and most
preferably not more than 0.1%. The degree in excess of
10% may result in generation of sludge énd clégging of
capillary tubes. |

The kinematic viscosity of the lubrication oil (B)
of the present invention is not less than 5 mm%/s,
preferably 10 mm?/s, and more preferably 20-500 mm?/s. If

_the kinematic Viscosity is less than 5 nmf/s,'the sealing
effect of the refrigerator may be reduced, or lubrication
performance may become poor.

Although a variety of lubrication oils may be used
in the present invention, it is preferable to use certain
highly - refined mineral oils, alkylbenzenes,
alkylnaphthalehes, or poly- @ -olefins which have the

aforementioned non-aromatic-group unsaturation degree and



ki nematic viscosity respectively in the predeterm ned ranges.
Exanpl es of the highly refined mneral oils include, but are not
limted to, refined oils obtained by subjecting to a conventional
refining ; procedure a distillate obtained through topping of paraffin -
base cr RAYLC | fleyonsiity e trepectineElwi | in ortimaphs heder daseneqr ude oil
or through distillation of the topped crude under reduced pressure;
extensi Vétf&¥rxed ol i or deep- dewaxed oil which has been obt ai ned
by further _extensively or deeply dewaxing of an refined oil; and
hydr o- r ef i nedE*¥iR1les opf aFhedhighbyougfinedy driogendt icdils Refiwdeyg nmet hods
i ncl ude hydrogenation, (b) dewaxing (solvent dewaxing and
hydro-d@(}%d n%';? e} ddmided e&aracréebimedd) odist i bloakiiordn thy an al kal i
or sulfuric acid treatnent, or (e) clay treatnent. These refining
met hods SPRY W& 1R%d §Pngld ofonRWestieadle awmfbimiatg onprocAdurer eai nent nay
be di vi ded i.rlto a plyrality of steps and the steps my be perforned
repeat eftyptillate " ghtaingd cithrealaly, tapping | ofi npamtiiids msde used:
1) hydrogepati.on of a distillate, 2) distillation with an alkali or
sul furi & d"[‘g'xzat’rféfrﬁrnf%ﬂ“r%*‘vﬁ RAFS dEbgéaarion oof naphtiiests [Hamtee,  3)
dewaxi n t y eat nent followi ng hydrogenation of a distillate, 4)
hydroge%&tui n P ofitngthEergRndiskiddation oo fa tdiest tobped, Hudero- or
t hree-s erhydrﬁgengtion of adistillate, which may be foll owed by

TRYGH al RER S W e is uephens iygi-dlemeegdhenali @ind d®epaddi ti onal

distillation whi _
([j)gﬁi: Rgeutgkleegtwngn. ?n%/n‘%:}ifé:[érsmrﬁt@oﬁlzl’eﬁt%)ehdem%ltﬁbng%aerb?s’evefﬁé?téxg?xai tions
and Cat%&%%h%i@%%@*'@? deeply dewaxing of an refined oil; and
hydro-refined oil obtained through hydrogenétioﬁ.
Refining methods include (a) hydrogenation, (b) dewaxing
(solvent dewaxing and hyaro—dewaxing), (c) éolvent
extraction, (d) distillation with an alkali or sulfuric
acid treatment, or (e) clay treatment. These refining
methods may be used singly or in suifable combinations.
Any treatment may be divided into a plurality of steps
and the steps may be performed repeatedly. More
specificaily, the following. methods may be used: 1)
hydrogenation of a distillate, 2) distillation.'wifh an
alkali or sulfuric acid treatment following hydrogenation
of a distillaté, 3) dewaxing treatment following
hydrogenation of a distillate, 4) hydrogeﬁation folldwing
solvent extraction of a dist'illéte, 5) two- or three-step
hydrogenation of a distillate, which may be followed by

.distillation with an alkali or sulfuric acid treatmeht;

~and 6) additional dewaxing following any treatment 1), 2),



by use of a zeolite catalyst. Anong highly refined mneral oils,
extensi vely dewaxed oil is advantageously wused in the present invention in
view of its excellent |owtenperature fluidity and absence of wax
precipitation at |ow tenperature. The highly refined oils may be
used singly of)in okonbl nati Gewalking wroEHREDEGNRS ude QD 1M 0T NOT €
species are m xed, the kinematic viscosity of each oil preferably falls

wi t hi n t A8Wakdia- ginder beevperedeatadiitiaths r ange. cANed HEd eSewaRAnlgONg as
the kinematic viscosity of the resultant m xture of highly refinéd oils

falls mﬁPMihus?héI%bGVez@@ddﬁﬁbedapaéysterniﬂﬁﬂnﬁﬁn@gghgqchr@fqhébure can
al so be used. ._ As regards the al kyl benzenes, although any species of
al kyl benPeRgs2l afisvh exhaneivedwvetuwaral | pil hieenadivaaeagebakaq i nto

| ube oils for refrigerators may be used, those having a viscosity

hi gher u?ﬁgn in tHh¢ Presendonievenbieh | jnenypl oy ed foness aegcadvantageous! y
used in _ the present invention. Exanples of such highly viscous
al kyl benr@febemPRERGHES K33 dd Gyh aast redreraidey | b naeneprediph kykhenzenes,
and trial kyl benzenes in which one or nore al kyl groups have been
subst i t itbdtANJCERReFBEWFeear bon nunbers of all al kyl groups substituted
to the benzenﬁ riggris 20 or nore. In consideration of thermal stability,
particularly ]B?e ey aFeLanRyd| kehiAenmeyhave ngs2dor simg ey aldey! in

9 [Ou ﬁ:garticularly di al kyl benzenes-in which the total carbon
nunber O(for%urn%) OB QA BYOuPE sHBkei tShetias t h#hen two or more

species are mixed, the kinematic viscosity of each oil
preferably falls within the above-described predetermined
range. Nonetheless, so long as the kinematic viscosity of
the resultant mixture of highly refined oils falls within
the above-described predetermined range, such a mixture
can also be used.

