.DESCRI PTI ON A REFRI GERATI NG MACHI NE O L COVPGCSI TI ON AND
“ﬁpFLpID CCNPCSITICN FOR USE I N A REFRI GERATING 5 MACHI NE
Technical Field This invention refates to a refrigerating
machi ne oil conposition and a fluid conposition for use 10 in a
refrigerating machine. Mirre particularly this invention relates to
a refrigerating nmachine oil conposi tion which conprises a

hydr ocarbon oil and which is useful for a refrigerant containing a
hydr ocar bon, and to a fluid CBﬁEBﬁEEEQBNfor a refrigerating machine,
15 which conprises said refrigerating nachine oil conposi tion.
Background Art Due to the recent problens as to the
destruction of the ozone |ayer, the use of CFC 20 (chl or of | uor ocar bon)

and HCFC (hydr00h|Or@TkEPRQ@ERR?@NG MACHINRI 6 hayaphsenIeRNARPLi onal |y
used as a refrigerant for a refrigerator is now restricted under a

regul ation. Therefora rFay1® CembPaseMEON PORt UEEEIN A REFRIGERATENGHFC
(hydrof | uorocarbon) has been 25 i ncreasingly enployed as a refrigerant.
Under thescircunst anMASHIREG ( pol yal kyl ene gl ycol) and esters which
are conpati ble with HFC have

Technical Field
| This invention relates to a refrigerating
machine 0il composition and a fluid composition for use
10 in a refrigerating machine. More particularly this
invention relates to a refrigerating machine oil
composition which comprises a hydrocarbon oil and which
is useful for a refrigerant containing a hydrocarbon,
and to a fluid composition for a refrigerating machine,
15 which comprises said refrigerating machine oil
composition.

Background Art

Due to- the recent problems as to the
destruction of the ozone layer, the use of CFC
20 (chlorofluorocarbon) and HCFC (hydrochlorofluorocarbon)
which have been conventionally used as a refrigerant
for a refrigerator is now restricted under a
regulation. Therefore, as a replacement of these
materials, HFC (hydrofluorocarbon) has been
25 increasingly employed as a refrigerant.
Under the circumstances, PAG (polyalkylene

glycol) and esters which are compatible with HFC have



F2- " been studied or used as an oil for a refrigerator using

an” HRC ref.rigerant. For exanple, the use of PAGis proposed in

U. S. Patent 4, 755. 316; Japanese Pat ent Unexam ned Publ i cati ons Nos.
Hei 1-198694, Hei 1- 5 256594, Hei 1-259093, Hei 1-259094, He

1- 259095, Hei 1-274191, Hei 2-4329Q, Hei 2-55791 and Hei 2-84491.
The use of esters is proposed in PCT.Publication No. Hei 3-

505602 as well as in Japanese Patent Unexam ned Publ i cati ons Nos.

Hei 3-88892, Hajee; 1280Peca Y wed WY 1399 r Helr el For Qs
3:227397, Hei 4.-20597 Hei 4. ¢ EH M0 e I-'4-21r8592%%§% e 4 5%0593.

However, PAG i s aifterr &t fbd rh¥V " GSGORGEMM e, the w0 JFOPAG el ectric
characteristics (vol une resistivity). On the other hand, ester-based

oils are 15 prassidy 1vdra yepekit ey .as ;ayaaeind dd ve teassi bl y
giving rise to various problens. Mreover, these oils . are

acconpani ed w tlnhexameineal PybloidaediaiNdheHedr 6 -198694,i Mfedr iler i n
| ubricity as conpared with a m neral oi |l /CFC or a mneral oil/HCFC
20 5 659, didierl R4 93),adbniedle- Bo0odt, Hedxdm259995, Hei
Publ i cation No. Hei 5-157379 describes a refrigerating system for an
HFC- 134a refri derdifdl Sheftdin 31432%90Q s Hel 2-5579dd aad &eli geB4di9ig Mbehi ne
oil which is inconpatible with a refrigerant; as an exanple of such
an 25  incomR i EHHIES df RIGRARAT dife BS1- Fub LdicactioPedio . Hel 3-
505602 as well as in Japanese Patent Unexamined
Publications Nos. Hei 3-88892, Hei 2-128981, Hei 3-

10 128992, Hei 3-200895, Hei 3-227397, Hel 4-20597, Hei 4-
72390, Hei 4-218592 and Hel 4—249593.

However, PAG is rather high in hygroscopicity
and poor in electric characteristics (volume
resistivity). On the other hand, ester-based oils are

15 readily hydrolyzed to generate an acid thus possibly
giving rise to various problems; Moreover, these oils
are accompanied with a serious problem that they are
inferior in lubricity as compared with a mineral
011/CFC or a mineral oil/HCFC.

20 On the other hand, Japanese Patent Unexamined
Publication No. Hel 5-157379 describes a refrigerating
system for an HFC-134a refrigerant wherein there is
used a refrigerating machine o0il which is incompatible
with a refrigerant; as an example of such an

25 incompatible o0il, an alkylbenzene o0il is disclosed

therein. However, 1f an ordinary alkylbenzene oil is

to be used as a refrigerating machine oil for HFC-134a,



‘therein. However, if an ordinary al kyl benzene oil is to be used as a
refrjgerating machine oil for HFC 134a,

- 3- sonme specific neans is required to be taken on the side

of the refrigerating system It is an object of this
invention to provide a refrigeratipng machine oil conposition which
can be used 5 with a refrigerant containing a hydrocarbon, and which
has excellent lubricity and conpatibility with refrigerants, and

excel | ent and_ compat th ger ant s,
Comr | sea 1 ho Som¢ SRR A0AGnE 1o raqlffi(d MG S U Gng By,

refrigerant cqﬁgegqﬁrykfggkggggfﬂéugyghem‘ Di scl osure of Invention

The inventors of this invention, after naking an extensive study,

have found out that there tamdPobject A INEA A fildlAY e iRCH ne oi |
conposi tion which 15 has excel | ent various properties when a hydrocarbon

oi | whi ofefiisi ddreet T mawdiTed ¥sils cuith dBigiesC e ears be usedised as
a base oil, and further found out that when a refrigerant containing
a hydrocasbon wistlusedreftigesmink containdfrg geratdmvg ardain ,nendi Iwhich
conposition, there can be 20 obtained a fluid conposition which has
excel | ent hasy s erisl gntoplary iest tyTHingd | compat idi sy Hush been

acconpl i shed. Nanely, this invention provides a
refrigerating BailghigrRr s cAsbAnIwle & s dyiqapppsition for a

refrigerating machine, which comprises the
refrigerating machine oil composition and the
10 refrigerant containing the hydrocarbon.

Disclosure of Invention

The inventors of this invention, after making
an extensive study, have found out that there can be
obtained a refrigerating machine oil composition which

15 has excellent various properties when a hydrocarbon oi;
which is free from hydrolysis and hygroscopicity is
used as a base oil, and further found out that when a
refrigerant containing a hydrocarbdn is used with said
refrigerating machine o0il composition, there can be

20 obtained a fliuid composition which has excellent
various properties. This invention has thus been
accomplished.

Namely, this invention provides a
refrigerating machine oil composition for use with a

25 refrigerant containing a hydrocarbon, which comprises a

hydrocarbon o0il as a base oil.



25 refrigerant containing é hydr ocar bon, which conprises a

‘Rydrocarbon oil as a base oil. ' -4-
This invention further provides a fluid conposition for use in a
refrigerating machi ne, which - conprises (1) a refrigerant containing
a hydrocar bon; and (1) a hydrocarbon refrigerating nachine oil 5
conposi tion. Bri ef Description of Draw ngs Fig. 1is
‘a cross-sectional view of an abrasion tester in an atnosphere of a
refrigerant. This )TI‘FGQItl%If S (IR piosd ¥ e\g ¢h @St pieces. 10
Fig. 3 is a magnified view of a van I'n these figures, the

nurmeral 1 repr&ﬁrﬁJH OtgLon_ for RIS g{]ea VRF98lgerdat iRg Aarhiing ,Shafiln 3, a

fixed shaft 4, atnosphere of a refrigerating machi ne oi
conposi tion artdmﬁnﬁ@‘éé geran ;r&er itRSlard %Qﬁﬁaalﬁln% albhydrideatrdon;7, a
vacuum |l ine; 8, vanes; 9, a disk and 10, - Best Nbde for
Carrying Qut tdiml I(rMemta Mfydrocarbon refrlgemtimgnmm&nlm wiilll now be
further explained in nmore detail. 20 Exanpl es of

hydr ocar don basmpaidistian t he refrigerating machine oil conpositions
according to thls |nvent|on are naphthenic mneral oils, paraffinic
m neral oils, e gyt ings conpounds,

Fig. 1 is a cross-sectional view of an
abrasion tester: in an atmosphere of a refrigerant.

Fig. 2 is a magnified view of test pieces.

10 Fig. 3 is a magnified view of a vane.

In these figures, the numeral 1 represents a
pressure vessel; 2, a rotating shaft; 3, a fixed shaft
(load); 4, atmosphere of a refrigerating machine oil
composition and a refrigerant; 5, test pieces; 6, a

15 heater; 7, a vacuum line; 8, vanes; 9, a disk and 10,
4R.

Best Mode for Carrying Out the Invention

This invention will now be further explained
in more detail.,

20 Examples of hydrocarbon base oils in the
refrigerating machine oil compositions according tb
this invention are naphthenic mineral oils, paraffinic
mineral oils, olefin polymers, naphthalene compounds,
alkylbenzene oils and a mixture of at least two kinds

25 of them.

Examples of the mineral oils are paraffinic

ones or naphthenic ones each produced by refining the



al kyl benzene oils and a mixture of at least two kinds 25 of them

ExXanpl es of the mneral oils are paraffinic ones or napht heni c ones
each produced by refining the - 5-
| ubricating oil fraction obtained by the atnospheric or vacuum
distillation of a crude oil by a suitableg _ conbi nation of a
purification treatnent such as sol vent deasphal ti ng, sol vent
extraction, hydrocracking, 5 sol vent dewaxi ng, catalytic dewaxi ng,

hydrof i ni shi nglubﬁie%atiféllgﬂ-iﬂ'@&éi%rﬂ%?gﬁ%eq bSJ Phd ra%?xrﬁric or

Exanpl es of the o I'n polyners are t obt al ne
pol yneri zat i ongnfyah & &1 N AN DR2 4 Lrude 011130 R @ipARS, and the

products obtained from 10 hydr ogenation thereof. Mre specifically, the
ol efin QMDA 1Si diN G RIde A YA ion P e tadt &ieh e solvent

ol igoner of [err]-olefin (poly-[err]-olefin) having 5 to 12 car bon
atons, et hyl endegupipyil teivee € ol worey .exatrhdtison, hydrouredikditng ,obt ai ned from
hydr ogenati on of them 15 The ol efin polyners can be

manuf act ubed bgolammnt dewaxiore, s tediyed  rdawasuingablhy drorfiigritshdmal, et hods.
For exanple, a poly-[err]-olefin can be produced by neans of

t he convent i orsuliiot o dtwash igred cas s8ass Udteadgnent . Zi egl er

catal ysis process, a radical_ polynerization 20 process, an al um num
chlori de process and a Iseamnles of the Whelde Rdgdesd susercei hose

[err]-olefin produced from ethylene is used as a.raw nmater.i al
obtained from polymerizdtion of an olefin having 2 to

12 carbon atoms, and the products obtained from

10 hydrogenation thereof. More specifically, the olefin
polymers include polybutene, polyisobutene, the
oligomer of a—olefin (poly-c-olefin) having 5 to 12
carbon atoms, ethylene-propylene copolymer, and the
products obtained from hydrogenation of them.

15 ' The olefin polymers can be manufactured by any
one selected from suitable conventional methods. For
example, a poly-o-olefin can be produced by means of
the conventional polymerization processes such as a
Ziegler catalysis process, a radical polymerization

20 process, an aluminum chloride process and a boron
fluoride process wherein an a-olefin produced from
ethylene is used as a raw material.

Regarding the naphthalene compounds, there is
no specific 1imitation as far as they have naphthalene

25 frame, but since a compound represented by the

following general formula has excellent compatibility



Regar di ng t he napht hal ene conpou

nds, there is

no specific limtation

“as f,ar as they have naphthal éne 25 frame, but since a conpound
represented by the foll ow ng general fornula has excell ent
conpatibility - 6- with a
refrigerant containing a hydrocarbon, it _nmay be preferably used.

[err]
may be identi

\mmenlﬁ¥w] Rlerr], Rerr] and R err]

cal with or different fron1each other and are each a 10

hydrogen at om,gkpags h¥%rfﬁci%fel?'gﬂtg"cBHQalﬁ‘i?anthIQrégarbon, @%anbatoms

with the proviso that

Rerr], Rerr
R[err], Rl err

the same or d
group having
hydr ocar bon ¢
al kenyl

Preferablse hy
and Rerr] in
group having

10

15

20

25

e total nunber o carbon atons o

%r@Q@erq&rhs@g\Mtrun a range of 1 to 10.
Rlerr] and Rlerr] in the general formula (1) 15

Rerr],

may be

ifferent and are each a hydrogen atom or a hydrocarbon

1 to 10, preferably 1 to 8 carbon atons. The
roup Rb gsected for exanple froman al kyl g

roup,

gro | kyl aryl group or-aralkgl) group. 20
droca bon ’ 5t epr esent ed by Rlerr], Rerr], Rerr]
the general fornula (1) include: _ an al kyl

1 to 8 carbon atons,

wherein Rl, RZ, R3 and R4 may be identical

with or different from each other and are each a
hydrogen atom or a hydrocarbon group having 1 to 10
carbon atoms with the proviso that the total number of
carbon atoms of Rl, Rz, R3 and R4 is within a range of
1 to 10.

Rl, Rz, R3 and R4 in the general formula (1)
may be the same or different and are each a hydrogen
atom or a hydrocarbon group having 1 to 10, preferably
1 to 8, carbon etoms. The hydrocarbon group may be
selected for example'from an alkyl group, alkenyl
group, aryl group, alkyl aryl group or aralkyl group.

Preferable hydrocarbon groups represented by
Rl, Rz, R3 and R4 in the general formula (1) include:

an alkyl group having 1 to 8 carbon atoms,
such as methyl, ethyl, n-propyl, isopropyl, butyl of
straight chain or branched chain type, pentyl of

straight chain or branched chain type, hexyl of

straight chain or branched chain type, heptyl of



such as met hyl, ethyl, n-propyl, isopropyl, butyl of strai ght chain
or hranched chain type, pentyl of 25 strai ght- chain or branched chain

type, hexyl of strai ght chain or branched chain type, heptyl of
-7- straight chain or branched chain type and octyl of

straight chain or branched chain type; . _ an al kenyl group
having 2 to 8 carbon atons, such as ethenyl (vinyl), 1-propenyl,

2-propenyl 5 (allyl), 1-methylethenyl (isopropenyl), butenyl of
strai ght - chai o0, (ANCHEd 1Cal BritRfiedPEREERY lcyBl ana_ocrFhl girght chain or

branched chain type, hexenyl .0 strai ght chain or branched chain

type, heptenylsi@faight chaStf @rIbiratldlcd @hahhareped chain type and octenyl
of 10 strai ght chain or branched chain type; an aryl or

al kyl aryl group havi ngnb all&ebyl groupCablRangalons, ssdakbas pkemyl,, tolyl,
xylyl, ethyl phenyl and vi nyl phenyl: and an ar al kyl
group havi ng &uch &scarthemydt dvinyll5 1-pgopkengd ,berpybpethyphenyl et hyl and
2- phenyl et hyl (phenet hyl ). Anong t hese hydrocarbon
groups, d&n al Kylllgidup 1-methyliedhiemyll (tisoBroaehbon )at bmteand af al kenyl
group havi ng 2 to 8 carbon atons are particularly preferable. Anrong
20 t hese prdrédghite chadmpor branched chailn type.t rendshylsof t he

nost preferable. . . A total nunber of carbon atons of Rerr],
Rlerr] R[errFtralght chain or branched chain type, hexenyl of

straight chain or branched chain type, heptenyl of
straight chain or branched chain type and octenyl of
10 straight chain ér branched chain type;
an aryl or alkyl aryl group having 6 to 8
carbon atoms, such as phenyl, tolyl, xylyl, ethylphenyl
and vinylphenyl: and
an aralkyl group havihg 7 to 8 carbon atoms,
15 such as benzyl, l-phenylethyl and 2-phenylethyl
(phenethyl).
Among these hydrocarbon groups, an alkyl group
having 1 to 8 carbon atoms and an alkenyl group having
2 to 8 carbon atoms are particularly preferable. Among
20  these preferable groups, branched chain type thereof is
the most preferable.
A total number of carbon atoms of Rl, Rz, R3
and R? in the general formula (1) should be in the
range of 1 to 10, preferably 1 to 8. If the total

25 number of carbon atoms is within this range, then Rl,

Rz. R3 and R4 may be the same or different. Namely,

all of Rl, RZ, R3 and R4 may be a hydrocarbon group, or



and Rlerr] in the general formula (1) should be in the range of 1 to
10, preferably 1 to 8. If the total 25 nunber of carbon atons is wthin
this range, then Rerr], Rlerr], Rerr] and R err] nmay be the sane
or different. Nanely, all of Rerr], Rerr], Rerr] and Rerr] may
be a hydrocarbon group, or _ _ - 8-

at least one Rerr], Rerr], Rerr] andlﬁeﬁr] may be a hydrocarbon

group while the rest thereof may be a hydr ogen at om In view of the

conpatibility of iJ@s@y&s@q@*bq@ R3 an&mﬁp%}da@w@d@d&ﬂﬁ;@nt, it is
‘preferable that 1 to 3 4 5 3 of R, R, R and

R are a hydr Lﬁpnﬂlgil)élpth{@lﬂ@st theredfﬂﬁnef)eﬂie tharenifogdre axday.dr ogen
atom and that the total - nunber of carbon atonms of Rerr] - Rerr] is

within a rangeImwfview of thé acdmpatibility of the hydrocarbon 1 2 3
4 When two out of R, R, Rand Rare a

1 2 3 colmpldund haymmcarﬂmﬁrxgmq:ut.t hiet clampredftarablef tRat R ,tdR  and
R may be arblirarily selected. A couple of hydrocarbon groups
may be at$ache‘ﬂ o) R'he RamRcaeibedre a hydnaganheiberame wildg as in
the case where R err] and R err] are respectively hydrocarbon

groups. Al ternidts &ast thenepf arg iylhy drraedt #1%h rbdhataythse WheEched to

each of differept caondensed ri s;(benzﬁne rings) as in the
case where R éFFPehdP R FOn & qné%dbfgtﬁ vel R d‘b‘a‘%’o‘dh a range gfyng.

