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D4172. The ehg3l rd foPdbteRrhinih@pouPyiint is dedcnd inisTMD-9%0 at 1200 RPM was
puton the stemb .nsamo”mw théte LI6ERR LisiRFstobdbylroferiing to@he dxbifilds@ad ontrdidWehich follow:
refrigesant HF-134a or CFC- 12, was bubbled through a Teflon [err] capillary
tube into EkenpethACINt at the rate of 0.02 standard [err] (standard cu.
ft.)/hr to provide one atnosphere of pressure of refrigerant gas over the
1 ubri cant andrhisexamplesepragents thelbestmods Rnowhfor rrepating and using the préferved HFC oll, L.e., the poly-
merization product of R-(CH,) CH=CHj,, with HFC-134a in compression refrlgeratlon i
50 Specifically, this HFC oil was prepared by adding 100 grams of the R (CH;) GH=CH, t6 & reacﬁdn vessal _
The vessel was heated to 110°C and sparged with nitrogen for 1 hour. The spérging apparatus was:removed
and replaced by a nitrogen head. To the solution in the reaction vessel was added:12.5 grams of t-butyl-per-
oxyisopropylcarbonate (75% solution in mineral spirits) in one portion. The solution-was then heated at:110°C
for about 18 hours. The reaction was monitored by 1H NMR until the olefin peaks:between sigma § and 6 ppm
85 disappeared. The vessel was cooled, equipped for vacuum distillation and the volatiles removed at a pot tem-
‘perature of 80°C and a pressure of 10 torr. The resulting 90-100 grams of yellow llquld was analyzed to be the
aforementioned polymerization product Ry (CHz) CH=CHa. . oo




‘.
i, i

b: Fal ex Pin/V-Block Load-to-Failure Test The procedure i s described fully
in ASTM D3233. The V-Bl ock was nmade of AlISI C 1137 steel (HRC-20 to:15

24 hardness, 12.7 to 25.4 x [err] m gpobspaiPefi Cr oi nches) surface finish.
The test pin was nade of AISI 3135 steel (HRB-87 to 91 hardness, 12.7 to
25.4 x [err]m (5 to 10 m croinches) surface finish). These tests were run
with refrigerant gas bubbling through pll as in the "Four-ball War
Test". 4. Viscosity and Viscosity Slo %%23 Viscosity is a property that
defines a fluid' s resistance to shear xe. it |Is expressed in terns of
ab- solute viscosity, kinematic viscosity or Saybolt Seconds Universal
viscosity (SSU), depending on the nethod by which it is determned. .
Conver si on yrefR, SN0 [err]/s (centistokes) can be readily nmade from

t abl es contaau9edal1oa,ﬁﬁ.Tdug,[(5m50%,bm%)|t is necessary to know the density to
convert i Nenp-NMR\spéct O bikalysls Of tB& product reviaR@thii the SHemeAShitty of thetdriing@kateribl AR-
oi | s are saippeardd akid &bros niutipldt i@ Etme ot heirddubt TR startRgMatethi, gave YELFGIIBWIAG spectral
st andar di z didesv6.8 €DB {m, 1H) 5:8 elcas(m{ 2H); 3.05Gdibletof tiplets, 2HSBPO HE,L)-<BIPHY). Thiyproduatgaie/
decr eases apraad ewltiplenbetwaen A:.c- (.9 ppmaR sealysisaimvel! alisorbarsesat 3850t PRS0 T RH=CH) med
decr eases. (Wm@lml‘ MWS HP doet (@Ecstretching) c1SGit- IWMR showb deverl pesics for the produt imthe s

repr esem eda m tp 4@jpriy but tireriy a elegn absepel ofithe Po resropding1ty the Gtarting monomer
where v (WE' ’P"c § P%d' 8¢ pyprage E'P'P‘}"}% WQ'Q',"SV?S rmined '!YHGP‘WEB?H QH'F'Q'“""Y to
t enper at ur &° tants o is rel ati onship

baS| . fg{rt\nsﬂweuaﬂ VE g E Va&w qu 'ﬂsﬁﬂWaﬁ?cF P‘ﬁ’f"t"'élg
,p| ot is*ap rolB slo eg(ﬁ% f us 12! a % nifg, 1 mg[}spour
B '?é?s% er\]vlt

hhnqgeneou an 100 e&’i‘
change 1 n ¥wé’r£‘f09h m%%@ﬁ Gt least! S
ratio is Eov Gréthdheate%p@:@ﬂ}é%n ifeRE sdivbi iﬁf'ﬁ"

Oil's. 4G %p d@ive imriRb Righ N6R6siRiol rdisad faGkthm i sCIBMYy kﬁﬁﬂ%ﬁtﬁuﬁ\&@ & 85-EEsVN) QU
be abl e t 0 ADBA¥G FrbdubibEth SHaEdr chamecammepﬁrtﬂsehwcetcrche IS0 QbhhpictdlBifliecibié Yom
procedur e f4ue tol3tas ks HRCIH) mapbe uspdintdichangedbiy Sdompreskor refrigerdidh.D- 97. The
“invention w | bthiteomnereialor develbpmentatkals, shizh erelaigscritdan the Bahtrdl Exéarliptes X Tabies Ehd AN d
cont r ol s wieck the feglsited wolubify (Eompleel niscbilitifGmCi O° to ING°E) te kearpéptabledybrianis ik sutdnivtive
best ek |eitoenditioning. Fableidncluries theBlnise® A@S tdphthpnicdnd VM 0BNF@raffinic oils curentlytueed
pol y- mer i mih CEE-1pinautgmetive dir-pandiigningni t h HFC- 134a i n conpr essi on _

ref ri ger at i onThedbricity '93“'5 ithej HF& ol f this jgkasmplees regapurerhy the ‘Epnbaltivegy rﬁ'g:
100 grans oFFa'GP"Hé"’I’ré'P load-to-failyre testarq sugynarjzed inciablesii} and X aleng with otherQlis,The HF Gl

ferr] and gg;fg? by wEhghsPhi e f“"rPG[fi’f'"""ﬂ'Fé‘“%'ﬂtQY e e wmavg air-
34 ig oil s@fa

rermved an a nltr?_.g_e e o Iut i on. |n t e r
hev s in
é e -s

vessel was 5’5
at 110C forc@ figﬁﬂcﬁ%ﬁﬁ unqﬁiféa he

solution i
ol efin ybeaks ween Sl gma ana n‘é ppm 55 d| sappeared. The vessel was