As regards the alkylbenzenes, although any species
of alkylbenzenes,'_ which have conventionally been
incorporated into lube oils for refrigerators may be used,
those having a viscosity higher than that of
conventionally employed ones are advantageously used in.
the present invention.

Examples of such highly Viséous alkylbenzenes
include those such as monoalkylbenzenes, dialkylbenzenes,
and trialkylbenzenes in which one or more alkyl groups
have been substituted and the total carbon numbers of all
alkyl groups _substituted to the benzene ring is 20 or
more. In considergtion of thermal stability, particularly

preferred are alkylbenzenes having 2 or more alkyl



benzene ring is 20 or nore. The al kyl benzenes may be wused singly
or -in conbination of two or npre species. When two or nore species are
m xed, the kinematic viscosity of each al kyl benzene preferably falls

wi thin the above-described predeterm ned range. Nonet hel ess, so |ong
as the gkbnpsatperticsdesilyy didlkylbenzenesutiranwhichxtthe total

al kyl benzenes falls W thin t he above-descri bed predeterm ned
range, saelbanninumipey oxfh allothe addgl groupsThaulsskitwheht bal &hes, which
are used in the present invention, preferably have 2 or 3 al kyl

~ groups bebgeneutdddonst R paphpmlel.ene ring. Particularly, those having
~al kyl groups whose total carbon atons are 20 or nore are preferably used
fromthe vi ewJdient atkyheemaénest aiidyi t ype usedrhesah@ylnapht halhénes may
be used singly or in conbination of two or nore species. When two or
nore speomddnaitdoni xekl, thive &¥ naveatel cspectesi t y Wiereatho adkymeaght hal ene
preferably falls within the above- described predeterm ned range.
Nonet hel 8pecieso lagiey aixache Kilmenekirenatitosi visepsihg reful eash mi xture
of al kyl naphthalene falls wthin the above-described predeterm ned
range, saékvdbenzenece resfeiavlbefadds. within Thee pabpvefdescribesiins are
preferably C8-C18 a -olefin polyners-specifically polyners of 1-dodecene,
1- decenePregeterminge; ef@igem t heaneﬁgglﬁﬁsm SPer NGt adf| i the

10 . sealing effect of refrigerators, lubricating perfornmance, etc.
In the pKeSSREtiChyeNiF6ASLItHydro§enate® pofgsultant mixture of

'alkylbenzenes falls  within ‘the above-described
predetermined range, such a mixture can also be used.

The alkylnaphthalenes, which are used in the present
invéntion, preferably  have 2 or 3 alkyl groups
substituted on the naphthalene ring. Particularly, those
having alkyl groups whose total carbon atoms are 20 or
more are preferably used from the vieﬁpoint of thermal
stability.

The alkylnaphthalenes may be used singly or in
combination of two or more species. When two or more
species are mixed, the kinematic viscosity of each
alkylnaphthalene preferably falls within the above-
described predetermined range. Nonetheless, so long as
the kinematic viscosity of the resultant mixture of
alkylnaphthalene. falls within the above-described
predetermined range, such a mixture can also be used. |

The poly- @ -olefins are preferably C8—C18 cx—olef;n
polymers—specifically polymers of l-dodecene, 1l-decene,

or of l-octene—from the viewpoint of thermal stability,

10



olefins are preferred in view of - their excellent thermal stability.

The poly- [err] -olefins may be used singly or in conbination of two or
nor e speci es. When two or nore species are mxed, the kinematic
viscosity of each__al kyl naphthal ene preferably falls within the above-
descri be%e%+%%1%t et fPREd ofarkpErigenadians ,eskybr seationg perfobmakiaenatic
viscosity of the resultant m xture of poly- a -olefins falls within the
above- deSkFi bed pr &t ePrEAeDt rimgentsach aydircgenatesn pbig-ba used.
As the Iugr' cation base oil of the present invention there may be used a
singl e sPettiRs ofry REefereesh inspetewsosf thied rafesteaichantontie hinghl y
refined n% eral, oils, alkylbenzenes, alkyl nephthal enes, and poly- a

-ol efi nsSt2 tYtwo or nore species are nmxed, the kinematic
viscosity of each conponent preferably falls within the above-described
predet er mi nedTR&ngeClXonet e keking o nayg bas wsed ki siamgtyc grscosity of
the resultant |ubrication oil mxture falls within the

above- deSTPT AL et F ¥R nOF rBPER, sheaies . .ni xHbea ctwo albso beresed.
I'n the present inventi on, 3mnyg t he above-described |ubrication oils,
highly TeiThed $herBF*e8i1 sthgr e kipgmatd@ aMisqasditer r exf i neaclew t hat

the uns ' degree can he controlled in accordance with the price and
the | evg%ﬂo‘?fﬂragﬁqf%ne PrefrerpRlyi r faldspecvibhinnhe theesevovevent i on,

t he ' refrigerant A) to_lubrication base oil (B),

ie., ?%39%‘3%4—0? ?%edSE:ngF&S rangg. Nonethedgss, ngp e lopgefasably 95/5
- 30/ 70. is.contained in an anount whi ch falls
outsidetﬂ%fégﬁgéﬁégg 6{%%?§}Ey og tﬁe resultant mixture of poly-

a -olefins falls within the above-described predetermined
range, such a mixture can also be used.