Pref erabl e napht hal ene conpounds represented 20 by the general fornula
(1) include ( -ﬁFb 1) napht hal ene, isopropyl napht hal ene, (n-butyl)

When two out of Rl, Rz, R3 and R4 are a

10 hydrocarbon group, the combination of Rl, R2, R3 and R

4
may be arbitrarily selected. A couple of hydrocarbon
groups may be attached to the same condensed
ring (a benzene ring) as in the case where Rl and R2
are respectively hydrocarbon groups. Alternatively, a
15 single hydrocarbon group may be attached to each of
different condensed rings (benzene rings) as in the
case where R1 and R3 are respectively hydrocarbon
groups.
Preferable naphthalene compounds represented
20 by the general formula (1) include (n-propyl)
naphthalene, isopropylnaphthalene, (n-butyl)
naphthalene, isobutylnaphthalene, (sec-butyl)
naphthalene, (tert-butyl) naphthalene, (sec-pentyl)
naphthalene, (l-ethylpropyl) naphthalene, (tert-pentyl)
25 naphthalene, (l-methylpentyl) naphthalene, (1-

ethylbutyl) naphthalene, (1,1-dimethylbutyl)



napht hal ene, i sobutyl napht hal ene, (sec-butyl) napht hal ene,
ttert-butyl) naphthal ene, (sec-pentyl) napht hal ene, (1-ethyl propyl)
napht hal ene, (tert-pentyl) 25 napht hal ene, (1-nethyl pentyl)

napht hal ene, (1- et hyl butyl ) napht hal ene, (1, 1-di nethyl butyl)

-9- napht hal ene, (1-ethyl-1-net h)@l propyl) naphthal ene, (1-

net hyl hexyl ) napht hal ene, (1-ethyl pentyl)” napht hal ene,

(1- propyl butyl) napht hal ene, (1, 1-di nethyl pentyl) napht hal ene,

_et hyl - 1- 1 bt v (11 di 1) (1-
E’n;pﬁt h)altl eﬁe,maz -pntg(lf%gy]l%ne%’? 5@_@@16 ! %égﬁ%%y hla?lrg)r?g,l )( T%?M%%Ll%)@%% (1
napht hal ene, Eniéthylﬁqx&l%?‘%ﬁ%lﬁr{e ,nqﬁ%:éﬁyq'b%nt((yjll:)l'n(ill'p'i'ﬁth'&l’tle%%)(.yl )

napht hal ene, -et’hy napht hal"ene,
met hyl - 1- pr ODY411bLBﬁHﬁy1ﬁﬁﬁ!§ﬂ1)a|rf‘d}ﬁ1tI{a]Le¥r&' ettlhwiamér)nyl%%ntempht hal ene,
et hyl et hyl napht hal ene, di et hyl napht hal ene, nethyl (n-propyl)

napht hal ene, neigihalene, (1SGIBAHINaRIYHYEIbRIS1 )dinaphuhenene ,naphtikal ene,
di i sopropyl napht hal ene, (n-butyl) nethyl napht hal ene,

I sobut yl n@t hy | disgtitstiiad reorey; ] X segphuliajllenaret(iyHme thy Lheapaptit)hal ene,

(tert-butyl) methyl napht hal ene, di(n- butyl ) napht hal ene,
di i sobut yl napmadidwd,ent ( slélc-ethylhexsiut yiaphtdetitene .erd,- di (tert-butyl)
napht hal ene, tri met hyl-napht hal ene, triethyl napht hal ene, et hyl

di met hyl napht e aye.p et @t hy Inasishadgna hdl lede d iglatdoiyexyig (n- propyl)
napht hal ene, - di met hyel]]esnoepr O(pIy—letr{laplh—t'lh—%le%:rllle’l ent l)rr%tah%th(gl(err]feer C%ply_l )
napht hal ene, AR , y penty P
| methyl-1l-propylbutyl) naphthalene, (1,l1-diethylbutyl)
10 naphthalene, ethylmethylnaphthalene, diethyl
naphthalene, methyl (n-propyl) naphthalene, methyl
isopropylnaphthalene, di(n-propyl) naphthalene,
diisopropylnaphthalene, (n-butyl) methylnaphthalene,
isobutylmethylnaphthalene, (sec-butyl) methyl
15 naphthalene, (tert-butyl) methylnaphthalene, di{(n-
butyl) naphthalene, diisobutylnaphthalene, di(sec-
butyl) naphthalene, di(tert-butyl) naphthalene,
trimethylnaphthalene, triethylnaphthalene, ethyl
dimethylnaphthalene, diethylmethylnaphthalene, dimethyl
20 (n-propyl) naphthalene, dimethylisopropyl naphthalene,
methyl di(n-propyl) naphthalene, methyl
diisopropylnaphthalene, (n-butyl) dimethyl naphthalene,
isobutyldimethylnaphthalene, (sec-butyl)
dimethylnaphthalene, (tert-butyl) dimethyl naphthalene,
25 phenylnaphthalene, tolylnaphthalene, Xylylnaphthalene,

(ethylphenyl) naphthalene, (vinylphenyl) naphthalene,



di i sopropyl napht hal ene, (n-butyl) dinethyl naphthal ene,

rsobut yl di net hyl napht hal ene, (sec-butyl) di met hyl napht hal ene,
(tert-butyl) dinmethyl naphthal ene, 25 phenyl napht hal ene,

t ol yl napht hal ene, xyl yl napht hal ene, (et hyl phenyl ) napht hal ene,
(vinyl phenyl ) napht hal ene, - 10 -
benzyl napht hal ene, phenet hyl napht hal ene and (1- phenyl et hyl )
napht hal ene. The napht hal ene conpounds nmay conprise the

hydrocar bon capmpundss fiaetidice @es'ﬂmrﬁeﬁwﬁﬁﬂﬂﬁaqrew%d @- may conprise
a-m xture of the hydrocarbon conpounds havi ng dlfferent structures

as far as the%héhjjéﬁﬁym) naphthéxgﬂgnmds are each represented by the
general formula (1). The napht hal ene conpounds can

be manufactured 10 bphamapdtosmentdoanpdundd egds.conpari sexama e, t hey
can be obtained by attaching (or addition reacting) conpounds
sel ect ed fromishirgraxthpor crsasdumds dfavhialg desingle stofudtynreoar Wdwveyhavi ng
1 to 10 carbon atons, ol efins having 2 to 10 carbon atonms and
styrene and stmaermemnpriise Hasiottwonmpdlnds: fednogaghon TOmpa@Uners at ons to
(or wi th) naphthal ene in the presence of a mneral -acid such as
sul furic aci d,bhghHgshbrife i, siudiagtamagst ifer as thesed dd figr@ndt | uoric
acid; a solid acidic substance such as acid clay or actlvated cl ay;

or a Friedel - CORPOUNYHFLe A APTATEH 9% by fdrcaleaniade Touanmiss
aluninun1chlor:HF or zinc chloride.

The naphthalene compounds can be manufactured
10 by any of conventional methods. For example, they can
be obtained by attaching (or addition reacting)
compounds selected from the group consisting of halides
of hydrocarbon having 1 to 10 carbon atoms, olefins
having 2 to 10 éarbon atoms and styrene and styrene-
15 based compounds having 8 to 10 cérbon atoms to (or
with) naphthalene in the presence of a mineral acid
such as sulfuric acid, phosphoric acid, silicotungstic
acid or hydrofluoric acid; a solid acidi¢ substance
such as acid clay or activated clay; or a Friedel-
20 Crafts catalyst which is a metal halide such as
aluminum chloride or zinc chloride.
Any kinds of the alkylbenzene o0ils can be
used, but in view of little generation of seizure of a
refrigerating compressor during a long period of its
25 operation, the alkylbenzene oils may desirably be
selected from those containing at least 80 mass %,

preferably at least 65 mass %, more preferably at least



Any kinds of the al kyl benzene oils can be used, but in viewof little

generation of seizure of a refrigerating conpressor during a |ong
period of its 25 operation, the al kyl benzene oils may desirably be
sel ected fromthose containing at |east 60 nmass % preferably at
| east 65 mass % nore preferably at qu%h__ 70 mass %
nmore preferably at | east 80 nmass % nost preferably 100 mass % of
al kyl benzene conponents having a nol ecul ar wei ght of 200 to 350.

Further, in V'fﬂvﬁéséUQVQM%ﬂg ﬁf@%é¥éﬁ§¥té%ff€astf%o iRy 8Nt i o he

generatlon of seizure of rigerating conmpressor during a |ong

period of itS prefera@PPI P Gasd NE S ki BB S '&)Iﬁ'ﬁ%héiﬁ:sd R} hde

sel ect ed fron1those further containing preferably at | east 30 nass

% nore preferabhyl &ul £aste Bntross 200 tP 3sgost preferably at | east 40
mass % of al kyl benzene conmponents having a nol ecul ar wei ght of 200

to 300 with t he Puotheo, timtvidwe af kingrenziarge tdid o maetr tgaifbr
requirenents. As for the al kyl benzene conponents having a
15 nmol eBul arpreventing V09 gend5 iatherke ssimre esf rilnt i on with
respect to the nolecular structure of the al kyl benzene conponents as
far as the noleellbgenrtjhg compresswr ebiring | danehinenind radhgiesof from

200 to 350. However, in view of inproving a long-termreliability
operation, the alkylbenzene oils may desirably be

selected from those further containing preferably at
least 30 mass %, more preferably at least 35 mass %,

10 most preferably at least 40 mass % of alkylbenzene
components having a molecular weight of 200 to 300 with
the proviso that the alkylbenzene oils meet said
requirements.

As for the alkylbenzene components having a

15 molecular weight of 200 to 350, there is no restriction
with respect to the molecular structure of the
alkylbenzene components as far as the molecular weight
thereof falls within the range of from 200 to 350.
However, in view of improving a long-term reliability

20 of a refrigerating system, it is preferable to select
an alkylbenzene oil (A) composed of alkylbenzenes
having 1 to 4 alkyl groups, each group containing 1 to
19 carbon atoms and the total amount of carbon atoms in
the alkyl group being 9 to 19, and more preferably to

25 _ select alkylbenzenes having 1 to 4 alkyl groups, each

group containing 1 to 15 carbon atoms and the total



20 of arefrigerating system it is preferable to select an

atrkyl benzene oil (A) conposed of al kyl benzenes having 1 to 4 al kyl
groups, each group containing 1 to 19 carbon atons and the total
anount of carbon atons in the al kyl group being 9 to 19, and nore
preferably to each

group containing 1 to 15 carbon atons an

- 12 -
15.

25 sel ect alkylbenzenqgahaving 1 to 4 al kyl groups,
t he total
anount of carbon atons in the alkyl group being 9 to

amount BN @orPfa e/ |1 PR 168! %’r@di‘)g bjeltn% 9 to

carbon atons are nethyl, ethyl, propyl (1 ncluding all i soners),

butyl (i ncl
(1 ncluding
(1 ncl uding
(1 ncl udi ng
(i ncl udi ng
t et radecyl

i soners) ,5 hexddwmars) , butyl ndinadiuding |alilsdrisome)ys dhe preadedy |

all

Vi scosity

10

15

20

25

udi
al |
al |
al |
al |

17, al |soners) pent yl (i ncl udi ng aII i soners),
i soners), hept yl (including all isomers), octyl
iBamrls)s aforalkyl rdaudisngoalta indagers)to decyl

hexyl

i soners), undecyl (including all 10 i soners), dodecyl

cardomerastjoms raremdthyl, ethyiinclpudipyg dlindlswiimesyll

(including all i soners), pentadecyl (including al

(1 ncl uding

i somers), octadecyl (including all |soners) and 15 nonadecyl

(i ncl udi ng alﬁhﬂﬁiﬁﬂ%ﬂg all "isomers), heXpHe h&ﬂ1n§i64651§@PQQ§

straight - chaln or br a ched chai n ones. Fbmever in view of _the
hepfyd tHadh ale %W‘b”‘e’nz&ﬁ’é@’ driacdmddngn gt al kyl

groups are pre¥§g£g¥é% and the br ne ed- chai n aI

nonyl 1nc ing a isom s), decyl
(including all isomers)}, undecyl {(including all
isomers), dodecyl (including all isomers), tridecyl
(including all isomers), tetradecyl (including all
isomers), pentadecyl (including all isomers), hexadecyl
(including all isomers), heptadecyl (including all
isomers), octadecyl (including all isomers) and
nonadecyl (including all isomers).

These alkyl groups may be straight-chain or
branched-chain ones. However, in view of the viscosity
and the like of the alkylbenzenes, branched-chain alkyl
groups are preferable, and the branched-chain alkyl
groups that are derived from oligomers of olefins such
as propylene, butene and isobutylene are more
preferable in view of availability.

The number of alkyl groups in the
alkylbenzene oils defined in the above (A) is confined
to 1 to 4. However, in view of the availability of the
alkylbenzenes, it is the most preferable to select

alkylbenzenes having one or two of alkyl groups, i.e.,



.20 groups that are derived fromoligoners of olefins such as
propyl ene, butene and isobutylene are nore preferable in view of
availability. The nunber of al kyl groups in the

al kyl benzene oils defined in the above (A) is confined 25 to 1 to 4.
However, in view of the availability of ;5he al kyl benzenes, it is the
st preferable to sel ect al kyl benzenes having one or two of al kyl
groups, i.e. - 13 - a

nonoal kyl benzengiondadkahlknbenzena aiadkpiksedzenef or a mixthed of _
1t is also possible to enploy not only the al kyl benzenes defined in

t he above (A) themch have the 5 sanme nol ecul ar structure, but also

t hose havi ng different nol ecular structures as long as there are
satisfied the conditiods tikathlsbepossibaentd tmpdoml kpk only thgroups, each
group containing 1 to 19 carbon atons and the total anmount of carbon
atons in the altkyllbgnggpesi@efibeidngnothe &bove (A) which have| thes

perm ssible for the al kyl benzenes used in this invention to contain
| ess tha® 40 saBe¢ ®plecular gteustabey budsadgantBssgabavifgor nore
preferably | ess than 30 mass % of the al kyl benzenes having a

nol ecul ar 1531ffergnt golesydarnsirasiuses ste lPREna8sGheroftEer, it

is preferable that th | ecul ar. wei ght . of such . al kyl benzepes be
confined to a® 5&6318ﬁ ggﬁecPH ﬁtégﬁg that t58y488PtﬁﬁPelp¥8fgrégﬁyinnre

than 350 to 4%%05%3Y'%gc%fgroup containing 1 to 19 carbon atoms and

the total amount of carbon atoms in the alkyl group
10 being 9 to 19.

It is permissible for the alkylbenzenes used
in this invention to contain less than 40 mass %,
preferably less than 35 mass %, or more preferably less
than 30 mass %, of the alkylbenzenes having a molecular

15 weight of less fhan 200 or more than 350. However, it
is preferable that the molecular weight of such
alkylbenzenes be confined to a range of more than 350
to 450, more preferably more than 350 to 430 in view of
retaining reliability during a long period of operation

20 of a compressor used.

With respect to the alkylbenzenes having a
molecular weight ranging from more than 350 to 450,

~there are no restrictions imposed on the molecular
structure thereof as far as the molecular weight falls

25 ' within this range. However, in view of the
availability of alkylbenzenes, it is preferable to

select alkylbenzenes (B) having 1 to 4 alkyl groups,



retaining reliability during a | ong period of operation 20 of a

conpr:essor. used. Wth respect to the al kyl benzenes having a
nol ecul ar wei ght ranging fromnore than 350 to 450, there are no
restrictions inposed on the nol ecul ar structure thereof as far as the
mol ecul ar weight falls 25 within this range. However, in view of the
availability of al kyl benzenes, it is preferable to sel ect.

al kyl benzenes (B) having 1 to 4 al kyl groups,

- 14 - AL IR ARG kol Aot LatROROR 3L BnANdpLhe

total anmount of carbon atons in the al kyl group being to 40, and

mor e pref er abl ydtals ehetin taldey [daabean@oms in th'éaﬁillﬁgllgtr%u? gkl groups,
each group containing 1 to 5 30 carbon atonms and the total anmpbunt of

carbon atons i120 to 40, tanel aldey pyrederabaiyngdo2@etiec30alkylbenzenes
Exanpl es of al kyl groups containing 1 to 40 carbon atons are

met hyl , ethyl, hawdmgl 1( itecldudilkylalgiroups, eachsegreng) cohtthyhiqinel wdi ng al
i somers), pentyl 10 (including all isoners), hexyl (including al

i soners),5 - 30 chghop atioms agidnghal totadnmemshntootfykatboal adbmg ahl

i soners), nonyl (including all isoners), decyl (i ncluding al

i somers), unded ELEFILu&rRYPabeing 20 toj 88mers), dodecyl (including al

i somers), tridecyl 15 &%ncluding all isonmers), tetradecyl (including
al | i somers), pEXeERdEF ofi ALKNdi BEOHPF FeBRBLBLINEhAXHEeE)

(i ncluding allc%%%g%r%%bmge%E%d%%¥hy&tn%%ﬂg&?gpggkyl (including all

isomers), butyl (including all isomers), pentyl

10 (including all isomers), hexyl (including all isomers),
heptyl (including all isomers), octyl (including all
isomers), nonyl (including all isomers), decyl
(including all isomers), undecyl (including all
isomers), dodecyl (including all isomers), tridecyl

15 (including all isomers), tetradecyl (including all
isomers), pentadecyl (including all isomers), hexadecyl
(including all_isomers), heptadecyl (including all
isomers), octadecyl (including all isomers), nonadecyl
(including all isomers), icosyl groups (including all

20 isomers), henicosyl groups (including all isomers),
docosyl groups (including all isomers), tricosyl groups
(including all isomers), tetracosyl groups (including
all isomers), heptacosyl groups (including all
isomers), hexacosyl groups (including all isomers),

25 heptacosyl groups (including all isomers), octacosyl
groups (including all isomers), nonacosyl groups

(including all isomers), triacontyl groups (including



isomers), octadecyl (including all isonmers), nonadecyl (1 ncluding
at’l isoners), icosyl groups (including all 20 i soners), henicosyl
groups (including all isoners), docosyl groups (including al

i soners), tricosyl groups _ (including all isoners), tetracosyl groups
(1 ncluding all isomers), heptacos¥é groups (including al

tsoners), hexacosyl groups (including alT isoners), 25 hept acosyl
groups (including all isoners), octacosyl groups (including al

| soners), nonaaﬁeﬁyhs%w% hentrlébGE{:&'ﬁ'Qﬁo@ﬂ)é [ PREBh&Ing 4] pcONt Yl
groups (including I somers), hentriacontyl groups

(including all jsomers)i saaefﬁcoﬂeﬂl gﬁ@ﬂpyl ( OhOLREifig nel Ldi sgmeds) ,
i soners), tritriacontyl groups (including all isoners),

tetratriacontykrggteupsontnt! gdongsal incsodeng)all bHsomepent atri acontyl
groups (including all isoners), hexatriacontyl groups (including al

i soners), tetheprabcoacpht grogpsupsn¢iudingi ayl ai somsoskrs) ,
octatriacontyl groups (including all isoners), nonat ri acontyl groups
(i ncludi rg) al | peabatriicantyligroupsef incbndihg gablipbsemers udi ng al |

i soners). These al kyl groups may be straight-chain or

br anched- chai nherasripeaptsl, eraunsehinelugingi akbsisgmers). and the |ike

of the al kyl benzenes, br anched- chai n al kyl froups are preferable;
and br anched- ch8Pha&F k§roBEBdpgr 04Bs (1¥ﬁédeF€ #bti L8APEF S an ol i gomer of

an ol efin such a%atr1acon%y9p¥¥838 1£gfudgﬁg|§fPu£¥$SQFs?re or €
preferable in
nonatriacontyl groups (including all isomers) and
10 tetracontyl groups (including all isomers).

These alkyl groups may be straight-chain or
branched-chain ones. However, in view of the viscosity
and the like of the alkylbenzenes, branched-chain alkyl
groups are preferable; and branched-chain alkyl groups

15 that are derived from an oligomer of an olefin such as
propylene, butene or isobutylene are more preferable in
view of their availability.

The number of alkyl groups in the
alkylbenzenes defined in the above (B) is confined to 1

20 to 4. However, in view of the availability of the
alkylbenzenes, it is the most preferable to select
alkylbenzenes ﬁaving one or two alkyl groups, i.e., a
monoalkylbenzene, a dialkylbenzene and a mixture
thereof.

25 It is also possible to employ not only the
alkylbenzenes defined in the above (B) which have the

same molecular structure, but also those having



view of their availability. The nunber of al kyl groups in

e , ., al kyl benzenes defined in the above (B) is confined to 1 20

to 4. However, in view of the availability of the - al kyl benzenes, it
is the nost preferable to sel ect alkylbenzenes havi ng one or two

al kyl groups, i.e., a nDnoaIkbeQP%e a di al kyl benzene and a

m Xture thereof. 25 is al so possible to enpl oy not

only the al kyl benzenes defined in the above (B) which have the
sare ”DleCU|ard§%f€PéH£emoP€£ PO PRSPV 19 long as t%?Fe are

-16 - erent no ar structures as long as ere are
sat|sf|ed the §9€9§%iQ@Stﬁga&oﬁﬁfvléﬂ@t@h@t1tﬁ&y4céﬂééﬁn to 4 HOHPS, each
group containing 1 to 40 carbon atons and t he total anount of carbon
atons in the apkylpg! Odch Broup bebMGa2Wih® P0to IhedLrién NOro@Standti on
pl aced on the manuf acturi ng nmet hod of the al kyl benzene oil, but the
al kyl benzene othectotde amowihacdfiresrivoctiomy 1o thwe alkyl gifalp owi ng
synt hesi zi ng met hods. The aromati c conpounds whi ch may be
used as & 10 beinawl@mater4@l iTHeéreel Hamzenestrt bt tbre, platehen the
et hyl benzene, nethyl et hyl benzene, diethyl benzene and a m xt ure
t hereof . Al kylmmm@aa‘g@mlsg mptleed ney tlee Hgylbenzengiepkl n el the a | ower
mono- ol efin such as ethyl ene, propyl ene, butene or isobutyl ene;
preferably an alkylbenzene o} %a%tb%lwu%%%‘if%‘? 3 eehiee c‘thle%“? ype

having 6 to . ..
following synthesizing methods.

The aromatic compounds which may be used as a

10 raw material include benzené, toluene, Xylene,
ethylbenzene, methylethylbenzene, diethylbenzene and a
mixture thereof. Alkylating agents, which may be used
herein include a lower mono-olefin such as ethylene,
propylene, butene or isobutylene; preferably an olefin

i5 of a straight—éhain or branched-chain type having 6 to
40 carbon atoms that is obtained by the polymerization
of propylene; an olefin of a straight-chain or
branched-chain type having 6 to 40 carbon atoms that is
obtained by the thermal decomposition of wax, heavy

20 o0ils, a petroleum fraction, polyethylene, polypropylene
or the like; an olefin of a straight-chain type having
9 to 40 carbon atoms that is obtained by separating n-
paraffin from a petroleum fraction such as kerosine or
gas oil and then catalytically transforming the n-

25 paraffin into an olefin; and a mixture of these

olefins.



40 carbon atons that is obtained by the polynerization _ of propyl ene;
an olefin of a straight-chain or branched-chain type having 6 to 40
carbon atons that is obtai ned by the thermal deconposition of wax,
heavy 20 oils, a petroleumfraction, polyethylene, polypropyl ene

or the like; an olefin of a straight-qbaip type having 9 to 40
carbon atons that is obtained by separatTng n- paraffin froma
petrol eum fracti on such as kerosine or gas oil and then"

catalytically transfor nAﬂga%thmg%ataPﬁé@fféﬁ g o efing and a
ol efi'ns.

m xture of these

17 - alkylatidf Bh&YVh@és® CMRSiondl dbalyst Nexemplified
al kyl ation includes a conventional catalyst exenplified by a
Friedel - Craf t spgad aFysédsuctr @8t €l ¢atays €hdweh des alumini hiXwr iodd ori de;
or an acidic catalyst such as. 5 sul furic acid, phosphoric acid,
silicotungsticoackilnc chloridydrof | amwraciéie deataledt vaiad ad ay.