cooked, equ JHHC of foldMBr/BHt A WAnki ool of vol atil es renoved at a pot
tem peratdre o €rr] and a pressure o orr. The resulting 90-100
granms of yel |1 ekanipll ifvolkBsSprépanng)and GeiigMFBIIS thet arl copahwiariti.e.01he Bopdlyinatization b4 On
pr Od uct [ acts df R-CH=CHEBndn(B,CCHECE] wiHE-134a in compression refrigeration.
45 Specifically, the copolymer HFC olls were prepared by adding 70-95 grams of R-CH=CH, and 30-5 grams
of butyl vinyl ether to a reaction vessel, and then repeating the procedure of Example 4.
1H-NMR spectrum analysis of the product revealed that the chemical shifts corresponding to the olefinic
protons, 6.5 - 5.0 ppm, disappeared and broad peaks appeared between 3.0 - 1.0 ppm in the spactra. The
13C NMR showed peaks for the products between 123 and 18 ppm. Also, the starting olefin peaks for Ry
80  CH=CH, were gone, i.8., 127 (triplet) and 126 (tnplet) ppm. The IR shows absorbances at 3000 - 2850 cm-!
(CH, stretching); 1400 -~ 1000 cm-1 {(CF, stretching).
The range of oil viscosities and the solubilities of these oils in HFC-134a are summarized in Table V1. The
acceptable composition range for butyl vinyl ether in-the copolymer Is about 1 to 30 wt. %, the preferred range
is about 1 to 10 wt. %.
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Example 3 - HFC Oil Blends with Other Oils

HFC oils of different viscosities may be blended to adjust for a variety of intermediate viscosities. AnHFC
oil may also be blended with other olls to obtain a specific viscosity as well, especially if the second oil is also'



mheré [err] = [érr] and y = 6,8,10 and higher (60% 30% 10% 10 1
H NVR spectrum anal ysis of the product reveal ed that the chem.cal shifts of
the starting material dis- appearedggighedqPppad multiplet was forned for

t he product. The startlng naterlal -gave the follow ng spectral lines: 6.0
- 57 (m 1 3 05 (doublet of tri.plets J= 20 Hz, J
= 6.6 Hz). § ?°"1!)%' ‘%Aééﬂzﬁ%?“#@ Fidacafiupgo-
anal ysi s sﬂ °°F) 126G an pletely
stretches) ;™ g ? NS _ %%g&?
peaks f&r tah s t;,o ‘the °6y 1] Ml

clear abserf¢ wﬁ -§z§9|o£e‘%§ con 1,'1 ﬁ@" |
(triplet) %Q& e LeM@ém ) -356&]9 pageePOr
phase CsTOIEL Adiicch n F wu&&%&k&eﬁ@ @P&’ézs%%% Sty &t Sc oéé%

vere 1, Q00 yShibricaion b Ert-énﬁabie%&h&bﬁﬂe bi&d dbes dosuRiacd thy/ &nifol olMiviieh Qid.rue@ﬁith re-
rangi ng fr qugerhAiat dtfo prebéaredh thb Péur-ballWRiaRtest biQiobPuiRdati)ine tohtrilin Bie(FaR R @st. An
variati ons.epSuiee shddR) edklinksthd Rbulte bf thé st test. Vi scosity. of 99.6 SUS at [err],

“t he™i scosi t YOthérajasses &igilsaihich ayte blefded4vith the HFD bibar&sntaly o fully fidiiated hgardearb&nsl he
sl ope of -4.23 for a naphthenic oil used with CFC-12 In autonotive
air-congitioning. This oil's pour point and [err] and [err] viscosities
are: [err], 525 SUS and 55 SUS, respectively. These low to high viscosity
HFC oils were found to be conpletely mscible with HFC-1 34a from at | east
- [err] to [err], the highest tenperature run In the solubility tests. The.
presence of 1.3 wt. % of SYNNO ADerr] 8478 25 EP additive in the high
‘viscosify oil raised the mnimummiscibility tenperature fromJ[err] to
[err]. SYNO ADerr] is a product of the Stauffer Chem cal Conpany.
Further, since CFC-12 is also conpletely mscible from[err] to [err], the
HFC oil may be used interchangeably in conpressor refrigeration. O her
comer ciaal or devel opnental oils, which are described in the contro

Exanples in Tables | and I1, lack the required solubility (conplete
mscibility from-10 to [err]) to be acceptable |ubricants for autonotive
30 . air-conditioning. Table Il includes the Suniso[err] 5G5S naphthenic and

BVM 100N paraffinic oils currently used with CFC-12 in autonotive
rair-congitioning. The lubricity results with the HFC oil of this exanple,
"as neasured by the "Four-ball wear test"” and the "Fal ex" pin/V-bl ock,

| oad-to-failure test are summarized in Tables Ill and IV along with other
oil's. The HFC oil conpares very favorably w th the naphthenic and
paraffinic oils currently used with CFG-12 In autonotive air--35 S
condi ti®¥ning. The stability of HFC 134a or CFC 12 plus the HFC 0|I and
metals is also superior to the naphthenic and paraffinic oils (Table V).
The key to the visual-effect ratings In the table are: 0 - no change, | -
very very slight, acceptable change, 2 - very slight borderline change, 3 -
slight put unacceptable change, 4 - noderate, un- acceptable change, and 5
- ag¥ere change. 40 Exanple 2 - HFC oil nononer/Butyl Vinyl Ether (BVE)
Copol ynmer Thi s exanpl e invol ves .preparing and using HFC oils that are
copolynmers i.e., the copolynerization prod- ucts of [err]-CH=s[err] and
[err], with HFC-134a I n conpression refrigeration. 45 . Specifically the
copol yngr HFC oils were prepared by adding 70-95 grans of [err]-CH=[err]
and 30-5 grans of butyl vinyl ether to a reaction vessel, and then
repeating the procedure of Exanple 1. 1H NWVR spectrum anal ysis of.the
product reveal ed that the chem cal shifts corresponding to the olefinic
protons, 6.5 - 5.0 ppm disappeared and broad peaks appeaied between: 3.0 - -
1.0 ppn®ln the spectra. The 13C NWR showed peaks for the'products betfween
123 and 19 ppm Also, the starting olefin peaks for [err] 50 CH=[err] were
- gone, i.e., 127 (triplet) and 126 (triplet) ppm The IR Shows absorbances
at 3000 - 2850 [err] ([err] stretching); 1400 - 1000 [err] ([err]:

stretcm ng). The range of oil viscosities and the solubilities of t hese
oils INTHFC-1 34a are summarized In Table VI. The acceptabl e conposition
range for butyl vinyl ether in the copolynmer is about 1 to 30 wt. % the
preferred range is about 1 to 10 wt. % _ : Co