As the lubrication base o0il of the present invention
there may be used a single species or a mixture of
species of fhe aforementioned highly refined mineral oils,
alkylbenzenes, alkylnephthalenes, and poly- « ~olefins.

_When two or more species are mixed, the kinematic
viscosity of each component preferably falls within the
above-described predetermined range. Nonetheless, so long
as the kinematic viscosity of the resultant lubrication
oil mixture  falls  within the | abbve—described
predetermined range, such a mixture can also be used.

In the present invention, among the above-described
lubrication oils, highly refined mineral oils are
particularly preferred in view that the unsaturation
degree can be controlled in accordance with the price and

the level of refining.

In the first aspect of the present invention, the -
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refrigeration power nmay becone poor, whereas if it falls outside the upper
limt, lubrication performance of the resultant conposition may not be
satisfactory. In the second aspect of the present invention, the
conposition, for use  in conpr essi on refrigeration conprises: (A
a refri g c8ht afefnigerait CAAydtocartmm @stidie bRisenchpal {@gr edi ent,
and (C) .,a lubrication base oil whose primary conponent is a polyalkylene
gl ycol dérifvati vé~hAEBWI cHshaspaefenebayi c 99/ 5cosi t y100bol esspdhan 5

merr]/s_at 10 [ergkf. Conmponent (A) of the present Invention, i.e.,
a refri §EFESTANYs TR/ % au\BWekh dafc compdnkertei (Babdee dohtdialad ign to the

first aspect of the invention. I n the present invention, the

| ubri cat PBn b3BBUBFI, Whidknpdidds (Optsidenprthes lewer polliadiky) ene

gl ycol d%erative represented by the following forrmula (I): Rlerr]O

(PO [ er r FSF*EEEFPEAPP WAt |may become poor,(IWhemdws eift eactEaafidR err]

and R[errLlt WH%C may be identical to or different fromeach other
repr esenP¥t§t dr%beenuBPSFh limity- Clgbai&kgtignowsr farmarSe G36 agy group;

PO represent an oxypropyl ene group, EO represents an oxyet hyl ene group,
and a anﬁeﬁu;anﬁuﬁﬂéggsﬁ%ﬂope@§YtﬁQﬁ beasdtiatfiestprivhe rel ation 2[err] a
+ b [err]80; %henﬁin 12 1) in the
case in which R €11y SRORfersSpeste dot bhay tmsgentat bmeention, thé [err]
10X [errJ:O itio £ (I'l') wherein X represents a nole
fracti on oI PO In°Fhe IR ecHFg andhi s equBKessiah( areflriperation

comprises:

(A) a refrigerant containing a Cl1-C8 hydrocarbon as the
principal ingredient, and |

§C) a lubrication base o0il whose primary component is a
polyalkylene glycol derivative and which has a kinematic
viscosity not less than 5 mm?/s at 100C.

Component (A)_ of the present invention, i.e., a
refrigerant, has already been described hereinabove in
relation to the first aspect of the invention. In the
present invention, the_lubrication base o0il, or component
(c), comprises a polyalkylene glycol derivative
represented by the following formula (I):

R'O - (PO), - (EO), -R? | (I)
wherein each of R' and R?, which may be identical fo or
different from each other, represents a hydrogen atom; a
Cl-Cl0 alkyl group, or a C2-C10 acyl group; PO represents
an oxypropylene group, EO represents an oxyethylene group,
and a and b are numbers not less than 0 and satisfy the

 relation 2= a + b =80; wherein

.12



2) in the case in which only one of Rerr] and Rerr] 1is a hydrogen

at om 1 [err] 10X + Y/4 [err] 9 (rrr)y wherein X
has the sanme neani ng as defined above, and Y represents a sumof the
carbon nunbers of R err] and Rerr]; and 3) in the case in which neither
Rlerr] nbr Rhethg tssa hpdwbieh Rataomd R? are b&H drydroea atdnsrr] 10
(I'V) wherein X and Y have the sanme neani ngs as defined above. I n
formula (1), eacrh=ofiOKh= & kyl groups representedIiiby R err] and R err] -has
1 to 10, preferably 1 to 6, carbon atons. |If the alkyl group has 11 or-
nmore carwbarainnsX teppesebibitg Bbefleeefirachéon| ubfi c&Oi oidn oithe and the
hydrocarbon serving as a refrigerant becones considerably high, to thereby
pernmt thelhgdlecandomst eqhinéety adi(ssolfve at an arbitrary ratio. . The