The al kyl benzene oil nmay be obtai ned by m xing separately prepared
al kyl benzenes $alfugia aviécuplesphoric aeightsikieptundsivie 200ido0 350 with
al kyl benzenes 10 havi ng a nol ecul ar wei ght of |ess than 200 or nore

t han 3oydrchluerie aciderr met byated sciaXenti on. However, it
is advisable in practice to obtain a distillate cont ai ni ng at | east

60 mass % of al kyl benzehe® ®b§Yhgenzene olil mavxhf APtEIRgd RAmiHP % rom
200 to 350 through %5 di stil atioqlor chro tqgga Qy froma m xture of
seﬁgra ely prepared alkylbenzenes ha né) molecular

weight ranging from 200 to 350 with alkylbenzenes

10 having a molecular weight of less than 200 or more than
350 in a ratio as defined by this invention. However,
it is advisable in practice to obtain a distillate
containing at least 60 mass % of alkylbenzenes having a
molecular weight ranging from 200 to 350 through

15 distillation or chromatography from a mixture of
alkylbenzenes whicﬁ is manufactured according to the
method explained above or is available in the market.

A refrigerating machine oil composition
according to this invention comprises one kind of or a

20 mixture of at least two kinds of the above mentioned
hydrocarbon o0il as a base o0il. Although there is no
specific restriction imposed on the viscosity of the
base 0il, it is possible to select the base 0il having
a kinematic viscosity at 40 °C of preferably 3 to 100

25 mmz/s, more preferably 4 to 50 mmz/s, most preferably 5

to 40 mmz/s, and the base 0il having a kinematic



al kyl benzenes which i s manufactured according to the met hod

expl ai ned. above or is available in the market. A
refrigerating machine oil conposition according to this invention
conprises one kind of or a 20 m xture of at-least two kinds of the
above nentioned hydr ocar bon oil_a§8a_base oil. Although there is no
specific restriction inposed on the viscoOSity of the base oil, it is
possi ble to select the base oil having a kinematic viscosity at 40

C of fek s 3,004 2 2apl 50
mierr] /s, most rerarbhy 400 "€ of BFRFELivy IT}E POTHRIAS Yudels |

having a kine”g%%?erably 2 to 10 mm%/s. - 18 -
viscosity at 100 [err]C of preferably 1 to 20 nmjerr]/s, nore

preferably 2 to 10 mm| ertikkBer, a refrigeratinfUndbBineaci®frigerating
machi ne oi | conposition of this invention conprises the above 5
menti oned hydr eeapbent@bh as shbhasénoehtibtit comprises thddabowa to this the
refrigerating machi ne oil conposition may further conprise a
syntheti & oi | mentionednhsinbrgrbrygenl Rsehebabkeodkanpliésinf this
synthetic oil contai ning oxygen are an ester, 10 pol ygl ycol, ket one,

pol yvi nyl et headdpsigphéayktheshthe refrigespringn@achongspidxane and

perfluoro ether. Anong. thegL (a) ester, (b) polyglycol, (c) ketone,
(d) pol $OMRYE1ELABr MaKd THY FhRE UFEMBT IfReth amtaggéaaﬂy |
preferable. 13, aining oxyESA™' BefbrkBleoEkehs1 20 CoBMcAIgM I ester.

synthetic o0il containing oxygen are an ester,

10 polyglycol, ketone, polyvinyl ether, polyphenyl ether,
silicone, polysiloxane and perfluoro ether. Among
them, (a) estef, (b) polyglycol, (c) ketone, (d)
polyvinyl ether and a mixture of them are especially
preferable.

15 Examples of (a) esters are an aromatic ester,
a dibasic ester, a polyol ester, a complex ester, a
polyol carbonate and a mixture of them.

Examples of the aromatic ester are an ester
between an aromatic carboxylic acid which has 1 to 8

20 valencies, preferably 1 to 4 valencies, more preferably
1 to 3 valencies and an aliphatic alcohol having 1 to
18 carbon atoms, preferably 1 to 12 carbon atoms.
Examples of an aromatic carboxylic acid having 1 to 6
valencies are benzoic acid, phthalic acid, isophthalic

25 acid, terephthalic acid, trimellitic acid, pyromellitic
acid and a mixture thereof. Examples of aliphatic

alcohols having 1 to 18 carbon atoms are straight-chain



a dibasic ester, a polyol ester, a conplex ester, a pol yol carbonate
and a m xture of them Exanpl es of the aromatic ester are
an ester bet ween an aromatic carboxylic acid which has 1 to 6 20
val encies, preferably 1 to 4 valencies, nore preferably l1to3

val enci es and an aliphatic al cohol hayiqéi;_to 18 carbon at ons,
preferably 1 to 12 carbon atons. anpl es of an aromatic carboxylic
acid having 1 to 6 val enci es are benzoic acid, phthalic acid,

i sophthalic 28r b ég aléh t lc } od ikt 1d4i¢ aed 4 litic
acid and a nixtﬂrer$ﬁer%of._§§gnp es’d@gégfﬁ aI#%ﬁ ¥ 5%06H§¥£ aving 1.
to 18 carbon ajpagnéis $hé GO mEDRRO1, ethanol, straight-chain or

- 19 - or branched-chain ones, nore particularly the aliphatic

al cohol s i ncl ugeafi®hb@nehaift PRSP ARo B} I &t G glehadin i or brandieédched- chain
propanol, straight-chain or branched- chai n butanol, straight-chain
or branched-cheh#in Butanpent atpoaiglst + chgin - @hab rameh dd -ectediiad- chai n

hexanol , strai ght-chain or branched-chain heptanol, straight-

chai n or 5br anchextahal n stranght-chain gt -l ched-chain hdxamehed- chai n
nonanol , straight-chain or branched- chai n decanol, straight-chain
or branched- chatnaiglot-chahneecanotanchedi¢ta i Hagmtano by asictaiRittrai n
dodecanol , strai ght-chain or branched-chain tridecanol, straight-

chai n or branctl@ighar noxarehedcemdln a¢tanight -ehz eht-chain omranched

chai n pent adecanol, straight chain or .
branched-chain nonanol, straight-chain or branched-

chain decanol, straight-chain or branched-chain

10 undecanocl, straight-chain or branched-chain dodecanol,
straight-chain or branched-chain tridecanol, straight-
chain or branched-chain tetradecanol, straight-chain or
branched chain pentadecanol, straight chain or
branched-chain hexadecanol, straight-chain or branched

15 chain heptadecanol, straight-chain or branched chain
octadecanol and a mixture of them.

Examples of the aromatic ester are dibutyl
phthalate, di(2-ethylhexyl) phthalate, dinonyl
phthalate, didecyl phthalate, didodecyl phthalate,

20 ditridecyl phthalate, tributyl trimellitate, tri(2-
ethylhexyl) trimellitate, trinonyl trimellitate,
tridecyl trimellitate, tridodecyl trimellitate,
tritridecyl trimellitate. Further, when an aromatic
carboxylic acid having at least 2 valencies is used, it

25 can be used a simple ester made from one kind of an
aliphatic alcohol or a mixed ester made from at least

two kinds of aliphatic alcohols.



branched-chai n hexadecanol , straight-chain or branched 15 chain
hépt.adecanol , straight-chain or branched chain oct adecanol and a

m xture of them Exanpl es of the aromatic ester are dibutyl
pht hal at e, di (2-ethyl hexyl) phthal ate, dinonyl pht hal at e, di decyl
pht hal at e, di dodecyl phthalate, 20 digt i decyl phthalate, tributy
trinmellitate, tri(2- et hyl hexyl) trimellitate, trinonyl
trimellitate, tridecyl trinellitate, tridodecyl trinellitate,

tritridecyl trlnellltaggadaﬂgguyf @Myggfy1éygypynd%e those @RERO¥Y%LI C acid
having at least 2 valencies is used, it can be used a sinple ester

made from one yd dbtfirdd by reaca:ll'rféh%t '(i‘ib%'sq(éh@cu@r haviinged est ep nade
fromat | east two kinds of aliphatic al cohols.

- 20 - carbon atomsX&¥heaOfglditaasticc aesider addpd ct hedd,t hat can

be obtained by reacting a dibasic acid having 5 to 10 carbon atons
such as gl ut amimeddia ,acddi,pisubeaiicd, acid, azglmsle acdd or seberiic aci d,
azel aic acid or sebacic 5 . acid with a nonohydric al cohol having 1 to
15 car bos acidtwiridh andonehyidyyjilc glewhodf havdmgailgto- dvaicardon
branched-chai n type, such as nethanol, ethanol, propanol , butanol
pentanol , hexa@i@ims fayk amolalkyl grougcodndl sta@d&nd chad®a®sl | undecanol |

dodecanol 10 trlde$§$ol t et radecanol or entadec%pol These esters
may al so be ud¥@nghed ghals £yogy, é“ﬁ #iSc fiehbpypol anPlase esters

I ncl ude dltrlde%ylrghyt%{%anol pentanol hexanol, heptanol,
octanol, nonanol, decanol, undecanol, dodecanol,
10 tridecanol, tetradecanol or pentadecanocl. These esters
may_also be used as a mixture. More particularly,
these esters include ditridecyl glutarate, di 2-
ethylhexyl adipate, diisodecyl adipate, ditridecyl
adipate, di 2-ethylhexyl sebacate and a mixture of
15 = themn.
Examples of polyol esters are esters between a
diol or a polyol having 3 to 20 hydroxyl groups and a
fatty acid having 6 to 20 carbon atoms. More
particularly, such diols include ethylene glycol, 1,3-
20 propane diol, propylene glycol, 1,4-butane diol, 1,2-
butane diol, 2-methyl-1,3-propane diol, 1,5-pentane
diol, neopentyl glycol, 1,6-hexane diol, 2-ethyl-2-
methyl-1,3-propane diol, 1,7-heptane diol, 2-methyl-2-
propyl-1,3-propane diol, 2,2-diethyl-1,3-propane diol,
25 1,8-octane diol, 1,9-nonane diol, 1,10-decane diol,
1,11-undecan diol and 1,12-dodecan diol. Specific

xamples of polyol are polyalcohols such as trimethylol



et hyl hexyl adi pate, diisodecyl adipate, ditridecyl adi pate, d
2<et.hyl hexyl sebacate and a mixture of 15 them

Exanpl es of polyol esters are esters between a diol or a polyol
having 3 to 20 hydroxyl groups and a fatty acid having 6 to 20
carbon atons. More particularly, -such diols include ethylene glycol,
1,3- 20 propane diol, propylene glyco 1, 4-butane diol, 1, 2-

but ane diol, 2-nethyl-1, 3-propane diol, 1, 5- pent ane dioI neopent yl

glycol, 1,6-hexansdi nlﬁ%ﬁﬂﬂiﬂl %Topane, t@ﬁh@%hylo& PulRake @h0|
1, 7- hept ane diol, 2-nethyl-2- propyl - 1, 3- propane di o

2, 2- di et hyl - 1, Griamaia ol qir,opaZﬁ), tk.i8-(@gtiane hgoll, propanenane diol
1, 10- decane di ol 1, 11-undecan diol and 1, 12-dodecan diol. Specific

xanpl es of polpesitaarey il iytal 1co0hdl A pendtiacay thriirethy | alri -
- 21 - et hane, trimethylol propane, trinethylol butane, di-

(trimethyl ol prepere)ry tthri-tdl)i,netlindealingr gpdygllycerin (giewceadnyt hritol ,

di -(pentaerythritol), tri- (pentaerythrltol) gl ycerin, polyglycerln
(glycerid 5dimedi fer iaesagmeyanerl), 3.5 -pentasst &mdolni sorbd&eBist ol |

sorbitan, sorbitol-glycerin condensate, adonitol, arabitol, xylito
and manni t ol ; sexddHaA derhidiplaglycerin ﬁﬂﬂ@ﬁ@saéﬁab@ﬁ@§étorhbose

r hanmose, glucos fruct ose, dt(’j]%éllactose nos sor bos

cel | obi ose, MA@ o1, ¢y 1itadyan nlﬁP@ha§8§§ aZ jdess suck Pﬁlnose

gentianose xylosen,d ar{'ealb Zn'otsoes,e I'ltb s, ttx'.ELFflnlrlI et ) Hcfolseed, Ry Od"f:%tssé of

galactose, mannbse, sorbose, cellobiose, maltose,

10 isomaltose, trehalose, sucrose, raffinose, gentianose
and melezitose, the partially etherified products of
these polyalcohols and saccharides; and
methylglucoside. More particularly, such fatty acids
include pentanoic acid, hexanoic acid, heptanoic acid,

15 octanoic acid, nonanoic acid, decanoic acid, undecanoic
acid, dodecanoic acid, tridecanoic acid, tetradecanocic
acid, pentadecanoic acid, hexadecanoic acid,
heptadecanoic acid, octadecanoic acid, nonadecanoic
acid, icosanoic acid, oleic acid (these fatty acids may

20 be of a straight-chain or branched-chain type), or a
neo acid where « carbon atom thereof is quaternary.
More specifically, valeric acid, isopentanoic acid,
caproic acid, enanthic acid, 2-methylhexanoic acid, 2-
ethylpentanoic acid, caprylic acid, 2-ethylhexanoic

25 acid, pelargonic acid, 3,5,5-trimethylhexanoic acid may
be preferably employed as a fatty acid. Polyolester

may contain a free hydroxyl group. Preferable examples



t hese pol yal cohol s and sacchari des; and nmet hyl gl ucosi de. More
particularly, such fatty acids i ncl ude pentanoi c aci d, hexanoic
acid, heptanoic acid, 15 octanoi ¢ acid, nonanoic acid, decanoic acid,
undecanoi c aci d, dodecanoic acid, tridecanoic acid, tetradecanoic
aci d, pentadecanoic acid, hexadecanoic_agidL hept adecanoi ¢ aci d,
oct adecanoi ¢ aci d, nonadecanoi c acid, icosanoic acid, oleic acid
(these fatty acids may 20 be of a straight-chain or branched-chain

type), or a of thBCRoRFbTe¥bEFCalETELLEREDOP AlRMASLE@O1éShapat ernary.
More specifically, valeric acid, isopentanoic acid, caproic acid,

enant hi c aci d, sdcAeABYhB6B8ABYT 8Ty ol 2- trimethyBbIwtipemé anoi ¢ acid,
caprylic acid, 2-ethylhexanoic 25 aci d, pelargonic acid,
3,5,5-tri met hythéxanhytoaprdpany, trimethelpletesmd) ydenptoimetlaglael fatty
acid. Pol yol ester may contain a free hydroxyl group. Preferable
exanpl es propane), tri-(trimethylol propane); péntaerythritel, t he
pol yol ester are esters of a hindered al cohol such as neopentyl
gl ycol , t&imet@§+oleenbaerythritoly ranét hyliolpewpaseythritel hyl ol but ane,
di - (trimethyl ol ... propane), tri-(trinmethylol propane)
pent aeryt hri t oPPecific egpmpipanareryepperbyiehnect r2-¢tanhibersnoateol ).
Speci fic exanples are neo entglgggcol 2-ethélhexanoate,
trimet hyl ol pr opahEeERBLAL BRI OPAPGeERADTBF Br opaHBe thy lolphapaRgonat e,
pentaerythritol 2-ethyl hexanoate . ept agr ihritol el argonate or a
m xt ure of theﬂ?faigoxa@e"pen%aéﬁ?EBﬁbF%i gs?g?y Eeﬁﬁn%%ﬁir obt ai ned by
pentaerythritol pelargonate or a mixture of them.
10 A complex ester is an ester obtained by
reacting a fatty acid and a dibasic acid with a
monohydric alcohol and a polyol. Examples of fatty
acids, dibasic écids, monohydric alcohols and polyols
useful in this case may be the same as exemplified
15 above with reference to dibasic esters and polyol
esters.
A polyol carbonate ester is an ester obtained
by reacting carbonic acid with a monohydric alcohol and
a polyol. Examples of monohydric alcohols and polyols
20 useful in this case may be not only the same as
exemplified above, but also polyglycol obtained through
homopolymerization or copolymerization of a diol, and
products which are obtainable by the addition reaction
of polyglycol with the polyol mentioned above.
25 Examples of polyglycol (b} suitable in this
case are polyalkylene glycols, alkyl ethers thereof and

modified compounds thereof.



reacting a fatty acid and a dibasic acid wwth a nonohydri ¢ al cohol
and .a pol yol . Exanples of fatty aci ds, dibasic acids, nonohydric

al cohol s and pol yol s useful in this case nay be the sanme as
exenplified 15 above with reference to dibasic esters and pol yol
esters. A pol yol carbqngg ester is an ester obtained

by reacting carbonic acid with a nonohydric al cohol and a polyol.
Exanpl es of nonohydric al cohols and polyols 20 useful in this case may

be not only the sane afxamples &¢€PI1yd186, 10V &1 41 Alag@ pol ygl ycol
obt ai ned t hrough honopol yneri zati on or copol ynerization of a diol,

and pr atbisdfo Whiers adre cdicliyidd £ dFy drhe lagdidneonxieRCisuwh as of
pol ygl ycol with the polyol nentioned above. 25 Exanpl es of

pol ygl ycol (b)ethsiteaid eoxiindd higropylene casiglearor fhaitydldnd end dg .y ddlesy al kyl
et hers thereof and nodi fi ed conpounds t hereof.

- 23 - a polyalkylmedlexcaf izolfimined afe agloppslymere of

honmopol ymers or_copol yners of an al kyl ene oxi de such as et hyl ene

oxi de, pBopy| el&3EhERe Q?ffldfﬁﬁ ﬂﬁf@@ﬂ@én Wigricture framganh ilgfihate gl ycol
is fornmed of a copol ynmer ' al kyl ene oxides different in structure
from each ot hefhere is nqrﬁﬁ%@ﬁ%ﬁ?ﬁPWeRQ4Q%ﬁ|Qﬂ1ﬁﬂ%ﬂﬂ9§%ﬂ?qqﬁ? ion

pol ymeri zati on 0X aIk Iene group e., the formmay be

random copol yneg¥i% £ o‘i‘f‘ dzﬁle form may be An al kyl
ether of the proal.r}/(? nll(yclzoepnoelﬂn xglozlatisona or block copolymerization.

An alkyl ether of the polyalkylene glycol is a
10 compound wherein the hydroxyl group of the polyalkylene
glycol is etherified. Examples of alkyl ethers of the
polyalkylene glycol are monomethyl ether, monoethyl
ether, monopropyl ether, monobutyl ether, monopentyl
ether, monohexyl ether, monoheptyl ether, monooctyl
15 ether, monononyl ether, monodecyl ether, dimethyl
ether, diethyl ether, dipropyl ether, dibutyl ether,
dipentyl ether,.dihexyl ether, diheptyl ether, dioctyl
ether, dinonyl ether and didecyl ether.
Examples of the modified compounds of
20 polyglycol are an adduct of polyol with an alkylene
oxide, an alkyl ether of an adduct of polyol with an '
alkylene oxide, an ester of the polyalkylene glycol, an
ester of a monoalkyl ether of the polyalkylene glycol,
an ester of an adduct of polyol with an alkylene oxide
25 and an ester of a partial alkyl ether of an adduct of
polyol with an alkylene oxide. Examples of acids which

constitute the esters may be fatty acids as exemplified



10 conpound wherein the hydroxyl group of the polyal kyl ene gl ycol
TS etherified. Exanples of alkyl ethers of the pol yal kyl ene gl ycol
are nononet hyl et her, nonoet hyl et her, nonopropyl ether, nonobutyl
et her, nonopentyl et her, nonohexyl ether, nonoheptyl ether,

nmonooctyl 15 et her, monononyl ether,,onodecyl ether, dinethyl

et her, diethyl ether, dipropyl ether, dibutyl ether, di pentyl ether,
di hexyl ether, diheptyl ether, dioctyl et her, dinonyl ether and

di decyl ether.jp reference to 5%?@?!@§té¥s?heEﬂgﬁbfé§dJ§QQﬁEHﬂﬂs of 20
pol ygl ycol are an adduct of po?yo' wi th an al kyl ene oxi de, an al kyl
ether of an adduetudfiROLNDE ¥h&d @iy be the addiié e trdske, an ester of the
pol yal kyl ene gl ycol, an ester of a nonoal kyl ether of the

pol yal kyl ene géyéeoplified inanefsienceoftanpativkicteotepnl yol with an

al kyl ene oxide 25 and an ester of a partial alkyl ether of an adduct of
pol yol with an al kyl eneExamplkes Exfinpétene$ 6c) dsenhiaed above constitute
the esters may be fatty acids as exenplified

- 24 - 5 ome s evleienceontapol vl thetmekecEkanpt ekeadt RN § group

useful in this case may be the sanme as those exenplified in reference
to pol yol estefepresented by the Ffakdpeingfegreithbst ¢uhent i oned above are
5 ones which contain in the nolecule at | east one group represent ed

by the follow ng general fornula: [err]

O

1
-C-C-C-
10

More particularly, the ketones (c) include ketone
compounds represented by the following formulas (2),

(3) and (4), agd a mixture of these ketone compounds.