55 Exanple 3 - HFC G| Blends with OGher Ols HFC oils of different
Viscosities may be blended to adjust for a variety of Internediate
viscosities. An HFC oil may al so be F ggff‘? Wi th other oils to obtain a
specific viscosity as well, especi aF y ol ﬁe second oil isalso 6 - EPO
399 817 Bl conpletely sol ubI e in HFC 134a. A specific exanple of a second
oil is: 1,1,1,2,2,3,3,4,4,5,5,6,6 - tridecafluoro- 7 hexadecene ( TDFH) - -

whi ch has a [err] Vi scosMy'Of 34 SUWW poi nt' of ~ “’[err] and F§
conpl ete%y m scible in HFC 134a from err]. A nixtire of the HFC oil

of Exanple 1 with a vi g@ggbim@f &8%&;5;5 WITthoﬁ!ﬁﬁ&I&‘ﬂth the TDEH oil,
containing 9.1 w. %of the latt w th viscosities of 520
SUS and 55 SUS at [err] and [err] ([err erﬂ) respectively. Thls
yields a viscosity slope of - 4(PeastwRasigec §5" par'eso‘f%)/or able with the -4.23
slope fas the naphthenic oil used with CFG12 in autormtjve _
air-conditioning. Its solubility cha ct St , abl e VII
wherg:it is shown to be msmblefro . T FIEG
i | / TDFH - 89. 3hh@.7 W . % bl end was =10 T a 525 SuUs T
38C (100F) to_t get “10 i%ﬂﬂ:ﬁﬂﬁat' on pr rties bl e VI shows t he
bl end dé®es not surpass the control oil Wn'g'ggsaturéit% with rbgft frigerant at
at nospheri c goatzoleAi n 50 Susiblend, Wwag3ttestg§ (98 twods s@3pges-ghe
control in the Fal ex tesHalggamdditive shoul d enhance the results of the
first test. CQther classeto¥f9%14.7/Mi-3h nay be bl ended with the HFC oil are
partially or fuI I y fl uorﬁat%d"ﬁydrocar bons. 15 20 25 30 35 40 45 50 55 7

EP0399817B1 Bl EI TYy -134a WT AR | N4 LS
(Tesy/ Range rr ok[ er cible- nge #f or L‘llg?dl Ca ngzg
Concentrations (W. -1,3 Expt. No. Lubricant 15 Control A
-500 SUS bl end, 93 to 8 93 to 93 to -4
26 Control C 480 SUS, 93 to 10 93 to 20 93 to 20
Krytox® GPL

Blend (b,cC) | .
Control D 417 Ssus, 93 to 5 93 to 15 93 to 15

" Fomblin® Y
_ 25/5 (b,d)
Control E 417 SUS 93 to 5 93 to 28 75 to 28
' Fomblin®
Z-15 (b,d)
Control ¥ 300 SUS, " 93 to 15 93 to 22 93 to 22
Demnum® '
8-65 (b,d)
w a - Polychlorotrifluoroethylene oil. A product of
Halocarbon Products Corporation.
b - A perfluorinated poly alkyl ether oil
& © - A product of E. I. du Pont de Nemours and Co.
@ - A product of Montefuos, Division of Montedison Group
@ -~ A product of Daikin, Industries Ltd.
50 .
85




Hal ocar bon 700/ 95-6.7/93.3 wt. % (a) 20 Control B 150 SUS, 93 to
0 93 to 10 93.to 20 Krytox GPL Blend (b,c) 25 Control C 480 SUS,
93 to 10 93 to 20 93 to 20 Krytox[ gsphee@kepl €nd (bo) Control D 417 SUS,
93 to 5 93 to 15 93 to 15 30 Fonblin Y 25/5 (b,d) Control
E 417 SUS 93 to 593 to 28 75 to 28 Fonblin[err] Z-15 (bd) 35
Control F 300 SUS, 93 to Eﬁpﬂﬁ_ﬁﬂ 22 93 to 22 Demmunjerr] S-65
(b,d) 40 a - Polychlorotrifluoroethylene oil. A product of Hal ocarbon
Product g Cor porati on. lSOLUGnnIMM owrHH&bed4pow!TnlkvAIBthz oil 45 ¢ - A
product of E. 1. du Po MISO NEC EFRIGE MLEL of Montef uos,
Di vi si on of Montedison Goup e - A product of Dalkln | ndustries Ltd. 50 8
EP 0 399 817 Bl TABLE || SOWBI LI TY OFMiscibe -Ramge (3Q) | feox rInd is@ted\NEOUS
REFRI GERANT O LS M sci bl e Range [err] ¢PBrentuptiens (Bhbh@hHRII4A o)

f

of HFC- 384a in Lubricant 10 Expt.

Fatty Acids 30% 0% Car G, 240 SBS -
L5047 - 4+ ‘gﬁf’@ntr?ﬁ 4t ot f‘k*’ s08 - 4dy - 1oy 70+ 15

EXpr PEG E A gat 1% - =50+ -4+ 40+
Control H 290 8Us ' =44t =17+ 70+

Expt. PEG Esters )
142 SUS ~21+ 54(a) 54(a)

Control 1
Control J 620 SUS -4+ . 4+ 70+
2 Control K 830 SUS -6+ 70+ 70+
— | Naphthenjc Oils (e)
- Control L.  Suniso® 5GS (500 SUS,
' 38% aromatic) 54(a) . 54(a) 54(a).
26 Control M Witco 500 (500 SUS) 54(a) S4{a) S54(a)
Control N Expt. 0il (520 SUS, ’
47% aromatic) 54(a) 54(a) 54(a)
Control O Expt. 011 (529 8US, ' L
- 75% aromatic) 54(a) 54(a) 54(a)
30
Paraffin Oil (f)
Control P BVM-100N (500 SUS) 54(a) S54(a) 54(a)
35 Control Q Zerol 300 (300 SUS) (g) 54(a) 54(a) 54(a)
' Control R DN600 (125 SUS) '(h) 54(a) 54(a) S4(a)
Control 8§ Atmos HAB1SF (78 SUS) (i) 55+ Ins(b) Ins(b)
_
« Controls T, L-45 0ils (163, 231
U U,V & 462 SUS) (3)

Soluble at and above shown temperature.
Perhaps it is soluble somewhere above shown
temperature.