al kyl group may be Ilinear, branched, or cyclic._ Specific exanples of
the al k@) dimouphenctase ot hyhichkt loly nopeopyf , Risoprdp’, s variety of
butyl groups, a variety of pentyl groups, a variety of hexyl groups, a
vari ety bydhepepl agemups, a variety of octyl groups, a variety of nonyl
groups, a variety of decyl groups, cycl opentyl group, and

cycl ohexyl groub.= 10X + Y/4 = 9 (III3 Each of
the acyl groups represented by Rlerr] and Rerr] has 2 to 10, preferably 2
to 6, cawg@ﬁeapoﬁ%.haﬁ fthe agdme greapingassi1definefe abo¥son 2BSn¥,
conpatibility between the lubrication oil and the hydrocarbon (which
serves a5CRTepBRLSyar &8I OhekBReS2EBRY BEPRBEY RifgR, 3RA theéreby permit

and

S
I

3) in the case in which neither R' nor R®> is a hydrogen
atom,
3=10X+Y = 10 (IV)

wherein X and Y have the same meanings as defined above.

In formula (I), each of the alkyl groups represented
by R' and R* has 1 to 10, preferably 1 to 6, carbon atoms.
If the alkyl group has 11 or more carbon atoms,
compatibility between the lubrication o0il and the
hydrocarbon serving as a refrigerant'becoﬁes considerably
high, to thereby permit the hydrocarbon to freely
dissolve at an arbitrary ratio. The.alkyl group may be
linear, branched, or cyclic. Specific examples of the
alkyl group include methyl, ethyl, n-propyl, isopropyl, a
variety of butyl groups, a variety of pentyl groups, a
variety of hexyl groups, a variety of heptyl groups, a
variety of octyl groups, a variety of nonyl groups, a
variety of decyl groups, | cyclopentyl group, and

cyclohexyl group.

13



t he hydrocarbon to freely dissolve at an arbitrary ratio. The alkyl noiety
of the acyl group may be linear, branched, or «cyclic. Specific

exanples of the alkyl noiety of the acyl group include diversified
Cl-C9 al kyl groups, which are described herei nabove as exanpl es of al kyl

gr oups. EJdBE 6ECUR&i AgyUNgkeupbs kepiekente}, by. & #2@ Rich&D 2 may be
of a block type or a randomtype. The lubrication base oil of the
present t&HVED} i Phefotstlgazisdyépneasbonf atement i bhethexpcebsgooupl | ),
(rer)y, or (1vV). If relations 10X [err] 8 in expression (I1), 10X + Y/4

[err] %has® adpressmore (d¢dihon andmbX compieibilitly betwsem etBeéon (1V)
are not satisfied, the lubrication base oil dissolves in the refrigerant
hydr ocar baprteapiehelof,l adndl clthies hpdrpcatleoabl (@hiOh t fervesershaad, if
relations 1 [err] 10X in expression (Il1), 1 [err] 10X + Y/ 4 in expression
(111), pafirdgéeant) 1PXcem¥s coneipeesbilgn highy) tartheweby spersited,
conpatibility between the |ubrication base oil and the hydrocarbon serving
as a refthgehgdrodaerbensts, free liyhelissolomust aphadel sepay arbbho- I n

consi deration of conpatibility between the lubrication base oil and the
refrigerane &aydydbcambbety o¢fe theubacyhtignoubasway obe piBearably
satisfies one of the following relations (I11)",

14 branchipdi n ¢he a@sldd.n whipecRf ber |exanpIger 9f atleposhkKydr ogen
at ons, 4 [err] 10X [err] 7 [1)"  2) in the
case in mhiehyoolfy thee atyR grelp dn¢lrder rquqrssjafiQﬂ/o‘ané% atkmt
groups, which are described hereinabove as examples of
alkyl groups.
The recurring units in formula (I), i.e. PO and EO,
may be of a block type or a random type.
The lubrication base o0il of the present invention
must satisfy oﬁe of aforemeﬁtioned expression (II), (III),
or (IV). 1If relations 10X = 8 in expression (II), 10X +
Y/4 = 9 in expression (III), and 10X + Y. = 10 in
expression (IV) are not satisfied, the lubrication base
oil dissolves in the refrigerant hydrocarbon completely,
which is not preferable. On the other hand, if relations
1 < 10X in expression (II), 1 = 10X + Y/4 in expression
(III), and 3 = 10X + Y in expression (IV) are not
satisfied, compatibility between the lubricatibn-base oil
and the hydrocarbon serving as a refrigerant decreases,
to thereby cause a phase separation. In consideration of
compatibility between the ‘lubrication base o0il and the

refrigerant hydrocarbon, the lubrication  base oil

preferably satisfies one of the following relations (II)',
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4 [err] 10X + Y/4 [err] 8 (rrr)t 3) in the case in which

neither RL nor R2 is a hydrogen atom 5 [err] 10X + Y [err] 9
(rv)’ The lubrication base oil, conponent (C), of the present
invention has a kinematic viscosity of 5-200 nmmR/s, preferably 9-100
mierr]/$IITht, 400(I€rF]C . If the kinematic viscosity is less than 5

mferr]/s, sealing characteristics of. the refrigeration cycle portion of
the refrlpeiatbhe besentnpebichaRtl and &diatrieo o dhubinidiatgeom gimmisyr mance i s
al so unsatisfactory, whereas if it is in excess of 200 mnjerr]/s, viscous
resi stance i ncreaSes0at=l Gw tenperature, the toKgoe'increases, and the
refrigerator may becone difficult to start. As the lubrication base
oi | of tBk pmesthe igasmt ion,whidle ahdiyenenei anfedRpol gad kR end gl wcol
derivatives may be wused singly or in conbination. In the second
aspect oftydhegeneskom, i nvention, the ratio of refrigerant (A) to

| ubrication base oil (C, i.e., (A/(C, is preferably 99/ 1 -

10/ 90, nmore 4oref20¥btyYP5/5 8 30/70. |f conmpoeEdI)(A) is contained in
an amount, = which falls outside the |ower limt, refrigeration
pover maj) béBoieporrse wher whd chf riqithed sR' nor R* is a hydrogen