15

O

I ' ..
R°—On—X— (R, @

20 wherein X is an m+n valent aromatic ring or an
alkyl-substitutéd aromatic ring having 6 to 50 carbon

5 and R6 may

atoms, preferably 8 to 20 carbon ateoms; R
be the same or different and are each a hydrocarbon
group having 1 to 50 carbon atoms, preferably 1 to 30

25 ' carbon atoms, preferable examples thereof being an

alkyl, phenyl dr alkylphenyl group; m and n may be the



10 More particularly, the ketones (c) include ketone

tonpounds represented by the following fornulas (2),
a m xture of these ketone conpounds. [err] 15

20 wherein X is an mtn valent aromatic ring or an

al kyl -substituted aromatic ring having 640 50 carbon
preferably 6 to 20 carbon atons; R err] and R err] may

(3) and (4), and
.. (2

at ons,
be the sanme or

different and are each a hydrocarbon group having 1 to 50 carbon

at ons, prefera@émeloﬁodf»@fe@ént ERE OO0 NGB a ¥ & L5120 ec@xmy1pl es t her eof
being an al kyl, phenyl or al kyl phenyl group; mand n may be the

- 25 - pﬁ@ﬂ@r@mlﬂlifeéeﬁm I ntegers and are each 1 to 20,
preferably 1 to 10. Preferabl e exanples of the aromatic
ring representi rgref ér £b he bexampiee s i 01y, tiee reapiuatal eneing ng, 5

an anthracene ring, a phenanthrene ring and an al kyl -

substi t ut ed

aromatic ring meresenting chsdrone hynzeayenring, a repnmlonlaw o iaromatic

rings is substituted by an al kyl

5

10

15

20

25

an anthracene ring, a phenanthrene ring and an alkyl-
substituted aromatic ring wherein at least one hydrogen
atom on said aromatic rings is substituted by an alkyl
group having 1 to 20 carbon atoms.

Preferable examples of R5 and R6 are methyl,
ethyl, straight-chain or branched-chain propyl,
straight-chain or branched-chain butyl, straight-chain
or branched-chain pentyl, straighthhain or branched-
chain hexyl, straight-chain or branched-chain heptyl,
straight-chain 6r branched-chain octyl, straight-chain
or branched-chain nonyl, straight-chain or branched-
chain decyl, straight-chain or branched-chain undecyl,
straight-chain or branched-chain dodecyl, straight-
chain or branched-chain tridecyl, straight-chain or
branched—chain'tetradecyl. straight-chain or branched-
chain pentadecyl, straight-chain or branched-chain
hexadecyl, straight-chain or branched-chain heptadecyl,
straight-chain or branched-chain octadecyl, straight-
chain or branched-chain nonadecyl, straight-chain or
branched-chain icosyl, straight-chain or branched-chain
henicosyl, straight-chain or branched-chain docosyl,
straight-chain or branched-chain tricosyl, straight-

chain or branched-chain tetracosyl, straight-chain or

group having 1 to 20 carbon atons.



Preferable exanples of Rlerr] and Rlerr] are nethyl, 10 et hyl,

Strai ght-chain or branched-chain propyl, straight-chain or
branched-chain butyl, straight-chain or branched-chain pentyl,
straight-chain or branched- - chai n hexyl, straight-chain or
branched-chai n heptyl, strai ght-glgai_n or branched-chain octyl,
straight-chain 15 ~or branched-chai n nonyl, straight-chain or branched-
chai n decyl, straight-chain or branched-chain undecyl,

strai ght - chai i reh die@hRdTC hint adedsqy,| stehigh@hchain or behachear
branched-chain tridecyl, straight-chain or br anched- chai n

tetradecyl, stohaiightrexa@iosydr, Brtaadihd—chaln orcb@ianchedt-atiedyl ,

strai ght-chain or branched-chain hexadecyl, straight-chain or

br anched- chai ihepaptcadedy, straight-sthadngltr- dlranched-bhaiohedtakasyl,

oct adecyl, straight- chai n or branched-chai n nonadecyl,

st r ai ght - chai steaight-chaimamahda-agichied -icbadyl nozpcaisyht - siraiad gbit-
branched-chain 25 heni cosyl, straight-chain or branched-chain docosyl,
st rai ght 5chai r¢hérinproan bvegchiedi-ehadine dayjlcogitydi,gphenyl, tolgRain or

branched-chain tetracosyl, straight-chain or . .
2 % - Ui O citdy FUDSHIZEGSA Loomeredht XEhain (GReBF4iBkeq-
chal 1 nexacosthy, SRR DESID (pea RSP
pranched shal D AYAGRL SGALTL oncd e IR Ob P RIBIUEIT
(including  propyAlphetidAS ¥ et 10 TR0 S bubSDthRREN s ofeGhudi ng al |
10 sfraight-chain or branched-chain ethylmethylphenyl
(including all substituted isomers), straight-chain or
branched—chain.butylphenyl (including all substituted
isomers), diethylphenyl (including all substituted
isomers), straight-chain or branched-chain pentylphenyl
15 (including all substituted isomers), straight-chain or
branched-chain hexylphenyl (including all substituted
isomers), straight-chain or branched-chain heptylphenyl
(including all éubstituted isomers), straight-chain or
branched-chain octylphenyl (including all substituted
20 isomers), straight-chain or branched-chain nonylphenyl
(including all substituted isomers), straight-chain or
branched-chain decylphenyl (including all substituted
isomers), straight-chain or branched-chain
undecylphenyl (including all substituted isomers)},
25 straight-chain or branched-chain dodecylphenyl
(including all substituted isomers), straight-chain or

branched-chain tridecylphenyl (including all



.Suybstituted isoners), straight-chain or branched-chain propyl phenyl
Tincluding all substituted isomers), 10 strai ght-chain or

branched- chai n et hyl net hyl phenyl (including all substituted

i soners), straight-chain or br anched- chai n butyl phenyl (including
all substituted i soners), diethylgghenyl (including all substituted
sL.soners), straight-chain or branched-chain pentyl phenyl 15 (1 ncluding
all substituted isoners), straight-chain or br anched- chai n

hexyl phenyl (igydstditnged i somestd)t,uls@Gaight-chia3@MBS braghadgkhaghai n or
branched- chai n heptyl phenyl (including all substituted isoners),
strai ght - chai tetiradecylphemncdadcdha@imgoanyl phdsytli tiited dcdomgral)l,
substituted 20 i soners), straight-chain or branched-chai n nonyl phenyl
(i ncluding al Istsaighittehed n somdrsnched-ahglin- pleaitadecylphenyl

branched- chai n decyl phenyl (including all substituted i soners),

st rai ght - chai i i@clwddmehed-Icisaibstituted disgmeyisphesfiradighd-ghirig ar
substituted isonmers), 25 strai ght-chain or branched-chai n dodecyl phenyl
(i ncl udi g al Ibramshedahadn dewadecy loheaydhi(iasdud ise all
branched-chain tridecyl phenyl (|nclud|ng al

- 27 - sudafdttt ?@@e&%Qﬂﬂﬁﬁwn SQ?P#&W&hFh@H§|HroPrﬁpéﬁéﬁeGhéﬁgln

i e R R e
o) o BT o pr AR BB
branched- Cha'ancludlng all substituted isomers), straight-chain or
10 branched-chain nonadecylphenyl (including all isomers),
straight-chain or branched-chain icosylphenyl
(including all substituted isomers), straight-chain or
branched-chain henicosylphenyl (including all
substituted isomers), straight-chain or branched-chain
15 docosylphenyl (including all substituted isomers),
straight-chain or branched-chain tricosylphenyl
(including all substituted isomers) and straight-chain
or branched-chain tetracosylphenyl (including all

substituted isomers).

(") o)
" LN
R'—C R*—-C R® ®
s

25 wherein R7 and R9 may be the same or different

20

and are individually a hydrocarbon group having 1 to 50

carbon atoms, preferably 1 to 30 carbon atoms,



hept adecyl phenyl (including all substituted isoners), strai ght-chain

or branched-chai n oct adecyl phenyl (including all substituted

i soners), straight-chain or 10 br anched- chai n nonadecyl phenyl (i ncl uding
all isomers), strai ght-chain or branched-chain icosyl phenyl
(including all substituted isoners), stragpght-chain or

branched- chai n heni cosyl phenyl (including all substituted isoners),:
strai ght-chain or branched-chain 15 docosyl phenyl (including al
substitut ed | SppREStabyy an atklel OBt pROAYD OF BRARERPESEEAVD eroup;

t-ri cosyl phenyl (including all Substituted isoners) and

strai ght-chaing8 ig an%lﬁf@@ﬁ@egréﬁﬁ' ﬁawﬁgafowlp@e@afb&nnawﬂs ng all
substituted isonmers). [err wherein R err] and

Rlerr] may be phersaapigr 1dtbf eoesarbon atﬁxﬂd aseisnghvinduegety af 1

hydr ocar bon group having 1 to 50 carbon atons, preferably 1 to 30
carbon atons, to 5, preferably 1 to 3. - 28 -

preferably an alkyl, a phenyl or an al kyl phenyl ,group; Rlerr] is an
al kyl ene 5gr oup haV|ng 1Pref¢pabaebenamp bes, of R dn@rﬁ?eaael§lKYlo 10
carbon atons; s is an integer of 1 to 5 preferably 1 to 3. . 5
Preferabl e exaﬁb?égloﬂnﬂ[égkylahQHFQegr?uaﬁeb&IngCh are exemplified

R5 and R6 in the compounds represented by the general

formula (2).
Furthér, R8 is preferably an alkylene group
10 which includes methylene, straight-chain or branched-
chain ethylene (including all isomers), straight-chain
or branched-chain propylene (including all isomers),
straight-chain or branched-chain butylene (including
all isomers), straight-chain or branched-chain
15 pentylene (including all isomers), straight-chain or
branched-chain hexylene (including all isomers),

" straight-chain or branched-chain heptylene (including
all isomers), straight-chain or branched-chain octylene
(including all isomers), straight-chain or branched-

20 chain nonylene (including all isomers) or straight-
chain or branched-chain decylene group (including all

isomers).

0

I e (D
A |.O' \LRxoo)p Ru_,c_é_Rlzo)rRlsr

25



phenyl and al kyl phenyl groups by which are exenplified Rlerr] and

‘err] in the conpounds represented by the general formula (2).
Further, Rerr] is preferably an al kyl ene group 10 whi ch i ncl udes
met hyl ene, straight-chain or branched- chain ethylene (including al
| somers), straight-chain or brapchgd-chain propylene (including al
i.soners), strai ght-chain or branched-chain butyl ene (including
all isomers), straight-chain or branched-chain 15 pentyl ene (i ncl uding
all isomers), straight-gharBifrA is a mbhonghedcchai Dcbexyy@prec (i ncl uding
all isomers), straight-chgln or branchig chai n heptyl ene (including
al | isoners), ateahghtrebadneor RbPanrhédanharh?omsy! peethe same (6ncl udi ng
all isomers), straight-chain or branched- 20 chai n nonyl ene (i ncl udi ng
all isomers) odi$feaeghtand are inﬂavmdualbyaanheﬂkyhane gleayp ehavimgup
(i ncluding all | sonmers) . [errl :
- 29 - 1 to 4 carbheretnmA;iB a msnahyﬂdrocanbonosahynrlc
10 11 12 al cohol residue; err], Rlerr] and Rlerr] may be the
sane or 5 pHefeERBAY andaikeljnehony aPFyahhyhPR?lllEhegg@'éﬂlpe%@v| ng
1 to 4 carbon atons; R err] is a hydrocarbon group referably an
al kyl ; phenyl B?VéPﬁprﬁgn%P GREhpneatAms, Prefenabhy l [25) g@ carBeR at ons,

preferably 1 to 30 Carbggd q may be the same or different integers

and are individually 0 to 30, preferably 0 to 20; and r
is an integer of 1 to 20.

10 Alcohols for the alcohol residue A include
aliphatic monohydric alcohols such as methanol,
ethanol, straight-chain or branched-chain propanol
(including all isomers), straight-chain or branched-
chain butanol (including all isomers), straight-chain

15 or branched-chain pentanol (including all isomers),
straight-chain or branched-chain hexanol (including all
isomers), straight-chain or branched-chain heptanol
(including all isomers), straight-chain or branched-
chain octanol (including all isomers), straight-chain

20 or branched-chain nonanol (including all isomers),
straight-chain or branched-chain decanol (including all
isomers), straight-chain or branched-chain undecanol
(including all isomers), straight-chain or branched-
chain dodecanol (including all isomers), straight-chain

25 or branched-chain tridecanol (including all isomers),

straight-chain or branched-chain tetradecanol



atdbns; p and q may be the same or different integers and are
Adividually O to 30, preferably 0 to 20; and r is an integer of 1
to 20. 10 ' Al cohol s for the al cohol residue A include

al i phati c nonohydric al cohol s such as nethanol , et hanol ,

strai ght-chain or branched-chain propanal, _ (including all isoners),
strai ght-chain or branched- chai n” butanol (including all isoners),
straight-chain 15 or branched-chain pentanol (including all isoners),

strai ght - chai n( pic pi@nedesh T hoddndrexpnod thd gl ¢} rdldr branchd@oners),
strai ght-chain or branched-chain heptanol (including all isoners),
strai ght - chai nclpdibrpactedgecanol (ircdiudigstarmol i {anert 4)di ngrred ightsoner s)
straight-chain 20 or branched-chain nonanol (including all isoners),
st rai ght - chai nclodi i i eun ciesin clved relteinaid xddexdnli ngiredluding all soners),
strai ght-chain or branched-chain undecanol (including all isoners),
st r ai ght - chai niseomérahchetiraight-chaimior dodeoenad - chid inc |heai tayleddnol

i soners), straight-chain 25 or branched-chain tridecanol (including al
isomers) 5  (ineltudigmtakhal somer ) archizel gihtad ¢haia read duaisthed-

- 30 - (including all isoners), straight-chain or branched-

chai n pent adec@®in (?aeadRIFaRA B (17 fng akkkyqgmars), straigifin or

brapched. chal 1 feadee ol (AP SN Rdageanen LPOILp et oMt Cnar

strai ght -chai ny o DL NCNEkas nt-cn P! G5 AISEANCnALNcl LI
(including all isomers), straight-chain or branched-

10 chain henicosanol (including all isomers), straight-
chain or branched-chain docosanol (including all
isomers), straiéht—chain or branched-chain tricosanol
(including all isomers) and straight-chain or branched-
chain tetracosanol (including all isomers); diols such

15 as ethylene glycol,.1,3—propane diol, propylene glycol,

| 1,4-butane diol, 1,2-butane diol, Z-methyl-1,3~propane
diol, 1,5-pentane diol, neopentyl glycol, 1,86-hexane
diol, 2-ethyl-2-methyl-1,3-propane diol, 1,7-heptane
diol, 2-methyl-2-propyl-1,3-propane diol, 2,2-diethyl-

20 1,3-propane diol, 1,8-octane diol, 1,9-nonane diol,
1,10-decane diol, 1,11-undecan diol and 1,12-dodecan
diol; polyols including polyhydric alcohols such as
trimethylol ethane, trimethylol propane, trimethylol
.butane, di-(trimethylol propane), tri-(trimethylol

25 propane), pentaerythritol, di-(pentaerythritol), tri-
(pentaerythritol), glycerin, polyglycerin (glycerin

dimer to icosamer consisting of 2 to 20 glycerin



chain or branched-chai n nonadecanol (including all i soners),
strajight-chain or branched-chain icosanol (including all isoners),
straight-chain or branched- 10 chai n heni cosanol (including al

i somers), straight- chain or branched-chai n docosanol (i ncluding al
i soners), straight-chain or branched-chaigp tricosanol (1 ncl uding aII
isoners) and straight-chain or branched- chain tetracosano
(including all isoners); diols such 15 as ethylene glycol, 1, 3-propane
diol, propyl engogbe®ls), 1,3,5-beithibaneidhol sob2tbut aB6rdiiehn,
2—nethy| 1, 3- propane dio 1, 5- pentane diol, neopentyl glycol,

1, 6- hexane sorbditell - gd yekih- Zzoﬁﬁbh}éhté,,3aﬂbﬁ@@6$,dhﬁhbiioi'-, hept ane
diol, 2-nethyl-2-propyl-1,3-propane diol, 2,2-diethyl- 20 1, 3- propane
diol, 1,8-octarglditell, ahd9manndrteldi ahd saccharidé6- dachnasdkpllose,

1, 11-undecan diol and 1, 12-dodecan diol; polyols including
polyhydrlc al calrebs noseh agbose, rhamnnsehyEduceshanéructpﬁethyIoI pr opane,
trimet hyl ol but ane, (trimethyl ol opane), tri- trlnethylol 25
pr opane), 5pent8@#?@ﬁpﬁﬁolma@mﬂ§senﬁaéb9§ﬁn|?éﬂgobﬂﬁﬁﬂ, ma tose,

(pentaerythritol), %
i cosamer consi $6PAgLEPSE t §Te

- 31 - OIer. s 1, 3, 5-pent ane t orbhitol, sorbi
sovbiol - gl yoePrl Benguisgee. égﬁnPFSFlaihXbFFgﬁrlfled PEOARESE QRd
manni tol, and %igcharl es.su ar abi.nose, ribose,

rhanno;e, gl uc ° P ?8§§°%°1§ alt gEPSEPSEédeﬁanHBQe sor bose,
Ce!|0blose’-nah%%ﬁ?iglucos1de.

10 Preferable examples of alkylene groups

representing Rlo, Rll and R12 are methylene, ethylene

ycerin, 89|yglycer|n (glycerin dimer to
aép§@erﬁﬁcrose raffinose, gentianose

({including all isomers), propylene (including all
isomers) and butylene (including all isomers).

Preferable examples of R13 are alkyl, phenyl

5

15 and alkylphenyl groups by which are exemplified R™ and

R6 in the compounds represented by the general formula

(2).
Examples of polyvinyl ethers (d) mentioned
above are polyvinyl ether compounds which contain a
20 constituting unit represented by the following general
formula (5):
R14 Rlﬂ
I |
—C — O e (B)
I

|
R® O (RY0)R®
25



isomal tose, trehal ose, sucrose, raffinose, gentianose and

el ezitose, the partially etherified products of t hese pol yal cohol s
and sacchari des; and met hyl gl ucosi de. 10 Preferabl e
exanpl es of al kyl ene groups representing Rerr], ‘Rerr] and R err]
are nethyl ene, ethylene (includingsall isoners), propylene
¢including all I soners) and butylene (including all isoners).
Preferabl e exanples of R err] are al kyl, phenyl 15 and al kyl phenyl
groups by which are exespbiéigdrks, and R naideegonmoungier seps esent ed
by the general fornmula (2). Exanpl es of pol yvi nyl

ethers (d) nenitomedr a hydaboxebér egpolyVvhayingt heto cONporineis abomd
contain a 20 constituting unit represented by the foll ow ng general
formula (5): [end]may be identical.w{®) or2&ifferent from each other,

- 32 17 wherein Rlerr] Rerr] and Rerr] are each a
hydr ogen R™ at b arbavayendchy doecyrbem seeumgnavine 8l cte bbh at ons
and may be identical with or_ggfferent fromeach other, . err] is a
bi val ent Shydr ogarBen &Feup: havi ngs 12 tydpocarbon geewpynhaybng, 1 %r34 is a
hydr ocar bon grou having 1 to 20 carbon atons, k is the val ue whose
average val ue £2 pon atoms, k 1s the value whose average value is 0

14 18

to 10, R to R may be identical with or different

from each other_in every constituting unit, and wherein
in the cases where plural Rl70 are contained, R17O may
10 be identical with or different from each other.

R14, R15 16

and R are each a hydrogen atom or
a hydrocarbon group having 1 to 8 carbon atoms, and the
hydrocarbon group having 1 to 8 carbon atoms preferably
includes methyl, ethyl, n-propyl, isopropyl, butyl of

15 straight chain or branched chain type, pentyl of
straight chain or branched chain type, hexyl of
straight chain or branched chain type, heptyl of
straight chain or branched chain type and octyl of
straight chain or branched chain type. Among them, all

20 of Rl4, R15 and.R16

are more preferably hydrogen atoms.
Further, R17 is a bivalent hydrocarbon group
having 1 to 10 carbon atoms, and it preferably includes
methylene, straight-chain or branched-chain ethylene,
straight-chain or branched-chain propylene, straight-
25 chain or branched-chain butylene, straight-chain or

branched-chain pentylene, straight-chain or branched-

chain hexylene, straight-chain or branched-chain



10 10, Rerr] to Rerr] may be identical with or different from each
other in.every constituting unit, and wherein in the cases where
plural R err]O are contai ned, R[err]O may 10 be identical with or
different from each other. 14 15 16

Rlerr], Rerr] and Rerr] are each a hyggogen atom or a hydrocar bon
group having 1 to 8 carbon atons, and the hydr ocar bon group having 1
to 8 carbon atons preferably i ncl udes nethyl, ethyl, n-propyl,

i sopropyl, butibpeliede, stshigh@hbnghal 6robrRhaneheehstdi dctypenepentyl of
straight chain or branched chain type, hexyl of straight chain or

branched chai nstygeéghbephylinobr branchétirahghh sbayDeps &r agthetlghbain type
and octyl of straight chain or branched chain type. Anong them al
20 of R err{hakRheor] baadcRpdrchaanedevytepeecgeoubl y hydthgevastons.
Further, Rlerr] is a bivalen%7hydrocarbon group having 1 {0 10
carbon atons, #WhdretppuedaérBbl 9 anel gdrtained inpthéyhehecuker akgh®-chain
or branched- chai n et hyl ene, strai ght-chain or branched-chain

propyl enéd st r@aFhbe 1Q§ntlcéhaWhtbr05réhﬁﬁ@ﬁeﬁﬁafhoﬁu§?¢%n@ther

strai ght-chain or granched-chai n pentyl ene, straight-chain or

br anched- chain ﬁexyFﬁné hzdrarah OEhérﬂuBrh%Yéﬁﬁhédt%h%?n

- 33 - | t h b h tyl
straight-chaincﬁrgﬁgaggﬁ@ﬁscaglﬁ oﬂ§gﬁgggg}ygfﬂgﬁﬁ&?c 2 008k ﬂgpﬁ or

el e RE S BP B8R PebIE SR T g WAIFFE.P' oo 10 e
di fferent fronb&?ﬁgnoﬁgg&s, a straight-chain or branched-chain

10 alkenyl group having 2 to 20 carbon atoms, a cycloalkyl
group or an alkylcycloalkyl group each having 5 to 13
carbon atoms, an aryl group or an alkyl aryl group each
having 6 to 18 carbon atoms or an aryl alkyl group
having 7 to 19 carbon atoms.