Completely insoluble from 93 to -50°C.
Hercules e
CP1 Engineering

Witco Chemical Company

BVM Associates

Shrieve Chemical Company

Conoco

Nippon 0il KK

Union Carbide

GHXamoaoy o+
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Control |  144"SUS " | .21+ 54(a) 54(a) Control J 620

SUs ' , ) -4+ 4+ 70+ 20 Control K 830 BUS

-6+ 70+ 70+ Naphthenic Ols (gp 7B L Suni so[err] 5GS (500 SUS,
38% ar omati c) 54(a) 4 (a) 54 (a). 25 Control K Wtco 500
(500 SUS) 54(a) 54(a) 54(a) Control N Expt. GOl (520 SUS, 47%

aromati c) 54(a) 54(a) 54(a) Control O Expt. QI (529 SUB,

75% aromat i c) - b4(a) ‘pABRE Prfa) 30 Paraffin Gl (f) Control

P BVM 100N (500 BUS) 54(a) 54( a) 54(a) Al kyl Benzene 35

Control ’Q  Zerol lml 30y QYJ
(125 SUS) (h)  REFRIGEBANE A , nDeSHABISF (78
SUS) (i) 55+ m — - L-45 Qs
(163, 231 UV & 462 SUS)(J) + 38 cs‘?idbblrﬁ ﬂna“d abo ﬁéefﬂlmmt

t enper ajpur € Exgpt.  Per hRBgrig~i s sol ub Fcaroheuess
tenperatureNd) - conpeghaty i wf rm@&m_[@ﬂﬂ. MQLMS d -

21 OSPHERE®Frol R DN60O

CPl ‘Engineering e - Wtco Chem cal Conp - .BVM Associates g -
Shrivéve Cherli cal ConpaB¥§tnli4a é{ﬁ%eéll"* orP Gzl1 KK j 9-0%%ion Carbide
55 9 EP 399 817 B LUBRI CTY,OF LUBRI CANT Aﬂ' PHERE OF
REFR CERANT %2 ol A REEREALL VEAR T rEZ f? Bal |
Coefficient g None
No Qfoﬁdﬁrol ubeFoan (ﬁQSkrim £69 o.l:‘sraectl on*ouml
HFC- 134a HFComtirol AT0B6ne(. 221 # 0.058 0.505 0.056

Control B’ CFC-134a Krytox® 1247 0.511 0.080

20 : 143AC
Control C’ None d - 0.336 0.076

a - + 0.028 standard deviation
b - + 0.006 standard deviation
25 * The smaller the better
% The HFC o0il prepared in Example 1

35

- 55

10



15 3 " ‘None’ " ‘0.409 0.072 Control X

CFC-12  Napthenic .525  0.373 0.072 Control Y None !
0.618 0.050 Control Z . CFC1 I i nic 500 0. 368 0.071
Control A" None " bt %??3? g 0.056 Control B CFC 134a
Kr yt ox 1247 0.511 0.080 20 143AC Control
C None 0. 336 0.076 a - [err] 0.028 standard
“deviation-b - [err] O. 006 st andard devi ZxABLE 2§ * The smaller the
better ** The HFC oil ‘B?red in Exanple 1 30 35 40 45 50 55 10 EP O
-CARRYING ABI HBRLE

399 817°%B1 TABLE IV 5 L°

UNDER ONE ATMOSPHERE cE“ﬁEEEF&E@ﬁyﬁ

. R KRB o Tesr

38OC [err] Expt. Tor que
NO. 10 Gas Lubri cant (SUS) gbai | Load* at Fail* 15 kg
Ibs Nm in-Ibs 20 4 : HFC- 134a HFa obl** 1000 1020 (2250)

.8,_(34) 6 None * 1020 (2250) 5.6 (50)
Contfol D Eretl2 Napthenlc Baic (1250) 2.7 (Z2oxafié

Control E ne 840 . 0 5 Qmuok
F' CFCsl2 Eg"'l5élraff|n|c SOOJguiggég (1'(3%T:ﬂ 83&%§%$g$6 gﬁiiﬁi;; The'

| arger the better ** The HFC oil prepared in Exanple 1%40 45 50 55
) ' kg 1lbs  Nm _azlhg

20 : _
&~/ 4 HFC-134a HFC oil#» 1000 1020 (2250) 3.8 (34)
_ 6 None " " 1020 (2250) 5.6 (50)
. Control D' CFC-12 Napthenic 5258 ‘567 (1250) 2.7 (24)
25 Control E' None " " 340 ( 750} 1.5 (13)
Control F' CFC-12 Paraffinic 500 589 (1300) 2.9 (26)
%0 * The larger the bettexr _
#% The HFC oil prepared in Example 1
35
: 40
o/
45
50

1"



55 EP 0 399 817 B1 TABLE V o ) STABILITY OF HFC-134a I N
'CONTACT W TH LUBRI CANT PLUS COUPLED STEEL-1010/ COPPER/ ALUM NUM 1100

‘AT, [ERR] FOR 11.8 DAYS (Appr oxi mat?;,yﬁq%.lto 10 years of car life) 10
[err] or [err]* Cener- Expt. at ed Vi sual - Ef f ect

Rating No. erant Lubricant (ppn) Liquid Steel Cu Al 15 7
HFC- 134a HFC oi | ** <0. 2* 0 28?—?%{10 0 Control G CFC 12
'Napht heni ¢ 423 4 (c) 3 (d) g) Control H CFC-12 Paraffini c

0 3(€) sTRBILIPY UF HrFr-YShY ¥R'OONTAGH wxe Ni sh - 30%1iquid
phase b’ Trace pi ttmERIcﬁﬁV FEUSS% PEQDCSTEMM G/COFPEN,US noder ate
‘bl ack precipitate 25 ~ 8 1) nwoR PO P of surface plus

noder at e deposit of solids at I|qU| d- gas. |nterface (LA) e - Slight copper
plating plus gray fApproximmtely egualaite 10-yeark ofyonrsAife)so pl us
nmoderat @ deposit at LG g - Very slight etched pl us noderate deposit at LG
30 .. * No HFC- 134a deconposed ** The ¥ epared in Exanple 1 35 40
45 QQ; 55 12 EP 0 399 817 Bl TABLE VI I{I TY OF HFC- 134a W TH TELOVER

B OLEFIN Bﬁggg VI NYL%(BVE) CoPQL, TapisBAge et RALiRG'] 10
CogubiYcalitc

WL % [gel] BVE | —(pom)  Liguid Steel <Cu Al
. 15
7 HFC-134a HFC o0il** <0.2% 0o 0 : o 0 _i_
Control G CFC-12 Naphthenic 423 a(c) 3(4) 2(f) 2(g)
Control H CFC~12 Paraffinic - (1] 3(e) 0 O
2 y
(% a - Very very slight tarnish - 30% liquid phase '
' b - Trace pitting - <1% of surface
c - Brown color plus moderate black precipitate -
s @ = Brown deposit/gray film -~ 25%/75% of surface plus
moderate deposit of solids at liquid-gas interface (LGI)
e - Slight copper plating plus gray f£ilm - 100% of surface
f - Dark tarnish - 25% plus moderate deposit at 1GI
g ~ Very slight etched plus moderate deposit at LGI