15 outside the upper limt, lubrication perfornmance of the

resul tan®t@®npositi on may not be satisfactory. The conposition for
use in conpression refrigeration, which falls under the scope of the first
or the second 3 r¥eh®Xoh, Y Spionally contains (&) Variety of known

The lubrication base o0il, component (C), of the
present invention has a kinematic viscosity of 5-200 mm?/s,
preferably 9-100 mm?/s, at 100 C . If the kinematic
viscosity is less than 5 mm?/s, sealing characteristics of
the refrigeration cycle portion of the refrigerator
become poor, and in addition, lubrication_performance is
also unsatisfactory; whereas if it is in excess of 200
mm?/ s, ’viscous resistance increases at low temperature,
the torque increases, and the refrigerator may become
difficult to start.

As the lubrication base o0il of the present invention,
the aforementioned polyalkylene glycol derivatives may be
used singly or in combination.

In the second aspect of the present invention, the
ratio of refrigerant (A) to lubrication base o0il (C),
i.e., (A)/(C), is ©preferably 99/1 - 10/90, more
preferably 95/5 - 30/70. If component (A) is contained in
an amount, which falls outside the lower limit,

refrigeration power may become poor, whereas if it falls
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additives. Such additives include extrene pressure agents such as
phosphoric acid esters (e.g., tricresyl phosphate (TCP)) and

phoesphor ous acid esters = (e.g., tris(nonylphenyl)phosphite);
phenol - or am ne-base antioxidants; stabilizers such as phenyl

gl yci dylOwkhife thec|uprsmndinktde, Ly epoior apedfsophraes @1 ; tkepper
deactivators such as benzotriazole and its derivatives; and defoaners such
as sili CRRIbFRIRE FRIPPSHEiomtmaly »otilensatibsfactory. Mr eover,

| oad-carrying__ additives, chlorine scavengers, detergent-dispersants,
viscosity inHe& COMpRFbhien, for onsentsscompressign ngfnigeratios) -
preventive _agents, corrosion inhibitors, pour point depressants, etc.
may al sd" bl nEBLp8r dindemstiiesiscope dhetbeadditstvesrathe nsecqedat ed in
anounts of 0.5-10% by weight wth respect to the total weight of
the conpb&Riin, Optippalpy trgontakpect aof vdwigreseot i rksown on, there
is provided. a lubrication nethod for -conpression . refrigerators

whi ch D R GfsHidiivesn insrludse estremaprssswre rafeniger at i on
describeqﬁggreigﬁgove in, association with the first or the second aspect
of the J4vbrft§ oosphoriqnhacidnpsserrisorie whi-cHtfimdes windsrodgtamtseope of
the o 16 _ first or the second aspect
of the predant invBREi on, PhsPhgEoussed agid  di esteirsi ed (dypas  of
refrigerat.ors...  Ranticularly, the conposition is suitably wused wth
conpr ess%ns &loﬂlé?]rgrbeé}y;]t)iwsl’%)és pPhenoleonpressi oraminedrhages at or s,

and itaﬂfioxfggﬁygfwggggifizeggegucgogs phenyl glycidyl ether,
cyclohexene oxide, and epoxylated soybean o0il; copper
deactivators such as benzotriazole and its derivatives;
and defoamers such as silicone o0ils and fluorinafed
silicone oils. Moreover, load—car:ying additives,
chlorine scavengers, detergent-dispersants, viscosity
index improvers, oiliness-imparting agents, rust-
preventive agents, corrosion inhibitors, pour point
depressants, etc. may also be incorporated as desired.
These additives are incorporated in amounts of 0.5-10% by
weight with respect to. the total weight of the
composition.

In the third aspect of the present invention, there
is provided a 1lubrication method for compression
refrigerators which makes use of the composition for use
in compression refrigeration described hereinabove in
association with the first or the second aspect of the

invention.