15 The alkyl group of R18 includes methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, straight-chain or branched-chain pentyl,
straight—chain.or branched-chain hexyl, straight-chain
or branched-chain heptyl, straight-chain or branched-

20 chain octyl; straight—chéin or branched-chain nonyl,
straight-chain or branched-chain decyl, straight-chain
or branched-chain undecyl, straight-chain or branched-
chain dodecyl, straight-chain or branched-chain
tridecyl, straight—chain or branched-chain tetradecyl,

25 .straight—chain or branched-chain pentadecyl, straight-

chain or branched-chain hexadecyl, straight-chain or



Rlerr] is a hydrocarbon group having 1 to 20 carbon atons, and it
preferably includes a straight- chain or branched-chain al kyl group
having 1 to 20 carbon atons, a straight-chain or branched-chain 10
al kenyl group having 2 to 20 carbon atons, a cycl oal kyl group or an
al kyl cycl oal kyl group each having 5 tao 13, _ carbon atons, an aryl
group or an al kyl aryl group.each ‘%aving 6 to 18 carbon atons or an
aryl al kyl group having 7 to 19 carbon atons.

18 15 brandh®d ¥kyin dissaddcyR, dt¥d uges- dmiiylor eiditlched-
n- propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl,
strai ght - chai ncigd i Brédcdd@seghai it erght-chain or Vrargtdd-adigiim or
branched- chai n hexyl, straight-chain or branched-chain heptyl,
st rai ght - chai matade¢a@yhesitraPght-chdin rorodindnclstd-athghin clhigy lor

br anched- chai n nonyl, straight-chain ofg branched-chai n decyl,
strai ght-chain dfhéyrabikdred: cizoup metjdi:yq At udeghtvigiydin or

br anched- chai n dodecyl, straight-chain or branched-chain
tridecyl 5 stragPReRhhi ni QP IRReIEHed T Fehetehmidr\ar branched-chain
strai ght-chain or branched-chain pentadecyl, straight- chain or
br anched- chai rPhesatecytutadienyht -t iglhy-chain or branched-chain

- 34 - br anched- chai n hept.adecyl, straight-chain or branched-
chat n oot adecyPSBCHTB yit L ChAFG ST foh d2F SRR e Hegehaky |
straight-chain or br.a ed:chaiq)ico enyl group

of Rlerr] i ncl TR &n _gﬁ:,am 5o Ib%%(%}e%%fl?ha}js%pt}%)pteeﬁwl,’ s%-r&:z}lgql'u}fkt-—chai n or

branChed‘Chaerhain or branched-chain octenyl, straight-chain or

10 branched-chain nonenyl, straight-chain or branched-
chain decenyl, straight-chain or branched-chain
undecenyl, straight-chain or branched-chain dodecenyl,
straight-chain or branched-chain tridecenyl, straight-
chain or branched-chain tetradecenyl, straight-chain or

15 branched-chain pentadecenyl, straight-chain or
branched-chain hexadecenyl, straight-chain or branched-
chain heptadeceﬁyl, straight-chain or branched-chain
octadecenyl such as oleyl, straight-chain or branched-
chain nonadecenyl or straight—chain or branched-chain

20 icosenyl.

The cycloalkyl éroup of R18 includes
cyclopentyl, cyclohexyl or cycloheptyl. The
alkylcycloalkyi group includes methylcyclopentyl,
dimethylcyclopentyl (including all substituted

25 isomers), ethylcyclbpentyl (including all substituted
isomers), straight-chain or branched-chain

propylcyclopentyl (including all substituted isomers),



butenyl but adi enyl, straight-chain or branched-chain pent enyl ,
S(ra1ght .chain or branched chai n hexenyl, straight-chain or
branched-chai n heptenyl, straight- chai n or branched-chain octenyl,
straight-chain or 10 branched-chai n nonenyl, straight-chain or

br anched- chain decenyl, straightgghain or branched-chain
undecenyl, straight-chain or branched-chain dodecenyl,

strai ght-chain or branched-chain tridecenyl, straight- chain or

branched- Cha'”e%ﬁ&IﬂQ@H?PH&eléﬁéﬁtﬁﬁt(ﬁﬁ@lﬁﬁﬁﬁg dbl sutdenshedt chain

pent adecenyl, straight-chain or br anched- chai n hexadecenyl ,

strai ght - chai Ni &6mOF en¢hedime thylcy €hépéntiept pteerding xRl ght - chai n or

br anched- chai n oct adecenyl such as ol eyl, straight-chain or

br anched- subshhtutednibseneny) , odisthyl gt tahen ty br ( rahodied: ki n 20
I cosenyl . _ 18 The
cycl oal kyl grospbetiRitedntsomess), ethybdbheopentsyclepn@hiexyl or

cycl oheptyl. The al kyl cycl oal kyl group includes nethyl cycl opentyl,

di net hyl &ycl opémglu@mglwi/ ngulstitubed | iseeelrs Pb stra%@)am or

et hyl cycl opentyl (including all substituted soners),. strai ht-chain
or branched- chfgnched- Ch%%%p%T%9%1@@%#W%@y%19ﬂﬁ4ﬁﬂ}mﬁ%ﬂ?l i%

i somers),

ethylnethylcyc?%%%ﬁ%??tfgnb?%ﬂ?ﬁﬁ)al?t%%&%H?T?H%&P o braqggﬁ&”gsaln
i et byl cyc! opantoo (e R ST Rrfey Y (nolydthf ad b aiE S
ethyldinEthylCY§$£@?§}¥'dl—stralght—chaln or branched-chain
10 propylcyclopentyl (including all substituted isomers),
straight-chain or branched-chain
propylethylmethylcyclopentyl (including all substituted
isomers), methylcyclohexyl (including all substituted
isomers), dimethylecyclohexyl (including all substituted
15 | isomers), ethylcycloheXyl (including all substituted
isomers), straight—chain or branched-chain
propylcyclohexyl (including all substituted isomers),
ethylmethylcyclohexyl (including all substituted
isomers), trimethylcyclohexyl (including all
20 | substituted isomers), diethylcyclohexyl (including all
substituted isomers), ethyldimethylcyclohexyl
(including all substituted isomers), straight-chain or
5ranched—chain propylmethylcyclohexyl (including all
substituted isomers), straight-chain or branched-chain
25 propylethylcyclohexyl (including all substituted
isomers), di-straight-chain or branched-chain

propylcyclohexyl (including all substituted isomers),



5 (including all substituted isoners), straight-chain or

Bf anched-chai n propyl nmet hyl cycl opentyl (i ncluding all substituted
i soners), straight-chain or branched-chain propyl et hyl cycl opent yl
(including all substituted i somers), di-straight-chain or
branched-chain 10 propyl cycl opentyl 44 ncluding all substituted

i somers), strai ght-chain or branched-chain

propyl et hyl met hyl cycl opentyl (including all substituted i soners),

net hyl cycl ohexytr4i gt Ushdith abdt srasdiddi@thin i soners),
di met hyl cycl ohexyl (including all substituted 15 i soners),

et hyl cycl ohexyprdpyre tiey ge thy 1 SpdisdhdAasled including aigr Yubsstirtaitghd - chai n
or branched-chain propyl cycl ohexyl (including all substituted

i somers), isom¢hy] nmendmixcley ohaxgn t3(1 ncludiutireg |alslubsthgtittarted

i soners), trimethylcyclohexyl (including all 20 substituted isoners),

di et hyl cycl oheksomersit] udiimeithirlcyclohepubstinatuhing el s) |

et hyl di met hyl cycl ohexyl . (including all substituted isomners),

st rai ght Schai rS¥hstituted phgomaresit c Ry BsphabaR A iddiddneg @Hel udi ng

o oyttt Socroh AL B B U & D e
i ot el ant - chal o of  PEARCHSES PR e 1uaine. ATLRASNE SR 1 gl no @l
?It :12: gglt h;h:: Peﬁ%g{l?{ﬁﬁ%’;gfgﬁgptﬁsoﬁ"fier}(gj)ru,c’d)%g}]&glyll:yc bg%éelf)%%eod;?)r(]g: udi ng
al | SUbStitL“E¥%omers), trimethylcycloheptyl (including all
10 substituted isomers), diethylcycloheptyl (including all
substituted isomers), ethyldimethylcycloheptyl |
(including all substituted isomers), straight-chain or
branched-chain propylmethylcycloheptyl (including all
substituted isomers), straight-chain or branched-chain
15 propylethylcycloheptyl (including all substituted
isomers), di-straight-chain or branched-chain
propylcycloheptyl (including all substituted isomers)
or straight-chain or branched-chain
propylethylmethylcycloheptyl (including all substituted
20 isomers).

18 includes phenyl or

The aryl group of of R
naphthyl. The alkyl aryl group includes tolyl
(including all substituted isomers), xylyl (including
all substituted isomers), ethylphenyl (including all

25 substituted isomers), straight-chain or branched-chain

propylphenyl (including all substituted isomers),

ehtylmethylphenyl (including all substituted isomers),



i soners), dinethylcycloheptyl (including all 5 substituted isoners),
et'’hyl cycl.oheptyl (including all substituted isoners), straight-chain
or branched-chain propyl cycl oheptyl (including all substituted

i soners), et hyl met hyl cycl oheptyl (including all substituted

i somers), trimethylcycloheptyl (including;all 10 substituted isoners),
di et hyl cycl oheptyl (including all substituted isoners),

et hyl di met hyl cycl ohept yl (including all substituted isoners),

strai ght - chai ng@fmethylphBhgnCchedcthai Ag P4 PPYLERE YL EYEH Ohephyds | | ncl udi ng
al | substituted 1 sonmers), straight-chain or branched-chain 15

propyl et hyl cyckehepght-chachudingrahtheabshaint edtylphenyl spneeb)ding

di -strai ght-chain or branched-chain propyl cycl oheptyl (including al
substituted i samgrshbstitutedr isomarght - shaahght-chaiw hed- ehanched-

propyl et hyl met hyl cycl oheptyl (including all substituted 20 i soners).
The aryl groupcbéinfpRpprihethglpdesyphéhgtloding all sapsththitedhe al kyl
aryl group includes tolyl (including all substituted isoners), xylyl
(including @ isomarg)sudéethuilpbensbnbinyluding| phbnsubsthettedng all 25
substituted isoners), strajght-chain_or branched-chain propyl phenyl
(i ncluding al | 18OBS¥FY ut €§h¥ semethylphenyl ERRGIwdimg| $hknyl (i ncl uding
all substituted

i A 3 . . . - 7 -
F1 ot hyl phenyPUPFRCFHAPAG SPReEabs: FELTBRCFRERRASITL (1nclugingight. chain
or branChEd_Ch%ﬁﬂs%%%ﬁkgﬁegggmg%ggtugkpgight—chain or branched-chain

pentylphenyl (including all substituted isomers),

10 straight-chain or branched-chain hexylphenyl (including
all substituted isomers), étraight—chain or branched-
chain heptylphenyl (including all substituted isomers),
straight-chain 6r branched-chain octylphenyl (including
all substituted isomers), straight-chain or branched-

15 chain nonylphenyl (including all substituted isomers),
straight-chain or branched-chain decylphenyl (including
all substituted isomers), straight-chain or branched-
chain undecylphényl (including all substituted isomers)
or straight-chain or branched-chain dodecylphenyl

20 (including all substituted isomers). The aryl alkyl
group includes benzyl, methylbenzyl (including ail
substituted isomers), dimethylbenzyl (including all
éubstituted isomers), phenethyl, methylphenéthyl
(including all substituted isomers) or

25 diméthylphenethyl (including all substituted isomers).

The k represents the value whose average value

is 0 to 10.



all substituted isoners), straight-chain or branched- chain

propyl met-hyl phenyl (including all substituted 5 i soners),

di et hyl phenyl (including all substituted i soners),

et hyl di met hyl phenyl (i ncluding all substituted isoners),

t et ramet hyl phenyl (including all _ sgbstituted isomers),

strai ght-chain or branched-chain pentyl phenyl (including al
substituted isonmers), 10 strai ght -chai n or branched-chai n hexyl phenyl
(i ncl udi ng al | sghsgirttedoi pbPeasd  k Shai 9bt 1 &dwé reor Wwramched-

chai n heptyl phenyl (including all substituted isoners),

st rai ght - chai nea¢h bo ehehetin ctiaé nsagé yhgphedyl e (onahaig differemt |
substituted isomers), straight-chain or branched- 15 chai n nonyl phenyl
(i ncluding allfsobstéathtethesoierseyery conststutimhtumitai n or

br anched- chai n decyl phenyl (i ncluding all substituted isoners),
strai ght-chain or branchedther, polynwiinl utleeys pheed|igitilisidi ng al
substituted isomers) or straight-chain or branched-chain

dodecyl pRenyl imventi¢nnglseli hgchnde sedbYViny bdetboneeeypounte dricth gl kyl
group includes benzyl, nethylbenzyl (including all substituted

i soners), di mne2h§| seRR9Pedi Al lPHly eppolymers QIR RPRILHRFLT

h t hyl, t hyl ph hyl . including all substituted isaonmers) or
Dot Y ot Il SRGRCENO A TR irE uthe s tLOEThE bt Eipte a5 eed BT )

The k represenis the val ue.whose average.val ue ...1s 0 to. 10.
- 38 - tie ' 2ndfefy E"ﬁf“éf?]yﬁ %ﬁ%rﬁ}e a%?flith%‘f/htfégi%% i cal with
represented by the following general formula (8):

10

R19 R20
—«': — c':a— e (6)
1'221 Il{22
15 wherein ng to R22 are each a hydrogen atom or
a hydrocarbon group having 1 to 20 carbon atoms and may
be identical with or different from each other, and
wherein ng to R22 may be identical with or different
from each other in every constituting unit.
20 Said ng to R22 are each a hydrogen atom or a

hydrocarbon group having 1 to 20 carbon atoms, and the
hydrocarbon group having 1 to 20 carbon atoms
preferably includes the same group as one exemplified

18

in reference to the preferable group of R in the

25 general formula (5).



-each other in the sanme nol ecule or may be different from each ot her

Th every:constituting unit. Furt her, polyvinyl ethers used
inthis 5 i nvention al so include polyvinyl ether compounds which

are conposed of - bl ock copol ynmers or random copol yners each
containing the constituting unit represeggted by the general formula
-(5) and the constituting unit represented by the foll ow ng genera
formula (6): [err] 10 (6) 15 wherein R err]
to Rlerr] are each a hydneoe? %atemed2 may be adeydniesar Berngeaen having 1
to 20 carbon atoms and may be identical with or different from each
other, and  otherwier &he Hasie mollechier b Way be ddéferealt ®irbh or

di f f er ent fromeach other in every constituting unit. 20

Said R err] teadherothear dneastery lepdisegdm tahgmuad ta hydr ocar bon group
having 1 to 20 carbon atons, and the hydr ocarbon group having 1 to 20
carbon atons pr efier dloiry tivec pedey inyd sdivergr dsgdadnonéiexenplifi ed

in reference to the preferable group of Rerr] in the 25 gener al
formul a $5). invention, there is partlcularly no restrigdion with

Said Rerr] to g%PQaJ may he identical wth each ot her in the sane
nol ecul e or MEFSHE fioe POy merdmation degree of the constltutlng

unit represented by the general formula (5) and of the
constituting unit at need represented by the general
formule (6), however, the total polymerization degree

10 of the constituting unit represented by the general
formula (5) and that represented by the general formula
(6) may usually range from 1 to 200.

If the synthetic oil containing oxygen

described above_is jointly used, it may be incorporated

15 into a refrigerating machine o0il composition in any
desired blending ratio. However, it is possible to add
the synthetic 0il containing oxygen in the ratio of
preferably 50 parts by weight and less, more preferably
30 parts by weight and less, most preferably 20 parts

20 by weight and less, per 100 parts by weight of the
hydrocarbon oil.

The refrigerating machine oil of this
invention can be suitably used as a refrigerating
machine oil for a refrigerant containing a hydrocarbon

25 '~ without accompaniment of an additive. However, it is

also possible to use in the form of a refrigerating



each other in every constituting unit. As for the polyvinyl
ethers used in this 5 i nvention, there is particularly no restriction
W th respect to polynerization degree of the constituting

unit represented by the general formula (5) and of the constituting
unit at need represented by the general formula (6), however, the
t.otal polynerization degree 10 of the constituting unit represented by
t he general formula (5) and that represented by the general formula

(6) may Usum|mh£KHKE35fI”QJmﬁébf¥¥5n containing therdin i Dt hetic ol
cont ai ni ng oxygen descri bed above is jointly used, it may be

i ncorporated <dprious MAdciwds i Heraddud-d@chine oil conposition in any
desired blending ratio. However, it is possible to add the synthetic

oi | contai ni ng oxygen |mtﬁwrﬂ:iadum10f it is pdysftarabdy HRemRrEts by wei ght
and |l ess, nore preferably 30 parts by weight and | ess, nopst

prefer abI y 20 beadts od kindyofva gihoszﬂcbmess:ommurﬂcﬁ(smdtmcbwm ght of

t he hydr ocar bon oil . The refrigerati ng machi ne oi

of this 5 thevarrmup nceasi $el st e hospmyt Ias e faafs.i garigtiiag

machine oil for a refrigerant containing a hydrocarbon_ 25 W t hout
acconpani ment RFOHMQULT t¢€eTs HAWg sakt jf acidic Ahasmieddiidl e to use
in the form of a refrigeratjng - 40

- mac Hf $ie® ﬁi F5fh RRARRAG Iy K& fighyplgisphorous oy ous

additives as requi.r
qters in view of improving the refrigerating apparatus

in wear resistance and load resistance by the use of

10 thg refrigerating machine oil composition.

These phosphorus compounds are esters obtained
by a reaction between phosphoric acid or phosphorous
acid and an alkanol or polyether type alcohol, and are
also derivatives of said esters.

15 Examples of phosphoric esters are tributyl
phosphate, tripentyl phosphate, trihexyl phosphate,
triheptyl phosphate, trioctyl phosphate, trinonyl
phosphate, tridecyl phosphate, triundecyl phosphate,
tridodecyl phosﬁhate, tritridecyl phosphate,

20 tritetradecyl phosphate, tripentadecyl phosphate,
trihexadecyl phosphate, triheptadecyl phosphate,
trioctadecyl phosphate, trioleyl phosphate, triphenyl
phosphate, tricresyl phosphate, trixylyl phosphate,
cresyldiphenyl phosphate and xylyldiphenyl phosphate.

25 Examples of acidic phosphoric esters are
monobutyl acid phosphate, monopentyl acid phosphate,

monchexyl acid phosphate, moncheptyl acid phosphate,



In particular, it is possible to blend at . | east one kind of a
‘phosphorus conmpound sel ected from 5 the group consisting of phosphoric
esters, acidic phosphoric esters, am ne salt of acidic phosphoric
esters, chlorinated phosphoric esters and phosphorous esters in view
of inmproving the refrigerating apparatus;; - I n wear resistance and | oad
resi stance by the use of 10. the refrigerating machine oil conposition.
These phosphorus conpounds are esters obtained by a reaction between

phosphori ¢ acighiodias P Yshosphate ,2Gidhcahyan s ke pdlosPhap@l,yet her type
al cohol, and are al so derivatives of said esters. 15

Exanpl es of phaspiiydyl esdiet rspHatidumnoundecylpkesphahesphatesnt vl
phosphate, trihexyl phosphate, triheptyl phosphate, trioctyl

phosphat e, trimomdodecyl aqiibgyittephate, dendtmliesptiataeid ri undecyl
phosphat e, tridodecyl phosphate, tritridecyl phosphate, 20

tritetradecyl pitvcEpiadce, maoniqiEtrdEepil pwdsbiposphate,  tri hexadecyl
phosphate, triheptadecyl phosphate, trioctadecyl phosphate, triol eyl
phosphat B, trifgiEpgntadecyl ﬁﬁﬁébHHM%&Phﬁﬁwa&ﬁﬂohﬂﬂﬁﬁgﬂaﬂe?CﬂﬂixnyI
phosphat e, cresyl di phenyl phosphate and xyl yl di phenyl phosphate. 25
Exanpl es of adiMiPiHsspmtihaiadecydr @#cld phosphigdisut yonegcd ate,

tyl i d hat e, h | i d phosphat.e, noheptyl acid
monopentyl acid AP e, monodTH" %M a T ML HiBu MY Y 2!

acid phosphat %horrs%%oantoen,yldﬁcén%ﬁh%sc%%tp%osphate, dihexyl acid

phosphate, diheptyl acid phosphate, dioctyl acid

10 phosphate, dinonyl acid phosphate, didecyl acid
phosphate, diundecyl acid phosphate, didodecyl acid
phosphate, ditridecyl acid phosphate, ditetradecyl acid
phosphate, dipentadecyl acid phosphate, dioctadecyl
acid phosphate and dioleyl acid phosphate.