% * No HFC-134a decomposed
** The HFC o0il prepared in Example 1

55

12



Expt. Copol y- Ui ty . HFCin Terrpérature Range [err] No. mer :
- ( SUS) HFC/ oi | - O oudy (a) Hazy Sol uble(b) 15 9 5 1,

640 30 ; 00 - - ]
93/ -45 10 10 310 30, @%‘3”3%"6& 93/-30 - 90 ]
- 93/-30 11 20 330 30, 60 - 93/-40 - 20
90 ; 93/-30 - 12 280 30 93/ 80
80/-40 - 60 55 . RRABLENZ ] 15/ - 30

93/-15 25 a - OpaQBOLUMIILIIQYbOF ﬂM3@|ﬁWWﬁ@MﬁBBE0ﬂE?I§Q—UB| LITY OF
HFC‘ 1348. WTH AN O Bl BNWY 'a !J‘ €. L X ‘”"JILI '8¢ x“t‘ fv' RAS . %35 Test

Range: 93 to [err] W. % Terrperature 40 Expt . HFC- 134a in
Range No. HFC-134a/QG | [‘5”? Range: 93 ¢om®*°€ 13 30 93
‘to -45 Sli ght haze 60 93 to 10 Cl ear solution 45
10 to -40 ha 93 to -38 Cl ear solution 50 55
13 .. EP0399817 B g RIGCITY OF HRC O L/ TDFH - 89.3/10.7 WI %
BLEND UNDERy q;.lo roerature. Range
REF GERANT Toudvial _- 1
Napht heni c
- Expt. 0. 94 5 Co:n;ccd I30 Scar Wear -(nm (c)93/-33
.0. 510 0.373 20 €0,8®=fficient of - 93/-45
10 10 310 30,60 - 93/-30 -
90 - - 93/-30
11 20 330 ‘30,60 - 93/-40 -
2 90 - 93/-30 ~
' , 12 30 280 30 93/80 80/-40 -
(O 60 - © 93/-38 -~
' 80 - ' 15/-30 93/-15
25
a -~ opagque, white
b - clear solution
30
TABLE VII
SOLUBILITY OF HFC-134a WITH AN OIL'BLEND OF .’
Test Range: 93 to ~50°
Wt. & Temperature o
., Expt. HFC-134a in Range .
N~/ -No, HFC-134a/0il (°c) : comments
13 .30 93 to ~45 Slight haze
€0 93 to 10 Clear solution
4 10 to -40 Slight haze
90 93 to -38 Clear solution
50

56
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Friction (d) = ° *0.075 | 0.072:25

"Fal ex Test Fail Load* kgs . (IDbs) 393 (1780) s
2760 (1250) Torque at Fail* (in ' S (40)
(24) 30 P Fjg17 o1 4.5

2.7 a - Under HFC-134a b - Under CFC-12 ¢ - [err] 0.028 standard
deviation d - 0.006 standard devpggi®ryfiyr The larger the number, the
better 40 Claims 45 1. A refrigerant conposition for use in conpression
refri geéat i on which conprises. a fluorinated hydrocarben:refrigerant :
selected from at |east one of a tetrafluoroethane and pentafl uor oet hane,

each selected fl uor-'L gT@ygﬁoﬁﬁ‘E%f@‘wg %gﬁgﬂ_{y .pgh.l géng point in

the range of -80C to err and a risi d fldori nated

hydrocarbon oi | in whi BHERRUNRER PNE ATMOSH c;ms@qv@ ©Erbon is fromO0.5

to 5 ang which is 50 a pol ymerrIgERANTPGAZGUCt of ‘a conpound of the
gener al forrrula [err], _wherein [err] represents a radical fromf[err] to

[err]; and n = 0 to 2, sard T Uorinat ed hydrocarbon oi I -gaving an SUS

Vi seBsi ty at [err] (100F) of at |east BHFC/XDFHA corrposmapmhasicl aimed in
claim1 wherein the fluorinated hydr&clar(lgyb 'sRg )i (38" Bl ¢88Br§885(8y | east
- 55 15 one corrpound selected froml, 1, -tet raf ﬁuoroeghane Z(‘L‘ lE)134 a),

1,1,2,2-tetr L 134)-%9%—@@4(-#-&.9{0 A

conposition as claimed in claim1l or 2 wherein [err] in the general forrrula

1P EPRhe e T R U] TR oF Hee oL PTRE 2 60! ol 10. 7

W % BLEND UresfE tnfent MESPHERE PRESSURE OF 10

RERRI, GERANT ©Afictiéh TDRt) Naplgtisen! ¢ O| (580078US) (a) O
(5257 SUS) (b) 15 Four-ball War Test Expt. No. 14
Contr ol ' Scar Wear (nmm (c) 0. 510
0.373 2 Falex {Tes®ent of Friction (d) 0.075
0.072 25 Fal ex Test Fail Load* kgs (I'bs) _ 393 (1780) -
2760 (1250)_Torque at Fail* __(in |[|bs) - 40)
(24) Nm Farl Loads kgs (1ps) 393 (1780) '2.?730-(96‘59} HFC- 134a
Torque at Failx (in 1bs) {40} (24)
%0 Nm - 4.5 2.7
a - Under HFC-134a
35 b - Under CFC~12
c - = 0.028 standard deviation
d - ¢ 0.006 standard deviation
# = The larger the number, the better
40
Claims .
45 I

1.  Arefrigerant composition for use in compression refrigeration which. comipriges a fluorinated hydrocarbon
refrigerant selected from at least one of a tetrafluoroethane and penlaﬂuoroethane. each selected fluor-
inated hydrocarbon having a normal boiling point in the range of -80°C to +50°C and a lubricant comprising
a fluorinated hydrocarbon oil in which the weight ratio of fluorine to carbon Is from 0.5 to 5 and which is

50 a polymerisation product of a compound of the general formula: R{CH,),CH=CH,, wherein Ry represents
a radical from CF; to CygF4 and n = 0 to 2, said fiuorinated hydrocarbon oil havlng an SUS visoosity at
- 38°C (100°F) of at least 50.