The composition, which falls under the scope of the
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conventional conpression refrigeration cycles including a pogpressggm%,iﬁ
condenser 2, an expansion valve 3, and an evaporator 4, which is s

it i i be described in
i ) Exanpl es: The present invention will next bed i
Eggé 1det il bgpma of exanpl es, which should not be construed as Ilﬁltlng
t he i nventitoie OJExghﬁl éscondhreepgict? ahdtonpaesthte iamyion,l ad 2: - (1)
Conpositions for use in conpression refrigeration: A refrigerant

conposed P%f  U$eGr opdhe- idiotRRsrfd edi xtypeeq 1: of n a?éﬂiﬁjefﬁduﬁs. 70% by
wei ght) %pd each of the lubrication base oils (30@6by wei ght) shown in
Tabl e = 1 hAdte G Yoo prigarecompopbsienonsst osudsebly Wewlﬁp s
refrigeration of Exanples 1 through 7 and Conparative Exanp!es. anaI . By
use of t N ESI®ar edefEdgpsstivons apdlean anparakmm@ﬂfgsggﬂu e
use the following test was perforned. The results are s own in
1. (2) CSHEi8&LadRL5ef ri gReat ibh cyflg:adv?ntaggggs%gopﬁggfzg?q¥ﬁ%lUded .

i i e of the refrigerator
Conpr 055 6P P VATt G n SATPT a8 IoMparl igera thn apdlan evapaHahgr o The
17 ex%ansio valve was of a capillary tube type. (3) Test by us
of appar SCOSTERSRE dal AuEendenser lz?agharbfexmrésnmrnioﬁgﬁvenzég 3gldu%\%a in

ssi refrigeration  prepared  as esc

-?ﬁggigor§?§8°F3F8rg%reV LGBr 4fophpynt pot FigooW., and t he

Examples:

The present invention will next be described in more
detail By way of examples, which should not be construed
as limiting the invention.

Examples 1 through 7 and Comparative Examples 1 and 2:
(1) Compositions for use in compression refrigeration:

A refrigerant composed of a propane-isobutane
mixture (1:1 in a molar ratio,. 70% by weight) and each of
thé lubrication base oils (30% by weight) shown in Tablé
1l were mixed to Prepare compositions for use iﬁ
compression refrigeration of Examples 1 through- 7 and
Comparative Examples 1 and 2. By use of the thus-prepared
compositions and an apparatus in actual wuse, the
following test was performed. The results are shown in
Table 1.

(2) Compression refrigeration_dyCle:

The compression fefri@eration cycle of the

refrigerator used in the test included a compressor, a

condensor, an expansion valve, and an evaporator. The
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test was continued for one year under the follow ng conditions.
(operation conditions) I nt ake tenperature:

Oferr]C Di scharge tenperature: 100[err]C
Tenperature at the outlet of the condenser: 10[err]C (Evaluation nethod)
Wien nul $¥PeR$opnoelivecdaduefng opeidlaoy, tthe tgperati on was stopped,

parts of the apparatus were visually checked, and the causes of
mal f unct {3h Tese LYnyestefateparatus in actual use:

18 Table 1
Lubrication Eachgjeénsfhe cagpasidi@nonfor use in compBaseionl
~viscosity ree St at us

de
(nn{err]¥§§r{399a€é@m](3 pregaped as described above was
incorporated into a refrigerator (output: 100W), and the

test was continued for one year under the following

conditions.
. (operation conditions)
Intake temperature: ' 0C
Discharge temperature: 100°C
Temperature at the outlet of the condeﬁser: 10C
(Evaluation method)
When malfunction occurred during operation, the
operation was stopped, parts of the apparatus were

visually checked, and the causes of malfunction were

investigated.
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Ex. 1 Mneral oil 1*1 22 0.1> I n good

order Ex. 2 M neral oil 2*2 10 0.1> I n good

order Ex. 3 Mneral oil 3*3 - 5 0.1> I n good

order Ex. 4 M neral oil 4*4 25 7 Smal | anount

of sludge Ex. 5 Al kyl benzeneTgble 1 15 0.1> In

good order Ex. 6

Al kyl napht al ene* 6 21 0.1> I n good

order E{. 7 POy~ [err]-uicfiu“ 26 01> n-goo

order Qonp. Ex.1 M nQ Bk Qi R Kinem&ic |Unsatufhthian Sei zurfe

Cl oggi ng of Conp.| Ex. Zz3]MngE f 0| | 6%dscosity 25 degree 13tatus

capi |l | arly *1: A lubrication (uhzl/s) otncafGigd t higough |ext ensive

dewaxi nd_ and hydr ogenatiom of —a paraf-fi—base—rneral—er4—=2: A

| ubri cat|F8n ! oi | Hb’t‘%ﬁaﬁeﬂlltlﬁrougm ext @sive |dewasimg and P good

hydr ogerfatTon of g par artim-bage mmerat—oH-—:%3: A—tubiicalTdE oill

obt ai ned®*t Hr ough [M¥%%dsPik 2*(?Ievva ing dAd hydrogedats of &R good

parafflr-base mndral oil. _* ubrrcatton—ett—oebtatn thrnpmﬁe solMent
I [

treat meff*of® a par/¥F195el °b3as3é mi n<=ral 0i¥. *5] A

sf—f'

on%yj“&‘bt di ned

b =~ P O D S g

t hr ough F dr.ogenaf[l on and ciray treatment—of—antatyt-benzen
| ubri cat %‘n %i | ol¥iRstad eht dég hydr ogedati on 4nd cl ay eﬁ'?ﬁfﬂlrttlam%‘fntan
al kyl nay th%l ene. lk. A Tubricatrjonm ot obtarfed—throtgh ‘.yﬁ“f?"é’}g —gn of
a 1-decgiie’ “pol ymz? ylbgnzenst® | ypticati 88 oil | obt&ilred hr%&a‘gz '
ff I o b rera PVl |

extensiy ewaxi nd rogenati om of —a pana mbase—frera—a}
*9: A g’f'u%ri catig Pht%lt?t“ ?nej t hrdlgh sql vent-1>trea ma% g°8?