15 Examples of amine salts of acidic phosphoric
esters are methylamine, ethylamine, propylamine, |
butylamine, pentylamine, hexylamine, heptylamine,
octylamine, dimethylamine, diethylamine, dipropylamine,
dibutylamine, dipentylamine, dihexylamine,

20 diheptylamine, dioctylamine, trimethylamine,
triethylamine, tripropylamine, tributylamine,
tripentylamine, trihexylamine, triheptylamine and
trioctylamine of the acidic phosphoric ester.

Examples of chlorinated phosphoric esters are

25 tris-dichloropropyl phosphate, tris-chloroethyl
phosphate, tris-chlorophenyl phosphate and

polyoxyalkylene bis{di(chloroalkyl)] phosphate.



nonodecyl acid phosphate, nonoundecyl acid phosphate, nonododecy!
aci d: phosphate, nonotridecyl acid phosphat e, nonotetradecyl acid
phosphat e, 5 nonopent adecyl aci d phosphate, nonohexadecyl acid
phosphat e, nonohept adecyl acid phosphate, nobnooct adecyl acid
phosphat e, nonool eyl acid phosphate, di_bykbyl acid phosphat e,

di pentyl acid phosphate, dihexyl acid phosphat e, di heptyl acid
phosphate, dioctyl acid 10 phosphat e, di nonyl acid phosphate, didecyl

acid phexpighes GupiReyhoroud RRezpRabes didadetybhaeblite,
phosphate, ditridecyl acid phosphate, ditetradecyl acid phosphat e,
di pent adecyl aciiggntgIppliosphditect @d@exlyl phosphatied ghbhephtgie and di ol ey
aci d phosphate.” 15 Exanpl es of am ne salts of acidic
phosphoric . phospdtidres ariectetihyphasphd test iy hanmyide phpsppiltani ne,

but yl am ne, - pentyl am ne, hexyl am ne, heptyl am ne, octyl am ne,

di met hyl ami ne, ddideciyli aos@h idiepr diyngdeicya, Phosphltélbdﬂ?pdﬁﬁﬁé

di pentyl am ne, di hexyl am ne, = 20 di heptyl am ne, dioctyl am ne,
tr|nethylénlnePhOSPhthﬁ|QRQ%ﬂ%%ﬂPﬁ@SPPﬁ¢ﬁhoﬂ}PéﬁPﬁé phesBUd FRani ne,
tripentylamne, trihexylam ne, triheptylam ne and trioctyl am ne of
the acidic phogﬁﬁ6ﬁ§?1e§ﬁéﬁphlte’ tributyl PhEﬁQﬁﬁF@s & ieRP&¥inat ed

phosphoric esters are di chl

h
PPNl b oot o £¢%> rramed” SroBpRiR, P nRaISR Bhknna ten
pol yoxyal kyl en icsligh( SHRE83l0Y K 195N B8 spni e, tridecyl

phosphite, triundecyl phosphite, tridodecyl phosphite,
10 trioleyl phosphite, triphenyl phosphite and tricresyl
phosphite. 1t is also possible to use a mixture.of
these compounds.
These phosphorus compounds may be incorporated
in the refrigerating machine oil composition of this
15 invention in any desired blending ratio. However, it
is generally preferable to incorporate therein these
phosphorus compounds in the ratio of from 0.01 to 5.0
mass %, more preferably from 0.02 to 3.0 mass %, most
preferably 0.03 to 1.0 mass %, based on the total
20 amount of the refrigerating machine oil composition
(based on the total amount of the base o0il and the
whole additives). When the phosphorus compounds are
incorporated in the refrigerating machine oil
composition in too small blending ratio, there are a
25 few cases where they do not improve the refrigerating
apparatus in wear resistance and load resistance. On

the other hand when the phosphorus compounds are



Exanpl es of phosphorous esters are di butyl phosphite, di pentyl
ptrosphi t e, di hexyl phosphite, diheptyl phosphite, dioctyl phosphite,
di nonyl phosphite, di decyl phosphite, diundecyl phosphite, didodecyl
5 phosphi te, dioleyl phosphite, diphenyl phosphite, di cresyl
phosphite, tributyl phosphite, tripentyl,g _ phosphite, trihexyl
phosphite, triheptyl phosphite, trroctyl phosphite, trinonyl
phosphite, tridecyl phosphite, triundecyl phosphite, tridodecyl

phosphite, 10incofpbphe¥l pﬂO%@bl1§rgérbpbﬁayhgp99§pblt@héydcaﬁg@resyl
phosphite. It is also possible to use a m xture of t hese conpounds.

These phosphor ysuagepoundsoraynpetbnerpi Poiatedtion, evém i1heckefrigerating
machi ne oil conposition of this 15 i nvention in any desired bl endi ng

rati o. Howevephosbhorus compogaderaréyipcetponbtedt tni swal pobhéredihgrei n
t hese . phosphorus conmpounds in the ratio of from0.01 to 5.0

mass % nore pratéeabkheyroanOs02fiocidnOlymsspopventihe refrigeratimabl y
0.03to 1.0 nass % based on the total 20 anount of the refrigerating
machi ne di| coapparefva in wear(pasiégtancehandoledadaneshstafce hasbase oi
and the whol e additives). Wen the phosphorus conpounds are

i ncor por at ed |ﬁomﬂérﬁéfWF@BrﬁhﬁnﬁaﬁﬁcﬁhﬁéeOPply an HFgohpbsigendntn t oo
smal | bl endi ng, rat therS lre a w cases _where they do not

i nprove the re???gé?ﬁ?i Hged 1o a 56 5}§?H§t?ﬂgm%%?t?%s?%F%ﬁﬁ Cand!toad

resistance. On o o o hfig 0her hRRd phepthe, phosphors gompoungs. are

kinds of the phosphorus compounds jointly in the
10 refrigerating machine oil composition.

It is also possible to incorporate in the
refrigerating machine o0il composition of this invention
at least one kind of an epoxy compound selected from
the group consisting of:

15 (1) Phenylglycidyl ether type epoxy compounds,
(2) Alkylglycidyl ether type epoxy compounds,
(3) Glycidyl ester type epoxy compounds,
(4) Aryl oxirane compounds,
(5) Alkyl oxirane compounds,

20 (6) Alicyclic epoxy compounds,
(7) Epoxidized fatty monoesters,
(8) Epoxidized vegetable oils.

Examples of phenylglycidyl ether type epoxy
compounds (1) are phenylglycidyl ether and

25 alkylphenylglycidyl ether. The alkylphenylglycidyl
ether used herein may be one having 1 to 3 alkyl groups

each containing 1 to 13 carbon atoms, preferably one



incorporated in too large blending ratio, they cause sl udge.
Actording to this invention, even if the phosphorus conpounds are

i ncorporated in small bIendlng ratio, they can sufficiently inprove
the refrigerating 5 apparatus in wear resistance and | oad resistance
as conpared with the case where_ogfy-an HFC refrigerant has
been used in a refrigerating systemhitherto. It I s of course
possible, if required, to use at |east two ki nds of the phosphorus

conpounds j oi Midying éHe alllyl gF&lp i @eiedimthgrechidie @idamypastdnodn.
It is also possible to incorporate in the refrigerating machi ne oi

conposi tion ofEtdmplésvent $wch preferathléd esity yteers Tl yod i dyrll epihar £onpound
sel ected from the group consisting of: 15 (1) Phenyl gl yci dyl

et her type epoxye conpotntishenylglycid?) Sthkent gliy-coudist 1 ptdrerl g spet dypioxy
conpounds, (3) @ycidyl ester type epoxy conpounds, (4)
Aryl oxirane c@h@@ﬂnd@ec Dutylthﬁwlgﬂxgddxﬂu¢Ehﬁrcdhﬁﬁhnds 20 (6)
Alicyclic epoxy conmpounds (7) Epoxidized fatty npnoesters,

(8) Epoxiadi ze@W‘é‘Qle?%%‘P%l%lY%ldyl ether, pentyl@@w SFAh A yci dyl

et her type epox

ds ( are cid e her d 25
aIkyIphenylgly%gﬁ%}pﬁfW¥}gl %Y%I%9$ &%ﬁglgf&°1é %%ed
herein may be one ﬂﬁ%'nglé%%cléyfjkghegrcn%hylphenyléf%c1é§¥“é% ni ng 1to 13

car bon at ons,
and decylphenylglycidyl ether.

Examples of alkylglycidyl ether type epoxy
10 compounds {(2) are decylglycidyl ether, undecylglycidyl
ether, dodecylglycidyl ether, tridecylglycidyl ether,
tetradecylglycidyl ether, 2-ethylhexylglycidyl ether,
neopentylglycoldiglycidyl ether, trimethylolpropane
triglycidyl ether, pentaerythritol tetraglycidyl ether,
15 1,6-hexadiol diglycidyl ether, sorbitol polyglycidyl
ether, polyalkyleneglycol monoglycidyl ether and
polyalkyleneglycol diglycidyl ether.
Examples of glycidyl ester type epoxy
compounds (3) are phenylglycidyl ester, alkylglycidyl
20 ester and alken&lglycidyl ester. Preferable examples
thereof are glycidyl 2,2-dimethyloctanoate, glycidyl
benzoate, glycidyl acrylate and glycidyl methacrylate.
Examples of aryl oxirane compounds (4) are
1,2-epoxystyrene and alkyl-1,2-epoxystyrene.
25 Examples of alkyl oxirane compounds (5) are
1,2-epoxybutane, 1,2-epoxypentane, 1,2-epoxyhexane,

1,2-epoxyheptane, 1,2-epoxyoctane, 1,2-epoxynonane,



- 44 - havi ng one al kyl group containing 4 to 10 carbon atons.

Exanpl es of such preferabl e al kyl phenyl gl yci dyl ethers are

n- but yl phenyl gl yci dyl ether, i-butyl phenyl gl yci dyl et her,

sec- butyl phenyl gl yci dyl ether, tert- 5 but yl phenyl gl yci dyl et her,
pentyl phenyl gl yci dyl et her, hexyl pgenyl gl yci dyl et her,

hept yl phenyl gl yci dyl et her, octyl phenyl gl yci dyl ether,

nonyl phenyl gl yci dyl et her and decyl phenyl gl yci dyl et her.

Exanpl es of al kykgkpeksidkcahber 1t gpeporguydedne, toppeporgdédcane,
decyl gl yci dyl ether, undecyl gl yci dyl et her, dodecyl gl yci dyl et her,
tridecyl gl yci dyl, 2eepexytridecantet Ladeepbyyyetdyticebher, 1, 2-

2- et hyl hexyl gl yci dyl et her, neopent yl gl ycol di gl yci dyl et her

tri met hyl ol pr opapgypentadetannglyti dykpekhbexagenaner ylhE2rtol tetragl yci dyl
ether, 15 1, 6- hexadi ol diglycidyl ether, sorbitol polyglycidyl
et her, pol yal kgpersheptedeasnegl yc2dgposyvhetadagane, 1,2pol yal kyl enegl ycol
di gl yci dyl ether. _ Exanpl es of glycidyl ester type epoxy
conpounds® (3) SPEXFRERFA§LPEPdFRdeds & ePERRGEGPFRNBY] 20 ester and
al kenyl gl yci dyl ester. _Preferable exanples t her eof .ar | yci dyl
2, 2-di net hyl oct anoat e, 6?9@?3?? of aflgﬁﬁﬁiSa?B?xﬁl98?89Png§r§§gt%r3nd
gl yci dyl nethacryl o EX % Xi kape conpounds
0a S s 1853 SarsuegehsaeaRa eyt BRstestbpdhtiats 578
Exanpl es of al%ékx?égﬁieﬁeﬁgTRQQHQ§—é?l-@ﬁ?xgcycloh xanEPRX¥ DUk § L e ,
1, 2- epoxypent ane, , 2- epoxyhexane; , 2- epoxyhept ane,
1, 2- epoxyoct ang; st 322eBp¥%PeY_8NBhexylmethyl) adipate, exo-2,3-
10 epoxynorbornane, bis(3,4-epoxy-6-
methyleyclohexylmethyl) adipate, 2-(7-
oxabicyclo[4.1.0lhept-3-yl)-spiro(1l,3-dioxane-5,3"-
[7]oxabicyclo{4.1.0}) heptane, 4-(1'-methylepoxyethyl)-
1,2-epoxy-2-methylcyclohexane and 4-epoxyethyl-1,2-
15 époxycyclohexane.
Examples of epoxidized fatty monoesters (7)
are an ester formed by reacting an epoxidized fatty
acid having 12 to 20 carbon atoms with an alcohol
having 1 to 8 carbon atoms, phenol or an alkylphenol.
20 In particular, epoxystearates such as butyl, hexyl,
benzyl, cyclohexyl, methoxyethyl, phenyl and
butylphenyl esters of epoxystearic acid are preferred.
Examples of epoxidized vegetable oils (8) are
epoxy compounds of a vegetable oil such as soybean oil,
25 linseed 0il or cottonseed oil.

Among these epoxy compounds, the more

preferred ones are phenylglycidyl ether type epoxy



- 45 - 1, 2- epoxydecane, 1, 2-epoxyundecane, 1, 2-epoxydodecane,

152-epoxytri decane, 1, 2-epoxytetradecane, 1, 2- epoxypent adecane,

1, 2- epoxyhexadecane, 1, 2- epoxyhept adecane, 1, 2-epoxyoct adecane,

1, 2- 5 epoxynonadecane and 1, 2- epoxyei cosane. Exanpl es
of alicyclic epoxy conmpounds (6) are _ 4g -1, 2-epoxycycl ohexane,

1.-2- epoxycycl opent ane, 3, 4-

epoxycycl ohexyl met hyl - 3, 4- epoxycycl ohexane car boxyl at e,

bi s( 3, 4- epoxycyompbaxylsneihylc) dgdi patter expe2eBoxyl@ompoapdxynor bor nane,
bi-s(3, 4- epoxy- 6- met hyl cycl ohexyl net hyl ) adi pate, 2-(7-

oxabi cycl o[ 4. 1a0]ikgEilid- eppxypicompdbudddi andnepbxddized fatty

[ 7] oxabi cyclo[4.1.0]) heptane, 4-(1'-nethyl epoxyethyl)-

1, 2- epoxy- 2- nemioploepdiesharanerafé¢rsedpox fmphygl thep, phgnylglycidyl

epoxycyclohexane Exanpl es of epoxi dized fatty nonoesters
(7) ar e e&Regsttep ef GPOEY @Pmpéﬁéﬂﬁnenéngéﬁﬁxﬁaﬂzé&tﬁﬁt@VPG aci d
having 12 to 20 carbon atons wi th_an ving 1 to 8 carbon

atons, phenol &POXY 5PWFPHH€§0W1chQhenyﬂﬁlﬁﬁﬂgV&uF&Perepoxystearates such
butyl, h h th h | d
but yl phenyl exyF&Fﬂ@#e@ef&@@#&gwﬁﬁ%&&eexépg BLkPLElggtivy BEERYs 2"

Exanpl es of ep XIdIZ e etable oils (8) are epoxy conpounds of a
veget abl e oi | S&H Egnp5|f r fg linseed oil or cottonseed oil.

Among these epoxy Conpo§ﬂ%§e %?%Xgokgmpounds BS?fﬁ%r?ﬂc89ﬁﬁrg%3d in
phenyl gl yci dyl ether type epox
the refrigerating machine oil composition of the
1.0 invention in any desired blending ratio. However, it
is generally preferable to incorporate therein these
epoxy compounds in the ratio of from 0.1 to 5.0 mass %,
more preferably from 0.2 to 2.0 mass %, based on the
total amount of the refrigerating machine oil
15 composition (based on the total amount of the base o0il
and the whole additives). It is of course possible to
employ at least two kinds of these epoxy compounds
Jjointly.
When the epoxy compounds are added to the
20 refrigerating machine oil composition, they can capture
moisture contained in the refrigerating machine oil
cbmposition and in the refrigerant. When a hygroscépic
HFC refrigerant is used in a refrigerating system and a
synthetic 0il containing oxygen which is compatible
25 with the HFC refrigerant is used as a refrigerating

machine oil, in order to decrease the water content in



- 46 - conpounds, glycidyl ester type epoxy conpounds,

aticyclic epoxy compounds and epoxi di zed fatty nonoester are
preferred. Anpong them phenyl-glycidyl et her type epoxy conpounds and
gl ycidyl ester type 5 epoxy conpounds wi th phenyl gl yci dyl ether,

but yl phenyl gl yci dyl ether and al kyl gl yci glyl _esters bei ng the nost
preferred. These epoxy conpounds may be incorporated in

the refrigerating machine oil conposition of the 10 i nvention in any

desired bl endi gger ab¥pigerRYEHEr sybtem the ebp&xPeoSnpbhydPrigdes abéent o
i'ncor porate therein these epoxy conpounds in the ratio of fromO.1
to 5.0 mass %used as apsenpieleadd®iyitesm 0.2 to 2.0 mass % based on the
total amount of the refrigerating machine oil 15  conposition (based on
the total anount of theHbes¥ebi|accordingntiot beishbheentitioni viegye 1% is of
course possible to enpl oy at least two kinds of these epoxy
conmpounds useflopfit pyrefrigerant a hydrgpenbehchapbig ohkpbemds are
added to the 20 refrigerating machine oil conposition, they can capture
noi st ur e Tont allKEHCFROPhe1EES FhaBr BRehgofrabhe NG refrigeragy g sthdbn and
in the refrigerant. \Wen a Qgg£osco #c , HFC,refrigerant Is used in a
refrigerating )&t ¥atghqacgn 1n5§ EhEEfRIBPTaLnE FHF g 0kSgen which is
conpatible 25 with % e HFC refrigerant is, used as a refrigerating
machine of 1, i fusraEspblciperlc PhEFGERe' Bufir BhpRy FonSobhas Al
not essential additives. On the other hand, when the
phosphorus compounds and the epoxy compounds are used
10 jointly in the o0il composition, the deteriorated
compounds produced by the deterioration of the
phosphorus compounds in the refrigerating system are
likely to react. with the epoxy compounds to produce
sludge, therefore it is preferable not to add the epoxy
15 compounds in order to prevent the generation of sludge.
It is also possible, if required, to use
singly or jointly suitable conventional additives in
the refrigerating machine oil composition for the
purpose of improving the properties of the oil
20 composition of this invention. The suitable additives
include, anti-oxidants of a phenol type such as di-
tert-butyl-p-cresol and bisphenol A or of an amine type -
such as phenyl-«-naphthyl amine and N,N-di(2-naphthyl)-
p-phenylenediamine; anti-wear additives such as zinc
25 dithiophosphate; extreme pressure agents such as

chlorinated paraffin and sulfur compounds; an oiliness

improvers such as a fatty acid; antifoaming agents such



- 47 - the refrigerating systemthe epoxy conpounds have been
Uséd-as essential additives. However, according to this
invention there is used as a refrigerant a hydrocarbon havi ng a

| ower 5 hygroscopicity than that of the HFC refrigerant so that

the water content in the refrigerating_sygtemis sufficiently small
therefore the epoxy conpounds are not essential additives. On the
ot her hand, when the phosphorus conmpounds and the epoxy conpounds

are used 10 a4 @intilobneR tyhe @nlesGompasnt iaactikatdekesuenakhed

cofrpounds produced by the deterioration of the phosphor us conpounds
in the refrigebahizogdrdusioa®m;avdscosity linkeky inproeaet ; wpblrt peiagoxy
conpounds to produce sl udge, therefore it is preferable not to add
the epoxy 15 depressawtds amdodesrrigent-aiepershatgenerati on of sl udge.

It is also possible, if required, to use singly or jointly suitable
convent i onal additives Mhese addithgesefcprngeeareirndlirabhi addedl inopsesition

for the pose of inproving the properties of the oil 20
conposi ti®n ofrﬁﬁﬂ§ Cvd@t M@FS *TREAs diesshl 8radgreby&sd mass % gadude,
anti - oxi dants of a phenol O%Ee such as ¢resol and

bi sphenol A or 1§55an P&sefe ge total §H@Hn§s°5h§hﬁlrﬁgﬁéﬁﬁfﬁ§ﬂn§nlne and

d ht h 7 d "
A CR R e i e S L
Chlorlnated pary %Tfpgs%”%liubhﬁft%%”ma g%sadﬁﬁthllness i mprovers

such as a fatty ac antif oam ng a
The hydrocarbon refrigerants used in the

10 refrigerating machine together with the refrigerating
machine o0il composition (a lubricating oil for the
refrigerating machine) of this invention, include
specifically, alkane, cycloalkane, alkene and a mixture
of them, each having 1 to 6 carbon atoms, preferably 1

15 to 5 carbon atoms, more preferably 2 to 4 carbon atoms.
More specifically, the hydrocarbon refrigerants include
methane, ethylene, ethane, propylene, propane,
cyclopropane, butane, isobuténe, cyclobutane,
methylcyclopropane and a mixture of at least two kinds

20 of them. Among them, propane, butane, isobutane or a
mixture of them is preferable.