2. A composition as claimed in claim 1 wherein the flucrinated hydrocarbon ;re"frlge'rant oompriseg at least
‘56 one compound selected from 1,1,1,2-tetrafluoroethane (HFC- 134a), 1, 1 \2,2-tetrafluoroethane (HFC-
134) and pentafluoroethane (HFO-125)

3. A composition as claimed in claim 1 or 2 wherein R; in the general formula'qomp_rlses about 60% CeFi3,
30% CgF¢7 and about 10% C4oF2¢~ and higher; and n =1.
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35 b - Under CFG-12 ¢ - [err] 0.028 standard deviation d - 0. 006
standard deviation * * = The |arger the nunber, the better 40 dains 45
1. Arefrigerant conposition for usgd4seepfigf €Ssion refrigeration which
conprises a fluorinated hydrocarbon refrigerant selected fromat |east one .
of a tetrafl uoroethane and pentafl uoroet hane, each selected fluor- inated
hydr ocar bon havi ng a nornal boiing pPeABLE I te range of -80Cto [err] and
a lubricant conprising a fluorinated hydrocarbon oil in which the weight
ratio of fluorine to carbon is from0.5 to 5 and which Is 50 a

pol ymeri sation product of a conpound of the general formula: [err] wherein

][F”] _ refrgsﬁnés a r%ﬂﬁﬁﬁtf@%%[ﬁfé]oiﬁ?{s’f'ﬁfﬁ]-36_?.3‘/]:‘097"“’1‘ 3 fsai ? | .
uoril nat e y I’OCG.I_' on. ol avl N an VI SC | al rr (0] a eas
50. 2. A composition oRLEND; NRER ONF ATHQSEHERE pRes

[.e
PRE (87 i nat ed
hydr ocasbon refrigerant conpri sesREFRIGERANTS GAS one conpound sel ect ed
from1,1,1,2-tetrafl yoroethane (HEC._134a)._ 1.1.2. 2:1etrafluqroethane (HFC
134) " and pent af | uoroethane (HFC-125). 3. A conposition-:as clained, in
claimi1 or 2 wherein [err] in the generfCAFHI| a conprifaphtbemd® 60%
[err], 30%([err] and about 10% ClOFAji1 agsRisieycapoin ks s4s)(HP 0 399

817 B1 4. Ai-‘cx.? 'iivggaias,r é@i med é I '611 yols 2 tetidl sqi,d

pol yner i sat'i'o%—%%%‘n—r’ra—%o'pol yrrm%r%—&i:' T [%ﬁm—ﬁﬁ%ﬂ- y

wei ght of at | east one conononer selected froma vinyl ether, an acryl ate,
a nme- thacrydad®e wass V! ow'nﬁyid‘g, and vinylg g§tpxyl ate. 5 5. Aygonposition as
cl ai mecloi n ﬁéaép%,él %/\/nerel sald conononer is butyl vinyl ether. 6.
Acoppositio QRIIGIFRY ©h cl aim5 wherein said polynerisation product
cofitai ns’ 1- Hxadsiori gid) of butyl vinyl HEIS 10 7. A céwP@2ition as
clainmed in any one of the preceding clains wherein the refrigerant
conprises a blend of at |east two of HFC 134a, HFC 134 and HFC- 125 with at
| east e of%[err], HFC-32 [err], HFC-143a [err], HFC 143
(CHF2CH2F) and FC-218 [err]. 8. A conposition as clainmed In any one of the

precedi ng clgaj | itj 1y contgy o 209 wei ght of
1,1,1, 2, 2, 3%1}Bf\@@é?%dt rqlgie}’?'af | uor o-ﬁﬂz&lﬁggane. %Aﬁé?roi)ger ant
conposi t i on BRI Angialdes @ 11R%) nat ed hyd{d@rbon bl end 6R4dt | east two
of HFC®*434a, HFC-1 34 and HFCNkR5 with at | eastqqie of HFC 152g.ferr],
HFC-32 [err], HFC 143a [err], HFC- 143 [err] FC-218 [err] CFC- 12[err],
HCFC- 22[ err], HCFC 20 124( CHCLFCF3), HCFC-124a[err] and '
HCFC- 142b[ er&r -, Unslgr G+ ¥3480ri nat ed hydrocar- bon having a normal boiling
poi nt :}p t heg rangRdd celG4 o0 [err] and said blend being nmiscible at tem
peraturfes in the ra of [err] to [err] with a |ubricant which is a

pol ymer of & éfoﬁp&ggeeofs‘:ﬁ%’@adjé’néq{iaftdp&l a, [err], CHe[err], where [err]
is a fluorocarban o.0dié dtdndand deviiationerr]; and nis 0 to 2, said

pol ymer havinng & i J ri bon of from0.5 to 5 and
said Iu‘bric::fn?= ?\kg\\%enlg nerrg ggvgfg.g‘d?%o lt’ik% Ii::%é:l%%% at J[err] of at |east 50.
- Patentansprfl che L e T e et e

Claims

1. Avefrigerant composition for use in compression refrigeration which comprises a flucrinated hydrocarbon
refrigerant selected from at least one of a tetrafluoroethane and pentafluoroethane, each selected fluor-
inated hydrocarbon having a normal boiling point in the range of -80°C to +50°C and a lubricant comprising
a fluorinated hydrocarbon oil in which the weight ratio of fluorine to carbon is from 0.5 to 5 and which is

50 " a polymerisation product of a compound of the general formula: R(CH,),CH=CH,, wherein R, represents
a radical from CF;, to C,F4 and n = 0 to 2, said fluorinated hydrocarbon oil having an SUS viscosity at
38°C (100°F) of at least 50.

2 A compbsition as claimed in claim 1 wherein the fluorinated hydrocarbon refrigerant comprises at least
55 " one compound selected from 1,1,1,2-tetrafluoroethane (HFC- 134a), 1,1,2,2-tetrafluorosthane (HFC-
134) and pentafiuoroethane (HFC-125).