=

59
/d oW a LWL

napht heng- base m heral 0|| . ::
Exanpl e<§’é aIhrouq A -giePleSiphr at | ve ExAfpl es 3 throdgh 5 'l_;{ﬂiéd
pol yal ky l:glj&g g}xyci_( J.nd?:[a vaI | }/?gg (rendom cop0| ymgrs of — PO apd—ES—sShow) i n
Tabl e 2]|vere prépareq, -a A4 né amolint of 3 di ssollved h-¥ent ahe Swizumeas|r ed

<Amount | 6P™RN $xeP emaperilase® (20 err] Cps 13 capillary
tube

i n accofdance vvit)F the foI owi ng et hod. The T¢sults are s BY8hJig et e 3.

*1: A lubrication oil obtained through extensive dewaxing and
hydrogenation of a paraffln—base mineral oil.
*2: A lubrication o0il obtained - through extensive dewéxing and
hydrogenation of a paraffin-base mineral oil.
*3: A lubrication oil obtained through extensive dewaxing and
hydrogenation of a paraffin-base mineral oil.
- *4: A lubrication oil obtained through solvent treatment of a paraffin-
base mineral oil.

*5: A lubrication oil obtained through hydrogenation and clay treatment
of an alkylbenzene.

*6: A lubrication oil obtained through hydrogenation and clay treatment
of an alkylnaphthalene.

*7: A lubrication oil obtained through hydrogenation of a 1-decene
polymer.
*8: A lubrication oil obtained through extensive dewaxing and

hydrogenation of a paraffin-base mineral oil.

*9: A lubrication oil obtained through solvent treatment of a
naphthene-base mineral oil.
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A sanpl e conposition (20 g) was placed in a glass beaker. Wile the
conposition was stirred, n-pentane was added thereto. The point of tine at
which the liquid becane cl oudy was taken as an end point. The anount of

di ssol v was conmputed. fromthe follow ng equation: Anount of
di ssol vg%(é}n%g% ane *&W‘% z?%rf"%rﬁ%%éa’(%}w di¥gmples 3 through §oil
ggnp05|t|on (@be+pnlyamk§menégbﬂyXolo@erlvat%ves gfandom copolymers of

(mierr]s) oojer O B 5o * "I RERH S, 8 e oo G
0 dissolved n-pentane was measured in accordance with the
fol;owing method. The results are shown in Table 3.
<Amqunt of dissolved n-pentane (20TC)>
A sample composition (20 g) was placed in a glass beaker.
While the composition was stirred, n-pentane was added thereto.
The point of time at which the liquid became cloudy was taken

as an end point. The amount of dissolved n-pentane was computed

from the following equation:
Amount of dissolved n-pentane (wt%) = {n-pentane (g)} =+

{oil composition (g) + n-pentane (g)} X 100

20



Ex. 9 Hydrogen Hydrogen 16.0 7.0 13.3 Ex. 10
Methyl - Hydrogen 14.0 6.0 11.0 Ex. 11 Met hyl -
Met hyl 18.0 8.0 16.2 Ex. 12 Met hyl Met hyl
22.0 22.0 30.5 Conp. Ex. 3 Hydr ogen Hydr ogen 17.0 0
10.5 Comp. Ex. 4 Hydr ogen Hydr ogen 20.0 0 12.6 Conp.
Ex. 5 Met hyl Met hyl 26. Opp1Q 2 - 15.3
Table 3 Expressi on Val ue of Amount of
X Y . EXpressronTarssotyed—t
expression pentane Ex. 8 0./50 Kinematic : 5.0
20 Ex. 0. 7R 0 R A B 7.Qiscosity 40 Ex.
10 0.70 1 1] 7.25 (mm?/s) (BH°C)EX.| 11
0. 69 Z TV 89 ' AO—Ex—32 0. 50
2 Exy\p Hydyogen| Hydrogen5 1009npl0 x| 3 1100 0
I T10.0 Conpt etgry
di ssol vel*Cohp. Ex. |4iydrogempHydrogen|]16.0 | 7.0 )| | 13.10. 25
. Conpl et ¢
di ssol vaﬁXCO]ﬁ]p. Ex. |5MethylopHydrogenp 14.0 | 6.0\ 1142, 0
Conpl et agx 11 . :
di ssol ved™" ~* Conpl dt ef8Fht sk Metdrl: |allfest| f&-Oel y and 142 nitely sol uble
21 Ex. 1 As [descri bed above, Jthe topposTtiomof—the—present
i nventi b endbl es ef|f iMSTBRE | MFERAL i 0”209 cg?n?r ession 3¢&f rigergtion
cycl es /\@ich incogpcr te a rlefrigerant
omp. EX. ydrogen| Hydrogen| 17.0 0 10.5
Comp. Ex. 4 Hydrogen Hydrogen 20.0 0 12.6
Comp. Ex. 5 Meﬁhyl ~ Methyl 26.0 0 15.3
Table 3
Amount of
X . Value of .
b4 Expression expression dissolved n-
pentane
Ex. 8 0.50 0 i 5.0 20
Ex. 9 0.70 0 il 7.0 40
‘Ex. 10 0.70 1 ii} 7.25 65
Ex. 11 0.69 2 v 8.9 ‘40
Ex. 12 0.50 2 v 7.0 35
Comp. Ex. 3 1.00 0 | 16.0 Completely
dissolved
Comp. Ex. 4 1.00 1 m 10.25 Completely
. dissolved
Comp. Ex. 5 | 1.00 2 I\ 12.0 Completely
dissolved