The refrigerants used in a refrigerating
machine together with the refrigefating machine oil
composition of this invention, include any kinds of

25 refrigerants as long as they comprise a hydrocarbon,
and they may further comprise a hydrofluorocarbon. The

hydrofluorocarbon (HFC) refrigerants include



- 48 - as silicone-type ones; netal inactivators such as

behzotri azol e; viscosity index inprovers; pour point depressants;
and det ergent-di spersants. _ These additives can generally be
added in the 5 ratio of 10 mass % and | ess, preferably 5 mass % and

| ess, based on the total anmount of the_rgfyigerating machi ne oi
conposition (based on the total anmount of the base oil and the whol e
addi tives). The hydrocarbon refrigerants used in the 10

refrigerating mBeitidTa dr@ridt®onMiialy itnize 1r afor isgeaabiond atoms, Mmachi ne oi |
conposition (a lubricating oil for the refrigerating machi ne) of
this inventionprefdrnatdy 1 to ZSpegibloncaltioms.al kane, cycl oal kane, al kene
and a m xture of them each having 1 to 6 carbon atons, preferably 1
15 to 5 carbon at ons Theot#(rrefferigieinan st d n4 lodebdd fauomremethane More
specifically, the hydrocarbon refrigerants include met hane,

et hyl ene, et haldFCGrddpyl divd f lmogemedhane (HFCop@)opilopaie 2-but ane,
i sobut ane, cycl obut ane, tHﬁ?ylcyclopropane and a m xture of at | east

two kindsb 20 tetgmfilmanoe thegey @FEMI3dopdnd, lo@drarafdgpuosatdage a

m xt ure of then1|s preferabl e refri rants used in a

refrigerating (HF 3ﬁ§8hlHeltagéFﬂgﬂuﬂﬁﬂ?qﬁ%Qeré#F gt ng Inrdchi ne o
CompoSIt 190 O AbdMSLED e IR B W Thr 2Ry gl SRR 2,25,
hydrof | uorocarban s Th8 creor. hydr of | uor ocarbon (HFC) refrigerants include
These refrigerants are properly selected in
10 accordance with use and performance thereof, and
preferable HFC refrigerants useful in this invention
are HFC-32 alone; HFC-23 alone; HFC-134a alone; HFC-125
alone; a mixture of HFC-134a/HFC-32 in a ratio of 60-
80 mass %/40-20 mass %; a mixture of HFC-32/HFC-125 in
15 a ratio of 40-70 mass %/60-30 mass %; a mixture of HFC-
125/HFC-143a in a ratio of 40-60 mass %/60-40 mass %; a
mixture of HFC-134a/HFC-32/HFC-125 in a ratio of 60
mass %/30 mass %/10 mass %; a mixture of HFC-134a/HFC-
32/HFC-125 in a ratio of 40-70 mass %/15-35 mass %/5-40
20  mass % and a mixture of HFC-125/HFC-134a/HFC-143a in a
ratio of 35-55 mass %/1-15 mass %/40-60 mass %.
More specifically, the HFC refrigerant
mixtures include a mixture of HFC-134a/HFC-32 in a
ratio of 70 mass %/30 mass %; a mixture of HFC-32/HFC-
25 125 in a ratio of 60 mass %/40 mass %; a mixture of
HFC-32/HFC-125 in a ratio of 50 mass %/50 mass %

(R410A; trade name: Genetron AZ-20, a product of



- 49 - hydr of | uor ocarbon having 1 to 3 carbon atons,

preferably 1 to 2 carbon atoms. The HFC refrigerants

i ncl ude di fl uor onet hane (HFC-32), trifluoronethane (HFC 23),
1,1,2,2- 5 tetrafl uoroet hane (HFC-134), 1,1,1, 2-tetrafl uoroethane
(HFCG-134a), 1,1, 1-trifluoroethane (HFG I¥ga), 1, 1- di f | uor oet hane
(HFC-152a) and a m xture of at |east two ki nds t hereof.

These refrigerants are properly selected in 10 accordance with use and
performance t herenda-Sighal Inc. Py &f efabher M@ o emU-9 a5safula in this
I’ nvention are HFC- 32 al one; HFC- 23 al one; HFC-134a al one; HFC 125

al one; a mxtwatid ¢FCGE I HPEY nassa % atR41 00 ; 8ade name :8GUSS

% 40-20 nass % a m xture of HFC 32/ HFC-125 in 15 ‘a ratio of 40-70 mass
% 60- 30 mass %ACL 0 xtarpradudFeT E. I. DarrHF@elM3andursaamat i o of 40-60
mass % 60-40 nass % a m xture of HFC 134a/ HFC-32/HFC-125 in a ratio
of 60 QIR Y B0; n el ogute s 310G - 12 MBRGIA 3 IFE 13dd/oHRE
32/HFC-125 in a ratio of 40-70 mass % 15-35 nmass % 5-40 20 mass % and a
mxture 8 HFEAIRHFEEATYDHEC-A4RPQT 7 trade namgy:j Gegpe g meds of 1- 15

nmass % 40- 60 mass % : . . Mire s ec‘ifica,llty, the HEC refrigerant
m xtures incl L&jé’%P&H‘i& Bl s Signgdac) i p pixture qfBEC-f 70 mass

(r)?dagg&?sz ?XWQ%%(#HFZQ}H%—CI%/}HFCQlSzaS in a12r5atiir2) %fr astd (I)na%fs 6360/1 ss %40
mass %/60 mass %; a mixture of HFC-32/HFC-125/HFC-134a
in a ratio of 23 mass %/25 mass %/52 mass % (R407C;

10 trade name: SUVA AC39000, a product of E. I. Dupont de
Nemours and Company); a mixture of HFC-32/HFC-125/HFC-
134a in the ratio of 25 mass %/15 mass %/60 mass %
(R407E) and a mixture of HFC-125/HFC-134a/HFC-143a in a
ratio of 44 mass %/4 mass %/52 mass % (R404A; trade

15 name: SUVA HP-62, a product of E. I. Dﬁpont de Nemours
and Company).

When the HFC refrigerant is incorporated in
the hydrocarbon refrigerant, the HFC refrigerant can be
incorporated in any desirable mixing ratio. However,

20 when a flame-retardant refrigerant is required, usually
the HFC/hydrocarbon refrigerant can be one in the ratio
of 50 to 97 mass %/50 to 3 mass %, preferably 70 to 95
mass %/30 to 5 mass %, most preferably 80 to 90 mass
%/20 to 10 mass %. In view of flame retardancy and

25 thermodynamic characteristics, the most preferable

HFC/hydrocarbon refrigerant can be HFC-32/propane,



HFC- 32/ HFC-125 in a ratio of 50 mass % 50 mass % (R410A; trade nane:

Genetron AZ-20, a product of - 50 -
Allied-Signal Inc.); a mxture of HFC-32/HFC-125 in a rati o of 45
mass %955 mass % (R410B; trade nane: SUVA AC9100, a product of E. I.
Dupont de Nenours and Conpany); _aJyi xture of HFC- 125/ HFC-143a in a

rati o of 5 50 mass % 50 nass @6(R§0 . trade nane: Genetron AZ-50,
a product of Allied-Signal Inc.); a mxture of HFC

32/ HFC- 125/ HFCHlAoid Gnkiy it 11 dbutRined 19f t3Q PSS o"h¥080 to 90MRRS Y450

mass % a m xture of HFC 32/ HFC- 125/ HFC- 134a in aratio of 23 nass
% 25 mass % 52 /s x01(0R4EE %.10 trade nane: SUVA AC9000, a product of
E. |. Dupont de Nermours and Conpany); a mxture of

HFC- 32/ HFC- 125/ HFC- The 34 igeratd ngatmaehdhe?Dimnseniosd tiess % 60 nass
% (R407E) and a m xture of HFC- 125/ HFC- 134a/ HFC-143a in a

rati o of 44 masscdrdl imes <O/t sy ebt(iRA04A; gemasallys presearte inSEVA

HP- 62, a product of E. |. Dupont de Nenours and Conpany).

When t he $IFC r agfafirggensat ing macdviger dmedhien form of whdlidr ocar bon
refrigerant, the HFC refrigerant can_be . incorporated in any
desirabl e ni xi FPPASIF1igodey shichhghe rged sgrptime pachiggneidefri ger ant
is required, usually . t he HFC/ hydrocarbon refrigerant can be one in

the ratio composjg iof §F MHFEbPEI dhe keds iger SPRFPY D 0 95
(r,mss %3-0 to 5 esié'ot/ﬂr %Dséf)g%rcefser atr)lltyio%oedt %b%Qrer.msﬁ‘he mixinoé?‘ %%tti% 10 mass
% In view of % QG 5T\ Sa e
of the refrigerating machine 0il composition to the '
10 refrigerant in this fluid composition may be optionally
determined, but is generally a ratio of 1 to 500 parts
by weight, of the refrigerating machine oil
composition, preferably 2 to 400 parts by weight, of
the refrigerating machine oil composition per 100 parts
15 by weight of the refrigerant.
Since the refrigerating machine oil
composition according to this invention is excellent in
electric properties and low in hygroscopicity, itiis
particularly suited for use in an air conditioner or a
20 refrigerator provided with a sealed compressor of a
reciprocating type or rotary type. This refrigerating
machine olil composition is also suited for use in an
air conditioner or dehumidifier for vehicles, a
freezer, a refrigerating chamber, an automatic vending
25 machine, a show-case or a cooling system for a chemical
| plant. This refrigerating machine oil composition is

also applicable to a compressor of a centrifugal type.



25 t her nodynam ¢ characteristics, the nost preferable

HFC/ hydr ocar bon refrigerant can be HFC 32/ propane,

- 51 - but ane and/or isobutane in the ratio of 80 to 90 nass %

/20 to 10 mass % The refrigerating machine oil conposition
according to this invention is general Lygpresent ina 5 refrigerating
machine in the formof a fluid conposition in which the
refrigerating machi ne oil conposition is mxed with the refrigerant
contai ni ng Examphe@shydrecasbandasoipairneieod BRampledhe ®bxibg ratio

of- the refrigerating machine oil conposition to the 10 refrigerant in
this fluid conposition mhysbén®ehitabal Will be fudehekrnerpllaihetl wsth
generally a ratio of 1 to 500 parts by weight, of the refrigerating
machi ne oi | refereampodiot ithe, fpildbeialgl Exampded0GngaCompbyandvght, of

the refrigerating machine oil conposition per 100 parts 15 by wei ght of
the refrigeranExamples. However,Siigcehphddr ber ngéedt thgtnébhsae oi

conposi tion according to this invention is excellent in el ectric
properti € andeFemPilEshpgeodedpilditepdeidt tpsrestrictpipt pRY| BARPesuthed for
use in an air conditiaoner .or .a 20, refrigerator provided with a seal ed
conpressor of &£¢oPe Of Liis,ig¥aentdgPrype or rotary type. This
refrigerating machi ne oil cqnposition is alsp suited for use in an
Lt conditioner or denuilis PRSP Partoydned 48, theBe Bxalip1EE, aRh

refrigerating ehanber ;30 BYLRIALLC 248 "¢h3%n in Table 1.

Using the base olils (refrigerating machine

10 0oils) shown in Table 1, the refrigerating machine oil
compositions of- the present invention and comparative
ones were prepared, and the oil compositions thus
obtained were each subjected to the following tests.

(Compatibility Tests)

15 In conformity with JIS K 2211 4.12, the tests
were conducted by incorporating 2.5 g of each of the
sample oils (refrigerating machine oils) into 22.5 g of
a refrigerant, both of which are shown in Tables 2 to 7
(oil content: ;O %), to see if the refrigerant and the

20 sample 0il would dissolve in each other, or if they
would be separated from each other or turned into a
white-turbid liquid, thereby to measure the lower limit
value (two-phase separation temperature) where the
refrigerant and the sample o0il start to be insoluble in

25 each other. These results are also shown in Tables 2
to 7.

(Evaluation Tests for lubricity)



25 machi ne, a show case or a cooling systemfor a chem cal pl ant .

Thi's  refrigerating machine oil conposition is al so applicable to a
conpressor of a centrifugal type. -
52 - Exanples 1 to 66 and Conparative Exanples 1 to 15

This invention will be further explaingdsgﬁgh reference to the
foll ow ng Exanpl es and Conparative Exanpl es. However, it should be
noted that these 5 exanples are not intended to restrict in any nanner
the scope of thigikAvVeRti 8Brasion tester in adN&£tRESEnOFESopsgd in

t hese Exanpl es and Conpar ative Exanples are shown in Table 1.

Usi ng the basererlsgbrghti sRbomhi N FRehi D¢ tAO r1ufd! EdmpbeVDibis TRGre 1,
the refrigerating machi ne oil conpositions of the present invention

and conparativehe refrigeeatiBgempcEpasedhiandatbesRown CONPDSbLiéoNs t hus
obt ai ned were each subjected to the follow ng tests.
(ConpatibilitytdetsBsywerdéSsubjected to anfrbafbom tyswi amddr StikKe 2211 4. 12,
the tests wer e conducted by incorporating 2.5 g of each of the
sanpl e 0ids (reondgélansngfrraehtnéempewtuneoozzlsog ©f test pemiod
refrigerant, both of which are shown in Tables 2 to 7 (oil content:
10 %, to see Pf PRe h@ﬂ?l@éﬂaﬁﬁsﬁnhoﬁﬁesz@ 96 KMppveebeinybiie dcastsol ve
in each other, or if woul d_be separated from each ot her or

turned into a iren dlﬁﬁ?t%nﬁuFBPH FFﬁﬁidva?ﬁ rBeYe t 85 faste LEARUT Buer
mt VR YO LE IO, PARR S P ORAL AL LN L COPCL ALY §F YHELE hSes
after the end of the test, averaging these values of
10 wear width. These results are also shown in Tables 8
to 13.
In Fig. 1, the numeral 1 represents a pressure
vessel; 2, a rotating shaft; 3, a fixed shaft (load);
4, atmosphere of a refrigerating machine oil
15 compositions and a refrigerant; 5, test pieces; 6, a
heater; 7, a vacuum line. Fig. 2 is a magnified view
of the test pieces and the number 8 shows vanes, 9
shows a disc and 10 shows 4R. Fig. 3 is a magnified
view of a vane and the term "4R" indicates that the
20 opposite side of the dented side is a curved surface

which has a radius of 4 mm.

25



refrigerant and the sanple oil start to be insoluble in 25 each ot her.

Thése results are also shown in Tables 2 to 7
(Eval uation Tests for lubricity) -
53 - Wth the abrasion tester in an atnosphere of a
refrigerant shown in Fig. 1, the fluid cogpositions for t he
refrigerating machi ne which are shown in Tables 8 to 13 were
subjected to a friction test under the 5 conditions of test
tenperature of 110 [err]C, test period of one hour and test |oad of
0.96 kN, wherein the cast i ron discs and tool steel vanes were used,
to measure the wear wdth of the center of each of three vanes
after the eng—of~The qesT] avjeraging tNEsSe val ges pr 19 Wegr at f.
These resul t s areJaIS( shpwn {i n Tablles t o] 13. In
Fig. 1, the nuger Iég repfesgqnes|aspresgusel = | = |vesse¢l; P, g4 rojati|ng
shaft; 3, a fli ged jshhafit (}oaq); , nogphef e of {a rkefrijgerpting
machi ne oi | 1§ cornpos Qicns and ja re¢frifgergnt; |5, t¢s® piedes;|6, |
heater; 7, alwvacu Hine. | FL g Z[TS |@ mggnifi eq vi pw | of |the}ltes}
pi eces and t Qegnunpb& {8 shaivg vapes,| 9 ' dhows a dijs& pnd |10 $hows 4R
Fig. 3is a rmgnifiqﬁ . vieyvof| & Vane|l and &hp term "“4R" i|ndi tat gs
that the 20| & oppeasijte pigld of {thel depted side i a cyred syrfage
whi ch has a 1 fi us) & 4inw1g | el 11T
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25 - 54 - Jerr] : -
557 - . ( NOTES) B: 1-decene ol i goner
C, Db E, F. These oils were each produced by distilling a m xture
of ‘nonoal kyl benzenes and 5 di al kyl benzenes whi ch had been prepared
from as raw materi al s, benzene_agg branched-chain ol efins
consi sting of propylene diners to octaners and having 6 to 24 carbon
atons, by reacting themin the presence of hydrof l uoric acid as an
al kyl ati ng cat ahpgts) 10 - G H These oils were produced by
di'stilling a m xture of nonoal kyl benzenes and di al kyl benzenes whi ch
had been prepared from Basiradecenkebilagemebenzene and products
obtai ned by transform ng n-paraffin having 9 to 18 carbon atons
separated from a kerosefie PraEti Bn ThEse oihsowaneokeathnpwpdhcadchyal yst,
by reacting themin the
. distilling a mixture of monoalkylbenzenes and
5 dialkylbenzenes which had been prepared from, as raw
materials, benzene and branched-chain olefins
consisting of propylene dimers to octamers and having 6
to 24 carbon atoms, by reacting them in the presence of
hydrofluoric acid as an alkylating catalyst.
10 G, H: These 0ils were produced by distilling a
mixture of monoalkylbenzenes and dialkylbenzenes which
had been prepared from, as raw materials, benzene and
products obtained by transforming n-paraffin having 9
to 18 carbon atoms separated from a kerosene fraction
15 into an olefin with a catalyst, by reacting them in the
presence of a hydrofluoric acid catalyst.
K, L, M: The contents of tricresyl phosphate
in these o0ils are all 1 mass % based on the total

amount of the refrigerating machine oils.

20

25



presence of a hydrofluoric acid catal yst. K, L, M The

25

contents, of tricresyl phosphate in these oils are all 1 nmass % based
on the total anount of the refrigerating machine oils. 20
25 - 56 -
Tabl e 2 sg Refrigerating
Ref ri ger ant Two- phase machi ne oi l
(mass % separation '
tenmp. ([err] O Example 5 1 A
propane=100 <30T a bl e 2 B
propane=100 <30 3 C
pr opane:100 RS igerating Refnger Two—phase
propane=100 hine oil (mass g separatio
pr opane=100 3 temp. («(j-l)l
pr opane=100 36 -+ <
propane=100 Example 30 - 8 H
pr Opane:igg 1 ‘ng 1Q propane=100 9 <30 E
pr opane= 9 =
propane=100 g 430 g pmpane_mn 11 <30 M
— ) propane=100 -1 <30
pr opane=100 430 __C}%rp Ex. 1
I pr opang=10¢ D Pfgpane= <80, J
pr opane=100 5 430 E propane=iffft o p| en&¥g ratfo of a
refrigerating maclhi nd oil |to.aF5 propane=100 ref¥erant} a
refrigerating machi nd oil |10 ndss % | propane=100 <30a reffigerant 90
mass % 8 i propane=190 <30
10 9 K propane=100 <30
10 L propane=100 <30
11 M propane=100 <30
Comp. Ex.
1 1 propane=100 <30
2 J propane=100 <30
Note: blending ratio of a refrigerating machine oil to a
15 refrigerant: a refrigerating machine oil 10 mass ¥
' /a refrigerant 90 mass X.
20



20 25 - 57 -

T~abl e 3 Refrigerating Refri ger ant
Two- phase ' machi ne oi | (mass %
separation
tenmp. ([err] O 5 ' Exanpl e_ 57 _ 12 A
n- but ane=100 <30 13 B
n- but ane=100 <30 14 C
n- but ane=100 <30 15 D
m-but ane=100 <30 1% E
n- but ane=100 <30 Table F
n- but ane=100 <30 18 G
n- but ane=100 <PRefrigerating Refrik8rant Two—phadd
n- but ane=100 <BOmatRine oil (ma0%) separatiok
n- but ane=100 <0 21 temp. (TC)
n- but ane=100 <B0 22 M
n- but ane=$00 Example <30 Conp. Ex. 3
| n- but and=10¢ A <3( n-butane=100 <40 J
n- but ane=100 13 <};0 B n-butane=Nit e: bl ehdiBhg ratji o of a
refrigerating macHi netdoil o a ¢ n—butane=100 reffkgerant:] a
refrigerating machli ngsoil 10 nmagps % n~butane=100 <@ refrji gerant 90
mass % 16 B n-butane=100 <30

17 F n-butane=100 <30

18 G n-butane=100 <30

19 i n-butane=100 <30

10 20 K n-butane=100 <30
Z1 L n—butane=100 <30
22 M n-butane=100 <30
Comp. Ex.
3 I n-butane=100 <30
4 J n-butane=100 <30
15 Note: blending ratio of a refrigerating machine oil to a

refrigerant: a refrigerating machine oil 10 mass %
/a refrigerant 90 mass %.