3. A composition as claimed. in claim 1 or 2 wherein Ry in the general formula comprises about 60% CgF13,
30% CgFy7~ and about 10% C,oFm- and higher; and n =1. '
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300 1. KOChimasse fMr die Verwendung zur KonpressionskCOhl ung, unfassend -
sin fluoriertes Kohl enwasserstoff- KChimttel, ausgewfi hit aus m ndestens
el nem von Tetrafluorethan und Pent agpyQssgipgy, wobel der aus- gewahite
fluorlerte Kohl enwasserstoff Jewells el nen rmal - Sl edepunkt I m Berelch von
-80 C bl 450 C und ein Schn1e mtte auf wel wel ches sin fluorlertes

Kohl enwasselst "' ""B@aid\‘?\?' H‘i‘?q"ﬁ‘ agoprlymer-¢f Re(CHZ)y
Kohl enst of f O ‘"' 1 %9 °'§ﬂ‘i‘?mmh’€ Fradfqmxiny} gSban ap acyfate,qmez
36 Verbi 4 EPRPTIR ¥ Rf(CH2), CH=CH2darstslit, worin
RifQreln’ Ragli kebdompitiof-Bstdithed Q&H%&L@Q&m &Hﬂndherls@utglv%!%thewjbel des

genanni b fl uori erte Kohl enwasserstoffal bel 38 C ) sine SUS- _
Vi skosl tit GelAcompositomaebredin claith Sahéreis baid polyﬁmrlsaﬂduspmduutmiainﬂmmx byoeightof butyl | N
des fluorlert einf@tieenwasser stof f-Kf I himttel m ndestens sine Verbi ndung 40
ent hal t .4 ausgewahlt aus 1,1,1, 2-Tetrafl uorethan (HFC 13

1,1,2, 2 Tetta e %"!"ﬂfa Wféig Agh! ag'm%{;qqmw %i o %w::/;

A he s 3
nac ycg‘ﬁf’[”ﬁn %14@/! e %&:ﬁhﬁ%ﬁ@?@u ach? ,'E%E)l 45 4.  Masse
nac h "Anspr ugh Al cofi&ftior as dihéd In Bfond ﬂﬂﬁ@&{s&dﬁ’gbﬁmﬂvﬁﬁ adaiisaliyddhtkihs G 1B 20% by

Copol ymef es v Qrigheirie ) 2 @34 #6106 6 s W. - % von m ndestens el nem
Conmononer en, ausgew hitaus sinem Vinyl ether, el nem Acrylat, elnem

Met hacr yl at®. Agefiigersint éompositian Whish/dompiisesq fluerinates hydridaebomblersicfiat Mas twasg HiF G: 1343,
wor | n das gendifft1d4 adiifRdaBwith ebaesyong o YACet5RRACHRGHF,), HEC-3NEH L9, HFSc 4 3aEH h
5, worin des dEfRdddt &CHFeICHRr | EGR180 (EPChediit QRO tR(GGRR)- OBENF-33(GHEATR), o tHEEFL-
ent- hi . 7. 124EHCIFCRY F&%W%PC'%P C'M’glﬁ)f ‘P‘E‘h%a !HB’I'W" db’é’&‘m"

it
KOh{ mi t t el ||$°W§l9 i dhara °f-8°°°%ﬂ’%
und HFC- 125 mo Pm%%%% g E MJ.&?? E?eg;n:a"’
(eg[_'ﬁgfz 25 QFC- IA?& ght oo# fine\to n s% ccé’ﬁgg\g# n SUS vis-

av arbo
t35 M s4l€7 VOT genannt € nsp
aul evrdem bis z

1,1,1,2,2,3,3,4,4,5,5, 8, 6- Trldecafluor 7- hsxadecan enthalt. 15 C |
1111111111],4.1,,,14,,’; richEP O 399 817 Bl 0. Kal hi masse, wel che

unf aSt ei nef |l uorii erte Kohl enwasser st of f -M schung aus m ndestens zwel en von
HFC- 134a, #F&ofiRdsssfabdid Fervehding ZiriKomprasiRa skiRldngAinikeasand oR fililriortebWK3merwabinfetdfrl) |
HFC- 32 ( CH2F2 Xihiiniktél; audgbdani dubihinbeblens bifidm VoA Jetfaflttrethdndhg PentefiuctdiBan, wbba(der fuls3) |
CF042 ( CCl 2F2)gewdtitdfluoRétte(KohieliwaRgerstdif jewells eindniBlofinal-Bibddpkitkt in(Iedbgich voi B0~ Bié a50
(CHF2CCI F2)  urd ukd@CSchrdbniteChif@xiit vidjchessirifbioriafies yehienwasserstbfiibenthiitcn tidm das Ge-
Kohl enwasser s wishverhiitis Yos Fiyprza Kollamstot 0.5 Sls & detriigtvind ddsieiniBolymenisitiongprpduld Gus@inier S
+50 C b&sit zt Verhindunp der glgameinandrorpel HrEH2 deestglioweriniRy fiein Rediicd vani G bis/SaoFer 40
“C bls +20 C nistehtand,a m0%isi2riveheldas genannie SyorlerisKohigawasspsstof Bl el °¢{100SE) elpg SUS-
ei ner Ver bi nduN@ka@‘b%{P’?’g‘@H@P'ﬁ@rﬁoPﬁfmﬁ R(CH2) nCH=CH2 darstellt, worin R si n

Fi-uor kohl e I1k\6f51¢lr| M&r}lug: ?te Hien Enétbff—kﬁﬂlmlw indestdn® Sin o
bis 2 dgy %&Mﬁ‘ﬁ E@;
vl)rsk_,l uor zu 58 fﬁausge‘ﬁzF Dé \ a% anggtauf%\e%st&%nd d%s genannte %Ed]
Schmermttsl bel 38 (100 IF) ei ne SUS- Vi skol sitt von m ndestens 50

besl t zt. RevemabseabehoAnspriidh 1loderdd) eorindiyinaier dligemeingn Férimel etiga 6036 CiFRgedn™ CF - und
utiliser dans eiva 10 &f C.pRy{- pad mehnentisit uadompt.essi on quI corrprend un agent

rbf ri géwant h drocarbone fI uorb chol sl arm ' au nol ns_d'

thtrafluordth 6 P 35"!? ei am,‘:ee:‘m ausemem
2 Q"?:ﬂq

ayant un poi nc:(qdzger. elnem AFcry ethacr cryln u%d ?Ilnylethoxylat. e

50 5. Masse nach Anspruch 4, worin das genannte Comonomere Butyivinylether Ist.

6. Masse nach Anspruch 5, worin das genannte Polymerisationsprodukt 1-10 Gew -% ButyMnerthar ent-
héilt. C .

7. Masse nach einem der vorgenannten Ansprﬁche, worin das KIhImIttel élhé Mlschung aus mihdestens
66 zweien von HFC-134a, HFC-134 und HFC-125 mit mindestens ‘eihem vén HFC-152a (CchHFz) urd
HFC-32 (CH,F,), HFC-143a (CHscF_a), HFC-143 (CHF,CH.F) und FC-218 (CF;CF,CF;3) enthait.