*: "Completely dissolved":

2

1

almost freely and infinitely soluble



contai ning Cl1-C8 hydrocarbon as a primary ingredient, and thus reduces
abr asi on occurrable in conpression refrigerators and inproves sealing
characteristics. As a result, there can be provided a conposition for use
in -conpression refrigeration and a lubrication nmethod makng use of the
conposition,\Mﬁ%ﬁﬁ%%ﬁ%%%?@iébommirﬂh@odom@ﬁﬁﬁ@i@n'Qﬂ@'%ﬁé”&ﬁﬂ%&ﬁﬁéon
stabilityiand rgfrigeration efficiency. o

22 DYERTLPE CE%@R@ESIE?fflClentJnlubridhti@@nnﬂ5|Eb&@reSEQ%n use

in Conp23%§£82ra%$2£ig%&%hggn %352518i£gc0rporate a refrigerant
coptaining Cl-C8 hydrocarbon as a primary ingredient, and
thus reduces abrasion occurrable in compression
refrigerators and improves sealing characteristics. As a
result, there can be provided a composition for use in
compression refrigeration and a lubrication method makng

use of the composition, which composition and method

lmprove long-term operation stability and refrigeration

efficiency.

22



(A) a refrigerant containing a Cl-C8 hydrocarbon as the principal

~ingredient, .and (B) a lubrication base oil primarily fornmed of a

- hydr ocar bon conpound whose non-aromati c-group unsaturation

degree is not nore than 10% and whose kinematic viscosity is not |ess than

5 mi err FHAT IS CLAZIMED ISA  conposition for use in conpr essi on

refrigeration conprising (A a refrigerant containing a Cl-C8 hydrocarbon

as the princilpal ingkediemposiidionf C) foit ubniszati dm bagenm@idessiese pri mary

conponent is a polyal kyl ene gl ycol derivative repr esent ed by t he

fol | owi nFefaigeratdion compriRiegr]O - (PO[err] - (EQJ[err] -Rerr]

(I') wherein each of R err] and Rlerr], which nmay be identical to or

- di fferent!®r on sa€rigehant comtesening aa hgdragemaimtamorCla&l@nal kyl

group, or a C2-Cl0 acyl group; PO represents an oxypropylene group, EO

r epr esenP¥LagipR)etimgiredd egitoupnd and a and b are nunbers not less than 0

whi ch satisfy the relation 2[err]a+b[err]80; wherein 1) in the case in
which R dBP] @nd lypriedtion bbabehydidgepramarsily formed [6Fr] alOX [err]

- 8 . (I'1) wherein X represents a nole fraction

of PO PHAIPRETLRB ecul compand equakhosea/ (a+bpn-a2pmaticheroape in

which one of Rlerr] and Rlerr] 1is a hydrogen

23 unsgtygation degreper if 10Xt+ Wbae[ ethhn9 10% and (hbjse wherein

X has the,sane neani.ng as- defined above, and Y represents a sum of the

car bon nihBEREtIF RiSFPFi&NJdiR[ BPE] less than 5 mm® /s.

2. A composition for use in compression

refrigeration comprising
(A) a refriéerant containing a Cl-C8 hydrocarbon és the
principal ingredient, and |
(C) a lubrication base oil whose primary component is a
polyalkylene glycol derivative represented by the
following formula (I):

R'O - (PO), - (EO), -R? (I)
wherein each of R' and R?, which may be identical to or
different from each other, represents a hydrogen atom, a
Cl-Cl0 alkyl group, or a C2-Cl0 acyl group; PO represents
an oxypropylene group, EQO represents an oxyethylene group,
and a and b are numbers not less than 0 which satisfy the
relation 2=a+b=80; wherein 1) in the case in which R' and
R? are both'hydrogen atoms, |

1S 10x <8 an

wherein X reﬁresenté a mole fraction of PO in the
nolecule, and is equal to a/(a+b);

2) in ‘the case in which one of R! and R’ is a hydrogen

a N N
* [+ LM L *




and 3) in the case in which neither Rlerr] nor Rlerr] is a hydrogen atom

.3 [err] 10X + Y [err] 10 (I'V) wherein X and Y have the

sanme neani ngs as defined above; the lubrication base oil having a

ki-nematic viscosity of 5-200 mmjerr]/s at 100[err]C. 3. A

met hod dtwom, [ubricating conpression refrigerators nmaking use of a

" conposition as described in claiml. 4. A  nethod for

| ubricating cams eb&{ on Y/£f£i gerators maki ng ugerpf a conposition as

described in claim 2.

24 wherein X has the same meaning as defined above, and Y
represents a sum of the carbon numbers of R! and R?;

and
3) in the case in which neither R* nor R? is a hydrogen
atom,

310X+ Y==10 (iV)
wherein X and Y have the same meanings as defined above; -
_the lubrication base oil having a kinematic viscosity of
5-200 mm’/s at 100°C.

3. A method for lubricating compression
refrigerators making use of a composition as described in
claim 1.

4. A method for lubricafing compression
refrigerators making use of a composition as described in

claim 2.

R, R
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