20

25



20 25 -
Tabl e 4 Refrigerating
Ref ri ger ant Two- phase machi ne oi |
(rmass % separation
tenmp. ([err] O 5 Examl &g - 23
A-. | - but ane=100 <30 24
B i - but ane=100 <30 25
C I - but ane=100 <30 26
I =but ane=100 <30 27 E
| - but ane=100 <30 T a b l e 298 F
i - but ane=100 <30 29 G
I - but ane=100 <30110- lv)
i - but ane=100 <3( Refrigerating Refrig ;nt Two-phase
i - but ane=100 <30 | ®achine oil (mas e; :e’para? n
i - but ane=100 <30 33 onp-
i - but ane=1®0 ExanpT&0 Conp. Ex.
° ! 23 | - byt a”ejﬁoo i-butane=100 <3 <30
6 J i - byt ane=]00 ] _an <30 15
Note: blending ratip of*a rdfrigelating| iU | to af <%0
refrigerant: a refrifer&ing jmachihe oil | iPuAzesld, <30
/a refrigerant 90 naps D i-butane=100 <30
217 B i-butane=100 <30
28 P i-butane=100 <30
29 G i-butane=100 <30
10 30 H i-butane=100 <30
1 K i-butane=100 <30
82 L i-butane=100 <130
33 M i-butane=100 <30
Comp. Ex.
5 1 i-butane=100 <30
] J i-butane=100 <30
15 Note: blending ratio of a refrigerating machine oil to a
refrigerant: a refrigerating machine oil 10 mass %
/a refrigerant 90 mass %.
20

25

58 -



20 25 . - 59 -
Tabl e 5 Refrigerating Refri ger ant
Two- phase machi ne oi | (mass %
separation
tenmp. ([err] O Example_ 5 . 34 A
HFC- 32/ pr opane=80/ 20 <30 35 B
HFC- 32/ pr opane=80/ 20 <30 36 C
HFC- 32/ pr opane=80/ 20 <30 37 D
HFC- 32/ pr opane=80/ 20 <30 38 E
HFC- 32/ pr opane=80/ 20" <30 39 F
HFC- 32/ Br oBane:80/ 20 <30 T &b le S G
HFC- 32/ pr opane=80/ 2Q <30..10 Al H
HPC- 32/ pr opane=80/ 0O <30 | Refrigerating Refidgerant Two—plase
EFC- 32/ pr opane=80/ §0 <30} machine oil (mas8 %) separafion
HFC- 32/ pr opane=80/ PO <30 44 tenp. \{'C)
HFC- 32/ pr &pane=80/ 0O <30 Conp. EX. 7
| HFC- 32/ prifgmle=8b/ 20 <30 8 J
HFC- 32/ pr opane=80/ 0 34<30 | 15 A BFC-3dprapane=§l/dhdi|rmg®t ati oj of a
refrigerating machinesbil tp a B HFC-32/propane=80/20 r df€3Qerany: a
refrigerating machineseil 1P masé % HPC-32/propane=80/20 | <3t refji gerant 90
mass % 20 37 D HFC-32/propane=80/20 | <30 :
38 . HFC-32/propane=80/20 <30
39 F HFC-32/propane=80/20 <30
40 G BFC-32/propane=80/20 <30
10 11 H HFC-32/propane=80/20 <30
42 K HFC-32/propane=80/20 <30
43 L HFC-32/propane=80/20 <30
44 M HFC-32/propane=80/20 <30
Comp. Ex.
1 I HFC-32/propane=80/20 <30
8 HFC-32/propane=80/20 <30
15 Note: blending ratio of a refrigerating machine oil to a
refrigerant: a refrigerating machine oil 10 mass %
/a refrigerant 90 mass %.
20

25
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T-a bl e
Ref i ger ant
(mass %
tenmp. ([err] O

6

HEC- 32/ n- but ane=80/ 20
- HFC- 32/ n- but ane=80/ 20
HFC- 32/ n- but ane=80/ 20
HFC- 32/ n- but ane=80/ 20

HFC- 32/ n- but ane=80/ 20

HFC- 32/ n- but ane=80/ 20

HFC- 32/ n- but ane=80/ 20

HFC- 32/ n- but ane=80/ 2Q

HFC- 32/ n- but ane=80/
HFC- 32/ n- but ane=80/

HFC- 32/ n- IBut ane=80/
9 |
J HFC- 32/ n-b

of a refrigerating

refrigerating machi

90 mass %

10

15

20

25

20

- 60 -
Refrigerating
Two- phase machi ne oi |
separation 5
: Exanpl egqy - 45 A
<30 46 B '

<30 47 C

<30 48 D

<30 49 E

<30 50 F
SO0 p e Se c

<20 53 K
4y <30 | Refrigerating Reffiderant Two-phase
PO~ <30 | machine oil (nf58 %) separhtion
PO <30 Conp. EX. teap. (°C)

HFC-B2/ n- but ane$80/ 20 <30 - 10
it BAeRlg0/ p0 <30 Notle: blenfling ratio
rachbne of | toda HFC-32/n~butane=80/20 | <3hfrj gérant: a
e @6 | 13“ massB% HFC-32/n-butane=80/20 | <3G ref§i ger ant

41 c HPFC-32/n-butane=80/20 ] <30
48 D HEPC-32/n-butane=80/20 | <30
49 E BRC-32/n-butane=80/20 | <30
50 P HFC-32/n-butane=80/20 |} <30
b1 G HFC-32/n—butane=80/20 | <30
52 H HAFC-32/n—butane=80/20 | <30
53 K HFC~32/n-butane=80/20 | <30
54 L HPC-32/n-butane=80/20 |} <30
55 M HFC-32/n-butane=80/20 § <30
Comp. Ex.
9 I HFC-32/n-butane=80/20 ] <30
10 J AFC-32/n~butane=80/20 | <30
Note: blending ratio of a refrigerating machine oil to a

- refrigerant: a refrigerating machine oil 10 mass %X
Ja refrigerant 90 mass %.



25 .

25 - 61 -
Fra, bl e 7 Refrigerating
Refri ger ant Two- phase machi ne oi |
(mass % separation _
‘tenp. ([err]C 5 _ Exanple_ g7 - 56 A
.HFC- 32/ i sobut ane=80/20 <30 57 B
HFC- 32/ i sobut ane=80/ 20 <30 58 C
HFC- 32/ i sobut ane=80/ 20 <30 59 D
HFC- 32/ i sobut ane=80/ 20 <30 60 E
HFC- 32/ i sobut ane=80/20 <30 T a b 1 e (617 F
HFC- 32/ i sobut ane=80/ 20 <30 62 G
HFC- 32/ i sobut ane=80/ 20 <3 . .
HFC- 32/ i sobut ane=80/ 20 <3 *§jjigcratine Rﬁgéﬁe%m :;gagffﬁn
HFC- 32/ i sobut ane=80/ 20 <3( temp. (IC)
HFC- 32/ i sobut ane=86+26- 66~ ——ivt
HFC- 32/ i sgbut ane= /E%hple<3q Conmp. EX. 11
| - HFG 32/ ijsobsg ane$80/ 208 <30 | HPC-32/isobutane=80/20 | X3¢ J
HFC- 32/ i sobut ane=80/ 28; <3( B BPC-32/isobutane=80/20 | <30 A
HFC- 32 53 >6Q 15 ¢ npc—sZ/isLéutane—so/zn <30 B
HFC- 32 59 240 HFC—32 <3 E
HFC- 32 s . >0 5 HFc—sz gt g ngs ratio of a
refrigerating mach'neoml tlo a- - Lsobutane= j2 r'gﬁerant: a
refrigerating machj nefbil 30 nask o | ¥FC-32/isobutane=80/20 | <30, [ otk gerant 90
mass % 20 2 G HFC-32/isobutane=80/20 | <30
63 H HFC-32/isobutane=80/20 | <30
10 64 K HFC-32/isobutane=80/20 | <30
65 L HRC~32/isobutane=80/20 | <30
66 M BRC-32/isobautane=80/20 | <380
Comp. Ex.
11 I HBFC-32/isobutane=80/20 | <30
12 ] HPC-32/isobutane=80/20 | <30
13 A HFC-32 >80
15 14 B HFC-32 >60
15 E HFC-32 >60
Note: blending ratio of a refrigerating machine oil to a
refrigerant: a refrigerating machine oil 10 mass %
/a refrigerant 90 mass %.
20



.25 - 62 -

~“Jabl e 8 : Refrigerating Refri ger ant
Wear width machi ne oi l (mass %
[err]m 5 Exanpl e 1 A
propane=100 160 - 82 - 2 B
propane=100 150 3 C
propane=100 170 4 D
pr opane=100 150 5 E
pr opane=100 160 6 F
pr opane=100 _ 140 7 - G
propane=100 150 1§ a b 1 e 83 H
pr opane=100 150 9 K
propane=100 : frigerating : Refrigeljagt Wear width |
propane=100 ' PDGsachine oil (mass Bl - C pw
propane=100 536 Eorp—b 1
I 5 pr opane31ffmple 46( 2 J
pr opane=100 ' 1 400 17 propane=hy €. bl endjgpg ratijo of a
refrigerating machfinegoil fo a g propane=100 r f1r5'bgeran$1: a
refrigerating nachi ne30i | ¥O mags % propane=100 170/ @ refirigerant 30
mass: % 20 25 '
4 D propane=100 150
5 E propane=100 160
6 F propane=100 140
7 G propane=100 . 150
o 8 H propane=100 _ 150
1 9 K propane=100 80
10 L propane=100 40
11 M propane=100 80
Comp. Ex.
1 1 propane=100 460
2 J propane=100 440
15 Note: blending ratio of a refrigerating machine oil to a
refrigerant: a refrigerating machine oil 70 mass %
/a refrigerant 30 mass %.
20

25



- 63 - Tabl e 9

Ref ri gerating Refri ger ant Wear wi dth
machi ne oi | (mass % [errlm 5
Exanpl e 12 A n- but ane=100
150 13 B. g3 - n- but ane=100 160
14 C n- but ane=100 150 15
D n- but ane=100 160 16 E
n- but ane=100 150 17 F
n=but ane=100 170 18 G
n- but ane=100 150 1 H
n- but ane=100 o F e le % K
n- but ane=100 waal s - T
n- but ane=100 @efrigerating Refrigepsnt Wear width M
n- but ane=100 gomachine oil - m3sp®) Ex. ) 3
I n- but aneg=100 440 4 J
n- but ane=500 Example 140 15 Note: blehding ratfo of a
refrigerating machi nelil tjo a A n-butane=100 rej Hlgerant} a
refrigerating machj netbil 40 mass % n-butane=100 160/ a refyigerant 30
mss % 2(}3 14 25 ¢ n-butane=100 150
15 D n-butane=100 160
16 E n~butane=100 1 150
17 F n-butane=100 170
18 G n-butane=100 150
19 i} n—butane=100 160
10 20 K n-butane=100 70
21 L n—butane=100 90
22 M n—butane=100 80
Comp. Ex.
3 I n~butane=100 440
4 J n-butane=100 430
15 Note: blending ratio of a refrigerating machine oil to a
refrigerant: a refrigerating machine oil 70 mass ¥%
/a refrigerant 30 mass ¥.
20
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- 64 - Table 10

RSFri gerating Refri ger ant Wear wi dth
machi ne oi | (mass % [errfm 5 Exanpl e
23 A I - but ane=100 160 24
B i - but ane=100 170 _ 44 - 25 C
i =~but ane=100 170 : 26 D -
i - but ane=100 150 27 E
I - but ane=100 160 - 28 F
i -but ane=100 160 29 G
| - but ane=100 170 30 H
i - but ane=100 150 i 2 1 e 31 O K
I - but ane=100 a0 32 I
i - but ane=100 10k frigerating Refrigerant Wear widvh
i - but ane=100 S@achine oil (@@ Ex. /3 } 5
I i - but an§=TOO" 260 9 J
i - but ane=500 . Bxample450 15 Note: blending rati$ of a
refrigerating mac:ti nasoil fo a A i-butane=100 refjriégerant ] a
refrigerating machi n@aoil 7O maBs % | i-butane=100 - f116a refyigerant 30
mass % 20 25 25 ¢ i-butane=100 170

26 D i-butane=100 150

21 B i-butane=100 160

28 F i-butane=100 160

29 G i-butane=100 170

30 H i-butane=100 150

10 31 K i-butane=100 50
32 L i-butane=100 100
33 M i-butane=100 80
Comp. Ex.
5 1 i-butane=100 460
6 J i-butane=100 450
15 - Note: blending ratio of a refrigerating machine oil to a

refrigerant: a refrigerating machine oil 70 mass %
/a refrigerant 30 mass %.
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< 65 - Tabl e 11
Refrigerating Refri ger ant Wear wi dth
machi ne oi | (mass % [err]m Exanpl e
34 . A HFC- 32/ pr opane=80/ 20 140 35
B . HFC- 32/ pr opane=80/ 20 120 _ 65 - 36 C
HFC- 32/ pr opane=80/ 20 120 37 D
HFC- 32/ pr opane=80/ 20 130 38 E
HFC- 32/ pr opane=80/ 20 120 39 F
HFC- 32/ pr opane=80/ 20 140 40 G
HFC- 32/ pr opane=80/ 20 130 10 41 H
HFC- 32/ propane=80/20 150 T a b 1l e42 1 1 K
HFC- 32/ pr opane=80/ 20 100 43 L
S A S S Doy e c ey P v IR
| HEC- 32/ pr hpane=an/> @M, gl s g *® 3
HFC- 32/ pr 6panez80/_2q;xam1%80 15 Note: bl endijng ratiof of a
refrigerating machjneg,pil tjo a , HFC-32/propane=80/20 eﬂrlh(gerant | a
refrigerating mach nesgl | 70 masg % HPC-32/ _80 ‘{a reffigerant 30
mass % 20 o5 propane=80/20 12
36 C HPC-32/propane=80/20 120
317 D HFC-32/propane=80/20 130
38 B HFC-32/propane=80/20 120
39 F HFC-32Z/propane=80/20 140
40 G . HFC-32/propane=80/20 130
10 41 B HFC-32/propane=80/20 150
42 X HFC-32/propane=80/20 100
43 L HFC-32/propane=80/20 %0
44 M HPFC~32/propane=30/20 90
Comp. Ex.
1 I HFC-32/propane=80/20 400
8 J AFC-82/propane=80/20 | 380
15 Note: blending ratio of a refrigerating machine oil to a
refrigerant: a refrigerating machine oil 70 mass % .
/a refrigerant 30 mass %.
20
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- 66 - Tabl e 12
Retf ri gerating Refri ger ant Wear wi dth
machi ne oi | (mass % [err]m Exanpl e
45 A HFC- 32/ n- but ane=80/ 20 120 46
B HFC- 32/ n- but ane=80/20 130 _ gg - 47 C
HFC- 32/ n- but ane=80/ 20 130 48 D
HFC- 32/ n- but ane=80/ 20 120 49 E
HFC- 32/ n- but ane=80/ 20 140 50 F
HFC- 32/ n- but ane=80/ 20 130 51 G
HFC- 32/ n- but ane=80/ 20 120 10 52 H
HFC- 32/ n- but ane=80/ 20 120 T a b 1 e 531 2 K
HFC- 32/ n- but ane=80/ 20 80 54 L
HFC- 32/ n- but ane=80/20 90 . R
HFC- 32/ n-but ane=80/|20 100 | cocirortert® c‘&gxb"fé‘%‘”&'F 'ea',',liﬁdth 9
I HFC- 32/ ntbut-are=8p~~26—44-0- ;Le J
HFC- 32/ n- But ane=80/2@xamp¥e20} 15 Note: blendjng ratiq of a
refrigerating machilne gil tp a 4 BFC-32/n-butane=80/26T Y i29erant ;} a
refrigerating machijne 4‘3i | 79 masg % HPC-32/n-butane=80/20 13lua refnigerant 30
mass % 20 A7 5 ¢ HFC-32/n-butane=80/20 | 130
48 D HPC-32/n-butanc=80/20 | 120
49 B HFC-32/n~butane=80/20 | 140
50 F HPFC-32/n-butane=80/20 | 130
51 G HPC-32/n-butane=80/20 | 120
10 52 H HFC-32/n-butane=80/20 | 120
53 K BFC-32/n—butane=80/20 80
54 L HFC-32/n-butane=80/20 90
55 M HFC-32/n-butane=80/20 | 100
Comp. Ex.
9 1 HRFC-32/n-butane=80/20 | 410
10 J HPC-32/n—butane=80/20 {420
15 Note: blending ratio of a refrigerating machine oil to a
refrigerant: a refrigerating machine oil 70 mass %
/a refrigerant 30 mass %.
20
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- 67 - _ Tabl e 13
“Refrigerating Refri ger ant Wear wi dth
machi ne: oi | (rmass % [err]m 5 Exanpl e
56 A HFC- 32/ i sobut ane=80/20 130 57
B HFC- 32/ i sobut ane=80/20 150 4, _ 58 C
HFC- 32/i sobut ane=80/20 120 59 D
HFC- 32/ i sobut ane=80/20 120 60 E
HFC- 32/ i sobut ane=80/ 20 140 61 F
HEC- 32/ i sobut ane=80/20 150 62 G
- HPC- 32/ 1 sobut ane=80/20 140 63 H
HFC- 32/ i sobut ane=80/20 130 10 ¥ & b 1 e g1 3 K
HFC- 32/ i sobut ane=8Q/20 110 65 |
HFC- 32/ i sobut ane=8¢/ 20 90 | Refrigerating ReBFigerant Wear Width
HFC- 32/ 1 sobut ane=8Q/ 20 100} machine oil {oxss. B)EX. £m 11
I ' HFC- 32/ i sobutarme=por 20350 4 J
HFC- 32/ i sgbut ane=8(/ BXamp1890 13 A
HFC- 32 56120 A APC-32/isdbditane=30/20 1130 B
HFC- 32 57150 5 HPC-32/is6butane=80/20 | 150 E :
HFC-32 1 ss 13p c HFC-32/1560u8ane=d0y/RNPI290 ratijo of a
refrigerating machiine @il tp a HFC-32/isobutane=80/% f{pgerant: a
ggf ri geroatl ng machijne ol |79 nmasg % HPC-32/isobutane=80,/20 140/ a reffri gerant
mass % 20 P5 . _ - 68
_ | ndustri al '&dpl i chbil ItFy HFC—SZ/lsobutane—aﬂ/ZO 150
62 . G HFC-32/isobutane=80/20 | 140
63 H HFC~32/isobutane=80/20 | 130
10 64 | HPC-32/isobutane=80/20 | 110
65 L HFC-32/isobutane=80/20 | 90
66 M APC-32/isobutane=80/20 | 100
Comp. Ex.
11 I HPC-32/isobutane=80/20 | 350
12 J HFC-32/isobutane=80/20 | 390
13 A RFC-32 120
5 14 B HPFC-32 150
1 1% E HPC-32 130
Note: blending ratio of a refrigerating machine oil to a
refrigerant: a refrigerating machine oil 70 mass %
/a refrigerant 30 mass %.
20



As mentioned above, the refrigerating nmachine oi | conposition of

tH’'s-i nvention has better conpatibility with a refrigerant
containing a 5 hydrocarbon than that with an HFC refrigerant, and the
fluid conposition for a refrigerating machine of this i nvention '
conprising the afore-nentioned refrige[gq&g_ whi ch contains the

hydr ocar bon and the afore-nenti oned refrigerating machi ne oi
conposition has an excellent 10 | ubricity conpared with a fluid
conposi ti on whi SHOESi in a hydrocarbon oil. 15

50 e £l ial Agg%é%ﬁbfi&*f‘ CLAI VS

As mentioned above, the refrigerating machine
0il composition of this invention has better
compatibility with a refrigerant containing a

5 hydrocarbon than that with an HFC refrigerant, and the
fluid composition for a refrigerating machine of this
invention comprising the afore-mentioned refrigerant
which contains the hydrocarbon and the afore-mentioned
refrigerating méchine 0il composition has an excellent

10 lubricity compared with a fluid composition which does

not contain a hydrocarbon oil.
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1. Arefrigerating machi ne oil conposi tion for use with a
refrigerant containi ng a hydrocarbon, 5 whi ch conprises a hydrocarbon
oil" as d base oil. 2. The refrigerating machi ne oi

conposi ti on ““lmmmﬂlwnmgm claiml, wherein said hydrocarbon oil is a

m neral oil. ! The ref[igﬁrgting machi ne oil conposition

16 according*to‘cl'aif 1, wherei n sai d hydrocarbon oil is an

ol efin polyner. . 4. The refrigerating nachine oil conposition

according to claim1, wherein said hydgpgaggon oil is a napht hal ene

compound. -15 5. The refrigerating machine oil conposition

according to claim1l, wherein said hydrocarbon oil is an

al kyl benzene oil . - 6. The refrigerating machi ne oi

conposi tion accondi ng trefeligemtinphesehinsaddl coompssitoonf urt her

20 ¢° conprises a synthetic oil containing oxygen. 7. The

refrigerating faehuse wikhcanpesrigenant contatnbngi aghydrcetarbo, wherein

sai d conposition further conpri ses a phosphorus conpound.

8. A fluigl conpbhéchi oompoisaseai hydro2drbonreilti geratbagenathi ne, which

conpri-ses: (1) a refrigerant containing a hydrocarbon; and

- 70 - - (BlF) Ehhydebrigbvatiegrihgehinengl nehipesbrion
according to claim 1, wherein said hydrocarbon oil is a
mineral oil.

3. The refrigerating machine oil composition

10 according to claim 1, wherein said hydrocarbon oil is
an olefin polymer.

4. The refrigerating machine oil composition
according to cléim 1, wherein said hydrocarbon oil is a
naphthalene compound.

15 5. The refrigerating machine oil composition
according to claim 1, wherein said hydrocarbon oil is
an alkylbenzene oil.

6. The refrigerating machine oil composition
according to claim 1, wherein said composition further

20 comprises a synthetic oil containing oxygen.

7. The refrigerating machine oil composition
according to claim 1, wherein said composition further
comprises a phosphorus compound.

8. A fluid composition for use in a

25 refrigerating machine, which comprises:

(I) a refrigerant containing a hydrocarbon; and



composi °Hllllll lﬂlﬂ lllll Ilﬁl Il "
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(II) a hydrocarbon refrigerating machine oil

composition.
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