8. Masse nach einem der vorgenannten Anspriche, die auBerdém’ bis zu 20 ~Gew.-%

1,1.1.2,2,3,3.4,4,5,5,8,6-Tridecafluor-7-hexadecan enthilt.
_ —
A I
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-800C a . 50C, et un lubriflant corrpr'enant une- hul'l e hydrocarbonee fl uor6e
dans laquelle |Is rapport en 20 poids du fluor au carbons estdo 0,5 a 5
etqul estun produl tde pol ynrbeatiogp g b1 gyPose de | af ormul e général e:
R(CH2), CH=CH2, ob i repr6esente un ragll cal de CF3 A C20F4, etn -0 A 2,

ladlte huile h dro- K > car bonee fl uor6e a ant une vi scosith _SUS a
380C (100F% “g" ‘@1 5 |la
revendl catl o
fluor6 conpr hane

(HFC-134a), e

ou 2, dens i of 6. 8o Aresjgma e el fhen e
i t,

COFl-, 30 % %ﬂrﬁﬂ@nhu@ﬁmﬁ&h%&sﬁ%ﬁ@a’ﬂl@v&@%é scﬁﬁ?ﬁg t@ﬂb‘ﬁfm 0bldear’:tellt.

| SUPBI I GAIr'S;  GobdRdss gananrte Polysibee i SENRAister Kb Vo FdorG RohiéRuErfvEn 06 BE 5 dtwsietd

revendi cat i 0O@ad gefshni®, SchiABEnitleRssl 360100 eF)istne BUSMskdsitsl Qoriifihdéstens®Oibeskio ON est
~un topol ymbre de RP(CH2), CH=CH2 avec | a 30 % en polds d' au nons un

coﬁ‘b’norrere chol si parml un 6ther de vinyis, un acrylate, un nbthacrylate,
"acryl oniReveradieations 6t hoxyl at de vinyls. 5. Une conposition tile quo

revendlﬁ]ube dans | a revendl cation 4, dans |aquelle |editconononere .

est|' 6t herl- déngeanypsitionde fuideMéfigdrant a eﬂliswﬂenSdmréﬁugﬂomw conprpesion ay! comprendienu6e

dane la r eveﬁ@ﬁ"&"éﬁ"ﬂ@?ﬂt hydrogerbané fluesd eholskparia Rynau molsg diun tém'"?fé‘h tqupentafluprdn

contlent 1 Athege %H’ P%‘“I!P Wﬁéf“"ﬂé”ﬂ[ﬂ °I9‘ "“'!I'E’"I??’ I’\"ﬂ‘“"’a“e*‘

e le rapport en

P
revend catloﬁ Qe es tq" p d f’ w
Ia ge d' au? g% gﬁ[gg pé - °trgc a? "Te
~152a (CH3 ‘ HEC- 143 (CHF2CHZF) et
FC— 218 ( CESCERJB%Ipos.thE tefle qu}&eﬁmoaana Iaqavehaéd:& ﬂuﬁsﬁaﬂuﬂa tagantGsirigdmnchyliroune
quel cogaue dedibdn® MGoié oiipien® ASméthdlm@oMItieé EholsDpalmited)i, 1, 2-trafiud@thahe (BIFC-I 84l te A
20 % on poi ds,13-téralluctstians (RFC3134) o leeitafiiothiand (HECA28)0r O- 7- hexadbcane. 9.
Uns conposition de fluide r6Mg6rant qui conprend. un nbl ange d' hydrocarbures
fluores c@ns¥pe ermpesitien telie que revendigyép dang da rrvendicatiprCl &lsﬁda"sm"zﬁ dans lg-formuley 5
avec au nol ngsnérisgepmprond enyion G0 de GeE ) 30 Pirste Cabrr(etemyieom) 10%de Gof -39 horpglegess)
HFC- 14% ( CHFPERRus i g8 S%3 (CF. CF2CF3), CFC- 12 (CCl 2F2) HCFG- 22 (CHCI F2),

HCFC- 124 QG*%F &mk‘%ﬁﬁ%‘b@d&b&p&n&ﬁ&%ﬁ&tﬂﬁg bﬂ]ff Bulahd3 e pFegioie de G U |

clesdi te hydpgGalidibedin fote RAEW),CHECH) Qbdbl1 da'd'al? moMé UPdorohbimdke S
“dans 1' 111t r Yidiel Shrfiftun sfHedeinyie, aéi'glade‘iﬂ e ot InSEHoIER déVintyle.
- tenp6ratures de I interval le ds -40C a 2000C avec un | ubriflant.qui- et un

pol ynb¥e @ ubnexonpasition teke qha'efandimbbeargIarmvaadlwtionﬂ%(d@hﬂa@bh@dﬁponmboméﬁestj'ﬁther
~radical fl uordpbutMledavleCF3 a C20F41, et n 0 a 2 ledit pol yrrere ayant un

rapport en pOM d car bons do. 0 | ubr I | n ant une
SUg" e) ?ﬁ?’l (tgq‘ endication 5 dans Iaquelle edit produit e polymé
t en po sd r

Vi I
scoslt: sation contie er de bu er et de vinyle.
40

o/ 7. Une composition telle que revendiquée dans I'une quelconque des revendications précédentes, dans la-
' quelle 'agent réfrigérant comprend un mélange d'au moins deux de HFC-134a, HFC-134 et HFC-125 avec
au moins un de HFC-152a (CH,CHF,), HFC-32 (CH,F,), HFC-143a (CH,CF3), HFC-143 (CHcmHzF) et

FC-218 (CF3CF,CFy).
45
8. Une composition telIe que revendiquée dans Fune quelconque des revendications précédentes, qui
contient, de plus, jusqu'a 20 % en poids de 1,1,1,2,2,3,3,4,4,5,5,6,6-tridécafluoro-7-hexadécane.
9. Une composition de fluide réfrigérant qui comprend un mélange d’hydrocarbures fluorés constitué d'au
moins deux de HFC-134a, HFC-134 et HFC-125 avec au moins un de HFC-152a (CH,CHF5), HFC-32

(CH,F>2), HFC-143a (CH;CF3), HFC-143 (CHF,CH,F), FC-218 (CF3CF.CF;), CFC-12 (CCl,F;), HCFC-22
(CHCIF3), HCFC-124 (CHCIFCF3), HCFC-124a (CHF,CCIF,) et HCFG-142b (CH,CCIFy), chacun desdits
hydrocarbures fluorés ayant un point d’ébullition normal compris- dans I'intervalle de -80°C & +50°C et
ledit mélange étant miscible aux températures de l'intervalle de. -40°c a +20°c avec un lubni‘lapt qul est
" 6 un polymére d’'un composé .de la formule générale : R,(CHz)!.CH—CHz. ,_,.“' est un radlcal fluorgparboné
de CF3 & CyFy, et n =02 2, ledit polymére ayant un rapport en poids du L f yor au carbone de 9,5 4656t
ledit lubrifiant ayant une visooslté SUS 4 38°C (1 00°F) d'au moins 50. B
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